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Tém ludc vé lich si¥ phat trién va si
dung may bom cap va thao nuéc

TOM LUGC VE LICH SU PHAT TRIEN VA SU DUNG MAY
BOM CAP VA THAO NUGC

Ngay tit thoi ¢ xua, do diéu kién sdn xudt va doi sbng doi hoi, con ngudi da biét dung nhing cong cu tho
sd nhu coong quay, xe dap nudc ..v.v.. dé dua nudc lén cac thita ruong cé do cao chénh lech. Nhitng cong cu
nay van chuyén chat 1éng dudi ap suat khi quyén. Sau d6 ngudi ta da biét diing nhing pitong don gian nhu
éng thut lam bing tre gb dé chuyén nudc dusi ap suat du ...Cac may bom tho so hoat dong dudi tac dong
clia stic ngudi va stic kéo ctia dong vat do vay ning lyc bom khong cao, hieu suit thap.

Vao thé ky mot, hai trude cong nguyen, ngudi Hy lap da sang ché ra pitong bing gd. T6i thé ky 15, nha
bac hoc ngudsi Y 1a D. Franxi da dua ra nhing khai niem vé bom li tam. Sang thé ky 16 lai xuét hien loai
méy bom r6 to méi. Cho dén thé ky17, mot nha vat 1y ngudi Phap 4p dung nhitng nghién cttu ctia D. Franxi
ché tao ra dugec mot may bom li tam dau tién. Tuy nhién do chua c¢6 nhitng dong co ¢6 vong quay 16n kéo
méy bom, nén ning lyc bom nhd, do vay loai bom li tam van chua duge phat trién, ldc bay gid bom roto
chiém wu thé trong céac loai bom.

Dén thé ky18, hai vién sy Nga la: Euler da dé xuat nhitng vAn dé 1y luan c6 lien quan dén may thiy lyc
va Zucopsky dé xuat 1y luan vé co hoc chat 1ong, ké tit d6 vieéc nghién citu va ché tao may bom méi c6 co
sd vitng chic. Thoi k¥ nay méy hoi nuée ra doi tang thém kha ning kéo may bom. Dau thé ki 20 cac dong
co c6 s6 vong quay nhanh ra doi thi may bom li tam cang dugc phd bién rong rai va cé hieu suét cao, ning
Iyc bom 16n

Ngay nay may bom dudc ding rat rong rai trong doi sdng va cac nganh kinh té qubc dan. Trong cong
nghiép, may bom duge dimg dé cung cap nude cho céc 1o cao, ham mo, nha may... bom dau trong cong
nghiép khai tdc dau mé... Trong k§ nghé ché tao may bay, trong nha may dién nguyén ti ... déu ding may
bom. Trong noéng nghiép, may bom ding dé bom nudc tudi va tieu ng. Trong doi séng may bom ding cip
nudce sach cho nhu cau #n uéng clia con ngudi, gia sic ...

Hién nay da ra doi ctia nhitng may bom rat hien dai, c6 kha nang bom hang van m? chit 16ng trong mot
gi vA cong suat dong co tieu thu t6i hang nghin kW. 0 Nga da ché tao dugc nhitng may bom c6 Iuu lugng
Q = 40 m3/s, cong suat dong co N = 14.300 kW va c6 dut an ché tao dong co dien kéo may bom véi cong
suat N = 200.000 kW.

O nudc ta, tit thoi Phap thuoe da xay dung mot s6 tram bom tudi nhé, 16n nhat 1a tram bom & Son La
c6 nang suat 38.000 m3/h, luu lugng mdi may bom Q = 3 m3/s. Sau ngiy mién Bac giai phong hang loat
cic tram bom 16n nhé da duge xay dung, trong dé cac tram bom 16n chti yéu phuc vu cho tudi tieu. Chiing
ta da xay dugc nhitng tram bom 16n ¢6 nang lyc bom tit 65.000 dén 209.000 m?®/h nhu Trinh X4, Linh Cam,
C6 Dam, Coc Thanh, Hitu Bi ..., luu lugng méi may bom da lap dit dat dén 8,3 m®/s. Chiing ta da c6 mot
s6 nha may ché tao bom nhu: Cong ty ché tao bom Hai Duong, Cong ty co khi dién thiy 1i, Nha may co
khi Duyén Hai ... sdn xuit may bom phuc vu cho dat nuéc.

IThis content is available online at <http://voer.edu.vn/content/m13258/1.1/>.



Trong sy nghiép xdy dung dit nudc phon vinh, viéc ché tao cac may bom va xay dyng cac tram bom &
nudce ta sé ngay cang thu duge nhing thanh tyu to 16n hon.



Chuong 1

Khai niém chung vé may bom va tram
bom

1.1 Khai niém vé may bom'

1.1.1 KHAI NIEM VE MAY BOM, PHAN LOAI MAY BOM

May bom 1a mot loai may thiy lyc, nhan nang lugng tit bén ngoai ( ¢d ning, dién ning, thiy ning ..vv.. )
va truyén nang luong cho dong chét 16ng, nho vay dua chét 1éng lén mot do cao nhat dinh hosdc dich chuyén
chét 16ng theo hé théng dudng 6ng.

Ngudi ta chia may bom ra nhiéu loai dua vao nhitng dic diém nhu: nguyen 1y tac dong ciia canh bom
vao dong nude, dang nang lugng lam chay may bom, két cAu may bom, muc dich bom, loai chét 16ng can
bom ... Trong dé thudng ding dic diém tht nhit dé phan loai méay bom; theo dac diém nay may bom duge
chia lam hai nhém: Bom dong hoc va Bom thé tich.

1.1.1.1 Bom doéng hoc:

Trong budng cong tac clia may bom dong hoc, chit 16ng dude nhan nang lugng lién tuc tit cAnh bom truyén
cho né sudt tir ciia vio dén ciia ra ctia bom. Loai m&y bom nay gdm cé nhitng bom sau :

1.1.1.1.1 Bom canh quat ( gdm bom: li tam, huéng truc, canh chéo ):

Trong loai m4y bom nay, cdc canh quat gin trén banh xe cong tac ( BXCT ) sé truyén trice tiép ning luong
len chat léng dé day chét 16ng dich chuyén. Loai bom nay thudng c6 Iwu lugng 16n, cot 4p thap ( trong bom
nude goi cu thé 1a cot nude ) va hiéu suat tuong doéi cao, do vay thuong duge diing trong nong nghiep va cac
nganh cap nuée khac;

1.1.1.1.2 Bom xoin:

Chét 16ng qua cac ranh BXCT ctia méay bom sé nhan duge nang lugng dé tao dong chay xodn va duge day
khéi cita ra BXCT. Ngudi ta diing may bom nay chii yéu trong cong tac hit nude hd thaAm, tieu nude, citu
hoa... ;

1.1.1.1.3 Bom tia:

Dung mot dong tia chéat 16ng hodc dong khi bén ngoai c¢6 dong nang 16n phun vio budng cong tac ciia bom
nhd vay hat va ddy chét 16ng. Loai bom nay bom duge luu lugng nhd, thusng duge ding dé hit nude giéng

I This content is available online at <http://voer.edu.vn/content/m13259/1.1/>.
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4 CHUONG 1. KHAI NIEM CHUNG VE MAY BOM VA TRAM BOM
va dung trong thi cong;

1.1.1.1.4 Bom rung:

Co cau cong tac clia bom nay 1a pit tong-van giao dong qua lai v6i tang s6 cao gay nén tac dong rung co
hoc lén dong chat 16ng dé hat day chat 16ng. Loai bom nay c6 luu lugng nhé, thuong duge ding bom nuée
giéng va giéng mo;

1.1.1.1.5 Bom khi khi ép:

Loai bom nay nhd tao hén hgp khi va nude ¢é trong luong rieng nhé hon trong luong rieng clia nuée dé dang
nudc can bom lén cao. Loai bom nay thuong ding dé hit nuéc ban hodc nudc giéng;

1.1.1.1.6 Bom nudc va ( bdm Taran ):

Logi dung hién tugng nudc va thay luc dé dua nudc len cao. Loai bom nay bom dugc luu lugng nho, thusng
duge ding cip nuée cho ving nong thon mién nii.

1.1.1.2 Bom thé tich:

Nguyén Iy lam viéc ciia loai bom nay 1a thay déi c6 chu ky thé tich clia budng cong téc truyén ap lic hit
day chat 16ng. Bom nay c6 nhiing loai sau:

1.1.1.2.1 Bom pit tong:

Pit tong chuyén dong tinh tién qua lai ¢6 chu k¥ trong budng cong tac dé hiat va ddy chat 1éng. Loai bom
nay tao dugc cot ap cao, luu lugng nhé nén trong nong nghiép it ding, thuong duge dung trong may moc
cong nghiép;

1.1.1.2.2 Bom ro to:

Diing co cAu banh rang hoic banh vit, canh trugt diit & chu vi phan quay ctia bom dé day chat 16ng. Bom
nay gom c6: bom rang khia, bom pit téng quay, bom tam trugt, bom vit, bom pit téng quay, bom chan
khong vong nuée ... Bom 16 to ¢6 luu luong nhé thuong duge dung trong cong nghiép;

Ngoai ra con ¢6 rat nhiéu loai bom dong hoc va bom thé tich khac duge sit dung trong thuc té san xuét
va doi sdng, sinh vien c¢6 thé tham khéo trong cac tai lieu vé may bom duge xuét ban trong va ngoai nudc.
Trong gido trinh nay ching ta chi nghién citu loai may bom duge dimng phd bién cho bom nude tusi tieu
trong thity loi, d6 1a cac loai méay bom canh quat con cac bom khéac xin xem bo sung & chuong VII .

1.2 Cac thong sé niang lugng chinh va vung st dung bom’

1.2.1 CAC THONG SO NANG LUONG CHINH VA VUNG SU DUNG BOM

Thong s6 nang lugng chinh clia may bom la nhitng s6 liéu chii yéu biéu thi dic tinh co ban ciia may bom
bao gom: luu lugng Q, cot nude H, cong suat N, sb vong quay n va do cao htut nude cho phép hg... Nhitng
thong s6 nay nha may ché tao bom da ghi sdn trén nhan hiéu may. Sau day la nhitng thong s6 chinh:

1.2.1.1 Luu lugng Q

Lutu lugng 1a thé tich khéi chat 16ng duge may bom bom lén trong mot don vi thai gian Q (1/s, m3 /s, m3/
h ). Thé tich c6 thé 1a m® hogc lit, con thai gian c6 thé tinh la giay -thudng déi véi may bom l6n, hodc git
- thuong dung ddi déi véi may bom nhé hodc thusng ding luu lugng cho toan tram.

2This content is available online at <http://voer.edu.vn/content/m13260/1.2/>.



1.2.1.2 Cot nuéc H

Cot nudce 1a ning lugng ma miy bom truyén cho mot don vi khdi lugng chét 16ng qua né. Ning luong do
bang higu sb ning luwgng don vi clia chat 16ng & cita ra va clta vao clia bom:

SIS

\\I\ A

bﬁ pgr I I 0 E _I

Hinh 1 -1.

Figure 1.1



6 CHUONG 1. KHAI NIEM CHUNG VE MAY BOM VA TRAM BOM

T, a2 (1-1)

Figure 1.2

Trong ( 1-1): p1, p2 - 4p sudt tuyét doi & cac diém dat thiét bi do;

V1, Vo - tdc do nude trong 6ng hit va éng day;

AZ = 7y - 7y, khi Zy, cao hon Zy, thi AZ > 0, ngudce lai thi AZ < 0.

Thiét bi do chan khong chi ra do cao chan khong He, & 6ng hit, béi vay tri s6 ctia né 1a :

Hy=Pa_P1 pg3e P1=Pa_p,.

Figure 1.3

Thiét bi do &p luc chi ra ap lyc du trong dng day:

Hy = 22 — Pahoge B2 =H,. +B=
ak = T T R0k ak: T

Dat cac gia tri trén vao cong thic (1-1) taco :

H=H,+Hy +aZ+ 21
2g

Figure 1.4

Can hiéu rang khi dat ap ké thap hon chan khong ké thi gia tri Ah sé am. Téng ba thanh phan Hu +
Hy + AZ = Hy doc dugce tit ap ké, chan khong ké, biéu thi bing mét cot nude va khodng cach thing ding
gitta cac diém dit dung cu do, Hyy duge goi 1 "cot nude ap ké clia may bom ". Téng cot nude ma may bom
can phai san ra sé la:

a2
"'iE W

H=Hu+

2g

Figure 1.5

Trong trudng hgp éng hit v dng ddy cé cling dudng kinh, nén v, = v, thi ¢ot nudc toan phan ctia bom
bang cot nudc 4p ké clia bom. Néu ap sudt trén bé mat chéat 1ong & hai bé 1a khac nhau thi may bom can
phai khic phuc hiéu sé ap sudt Ap = pa - p1 va céc ton that thiy lyc trén 2 6ng, khi d6 téng cot nude méy
bom can phai san ra la:



H=hy+hy+ iy + by + 22 F1 (1-4)

Figure 1.6

1.2.1.3 Céng suat N

Trén nhan hiéu may bom thuong ghi cong suat truc may bom. D6 1a cong sudt dong co truyén cho truc ciia
may bom N :

_ 9810H

N (KW) (1-3)

Figure 1.7

n 13 higu suét clia may bom.

Ngoai cong suat truc may bom con c6 cong suat thiyce té may bom truyén cho chat 1éng dé nang mot luu
lugng Q(m?/s) len mot do cao H(m ) goi 1a cong suat hitu ich Ny, :

Nui = 9.81QH, (KW ) (1-6)
1.2.1.4 Hiéu suat 7, size 12{n} {} ( % )
Méy bom nhan coéng suat truc do déng co truyén t6i N nhung mot phan cong suit nay bi tieu hao trong lic

may bom chuyén van, phan con lai méi 1a cong suét truyeén trie tiép cho chat 16ng. Vay hiéu suat ctia bom :

n-%:ﬂm% (1-7)

Figure 1.8

1.2.1.5 Vong quay n ( v/p )

n 1a s6 vong quay clia miy bom trong mot phit (v / p)



8 CHUONG 1. KHAI NIEM CHUNG VE MAY BOM VA TRAM BOM

1.2.1.6 D% cao chan khong ( Hck ) va do du trit khi thuc ( Ah ) ding dé biéu thi tinh ning
hiat nuéc va van dé an toan khi thuc ciia bom sé dudc dé cap cu thé sau nay.

H M

10000 [ /‘\
\ .

I -
| - ’\
1000 Z

100 + A

10

- 7
< ' |
_ IE"‘}\ <1 l
- D060t 08001 0.0 o1 H ia 100
],ms

Figure 1.9

May bom can phai van hanh 6 ché d6 c6 hiéu suat gan véi gia tri cuc dai. Bom dudc st dung rong rai trong
moi linh vire ctia nén kinh té quéc dan: cung cip nudc cho ving thiéu nude va dua nude lén khu khéng ché
tué6i ti chdy, bom tiéu nude cho viing bi ngap, ha myc nuéc ngam ..v.v.. Trong linh vic tuéi tieu, bom canh
quat dudc dung rong rai. Viéc st dung ding loai may bom cho phép nang cao hiéu qua kinh té, gidm dang
ké chi phi ning lugng tieu thu van hanh méay bom. Vi vay khuyén ding cac loai méy bom theo biéu dé Hinh
1-2 sau day:

Hinh 1 - 2. Vung st dung céc loai may bom.

1- Bom pit tong, II- Bom li tam, III- Bom huéng truc,

IV- Bom xo&an, bom tia, bom rung ...

1.2.2 TO MAY BOM VA TRAM BOM

Mé&y bom, dong co kéo bom va céc thiét bi dé truyén cong suét tit dong co dén méay bom hgp lai thanh " t6
may bom .
T6 may bom dudce ndi véi céc éng hit va éng day tao thanh t6 hop " thiét bi bom ". Trén éng hut va

éng day c6 thé trang bi khéng ché diéu chinh né nhu: cic van diéu tiét, van mot chiéu, bé ldp ... va cac dung



cu do nhu: chan khong ké, ap ké, luu lugng ké ...

Tram bom 13 tap hop cic cong trinh v cac thiét bi bom tao thanh, xem Hinh 1- 3.

Trong tram bom thong thudng bd tri mot s6 thiét bi bom véi kha ning déng md theo yéu cau vé luu
luong nuéc can bom. Tram bom cling ¢6 thé gdm chi mot thiét bi bom don 1é dit trén gi4 dé di dong hosc
dat tren phao cé kem theo thiét bi khéi dong va diéu chinh ché do cong tac ciia t& may bom. Tram bom
dugce phan loai theo nhitng dac didm sau: theo cong dung clia tram, theo luu lugng, theo vi tri bé tri tuong
déi so v6i ngudn lay nuée ( 1lay nude by, lay nude long song, 1ay nude kénh chinh, tram bom ¢ dinh, tram
bom di dong ), theo diic diém cong trinh ( lay nuéc dudi sau, lay nude mat, két hop hoic khong két hop
gitta cong trinh lay nudc va thdo nuée ) ..v.v..

Figure 1.10: So dd tram bom

1- ngudn nude; 2- cong trinh 1y nudc; 3, 8-kénh dan va théo nude; 4- bé tap trung nudc;

5- nha may bom; 6- éng day; 7- bé thao.

Tram bom trong trong linh vitc néng nghiép c6 thé duge chia ra nhitng loai: tram bom tudi, tram bom
tieu, tram bom cip nuéc nong thon, tram bom tiéu nuéc mua, tram bom ha muc nude ngam, tram bom
phuc vu chan nuéi ..v.v..

Trong khuon khé ctia Gido trinh nay ching t6i chi dé cap dén may bom va tram bom phuc vu cho tusi
tiéu nong nghiép dimg cho sinh vién nganh Thiy Igi - Thiy dién. V6i kién thitc chung dudc trang bi, khi
lam viéc ¢ mot s6 linh vige may bom lién quan khac ngoai nganh, sinh vién c6 thé tir doc them dé lam viéc.
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Chuong 2

CAu tao bom canh quat

2.1 Bom ly tam’

2.1.1 MAY BOM LI TAM

2.1.1.1 So d6 va nguyén 1y hoat dong ctia bom li tam

2 J;—]_ 7
‘ ¥/
10 M é’ %4

~

A
Loy
'/

@

y
“j}’n;
- |

J , y

p[r"" by 7

118 $ 4

y;

] 7

7,

7

/

7

/

7

7

7

4
I//////////J

Figure 2.1: Bom mot BXCT, truc ngang.

IThis content is available online at <http://voer.edu.vn/content/m13262/1.2/>.
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12 CHUONG 2. CAU TAO BOM CANH QUAT

Chung ta nghién citu s6 do bom 1 BXCT dé tit d6 nim cac bo phan chinh va nguyeén 1y hoat dong chung
ctia bom ly tam. Cac bd phan chinh ctia bom li tam gom: BXCT 1 duge nbi vé6i truc 2. BXCT gdm nhitng
cédnh cong gin vao dia dit trong budng xoin 3. Chat 16ng duge dan vao may bom theo 6ng hit 4, dau dng
hiit ¢6 van ngugce 6 dé giit nuwde khi bom ngimg lam viéc va ¢ ludi 5 ngin rac vao bom. Nude sau khi qua
bom sé duge day theo 6ng day 7 len bé tren. Dé lam BXCT quay, truc bom duge ndi véi truc dong co . 0
phan tiép giap gitta truc véi vé bom ta dit vong dém chéng ro 8 dé chéng ro nude va chdng khong khi vao
éng hit. Lap thiét bi do chan khong B va ap ké M va va 16 moi nuée 9, van diéu tiét 10 dit trén 6ng day
dé diéu chinh Ivu lugng va ngit may bom khéi tuyén éng ddy. Ngoai ra trén éng day thuong dat van ngucc
dé tu dong ngin khong cho nuée chay ngude tit éng day vé lai bom. Trude khi khéi dong bom li tam, can
dd day nudc trong 6ng hiit va budng cong tac ( moi nude ).

Sau khi toan bo may bom , bao gom éng hit da tich day nudc ( hodic chat 1éng ) ta mé may dong co dé
truyén mo men quay cho BXCT. Céac phan tit chat 1éng dudi tac dung ciia lyc li tam sé duge dich chuyén
tit cita vio dén cita ra clia bom va theo dng day lén bé trén ( bé thao ), con trong 6ng hit nude duge hit
vao BXCT nho tao chan khong.

2.1.1.2 Cac loai may bom li tam

2.1.1.2.1 Bom cong x6n ( bom 1 cap )
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Figure 2.2: Ciu tao bom li tam cong x6n truc ngang.

1,6- chup éng hit va éng day; 2,3,17- vong chéng 1an lugt: vong lam chit, vong bao vé, vong kin nudc; 4-
BXCT; 5- nt moi nude; 7- vo may véi budng xoidn; 8- gia goc; 9,14- éng 1ong bao vé va ddy; 10- vat chen;
11,18- bich dong va vo clia vat chen; 12- truc; 13-6 truc bi cau; 15- bé tita chita hop dau; 16- nita khép ndi
truc; 19- écu; 20- nip ép; 21- 16 can bing ap lyc doc truc.
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Bom 1i tam cong x6n va bom céng xo6n kidu toan khéi dung dé bom nuéc sach hodc nude it xam thuc,
nhiét do bom khong vugt qua 85°C. Luu lugng ciia cac loai bom nay khoang tir 4,5 ... 350 m®/ h, cot nuée
9 ... 95 m, hiéu suat 45 ... 80%. Bom va dong co dugce ndi véi nhau bing khép ndi dan hdi va to may bom
duge gan trén mot tam hogc gia khung.Riéng loai bom cong xon kiéu toan khéi ( Hinh 2 - 3 ) thi truc clia
bom va dong co 1a mot va vo bom ndi bich véi vé dong co thanh mot khoi.

Truc clia bom cong xon thudng dat ngang ( Hinh 2 - 2 ). BXCT clia bom lam bing gang gom hai dia dé
gin canh. Dia sau gin véi truc thép 12. O truc dinh huéng bi hinh cau 13 clia truc duge dat trong gia tua
gang 15 . Tai trong doc truc truyén tit binh xe cong tac 4 lén truc 12 dudce gidm nhd 16 can bang ap lyc 21
lam ting tudi tho ctia 6 13. V6 gang 7 clia bom c6 ranh xodn bén trong dé dan nudc sau khi ra khéi BXCT
dén doan hinh nén khuéch tan ndi tiép véi éng day. Dé lam chit vong chdéng 1o, gidm rd nude qua cac khe
diing bich dong 11 dé siét. Nut 5 dimng dé mdi nude trude khi khéi dong méy bom.

Nhuge diém co ban clia bom cong xon 1a phai thao ding than bom. Khi thdo bom loai nay phai tach
bom ra khéi 6ng hiit va éng day. Didu nay lam tang khoi lugng cong tac van hanh. Khi thao va lap thiét bi
bom nay khé ddm bdo do chit can thiét ciia cac mbi néi.

4‘* 5 6
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Figure 2.3: Ciu tao bom li tam céng xon kiéu toan khéi.

1,6- ndi éng hit, dng ddy; 11,13- tAm bich va truc kéo dai ciia dong co dién;
9-vong bao vé; 12- dong co dién; 15- 16 can bang lyc doc truc.
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2.1.1.2.2 Bom li tam hai cita vao ( bom song huéng )

Figure 2.4: Nhin ngoai bom cong xon va Nhin ngoai bom song huéng

1- ctia hat vao; 2- ctta ra ( truc ding ) 1- ciia vao; 2- cia ra.

Bom li tam hai cita nuée vao diing dé bom nuée tuong doi sach. Luu Iugng cua bom nay tit 40 ... 12500
m? / h, cot nude tit 8 ... 130 m, higu suat tit 70 ... 90 %. M4y bom c6 luu lugng dén 1250 m? / h thuong
dong co dien vh may bom dit chung trén mot gia khung chung. Khi lwu lugng 16n hon 1250 m? / h c6 thé
phai dit may bom va dong co dién trén cac gia d6. rieng. Hinh 2 - 6 trinh bay ciu tao clia bom hai cita truc
ngang.



Figure 2.5: Cau tao may bom hai cita vio truc ngang.

Truc méy bom kiéu nay thuong dit nim ngang. Chat 1éng duge bom, sau khi ra khoéi 6ng hit duge phan
thanh hai dong va tinh tién vao tam BXCT 11 tir hai phia, nghia la mot BXCT lam viéc nhu hai may bom
don. BXCT 11 gén trén truc thép 14 c6 vong 16t bdo vé 6 va dai 6¢c 4. Truc 14 ¢6 chiéu quay ngudc chiéu
kim ddng hd, néu nhin tit phia truyén dong. 6ng hit ndm beén trai, 6ng day phia phai. C4 hai doan éng c6
phuong ndam ngang va nam dudi truc blia bom. O cita vao, BXCT 11 dugc dat vong lam chat va bao vé 10
lam gidm nude 1o va bao vé than mAay 18 va nip 8 khoi bi mai mon. Viéc lam gidm nude 1o tit may bom va
ngin ngita cuén khong khi tir ngoai vio nhg cac vong bit

cong véi nude c6 ap dan tit dng 7. Khéi lién gitta than may 18 va gia chia 19 tao chd tya cho cac & dinh
huéng 1, 2 va 15. Ngan 20 dan khong khi lam ngudi dén & 2, 15 véi vong boi tron. Lic doc do nuéce tac dung
déi xiing tir hai phia BXCT 11 do vay bi triét tiéu 1An nhau. Do vay tai trong huéng truc khong lén . Cac
litc khong can bang con lai do & 1 chiu.

So v6i bom mot cap ( cong xon ) thi bom hai clta vio ¢6 nhiéu wu diém: can bing duge lyc doc truc téac
dung lén truc, ¢é hiéu suét cao hon, BXCT diit & gitta truc do d6 c6 do dich huéng kinh nhd; c6 thé thao
than bom 21 ma khong can phai tach bom véi éng hit éng day, didu nay lam giadm khéi luong cong viec bao
hanh va sita chita. V6 18, nap 8 va BXCT 11 kam béng gang, truc bom bang thép.
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2.1.1.2.3 Bom li tam da cép
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Figure 2.6: Cau tao bom li tam da cap.

Bom li tam da cap ding dé bom chat 16ng c6 tap chat co hoc kich thuée dén 0,1 mm véi ham lugng khong
quéa 0,1 %. Bom c6 tit 3 dén 11 BXCT ghép lai trén mot truc va cé thé thao roi duge. Chét 16ng duge bom
lan lugt qua cac BXCT, nhd vay cot nuée ting dan theo s6 lugng BXCT. Luu lugng ciia bom da cap tit 30
... 350 m? / h, cot nu6e tir 25 ... 800 m, hiéu suat tit 60 ... 73 %. Hinh 2 - 7 13 bom c¢6 5 cap . Chat 1ong tit
dng hit duge vao nip vao 7, sau d6 vao BXCT 16 clia cip thi nhét, tiép dén chiy qua co ciu hudng 2 va
kénh diic biét roi vao phan vao ctia BXCT cap thit hai, va cit thé dén BXCT cap cubi cing. Cau tao clia cac
doan giéng nhau trit cAp cudi gin véi clta ra ndi éng day. Mudn thay ddi do cao cot nudc can bom ta thay
d6i s6 luong BXCT 18p trén truc 17 va thanh ndi 4. Luc doc truc phat sinh khi BXCT hoat dong huéng vé
bén trai va kha 16n. Do vay can dé gidm lic nay ta diing ngong tua thity luc gin trén truc 17; khi chat long
tit cap cudi cling qua ranh 19 vio ngan ciia ngdng tua thiy luc 24 v ¢ day tao nén mot ap luc 16n day truc
vé ben phai, luc doc truc duge gidm nhd. O mot s6 may bom da cap ngudi ta con ding cach 1&p s6 luong
BXCT chén va déi ximng dé can bing lic doc truc do ap lyc nude gay ra & cac cita vao cac BXCT.

Nguyén 1y hoat dong ctia cac bo phan lam kin nudc ciing tuong tu nhu ¢ bom cong xo6n va bom hai cita
vao. Cac 6 truc huéng 10 duge ds béi gia d5 treo 11. Dong co dieén ndi véi BXCT qua khép dan hoi 9. Cac
chi tiét ctia bom lam bing gang, thép cic bon va thép khong ri. May bom da cip c6 kich thude va khdi
lugng nhé. Nhuge diém chinh ciia n6 1a théo 1&p theo phuong thing ding gay phic tap cho viéc sita chita
va bao hanh; chét 16ng can bom phai tuong déi sach va hiéu suat khéng cao.



2.1.1.2.4 Bom li tam loai 16n, truc ding
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Figure 2.7: Cau tao bom li tam truc ding .
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Bom li tam truc ding dung dé bom nudc va cac chét 16ng khac c6 do nhét va chat héa hoc tuong ti nude va
chtta thanh phan biin cat c6 thanh phan hat kich thuéc dén 0,1 mm khong qua 0,3 %, nhiét do dén 35°C.
Luu lugng bom tit 1 ... 35 m® / s, ¢ot nudce tit 15 ... 110 m, higu suat dén 90%.

Céac bo phan bom li tam truc ding tuong ty nhu bom céng xon. Céac lyc thiy luc doc truc tit BXCT va
trong lyc tit phan quay do 6 dé ciia dong co dién truc ding dit ¢ trén may bom dam nhan. Truc 13 clia méy
bom duge ndi véi truc dong co 15. Khi truc dai hon 3 m thi can bd trf them 6 huéng dé tranh cong vénh
truc truyén té may. O tya cia truc 13 1a & truct dinh huéng 11 véi bac lam bang gb ép va duge boi tron
bang nudc tit bom cip nudc ki thuat hosic nudc sach di &p lyc lay tit ranh giita 6 11 va vong bit 12. Truc
13 quay ngugc chic¢u kim dong hd theo huéng nhin tir trén xuéng. Nudc dude hit tit dudi lén vio BXCT.

2.2 May bom huéng truc’

2.2.1 MAY BOM HUONG TRUC.

CHUONG 2. CAU TAO BOM CANH QUAT

2.2.1.1 So d6 va nguyén 1y hoat déng ciia bom huéng truc.
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Figure 2.8: So dd hoat dong clia may bom huéng truc.

1,6- than may bom va cum 6 truc ; 2- BXCT; 3- canh ctia BXCT; 4- truc; 5- cdnh huéng dong; 7,8- biéu dod

toc do dong chay v = f ( R ) sau ctia ra canh huéng dong va trude ctia vao BXCT; 9- phan luu tuyén.
Trong cac may bom huéng truc ( Hinh 2 - 8% ) chit léng chiy qua phan chiy doc theo mit hinh try,

truc quay ciia chit 16ng 1a truc quay. Trude ctia vaio BXCT 2 vi trén cifa ra ti canh huéng dong 5 hudng

2This content is available online at <http://voer.edu.vn/content/m13264/1.1/>.
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ciia dong chay triing véi hudéng truc quay 4. May bom truc duge sdn xuat hai kiéu: canh gin ¢ dinh véi
bau BXCT va kiéu canh cé thé quay duge quanh tryc ciia chiing. May bom huéng truc c6 thé truc ditng va
truc ngang. Kiéu truc ngang thudng dimg véi tram bom nhd. May bom huéng truc dimg dé bom nudc cé
thanh phanhat 16 ling kich thuéc dén 0,1 mm ham luong 16n hon 0,3 %, lam viéc v6i nhigt do khong 16n
hon 35°C. C6 thé dit lam loai bom ndy cé kha ning lam viéc trong moi trudng nhiet do cao hon va chiu
duge ham lugng bun cat 16n hon quy dinh trén. Bom huéng truc 14 bom ¢6 kha ning luu lugng 16n, cot nuée
thap, hiéu suit cao.

T6 may bom huéng truc truc ding gdom : bom 2, dong co dieén 3, budng dan nude 1, éng day 4, ( xem
hinh vé Hinh 2 -9 ).
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Figure 2.9: Cac so do bd tri cdc bo phan bom huéng truc truc ding.
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2.2.1.2 Cac bo phan cia bom huédng truc.

Dumng Hinh 2 - 10 la ciu tao ctia bom huéng truc kiéu canh ¢ dinh dé mo té cac bo phan cu tao bom huéng
truc va cach hoat dong ctia né. Nudc tit ngudn qua vong dit 1 va phan huéng chay vong 2 dé vao canh clia
BXCT 7. Ap lyc thiy tinh trong méy téng len, phat sinh van tbc tiép tuyén theo phia quay ciia BXCT. Co
cau huéng 9 bién ddi van toc tiép tuyén thanh ap lie tinh va huéng dong chdy song song véi truc bom.. Sau
d6 nuée chay qua doan khuéch tan 14 vao doan cong 16, thudng doan nay quay dong chay 60° roi ndi véi
éng day.Truc 15 c6 hai 6 tya kidu truct 8 va 17 bac bing gb ép, boi tron bing nude. Vong chéng ro 18 c6
tac dung ngin nudc ro tit may bom ra. Dong co dién quay nguge chidu kim dong ho, nhin ti trén xudng.

Bom huong truc canh quay khac véi bom canh ¢6 dinh 1a ¢6 kich thuéc 16n hon va bom dude luu lugng
16n hon. Canh ciia BXCT quay duge quanh truc riéng ctia né nhd cd cau truyén dong. V6i BXCT c6 dudng
kinh dén 1,1 m thi thudng dung nguyén ly dan dong dién, con déi véi dudng kinh 1,85 ... 2,6 m dung dan
dong dien thuy luc dé lam xoay géc canh. Nho thé ma khi may bom lam viéc & ché do khac thiét ké may
bom thay déi géc dat dé dua bom vé trang thai lam viec gan thiét ké, viing hiéu suit cao sé rong.
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Figure 2.10: C4u tao bom truc kiéu canh ¢b dinh.
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1- vong diit; 2- chinh huéng; 3- vong cao su; 4- nap; 5- buloong; 6,15- than va truc bom; 7- BXCT; 8,17-
& truc huéng dudi va trén; 9- vé chita canh huéng dong; 10- buloong; 11- khung dd; 12- bo phan chay vong;
13- ndp quan tric; 14- nén khuéch tan; 16- doan dan nudc vao dng ddy; 18- vong bit; 19- truc dong co dién.

2.3 May bom huéng chéo’

2.3.1 MAY BOM HUONG CHEO

Vé cac thong sb cot nuée, luu lugng v hiéu suat thi may bom hudéng chéo chiém vi trf trung gian gitta hai
loai bom li tam va huéng truc. Chét 1éng tit nguén chuyén dong theo huéng truc doc éng hit 1 vio BXCT
2. Trong BXCT 2 dong nuéc quay mot géc nhd hon 90° so vé6i truc quay 7 roi tinh tién trong buong xoin
3, sau d6 qua doan con khuéch tan vao éng day 4.

3This content is available online at <http://voer.edu.vn/content/m13265/1.1/>.
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Figure 2.11: Ciu tao bom huéng chéo truc ding.




24 CHUONG 2. CAU TAO BOM CANH QUAT

Figure 2.12: Nhin ngoai bom huéng chéo.

a) Loai c6 dudng dan ra xoén. b) Loai ¢6 cd cAu hudng dong.

M4y bom huéng chéo dugc ché tao hai loai: loai diing véi cot nuée thap ( < 20 m ) va loai dung bom
cot nude trung binh ( H = 20 ... 60 m ) mot cap hoiic da cap, truc ngang hoiic truc ditng. Sau cita ra BXCT
6 hai dang két cau: loai sau cita ra la duong dan xoén ( cau tao va lam viéc gan nguyén ly ctia bom li tam
hon ) va loai sau ctia ra 1a ¢ cdu huéng dong ( cau tao va lam viéc gan nguyén ly bom hudng truc



Chuong 3

Dac tinh ciaa bom canh quat

3.1 Nguyén ly lam viéc ciia may bom ly tam’

3.1.1 NGUYEN LY LAM VIEC CUA MAY BOM LI TAM.
3.1.1.1 Nguyén ly lam viéc ctia bom li tam.

Khi dong co quay truyén moé men quay lam quay BXCT clia méay bom, canh bom truyén ning lugng cho
chat 16ng day chat léng dich chuyén. Vay ta hay lay mot mau diém chat 1éng M dé nghién citu , xem Hinh
3-1:

Figure 3.1

Chat diém M dudc xét & cach tam quay mot doan r, vay mau M c6 kich thuée 1a b.dr.rd¢ va khéi Iugng
dm = p.b.rd¢.dr. Khi BXCT quay véi téc do goéc w sé sinh Iyc li tam dF = dm.w?r. Chia dF cho dién tich
b.rd¢ ta dugc lyc li tam don vi dp = bfgga: p.w?. r.dr. Vay ap suat chénh léch gifta cita ra va ctta vao BXCT

sé la:

IThis content is available online at <http://voer.edu.vn/content/m13295/1.1/>.
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Figure 3.2

Tt cong thie ( 3 - 1) ta rat ra nhan xét:

- Chénh lech 4p Iyc gitta ciita ra va cita vio AP ty 1é thuan véi binh phuong téc do géc va dudng kinh
clia ra Dy, ty 18 nghich v6i dudng kinh cita vao D; clia BXCT. Do vay, ting vong quay clia bom ( n ) hoiic
ting duong kinh ciia ra, gidm duong kinh cita vao sé tang dudce 4p luc chat 1éng can bom;

- Do ngoai vi BXCT khong bi bit kin nén ap lyc & ngoai vi nho hon ap lyc ctia ra Py do vay nudc sé vang
ra khéi BXCT dé vao 6ng ddy. D6 ciing chinh 13 nguyen li lam viéc cia bom li tam la nhd tao ra lie li tam
khi BXCT quay dé bom nudc.

- Ngoai nhitng nhan xét trén ta con nhan thay: AP con phu thuoe vio khéi lugng rieng p ctia luu chét. O
diéu kién chuan, khéi lugng rieng ctia khong khi chi béng g khoi lugng rieng ctia nudc, vi vy dé bom duge
nude thi truée khi chay may bom can phai dé day nudc trong budng cong tac clia may bom ( moi nuée ).

3.1.1.2 Thanh lap phuong trinh cé ban ciia may bom li tam

Quan sat sy chuyén dong ctia chat 16ng trong BXCT ta thay chéit 16ng vao cita vao theo huéng song song
v6i truc bom va di ra theo huéng thing géc vé6i truc
Chét 16ng trong BXCT chuyén dong theo khong gian phiic tap: vu’a quay theo BXCT véi van téc theo

U vita chuyén dong tuong déi theo khe céanh véi van téc tuong dbi W

Figure 3.3: Dang cédnh va tam giac tdc do.

Téng hgp hai thanh phan van tdc nay lai ching ta c6 van tbéc tuyet dbi C=1U + I;/, biéu dién ching
thanh mot tam giac khép kin goi 1a " tam giac téc do "
& ctta ra ki hiéu chi s6 2.

Cac thanh phan van téc huéng kinh : C;, = Cisin a1 vd Co, = Cosinas;

Céc hinh chiéu van t6c 1én van téc theo: Ci, = Cjcosay v Coy = Cacosas.

. O cita vao ta ky hiéu cac thanh phan véi chi s6 1,
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Viéc thanh lap phuong trinh co ban ctia may bom li tam vé6i chuyén dong khong gian phiic tap clia dong
chay 13 rat khé thyc hién, do vay vién sy Nga Euler da dua ra mot s6 gid thiét sau day cho dé thiét lap:

- Coi dong chay trong khe canh quat 13 tap hdp nhiéu dong nguyén t6 hgp thanh. T dé suy ra: quy dao
clia chat diém dong chiy sé song song tuyét déi véi hinh cong canh quat, téc do tuong déi ctia chit diém
dong chay sé tiép tuyén véi canh quat va c6 cting gia tri khi ching cling ndm trén mot vong tron déng tam,
dong chay sé 14 dong déi xing qua truc bom.

Dé phii hgp véi gia thiét nay ta tudng tugng BXCT phai c6 s6 lugng canh quat 1a vo cing ( Z = 8 ),
canh quat vo cling méng va khe canh rat hep va dai.

- Chét léng qua canh quat ma ta nghién citu 1 chat 1éng ly tudng. Nghia la chat 16ng khong nhét nén
khong c6 Gng sudt tiép sinh ra giita cic 16p chat 16ng va nhu vay sé khong c6 tén that ma sat thiy luc

- Chéat 16ng chay én dinh. Gia thiét nay c6 thé tim dudce sau khi khéi dong bom mot thoi gian trong
truong hop moi trudng bén ngoai khong doi.

V6i gia thiét ctia Euler ta tién hanh thanh 1ap phuong trinh co ban cho may bom gid tudng cé sd canh
vo han, canh c6 bé day v6 ciing méng, bom chét 1éng 1y tudng. Dé rat ra phuong trinh ta ap dung dinh luat
vé sut thay ddi mo men dong luong. Trong trudng hop nay c6 thé phat biéu la: Do bién thien mo men dong
luong AL clia chuyén dong chét 16ng trong mot don vi thoi gian doc theo truc quay ctia BXCT bing mo
men ngoai lyc, nghia 13 bing mé men xodn AM clia canh tic dung lén chit léng: AL = Ly - L = AM.

Xét mot khoi chat 16ng co khoi lugng rieng p chuyén dong tit cita vio 1 dén cita ra 2 véi luu lugng AQ (
xem Hinh 3 - 2 ) ta c6:

Mo men dong lugng & cita vao 1 1a: Ly = p.AQ.Cy. 1= pAQCiricosa; = pAQCi,ry

M6 men dong lugng G cta ra 2 1a : Ly = p.AQ.Cs 1o= pAQCsracosay = pAQCay,rs

Vay do do bién thién mo men dong lugng tuong tng sé la:

AL = L2 - L1 = pAQ( Cgurg - Clurl ) va = AM.

MG rong cho toan BXCT ta c¢6: TAL = pQ( Caura - Cyyrp ) = TAM = M.

Nhan hai vé clia cong thitc trén véi ciing tde do goc w, ta co:

PQ( Coyraw - Cryriw) =M (%)

Virw = U va vi cong sudt N = Mw va = pgQHg, , trong dé ky hieu Hg; biéu thi cot nude clia bom c6
s6 canh vo han, chét 16ng 1y tuwéng, cho nén cong thite ( * ) sé la:

pPQ( C2uUz - C1,U1) = pgQ Hs1 (**)

Chuyén vé va gian wdc ( ** ) ta rit ra duge phuong trinh cd ban ( phuong trinh Euler) nhu sau:

H81:$(U2C2u-U1 Cin)(3-1)

Nhan xét phuong trinh co ban Euler ( 3-1)

- Phuong trinh Euler khong cé mat trong lugng riéng [U+F067] nghia 1a khong phu thudoc vao mot luu
chat cu thé nao, vay né ding chung cho nuée va moi luu chat khac nhu xiing, dau, khong khi ..v.v...

- Khi lap phuong trinh ta chi xét hai diém cita vio va cita ra ma khong xét dén hinh dang canh, do vay
phuong trinh ( 3 - ) dung dugc chung cho moi loai bom canh quat.

- Dé tang cot nude ctia bom Hgy thi c6 thé c¢6 nhitng bién phap nhu: ting U, ( hay ciing chinh Ia tang
w hay vdng quay n hodc Dz clia bom ), ting Csy, nhung ting Cs, cling c6 nghia l1a gidm goc as, trudng hgp
ag = 0 thi Q = IIDybyCy, = IIDybsCasinay = 0 13 khong duge. Do vay trong ché tao thuong lay as = 8 ...
15° 1a t6t nhat.

- Thiét ké ctta vho khe canh BXCT khong xay ra dong chuyén dong xoay nghia la thanh phan Cp, =
Cysina; = 0 dé nang cao cot nude, do vay ngudi ta ché tao bom li tam c6 géc a; = 90 ©. Trudng hgp nay
phuong trinh ( 3 -1 ) sé la:

Hgi = +( UsCay ) (3-2)

g

3.1.1.3 Phuong trinh ( 3 - 1 ) 4p dung cho bom thuc té

Phuong trinh Euler ( 3 - 1) dugc thanh lap trén co sé nhimmg gia thiét da néu 1 co s¢ dé ap dung vao ché
tao may bom thyc té. Hien nay cidc may bom li tam c6 sd canh tit 6 ... 12, khe canh ngén, canh c6 do day
nhéat dinh méi chiu dugce lyc ... do vay dong chay khong thé bam sat vao canh vi vay c6é xody nudc hudéng
truc phét sinh. Ngudi ta da c6 nhidu nghién cttu so sanh két qua gitta 1y thuyét v thiec nghiém.
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Figure 3.4: So do chuyén dong tuong dbi clia chat 16ng trong cac

ranh BXCT c¢6 canh quat hitu han.

LII- chuyén dong tinh tién va chuyén dong quay; III- biéu do phan bd van téc tuong ddi W va ap suat
tinh p ¢ trong mit cit ngang & cac ranh gitta cac canh BXCT.

M&i canh ctia BXCT bom li tam déu "4p" vao chat 16ng lam cho chit léng chy vong. Bdi vay ap luc
tinh & mat trude sé 16n hon & miit sau. Trén co sé clia phuong trinh Bernulli déi v6i chuyén dong tuong déi
thay ring doc mit trudc canh, chét léng chuyén dong véi van toéc tuong déi sé nhé hon mit sau clia canh.
Chuyén dong tuyét ddi ctia ranh gitta cac canh, nhin binh d6 1a chuyén dong quay véi toc do goc bing téc do
gbc clia BXCT, dong thoi do ¢6 lyc quan tinh sinh ra chuyén dong tinh tién cfia chat 16ng chéng lai chuyén
dong quay nay. Téng hop hai dang chuyén dong trén ching ta nhan dugce biéu do gan ding ciia van tdc tuong
d6i W. Chuyén dong quay tuong doi clia chat léng trong ranh cé khac toc do tuong doéi trung binh: & cita
ra: Wy quay ngudc véi chiéu quay cita BXCT, con & cita vao lai quay cuing chiéu v6i BXCT ( xem II, Hinh
3-2).

Hien tuong thity dong xay ra trong BXCT rat phiic tap va chua c6 10i gidi théa dang cudi ciing. Béi vay
chua thé thanh lap duge phuong trinh ding vé sy phu thuoc ciia cot nude vao sé lugng canh. Ngudi ta van
phéi st dimmg phuong trinh Euler v6i s6 canh vo han nhung dua thém vao hé s6 hiéu chinh K c6 ké dén thiec
té 1a s6 canh Z hitu han. Trong thuc té thuong dung cong thic cta K. Poplayder sau day dé tinh cot nude
Iy tudng H; s6 canh hitu han:

H =K Hg (3-3)
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Trong d6 hé sd hiéu chinh K dugc xac dinh nhu sau:
K= —sstrms (3-4)
1+20,6(1+:;;1252)
=]

He s6 K ciing c6 thé lay gan ding theo tai lisu sau day, tity thudc vao ty tbc ng:

ns (v/ph) |40 |50 |75 | 100 | 125 | 150 | 175 | 200 | 250
K 0,78 | 0,8 | 0,81 | 0,82 | 0,805 | 0,77 | 0,715 | 0,675 | 0,55

Table 3.1

3.1.1.4 Anh huéng ctia géc 2 ddi véi viec chon hinh dang canh quat
3.1.1.4.1Y nghia vat ly ctia phuong trinh co ban

DPé tim hiéu vAn dé nay ta bién déi phuong trinh theo céc don gian sau:

Figure 3.5

Tit tam giac tbc do

ta viét cic cong thitc lugng giac vé thanh phan van t6c cho cita vao va cita ra BXCT sau:

W12 = 012 + U12 — 2C1,Uqcos «aq va rat ra Cq, Uy

W3 = 03 + U2 — 205,Uscos agva riit ra Co,Us, sau d6 thay céac gia tri nay vio phuong trinh co ban ta
c6 dang méi cuia no:

Ho = 032*9012 + U;Q;Uf + Wf;ngQ

Ta xem xét ¥ nghia cfia cdc thanh phan van tdc trong cong thiic
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- Tt dang chung ctia phuong trinh Bernulli viét cho dong nguyén t6 bat ky ciia chuyén dong ta co: 2+ g—;
= hing s6, trong d6 thanh phan thit nhat 1a tinh ning ( ky hi¢u 1a Hy ), con thanh phan thit hai 1a dong
nang ( ky hiéu la Hy ). T day suy ra :

Ap lyc toan phan clia mot don vi chat 16ng trude khi vao BXCT 1a H, = H,, + %z :
Tuong tu,

C,-C
2

H;.‘=H:_H1=(Hr3_ﬂr:}+

Figure 3.6

N . ' N 2 N ~ 2, < X 2 5
ap luc toan phan sau khi ra khoi BXCT la Hy = Hy, + % . Vay cot nudc toan phan do canh quat cta
bom li tam tao ra la:

-
-

Ci_CTl

Hz.'z.H]_lei.Hf:_Hr:}+

Figure 3.7

Vay thanh phan thtt nhat ctia phuong trinh ( 3 - 5 ) Ia 4p Iuc dong hay cot nude dong con ( Hyo - Hyy )
la ap Iuc tinh hay cot nudc tinh.

- Gi4 st bit ctta ra cia BXCT, vay khi banh xe cong tac quay v6i van téc U (m/s ) sé sinh ra lyc li tam
T = mUTZ) = mw?r. Trong dé khéi luong don vi m = % va Iye li tAm trén sé bang T = “JTZT. Khi lyc li tam T
dich chuyén theo huéng ban kinh mot doan dr sé sinh ra moét cong tuong tng dA = Tdr. Vay cong A sinh
ra khi chuyén tit ctia vao dén cita ra la:

Fa ’:?‘: ’: , ; L;rf_b.r:
A=[d4=2 [rar = E:J (=) =2t
. g . g lg

Figure 3.8

Vay thanh phan thit hai clia phuong trinh :
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fo_ r?
A =21
g

ka2 |t

Figure 3.9

la cong do lyc li tam ctia mot don vi trong lugng chat 16ng sinh ra khi chuyén tit ctta vao dén cita ra. N6

cing la ap Iuc tinh cita ra BXCT.
- Ciing 4p dung phuong trinh Bernulli cho ning lugng toan phan clia mot dgi vi trong lugng chat 16ng 1i

tudng: nang lugng & cita vao

18

2g

H.*

Figure 3.10

bang ning lugng toan phan & ciia ra

[

W

Ht: *}g

Figure 3.11

, tit d6 chuyén vé ta c6 :

Figure 3.12

(3-8)

N 2_ w2 2 N P
Vay thanh phan thi ba ctia phuong trinh : AH,, = W1279W2 bieu thi dong ning giam dan tir cita vao dén
ctta ra BXCT dé tinh ning ting dan tir cita vao dén ciia ra va tai cita ra né bién thanh ap ning dé day chat

long.
Khio st ba thanh phan trén ta thiy: Cot nudc Ho; gdm c¢6 mot thanh phan dong ning
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[
[ )

C _Cl

g

b2 |

Figure 3.13

va hai thanh phan I tinh nang H; = AH, + AH,, . Trong dé ap lyc dong trong qué trinh chuyén héa
thanh &p luc tinh thi sinh tén that thiy luc cdt nude. Do vay mudn tang hiéu suit clia méay bom phai tim
cach gidm gia tri thanh phan ap luc dong clia dong chay va tang H; bang cach ting Dy ho#ic ting vong quay
n.

3.1.1.4.2 Chon hinh dang canh quat ( chon géc 42 )

C6 ba dang canh quat trong may bom: Canh uén cong vé phia sau, nguge véi chiéu quay (32 < 90° ); Canh
udn cong vé phia sau nhung ndi cita ra c6 huéng triing véi li tam

C
/ C2r=C w

Figure 3.14: Hinh dang canh quat & may bom li tam

a) khi 32 < 90°; b) khi 82 = 90°; c) khi 82 > 90°

(B2 = 90° ); Canh udn cong vé phia trude (B2 > 90° ). Dang canh c6 &nh hudng rat lén doéi v6i kha niang
san sinh cot nudc clia may bom béi vi mdi dang canh c¢6 quan hé rdé nét dén ty lé gitta cac thanh phan cot
nude dong hoic tinh ciia bom. Ta tim hiéu ty 16 d6 dé tim ra dang canh c6 kha ning giam cot nude dong va
tdng cot nudce tinh nhdm nang cao cot nude ciia bom.

Trong ché tao may bom, ngudi ta chon géc & cita vio a; = 90° dé thanh phan hinh chiéu van téc Cq, =
Cicosa; = 0, nhu vay thanh phan hudng li tam Ci, = Cysina; = Cp va & clta ra ¢d ging giita cho Cy, = C;
dé gidm ton that. Diéu kien nay dan dén phuong trinh ( 3 - 2 ) da trinh bay & trude, cu thé :

Hoy=Hi+Hg = %C2uU2 (3-9)

Trong ba dang canh trén, dang ndo cho ta thanh phan H; chim phan 16n con Hg it nhat thi dang canh
dé6 duge chon. Can bién ddi cong thite tinh Hyq véi Cop = C; ta ¢6 :
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_Gi-c? _ Ci3-C3 G35,
Hy = S.90 = 9% = G (3.10)

- Khi 35 > 90°, nhin vao Hinh 3 - 4, ¢ ta thay Co, > U, do vay thay vao ( 3- 10 )
2 Y Z
ta c6 Hd = 02—? > %T(f;"‘L‘ = %Hooh nghia 14 v6i dang canh nay thanh phan dong nang chiém hon mot

nta clia cot nudc Hyop, vay t6n thét 16n.
- Khi 35 = 90° , nhin vao Hinh 3 - 4,c ta thiy Cy, = Uy thay vao (3 - 10 ) ta co:
2 S
Hd = S2u — U2C2u _ %Hool, dang canh nay cho ta c6t nudc dong va tinh bang nhau.

29 29
- Khi 82 < 90° | nhin Hinh 3 - 4, a ta thay Cs, < Us, thay vio (3-10 ) ta co :
2
Hd = C;—Zg“ < UZTC;Z“ = %Hooly dang canh nay cho ta cot nudc dong nhé hon mot nita cot nude Ho . Vay

tén that thiy Iuc trong bom la nhé nhit trong ba dang canh.
Tit nhitng tinh toan trén va nhan xét nhing mit khéc ta chon dang canh c6 32 < 90° lam dang canh dé
ché tao, vi né c6 nhitng wu diém sau:

Khi 35 < 90° sé tao phan 16n c¢ot nude tinh ngay trong canh quat, gidm ton that thiay luc;
Khe canh quat uén ra sau nén md rong déu dian hon so véi Bz > 90° va chi mot lan cong ciing gidm
ton that thiy luc trong canh quat va dé& ché tao hon;

e Sy thay ddi cong sudt thiy luc tuong dbi it khi luu lugng thay ddi, do vay tao diéu kieén cho dong co
lam viéc thuan lgi. Ché do lam viec it thay ddi thi hiéu suat bom ciing cao hon.

Phan 16n ngusi ta chon géc fy tit 15 ... 40° dé ché tao bom .

3.1.1.5 Qua trinh lam viéc trong phan tinh ctia bom li tam

Phan tinh cia may bom li tam gom: doan tit mit bich dng hit vio cita vaio BXCT, phan xoén éc bao quanh
BXCT va doan ndi hinh nén khuéch tan véi bich ciia ra.

Figure 3.15: Céc so dd chat 16ng chdy qua phan tinh.

a) So dd phan dan ; b) So dd bom c6 ranh xo#n ; ¢) So dd phan ra c¢6 canh huéng.

Phan dan can dam bao nudc chuyén dong tinh tién vAoBXCT véi van toc phan bé déu dan nhat, thuong
dugc lam ¢ dang hinh nén cut thu hep hofic dang hinh nita xoin bén ( Hinh 3 -2, a ). Mit cit ngang clia
phan din co hep dan khoang 10 ... 20% dién tich.

Phéan xoan 6c ( Hinh 3 - 5,b ) thu nuée tit BXCT ra, mit cit ngang clia n6 thuong c6 dang qua le, tron
hoidc dang chi nhat va ting dan theo ty 16 goc quay tit "ludi gd" 4 dén tiét dien tron cita ra ctia nén khuéch
tan 3. Dong chdy trong phan xo&n c6 dic tinh khong gian phitc tap. Néu mo hinh dong chiy 1a dom gidn
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thi & ché do thiét ké Q = Qo c6 thé coi van tdc trung binh ciia dong chay doc theo phan xodn la khong déi
va bang:

Co =7 =(0,65..0,8) K.Cy, (3-11)

Khi Q < Qp : 6 doan truéc " ludi ga " c6 mot phan chat léng tit phan xodn 1 sé quay ngude vao lai
BXCT. Khi Q > Qg : 6 doan nay c¢6 mot lugng nude tit BXCT thém vio phan xoin. Néu § trang thai thiét
ké ap lyc tinh doc phan bao BXCT thitc té 1a hing s6, thi khi Q # Qo thi 4p Iuc nay sé thay déi nhi¢u. Bési
vay bom li tam khi lam viéc § trang thai khac thiét ké ap lyc trong noé sé khong con déi xing nita dan dén
gay rung dong va luc huéng ban kinh tac dong 1én né sé tang.

Gitta " ludi ga " ciia phan xoin va BXCT c6 phan ranh hd, thuong bang 0,03 ... 0,05 D,. Dé giam miic
do rung dong ranh nay doi khi lam rong ra. G6c bao phan xoén khoang 360° . Phan xo#n ndi dan vao phan
con khuéch tan. Nha doan khuéch tén sé bién ddi dong niang thanh 4p nang ngay trong phan xoin.

Véi muc dich gidm kich thudc va khéi lugng, ngudi ta ché tao may bom da cap c6 thém co cau dan dong
( xem Hinh 3 - 5,¢ ). Trong v6 bom, bao quanh BXCT 1 lap nhiing canh dan dong 3, nhd vay tao nén nhing
dong xoan thanh phan 2 dua chit 16ng vao cac ranh hinh nén cyt khuéch tan vong. Dong chit 16ng di ra tit
cac ranh ctia canh BXCT cép thtt nhit sé hop lai va qua dudng dan vong vio BXCT cap tiép theo ... Cac
lic huéng ban kinh tac dung léen BXCT duge giam nhoé do dbi xiing trong qua trinh x4y ra trong ranh xoan
6c ma cac canh dan dong 3 tao nén. Nhuge diém clia co cau dan dong & day 1a lam cho két cau phitc tap
hon budng xoan théng thudng v gidm hiéu suét.

3.2 Nguyén ly lam viéc ciia bom huéng truc’

3.2.1 NGUYEN LY LAM VIEC CUA BOM HUGNG TRUC

Chiing ta da nghién cttu dong chy trong bom huéng truc ( Hinh 2 - 8 ) . Mdi dong nguyén t6 ciia chat 16ng
sé dich chuyén theo mit hinh tru c¢6 truc 1a truc méy bom. Trong bom huéng truc khong cé chuyén dong
chat 16ng theo phuong ban kinh & bat ky mit cit ngang nao ciia BXCT va co cau huéng dong, nghia 1
khong c6 lyc li tam. Dic trung nay 1a gan ding cé the, néu cot nudc doc theo ban kinh & bat ki mit cit
ngang nao & trén la khong déi, tuy nhién do tinh phitc tap ctia dong chay nén thuyc té c6 khac so véi mo
hinh dic trung di mo tad. Canh BXCT 3 truyén mo men quay cho chét 1éng lam cho dong chit 1éng ngoai
chuyén dong tinh tién doc truc con c6 chuyén dong quay so véi truc trong doan tit cita vio BXCT dén cita
vao cd cau huéng. Co cau huéng dong 5 c¢6 tac dung bién chuyén dong quay clia chat 1éng tré lai chuyén
dong tinh tién doc truc.

Nguyén Iy lam viéc clia bom huéng truc 1a dimng nguyén 1y canh nang, thudng dudc trong thiét ké canh
may bay. So do nguyén 1y lam viéc ctia bom huéng truc ( H 3 - 6 ):

Hinh 3 - 6, b thé hién khai trién mat cit hinh tru di qua mat cit A-A cta BXCT, day dudi la bien dang
canh bdm con day trén 1a bién dang canh hu’ong dong c¢6 huéng nguge nhau. Tam giac téc do ciia vao 1a

Cl—Wl + U1 , 6 cta ra BXCT la Cg W2 + U2
Khi BXCT quay duéi tac dung ciia mo6 men quay nude sé duge hit lén va day lén qua co cau huéng dong
( canh tinh ). Co cAu huéng dong c6 tac dung bién dong nang ctia chat 16ng khi roi BXCT thanh thé nang.

2This content is available online at <http://voer.edu.vn/content/m13300/1.1/>.



Figure 3.16: Nguyén Iy ciu tao bom huéng truc.

a) Nguyen 1y cau tao bom huéng truc; b) Khai trién mat tru qua A-A va tam gidc toc do cita vao, cita
ra.
1- banh xe céng tac; 2- cd cau huéng dong; 3 - truc; 4- v bom .
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Figure 3.17: So dd dong chdy qua mit tru canh.
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Dua vao sy phan tich tam giac téc do cita vao va cita ra BXCT va 4p dung dinh luat bién thién moé men
dong lugng ta c6 thé thanh lap duge phuong trinh co ban céia bom huéng truc. Tuy nhién phuong trinh
Euler ( 3 -1 ) nhu da nhan xét & phan trudc van ding cho moi bom canh quat, do vay ta ap dung né truyc
tiép cho bom huéng truc. T Hinh 3 - 3 ta nhan thay khi BXCT quay quanh truc thi dong nguyén t6 chuyén
dong tit clra vio dén cilra ra theo vong tron cé ciing ban kinh r, nghia 1a

U= Ug=cr -

Figure 3.18

. Vi vay thay vao ( 3 - 1) ta c¢6 phuong trinh co ban ctia bom huéng truc:

Hy, = U(C2ug*C1u) (3-12).

Va ciing ciing nhu may bom li tam, néu chét léng truée khi vio BXCT khong c6 chuyén dong vong Cyy,
= 0 thi ¢ot nuée clia bom lic nay sé la:

Hool:% (3-13).
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Figure 3.19

Ciing tit cong thiic ( 3 - 13 ) ta c¢6 nhan xét : néu géc nghiéng clia canh quat giit khong thay doi theo
phuong ban kinh thi cot nuée cang xa tam sé cang lén do cung téc do goc nhung ban kinh cang tang. Xét
hai mat cit a - ava b-b ( xem Hinh 3 - 4 ) 6 rang Hy, = %[UHEFOQ] > H, = %

Hinh 3 - 8.Tam gidc téc do cita ra BXCT va do nghiéng canh.

Mubn cho ¢ot nudc biang nhau trén toan canh thi vi U, > Ugnén phai lam sao cho Coup < Caua dé can
bing H, = Hy, mit khac do Iutu lugng tai a v& b bing nhau, nghia 14 thanh phan huéng truc Corn = Com,
( xem tam gidc toc do cita ra ). Vay ta thay géc nghiéng canh quat tai chd ra B, > f(op. Chinh vi vay ma
phai ché tao canh bom huéng truc c6 géc nghiéng nhé dan tit trong ra ngoai.
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3.3 Dac tinh ctia bom canh quat’

3.3.1 DAC TINH CUA BOM CANH QUAT
3.3.1.1 Tén thit trong may bom va hiéu suidt may bom

Cac phuong trinh co ban clia may bom chua xét dén nhitng tén that sinh ra trong cac co cau lam viéc clia
bom. Viéc xét day di dén céc ton that nay dén nay con chua thire hién duge, ngoai cac cong thiic 1y thuyét
ngudi ta con phai dua vao thi nghiem dé bé sung. Trong may bom c6 ba dang tén thét : ton that thay luc,
tén that dung tich, ton that co khi. Ching ta lan lugt xem xét cac ton that, hieu suat va cong suat lien quan

3.3.1.1.1 Tén thuy luc :

Tén that nay sinh ra khi chat léng chuyén qua tat ci cic co cAu cong tac dong hoic tinh tai ctia may bom,
bao gom:

- Ton that ma sat giita chat 1éng tiép xic v6i vat thé ran ( gdm ton that doc dudng va cuc bo ): hype =
SQ? , trong dé S 1a he sb6 doc dudng va cuc bo;

- Tén that xung kich hy,e sinh ra ¢ nhitng noi nhu mép canh, cita vio, cita ra ... do tao xody nudc khi
ché do dong chdy khong gitt dudce 6 trang thai lam viéc da thiét ké. Luu lugng qua bom cang xa luu lugng
thiet ké ( Qqu ) thi xody cang lén do vay ton that nay cang 16n: hye = So ( Q - Quk )? , trong dé S, 1a he
s6 tén that xung kich.

Téng hai thanh phan trén lai ta duge tén that thiy luc : hyg = hime + hmse. Hinh 3 - 5,a biéu thi dang
céc ton that thiy lyc trong may bom. Cot nude thuc té clia may bom H bing cot nudce 1y thuyét H trir di
hms: H=H - hms =K Hoo| - hms-

Higu suat thiiy Iuc ctia may bom : gy =H / Hy = ( Hy - hys ) / H (3-14).

Gia tri ctia hiéu suat thiy lyc phu thudc vio do nham tuong déi ciia bé mit phan chdy va, ché do lam
viéc cia bom va kich thudc may bom. A.I. Mikhailov va V.V. Maliusenko dua ra cong thic thuc nghiém xac
dinh hiéu suit thiy lyc khi bom lam viéc & ché do thiét ké:

ny = 0,7 + 0,0835logDg. (3-15)

Dy la dudng kinh cita vao BXCT ( mm ).

Cong suét tieu hao dé khic phuc tdn that thiay hc:

Ntl = 9,81( Q + AQ s (3 - 16 )

3.3.1.1.2 T6n that dung tich AQ:

La lugng nuée 1o ri qua cac khe ranh gitta cac phan quay vd phan tinh ctia bom do chénh léch 4p luc gitta
éng day va éng hit, lam gidm luu lugng bom va hiéu suit chung ciia bom. Viéc gidm khe hé giita cic phan
la can thiét dé han ché AQ tuy vay vé diéu kien két cAu va van hanh viéc gidm nay khong phai trusng hgp
nao clng lam dugc.

Higu suat dung tich: ng = Q / (Q + AQ ) (3-17)

A.A. Lomankin da dua ra cong thitc thie nghiem xac dinh hiéu suat dung tich khi bom lam viéc & ché
do thiét ké:

na=1/(1+ 0,68n,2/3), ns la ty tbc ciia bom ( 3 - 18 ).

Cong suat tieu hao dé khic phuc ton that dung tich la:

Ng =981 (H+ hys ) AQ (3-19).

3This content is available online at <http://voer.edu.vn/content/m13301/1.1/>.
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3.3.1.1.3 Tén thit co khi ANck:

Tén that co khi trong may bom bao gom: t6n that do ma sat gitta chat 16ng va 2 mit ngoai ctia dia BXCT
, gitt chét 16ng véi v6 clia bom va ma sat trong cac vat chen kin nudc, ma sat gita truc va & truc. Tén thét
do ma sat giita chat 1éng va cac mat ngoai dia BXCT ( kW ): ANy = 1,13.107°5.U3.D3 ( 3 - 20 ).

Tén that ma sat ¢ vat chén kin nuée va 6 truc thudng chiém 2 ... 4% cong suat yéu cau ctia bom ( N ),
bom cang 16n thi ton hao nay cang bé.

Higu suat co khi ctia bom: g = 1 - ANy, / N (3-21).

A.A. Lomankin ciing dua ra cong thitc xac dinh hiéu suét co khi khi may bom lam viéc & ché do thiét
ké:nck:Hg’Qi%?ng (3-22).

Dé nang cao hiéu suét co khi clia bom can gia cong bé mat dia BXCT va vé bom, dic biet déi véi bom
ty téc thap.

Hiéu suat chung cuia may bom :

L7, <1

7

Figure 3.20
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Figure 3.21: Quan hé giita hidu sudt may bom v ty téc ng va Do

Hiéu suat clia may bom phu thudc vao tiy téc ns va duong kinh ctta vhio BXCT. Xem Hinh 3 - 9,b . Tt
hinh v& ta thiy: hiéu suét cao ciia may bom chi dat duge khi ty téc ns > 100. T4t nhién mdi may bom c6
dic tinh rieng vé két cAu clia n6, mot hosic hai vong chéng rd , bo phan gidm liyc doc ( ¢6 4nh hudéng dén
higu suat bom ), mitc do gia cong nhin bé mat dia hodc phan chiy ..v.v.. . Tt c4 déu c6 dnh hudng dén tri
s cac ton that va hiéu suat tuong ting ciia méay bom.

3.3.1.2 Dudng dac tinh ctia may bom canh quat

Dudng dac tinh ctia méay bom 1a d6 thi biéu thi quan hé phuy thuoc gita cac thong sb cot nuée H, cong suit
N, hiéu suit 7 ... vao luu lugng Q véi vong quay n khong déi ctia 16 to t6 may bom. Dudng dic tinh cia
méy bom thudng dudc vé tit két qua ciia thyc nghiém trén cac gia thi nghiém chuyén nganh va diéu kién thi
nghiém.

3.3.1.2.1 Dudng dic tinh ctia bom li tam vé theo ly thuyét

Do s6 lugng canh bom 1a hitu han va chét 16ng khong phai 1a 1y tudng va khi lam viéc ¢6 tén hao ... do vay
cac gia tri Q, H, N 1y thuyét va thuc té c6 khac nhau. Biéu thitc xac dinh cot nude 1y thuyét, canh vo han
va chit 1éng 1y tudng nhu da biét ( phuong trinh 3 - 1 ). Da s6 truong hgp huéng vao ciia chat 16ng trén
cénh BXCT c6 huéng ban kinh béi vay a; = 90°, tuong ting Cq1, = Cicosa; = 0 nén :

Hoop = Y2820 (3-2)

Sau day trinh bay cu thé cach vé duong dic tinh ciia bom li tam theo 1y thuyét:
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3.3.1.2.1.1 V& dudng dic tinh Q - H
Diing phuong trinh (3 - 2) ta tién hanh vé cac dudng diic tinh ctia bom li tam. Tt tam gidc tdc do ctia ra
BXCT ta thiy : Cy, = Uy — Way, con Wy, = Cy,.ctgBs, luu luong 1y thuyét Q; = mDybyCs,. Vay :

C. =~z ,'SQ (x D). b,) . thayvae (3-2)taco:

Lt L.": g 1'8 1 Q_'
g gﬂ-D 1 x'g 2

H.=

Figure 3.22

Biéu thitc ( 3 - 22 ) 1 phuong trinh duong thang tiy thuoc vao goc [Bo: dusng 2 va 3 1a

HA

T, bytty foty gy - @

Figure 3.23: Duong dac tinh cot nuéec H - Q ctia bom li tam.

dudng tuong Gng véi goc Bz = 90° va By > 900 con dudong 1 duge vé tng véi B2 < 90° . Nhu da phan
tich chon géc By < 90° lam goc thiét ké, do vay ta vé dusng H - Q theo géc nay nhu sau:
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Khi Ql = 0 thi Hool = %22, khi Hoc\ =0 thi Ql = 7TD2b2U2 [U+EF02]/[U+EF02] Ctgﬁg, ta vé dlIQC du’BHg
1 Dé xac dinh cot nudce 1y thuyét ctia bom c6 s6 canh hitu han mot sb tac gia dé nghi diing cong thic hisu
chinh H; = K. Hw‘dé vé duong 4. Tuy nhién néu lay K 1a s6 khong doi thi gia tri Hy chi 1a gan diang vi ring
khi Hy = 0 thi Q sé bang khi H, = 0. Trong thic té duong H; - Q ( dudng 4 ) gan nhu song song véi dudng
théng Hy- Q ((duong 1), nghia la gia tri Q) tuong ting trén dudng 4 sé nhé hon so v6i khi H = 0.

Trong thic té chat 16ng chay qua bom sé cé tén that, do vay:

Lay duong 1 trit cot nudc t6n that ma sat

1 ! Qg 1
h <SS F =50

Figure 3.24

v6i F 1a dien tich qua nudc, S hé s6 ton that ma sat ta duge duong 5.

Lay dudng 5 trit cot nude ton that xung kich ta duge duong 6

Dudng dac tinh thic té 7 dich vé trai tng vé6i lugng ton that dung tich tit may bom.

Duong dic tinh thyc té H - Q clia may bom canh quat c¢6 nhiéu dic trung khac nhau, ta goi ty s6 Kq 1
dac trung do dbc:

Kdzloo(HO'Hnmax)/Hnmax(3‘23)

Trong do6 Hy 1a cot nude khi Q = 0; H max - Ot nude tng véi hicu suat cuce dai.

Khi Kd ~ 10% thi duong H - Q ¢6 do déc thoai ( Hinh 3-11, a) dudng 1 ); khi Kd ~ 30% thi duong H -
Q c6 do dbc 16n ( duong 2 ). Néu cot nude 16n nhat khong roi vao luu lugng Q = 0 thi dudsng Q - H sé c6
doan dbc nguge ( duong 3 ). Do dbc ctia dusng H - Q phu thuoce vao nhiéu vao he s6 ty toc ng ( xem Hinh
3-11,b ); ty tdc cang 16n thi dudng cang dbc.
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Figure 3.25: Duong dac tinh cot nuée ctia bom li tam

a) Cac dang duong H - Q; b) Su phu thuoc H - Q vao ty téc ns: 1... 7 : tuong tng véi
ns = 64, 106, 155, 212, 282, 402, 650 (vong / ph )

3.3.1.2.1.2 Vé dudng dic tinh cong suiat N - Q

G6c B2 c6 dnh hudng dén dang clia dudng dic tinh cong suit N - Q clia may bom li tam ( xem Hinh 3 - 12
a): Khi B2 > 90° thi cong suat 1y thuyét tang 16n khi luu lugng tang, con khi B2 < 90° thi cong suat tang
cham va dat gia tri 16n nhat & mot gid tri Q nao d6 Q < Q Trong ché tao may bom ta chi diung géc B2 <
90°, do vay ta sé vé dudng dic tinh cong suat cho B2 < 90° . Dé bom luu lugng Q lén do cao H; ta ding
cong thitc tinh cong suat 1y thuyét sé canh hitu han N; = 9,81 QH; va vé Nj - Q, sau d6 ta tién hanh tinh
cac cong suat tieu thu dé khac phuc cic ton that vé thiy lyc ( Ny ), ton that co khi (N ), ton that dung
tich ( Ngq ) rdi cong tung do cac cong suat khic phuc ton that trén ta nhan duge cong suat may bom yéu
cau N - Q ( xem Hinh 3 - 12, b ). Dudng diic tinh N - Q cfia cAc bom canh quat khac nhau nhiéu hon dudng
H - Q . Dang dudng dac tinh N - Q ciing phu thuoc vao ty téc ns ( Hinh 3 - 12,c ).
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Figure 3.26: Dudng dic tinh cong suit N - Q bom i tam.

a) Quan hé phu thuoc ctia Nhi vao 82 ; b) Vé duong dic tinh N - Q.

Cong suat ctia bom li tam c6 ty téc khong 16n ting theo Q mot cach dang ké hon 1a déi véi bom ty toc
cao. Tuy vay, diéu nay chi ding khi tang luu lugng dén mot mot gia tri ndo dé thi cong suat bat dau gidm.
Khi N = 0 thi bom li tam lam viéc nhu turbin v6i vong quay khong déi. Cong suat ctia bom canh quat cé
ns = 300 v/p ( xem dudng 5 Hinh 3 -12,c ). Khi ns > 300 v/p thi cong suat tang khi luu lugng gidam ( xem
Hinh 3 - 12, ¢ dudng 6 va 7 ).
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3.3.1.2.1.3 Vé dudng dic tinh hiéu suat 7 size 12{n} {} - Q

7 00 %

% —
T thatco kAT — .

L Ny —

H. 3-13

aex Nk

P

Figure 3.27: Vé dudng dic tinh higu suit - Q bom li tam.

Trén Hinh 3 - 13, duong 100% biéu thi cong suat hitu ich bing cong suat truc may bom ( duong 1). Dudng
2 biéu thi hieu suit sau khi trit ton hao co khi. Dudng 3 1a hiéu sut sau khi tit ton hao dung tich. Duong 4
1 hiéu suét sau khi trit ton hao ma sat thiiy lyc hy,e . Cudi cling lay dudng 4 trit ton that xung kich hygo
ta dugc hieu suat n - Q.

Dua cac duong dac tinh H - Q, N - Q va 7 - Q lén chung mot t5 gidy ta duge duong dic tinh ctia bom
li tam ( vi du Hinh 3 - 14,a ). Trén dudng dic tinh day di con c6 thém dudng biéu thi do chan khong cho
phép [ Hek ] theo Q.
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Figure 3.28: Dang dudng dac tinh ctia bom li tam .

a) Dudng dic tinh don; b) Duong dic tinh téng hgp ciia bom li tam.

Viéc lita chon may bom chinh xéc véi cac thong s6 Q va H thuong la khé cé thé, truong hgp nay can
phéi thay déi dudng dic tinh clia n6. Mot trong nhitmg cach thay déi duong diic tinh ciia may bom la thay
d6i s6 vong quay n nhd dong co truyén t6i, déi véi bom li tam ty téc thap con diuing céch got b6t Dy dé mé
rong pham vi cong tac clia may bom. Nhitng cach lam nay ching ta sé nghién ctu & cac chuong sau. Duong
dic tinh téng hop chii yéu ¢ Hinh 3 - 14,b biéu thi quan he H - Q khi cong suit va vong quay thay doi .

Tit Hinh 3 - 14, a ta c¢6 nhan xét vé tinh ning lam viéc clia bom li tam: Céng suit yeu cau clia bom
tang dan khi lvu lugng ting, do vay mudn cong suat khdi dong nho ta nén déng van trén éng day trude khi
khéi dong vi khi Q = 0 thi cong suat khdi dong nhd nhat. Mat khac cong suit yéu cau lai ting khi cot nuée
gidm, nghia 1a khi may bom lam viéc véi cot nude qua thip dong co kéo bom c6 thé bi qua tai, do vay ta
can kiém tra qué tai dong co véi trudng hop nay. Va hiéu suat bom canh quat néi trén déu phu thudc vao
ty toc ns, nhu da thay trén Hinh 3 - 12,d : tJ toc cang 16n ( duong 5, 6 ) thi dang dudng quan he hiéu suat
1 - Q cang déc, ving lam viéc c6 hicu suit cao bi thu hep lai.

Tuy nhién trén thyc té hién nay ngudi ta dimng thi nghiém dé vé duong dac tinh cho cac loai may bom
méi bdo dadm thie té, phan nay sé trinh bay & phan sau.
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3.3.1.2.2 Dudng dac tinh ciia bom hudng truc va hudéng chéo

ni 500+800

H

N A
-—__.--' =~ ~— qu\\

a, B

- s

Figure 3.29: Duong dac tinh ctia bom hudng truc va huéng chéo.

a) Khi ty téc ns = 200 ... 300; b) khi ns = 500 ... 800 (v / p)

Duong dic tinh clia bom huéng truc vd huéng chéo H - Q va N - Q ( Hinh 3 - 15 ) phu tudc nhiéu vao
ty tdc; khi ty tdc ns < 300 v/p thi bom huéng chéo gan gibng v6i bom li tam, con khi t§ téc cao thi gidng
bom huéng truc. Hinh 3 - 11, b dic trung cho bom huéng truc, thuong cé diém uén ¢ vimg lam viéc véi luu
lugng nho, nghia 13 cot nudce va cong sudt thay ddi khi Q tang; dau tien thi gidm, sau d6 tang, roi lai gidm.
Viing A - B trén dudng dic tinh cot nuée H - Q bom lam viéc khong 6n dinh, béi vay viing nay goi 1a "vimg
khong lam viéc". Higu suit quyét dinh vimg lam viéc clia may bom, thudng ving lam viéc t 0,9 Nmax .-
Nmax - Duong dic tinh day di ctia bom huéng truc con c6 dudng duy trit khi thye Ah - Q. Dudng dic tinh
téng hop ctia bom truc ciing c6 thé thay ddi géc xoay canh quat ¢ ctia BXCT ( xem Hinh 3 - 16 ).
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Figure 3.30: Dudng dic tinh téng hgp cia may bom OII10 - 260.

Tit dang dudng diic tinh bom truc ta nhan thay ring: Khi Q nhé thi cot nuée va cong suit ting vot, do
vay rat bat 1i khi khéi dong may bom, Vay dé giam cong suat khi khéi dong thi truée lac khéi dong phai
tang Q bing cach md toan bo dng day ( néu c6 van ong day ). Mat khéac cong suit yéu cau ciia bom ciing
cao khi cot nude lam viéc 16n, do vay c6 thé dan t6i qua tai dong co kéo bom nén ta phai kiém tra cong suat
qué tai nay

Ngoai cac dudng dic tinh & trén, trong thyc té ngudi ta ciing con xay dung nhitng dudng dic tinh may
bom khong thit nguyen diing chung cho mot kidéu may bom. Dé vé loai duféng dac tinh nay ta dung cac cong

thitc dong dang va cac dai lugng khong thi nguyén sau: Qf "%3 , H= 2D2 ,A h= ng2ADh2. Sau day 1a vi du:
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Figure 3.31: Dudng dic tinh khong thi nguyen cia 1 kiéu bom 1i tam.

3.3.1.2.3 Vé dudng diac tinh may bom biang thuc nghiém

Dudng dic tinh vé theo cong thiic 1y thuyét con c6 sai khac so vé6i thyc té vi chua dé cap day da va chinh
xéc nhiing céc yéu t6 ¢6 anh hudng, do vay thic té vAin phai diing thuc nghiem dé do, tinh todn va vé céc
dudng. Sau day trinh bay mot trong nhitng s6 dd thi nghiem duge diing. Qua so dd Hinh 3 - 14, cac bd phan
chinh v& quy trinh thi nghiém nhu sau:

Déng dong co dien kéo méy bom 1 quay & tri s6 n khong déi, nuée duge hit tit bé 4 vao BXCT va duge
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day len 6ng thoat 6 chay vao bé do luu lugng 5 vé lai bé 4 va lai duge bom lén ... Ta ding van dit trén ong
day dé thay ddi luu lugng tit 0 dén Quax . Ung v6i timg do md ciia van, tién hanh :
- Do luu lugng Q nhs bé do 5. C6 nhitu cach do luu lugng: khi luu lugng nhéd
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Figure 3.32: Thiét bi thi nghiém don gidn vé dic tinh may bom.

thuong dimng thiing dé do rdi chia cho thsi gian tuong tng khéi nude trong thing; khi luu lugng 1én hon
c6 thé dung cac thiét bi do nhu vang tu ri, diaphoram ... dit tric tiép trén 6ng day hodc dung dap tran
thanh méng, van téc ké ..v.v.. dé do.

- Do cot nuée H va vé dusng H - Q: diing chan khong ké 2 dit ngay & gan cita vio BXCT dé do do chan
khong Hy, ding ap luc ké 3 dé do cot nude cot nude ap luc Hyy 8 ngay sau cita ra BXCT | tinh ra cot nudc
H theo cong thtc sau:

H=H,+Hy+7Z+ %, trong d6 Z- khoang cach hai diém do gitta 4p ké va chan khong ké, v1, v2 -
van tdc nude ¢ hai diém do tuong ting.

MB&i lan thi nghiem phai giit vong quay n khong déi. Diéu chinh do mé van trén 6ng day dé cé luu lugng
khac nhau. Doc chan khong ké va ap ké tuong ting véi cac luu lugng réi tinh ra cot nuée H. Dung toa do
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Dé cac, tung do biéu dién H, hoanh do biéu dién Q vé ra duong H - Q véi n khong déi.

- Do cong sudt N va vé duong N - Q: Tuong tng véi cac diém do Q tién hanh do céac cong suat N. C6
cac cap Q, H ta vé duge dusng N - Q v6i n khong déi.

C6 thé c6 nhitng cach do cong suat . Trong phong thi nghiém, dé do cong suat dong co c6 cong suat nhd
nbi truc tiép vao may bom cé thé ding diamomet xodn hoiic dong co treo dé xac diinh mé men xodn Mx
tai truc may bom, va tinh ra céng suat truc may bom N = Mx. w véi téc do goc w = %; Trong san
xuat do cong suat truc dong co Ng. bang ampe ké, von ké va oat ké ( phuong phap nay kém chinh xac hon
) 101 tinh ra cong suat truc may bom N = Ngc. Ndc- Nid -

- Vé duong n - Q: vdéi tting Q, H, N da do ta tinh ra n = NT*‘ = %.100 va vé ra dudng 7 - Q.



Chuong 4

Pinh luat dong dang cia m. bom va
ung dung

4.1 Luat dong dang va cac coéng thiic dong dang'

4.1.1 LUAT DPONG DANG VA CAC CONG THUC DPONG DANG, TY TOC

Khi thiét ké va thit nghiem méay bom, ngudi ta sit dung rong rai 1y thuyét vé luat dong dang clia ching. Vi
duy, khi st dung cdc mé hinh may bom dong dang (tuong tu) cé cac diic tinh duge nghién citu day du ta
c6 thé tim ra cac dic tinh ctia may bom dong dang dang duge thiét ke, hodc sau khi nhan duge cac dac
tinh ctia may bom & mot s6 trang théi cong tac bang thic nghiém, thong qua cac cong thite ca 1y thuyét
dong dang ta c6 thé tinh ra nhing dic tinh tuong tu § nhitng trang thai cong tac khac ma khong can phai
tién hanh thi nghiém. Nhu vay 1y thuyét dong dang gitip ta sit dung nhitng kinh nghiém vé thiét ké va thi
nghiém & mot sé6 may bom nay cho viéc thiét ké may bom dong dang khac .
Vay nhitng m4y bom thé nao duge goi 1a dong dang ( hay con goi 1a tuong t )?

4.1.1.1 Céc tiéu chuan déng dang:

Pé don gidn va dé hiéu ta nghién ciu hai may bom: mot may bom cé kich thude nhé cé thé dua vao thi
nghiém dé do dugc cac thong sb ciia né, may bom nay ta goi né la may bom mauhosc moé hinh va cac thong
s6 do dudc clia n6 ¢6 ghi chi s6 "m", vi du Doy, Hy, ... vA mot may bom 1én hon dang thiét ké hosic tinh
toan goi 1a may bom that va khong ghi chi s6. Mudn st dung két qua do duge clia may bom méu dé tinh cho
may bom that thi may bom that phai dong dang v6i may bom mau. Hai may bom dudgc coi 14 dong dang,
theo luat né phai théa man ba tieéu chuan déng dang sau day:

4.1.1.1.1 Pong dang vé hinh hoc:

nghia 1a ty 1& cdc kich thuéce dai clia cac bo phan tuong tng gitta may bom that va may bom méAu phai la
hing s6: 1 / 1, = iy = hiing s6, trong dé 1, 1, 1a kich thuée dai tuong ing clia bom that vd bom mau; i la
s6 ty lé dai.
CDéc kich Dthu’éc gléi trong may bom that va mau thuong 1a kich thuée BXCT, vay:
2 — 0 — 2

= = =....= hing s6
Do, Dom bam ang so

I This content is available online at <http://voer.edu.vn/content/m13306/1.1/>.
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4.1.1.1.2 Pdng dang vé dong hoc:

nghia 14 van dong ciia dong chay & cac diém tuong tng trong may bom that va may bom mau phai tuong

tu, cu thé cac thanh phan van toc tuong ing phai ty 1& vagoc clia cac véc td van tdc phai bing nhau ( tam

gidc toc do dong dang)
Uy

— Gy _ Wy _ Oy _ Coy _

_ _ _ _ hine sé
Uam Com Wam Coarm Caum ang so

4.1.1.1.3 Dong luc hoc dong dang;:

nghia la cac lyc quan tinh, lyc dinh, lyc ma sat va trong lyc cia dong chay trong may bom that va méay bom
méu phai ty 16. Thudng diéu kien dong lyc hoc tuong tiy thé hién qua cac s6 Ray nol ( Re ), Pho rit ( Fr )
va Strukha ( Sh ):

Re:Rem
Fr:Frm
S n = Sim

Trong ba tieu chudn dong dang trén, tieu chuan dong dang dong luc hoc rit khé dat do trinh do gia cong
bé mat bo phan qua nuéc clia may bom khoé dat ty 1é mong mudn, mat khac lyc dinh v do nhét khong tity
thuoc kich thuée céc bo phan. Do vay dong dang ciing chi I3 tiéu chuan gan ding. 0 may bom canh quat,
tieu chuan Pho rit va Strukha duge coi 14 biang nhau gita hai bom that va miu khi bdo ddm dong dang vé
dong hoc, con tieu chuan Ray nol can tinh dén do nhét clia chat 16ng. Vi may bom canh quat dimg dé bom
nude thi 4nh hudng vé do nhét khong lén do vay ma c¢6 thé bd qua. Nhu vay, nghién ctiu bom canh quat
diing dé bom nudc thi trong nhiéu trusng hgp khi hai may bom dam bao tiéu chuan dong dang vé hinh hoc
va dong hoc thi c6 thé coi chung dong dang nhau.

4.1.1.2 Thanh lap cac cong thiic dong dang.

Cho hai may bom that va miu ddng dang vé hinh hoc va déng hoc ta lap cong thic :

4.1.1.2.1 Céng thitc déng dang vé van toc:
Tt hai cong thiic (4-1) va (4 -2) ta cé thé lap ty so:
Wo

Uy _ O — Cor _ C2u _ _60mDon _ _Dan  _ ;. _ }LX 6

Uzm = Cam = Wam = C2rm  C2um  607Dopmne, — Domnan tD-tn= hang 50
ave U2 . Co _ Wy _ Cor _ Coy __ ; 3

dO vay: Uz = Com ~ Wam = Corm ~ Coum tD-tn

Trong do6 ip = DDTiH ihn = ;& laty 1é vé duong kinh va ty lé vé vong quay.
Tit (4 -4 ) ta viét tach cac ty s6 van tdc va khai trién ip, i, r6i chuyén vé ta c6 cac quan hé giita van
tdc v6i dudng kinh va vong quay:



Figure 4.1

Cong thiic (4 - 5 ) biéu thi chi s6 Strukha ctia may bom that va mau bing nhau.

4.1.1.2.2 Céng thitc déong dang vé luu lugng:

T cong thic tinh luu lugng qua méy bom la :

Q=7D2b2-C2r-ng

Figure 4.2

, dit ty s6 Q/Qm va vi hai may bom dong dang nén hi¢u suat dung tich

Mg = Mdm:

Figure 4.3

vay ta co:

Q D2 b2 Co2¢ . . . .
= . . =|D.|D.|:|D.| }
Qm D2m b2m C2m "

Figure 4.4

, tu day rut ra:

%)
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Q _3
E = ID In
Figure 4.5

Ciing tién hanh khai trién ip, i, roi chuyén vé ta c6 :

Q _

D3 -n

Figure 4.6

hing s6

4.1.1.2.3 Céng thitc déng dang vé cot nudc:

T cong thiic

n-Y2ca,

Figure 4.7

ta lap ty s6 gita H / Hy, va i
= "l

Figure 4.8

ta co:

H_Uz Cu

E_Uﬂm CM=“]'in]'rl]'in]

Figure 4.9



, tu day rut ra:
H_o 2
Hm L
Figure 4.10

Ciing khai trién ip va i, va chuyén vé ta dugc:

H B L
5= hing so
D5 -n

Figure 4.11

4.1.1.2.4 Coéng thiic dong dang vé cong suat:

Coéng suat may bom dugc tinh theo cong thic:

"=1-E-H
n
Figure 4.12
,1ap ty s6 N / Ny, -
M 1 Q H n T n 1 M gl "M
— = = M= -(i%-in- d }-(i%-iﬁ- t oy tim_Tdm" lckm
Nm 'm Qm Hm 7 'm M dm Mtim Mt Md " Nck
Figure 4.13

va cling vi hai may bom déng dang nén +,, = v, hiéu suit co khi 9. = Nexm, vay ta co:

o7
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N _ 5.3
Nm
Figure 4.14
Va ciing nhu trén suy ra :
.=_N =hMng &7
D5-n
Figure 4.15

4.1.1.3 Cong thitc dong dang trong nhiing trudng hop dic biét

Trong thiét ké va van hanh may bom ta thuong giap nhidu trudng hgp cu thé st dung cac cong thic dong
dang trén, dé tien st dung ta viét rieng cho nhing truong hgp dé

4.1.1.3.1 Trudng hdp giit vong quay khong ddi, chi thay déi kich thuéc may bom:

Qm D Hp O ° Np D
Figure 4.16

4.1.1.3.2 Trudng hgp giit nguyén kich thudc may bom, chi vong quay thay ddi:
Tt céc cong thic (4-6), (4-8) va (4-10) thay iD=1ta co:

Q H o M 3

= -In T —— =1j

Qm Hm Nm
Figure 4.17

Cac cong thitc nay hay dugc diing khi xéc dinh diém cong tac clia may bom trong van hanh may bom
da co.
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4.1.1.3.3 Xac lap quan hé giwa va khi cd n va D déu thay déi:

Tir (4 - 6) ta rit ra duoc i"ﬂf—r (*)va:

m-If

Tir (4-8)tanitra duoe in——- |0 (¥, (*) va (**) ta 6 duoc
0 m
= O 4[Hm
o= Qm H
Q
In—J m'dl\j ]'3

Figure 4.18

Hai cong thic ndy hay ding trong thiét ké méi banh xe cong tac clia may bom.

4.1.1.3.4 Hiéu chinh hiéu sudt may bom that theo may bom mau.

Do khong thé théa man day dii cac chi tieu dong dang nhu da phan tich ¢ phan trude do vay hieu suit cia
may bom that vi may bom méu sé c6 khac nhau. Dé xéc dinh hiéu suit ciia may bom that ta can phai tién
hanh higu chinh lai nhitng s6 do thuc té ctia may bom mau. Viéc hiéu chinh higu suét cho ting trang thai
rat khé thuc hién, trong thuc té thudng dua vao cong thitc ctia Modi dé xac dinh hiéu sudt clia may bom
that n theo hiéu sudt may bom mau nm tuy ring cong thitc ndy chua cé lap luan day du:

n=1-(1- nm}'iﬁu'45'iﬁn'2

Figure 4.19

4.1.1.3.5 Hiéu chinh d6 du trit khi thucva do chan khong khi D va n thay déi:

sh= Ahm-if-if

[Hek] =Ha - [Ha —EHck}m]'E#}

Figure 4.20
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4.1.1.4 Ty téc ns ctia may bom.
4.1.1.4.1 Dinh nghia ty toc:

Ty téc ns la s6 vong quay clia mot may bom mau dong dang hinh hoc véi may bom ta dang xét, c6 hieu
suat bang nhau, lam viéc v6i cot nuéc Hm= 1 m, tieu hao cong suat Nm bang mot ma lyc ( hay Nm= 736
kW, hay bom duge Qm = 0,075 m3/s ).
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4.1.1.4.2 Thanh lap coéng thiic ns:

Tir cong thire (4-10): =i -3 =
Il

Ti cong thie (4-8) =3 = o (L D2 (D) ts [ (ay
I

Ng Dm Dm n
Thay vio (*) sdp xep lai ta cé cong thirc tinh tv toc theo cong suat 1d mi lwc:
Th bt * lai t thirc tmh tv toc th tla |
n.M

Ns=—¢77
578

Néu céng suit trong ( 4 - 19 ) tinh bang don vi kW thity téc ng sé

n. M
ng = 1167
HEM

Néu thay dinh nghia ng theo lvu lvong Qg = 0,075 m¥/s thi:
Tir cong thirc (4 - 153 ) ta co:

ir|=l= JQ_m4J[i}3 =JM.4 % chuvén“véta_ié;

Ng Q Hm a
el
s=3en
L37d
St dung céng thirc (4 - 21 ) cho bom hai clra vio va da cip nhu sau
Q
, _ =
- Tv toc tinh cho mav bom hai cira - ng = 365
~Y IOCHIR o MAy dom Am g 374
5 tc tinh cho bom da cip (Z cdp ) ng = 365 1
B

Fi

Figure 4.21

4.1.1.4.3 Y nghia cta ty téc:

T¥ toc 1a mot thong s6 tong hop ciia mot kidu méay bom, né khong thay déi déi véi cac tri sd goc
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a2 . Bo . ng. K

Figure 4.22

. B6i vay diing né dé phan loai bom canh quat ( xem bang phan loai bom canh quat dudi day ), ns duge

tinh véi trang thai thiét ké.

loarmeoy b Bom [y *oin 5&,,4., 4 Bt A
L S T P 4ae b Vi Frurg biat) T #5E 7 | 0% chep ComAsiagiont
Ty £o¢ 5080 | 80~150 | 150 ~ 300 | 300500 | 500 ~/t000

Sor 5

met et o '
B L=
QY

Bonk xe
Ca;;/)?ugf e Sr_..._l_ o B S oS e [ e

7 ¢ - —-‘-)—2."- .—Q‘.» ..e‘.’..-vﬂ £’_~ -~ __Q_?_.
12 kich thuoe HE25 pRx20 | Ghuisatg | pErieass | GEeio
# H H
N X ' A N N
Dong Strdng ¢! n |1 M 1 a |2
' ’ N M
dae tink N P N
é_-z:z e’
[} & 4
Figure 4.23

Trong thiét ké ché tao may bom, ngudi ta cb ging ting ns dé gidm kich thudc clia méy bom, vi ring ty
tbc ty le nghich v6i dudng kinh theo cong thitc da bién déi sau day:

&0 J g-sifazsBag)
Ng =

E-Dm{ K-1y-sinfq-cosmp

Figure 4.24

TY téc phan 4nh dang dudng dic tinh clia cic loai may bom. Khi ty téc nhd, dudng dic tinh H - Q ¢6
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cue tri; tri s6 ns cang 16n thi H - Q tit gidm dan dén ddc. Khi ty téc nhd, dusng N - Q tang khi Q tang; ty
tdc cang 16n thi duong N - Q sé gidm khi Q tang. Dudng 7 - Q sé nhon khi ty tdc 16n, dan dén vimg lam
viéc véi hieu suit cao sé bi thu hep lai bom sé khong thich hgp véi trang thai lam viéc thay déi nhiéu.

4.2 Ung dung cua luat dong dang’

4.2.1 UNG DUNG CUA LUAT PONG DANG

Luat dong dang c6 mot s6 ting dung sau day:

- Tu diéu kién lam viéc ctia bom mau xac dinh diéu kién lam viéc ctia bom thuyc;

- Dya vao s6 lieu thi nghiem tit mét may bom méau dé thiét ké may bom méi 16n hon;

- Dung dinh luat dong dang dé vé lai cac duong dac tinh ciia may bom da lip dat khi vong quay thay
déi ..v.v...

Sau day trinh bay cach van dung luat dong dang dé vé lai duong dac tinh ctia bom va cach got BXCT
clia méay bom ma thie té sdn xuat thudng gap.

4.2.1.1 Vé lai cac dudng dic tinh ctia may bom khi vong quay thay déi

Trong van hanh may bom da lip dit, tic 13 may bom da cé kich thude do vay iD=1
ta chi thay ddi vong quay tit n sang vong quay mdi nl cho phit hgp véi diém cong tac méi. Dé vé lai
duong dac tinh méi ta dua vao cac duong dic tinh da c¢é clia bom va diing céc cong thitc dong dang dé ve.

4.2.1.1.1 Vé lai dudng dac tinh c6t nuéc H - Q dng véi

Figure 4.25

Vé6i méay bom da chon ta c6 dusng H - Q - n , ta can vé lai dusng H - Q —nl méi v6i vong quay mdi 13 nl
nhu sau:

2This content is available online at <http://voer.edu.vn/content/m13313/1.1/>.
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QA n{ -
Tac Qg -in=7 Y&y Qi=inQ —‘
w2 vy wegH () -

Figure 4.26

Trén duong H - Q - n ta lay mot s6 diém A, B, C, ... Véi mdi diém dé ta xéac dinh dugce cac toa do diém
tuong ing: A ( Qa, Ha ), B ( Qp, Hg ), C ( Qc, He ) ... sau d6 diing cong thite ( * ) tinh ra cic diém A,
( Qa1, Ha1 ), B1 ( Qgi, He1 ), C1 ( Qci, Hey ) ... thuoe dusng H - Q ting vong quay nl, ndi cac diém nay
lai ta dugc dudng H - Q —nl can vé lai.

Ciing tit hai cong thiic trong ta rit ra coéng thic tinh in theo Q va H v can bing in ta c6 ty sb:

u_1 = _1
a H
Figure 4.27
hay
Q _ S
JH [Hy
Figure 4.28
= hing s6 = k , téng quét rat ra quan he
Q=k /A
Figure 4.29

Cong thiic biéu dién mot parabol qua gbc toa do. Khi biét hing s6 k, gia thiét H c6 thé tinh ra Q tuong
tmg. Ung dung parabol nay ta dé& dang tim ra vong quay nl ctia duong H - Q —n1 di qua mot diém nao do.
Gia stt c6 diém cong tac 1a By c6 toa do By ( Qi, Hy ), diém nay thuoc dusng H - Q-nl, nhung chwa biét
gia tri nl 1a bao nhiéu. Vay ta can tim gia tri nay theo céch sau:



Biét diém B; vay ta tinh dugc hing sb6 kg = \?—i, dung cong thitc (4 - 24 ):
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Q = kp. VH; ta vé dugc dudng parabol qua goc toa do ( xem Hinh 4 - 1,b ). Dudng nay di qua By va

giao v6i dudng H - Q -n tai diém B ( Qgp, Hp ). Ap dung cong thitc dong dang i, = % =

n
quay nl can tim :

Q1

Q

tinh ra vong

24 1
mM=tg T E

Figure 4.30

Khi da c6 nl ta tién hanh vé lai dudng H - Q —nl nhu da trinh bay.

4.2.1.1.2 Vé lai dudng dic tinh cong suiat N - Q —nl véi vong quay méi nl.

Viéc vé lai duong diic tinh cong sudt N - Q — nl cling dya trén dudng diic tinh cong suat da c6 N - Q - n (

Hinh 4 - 2,a ). Tt cong thic (4 - 13 ) ta c6:

Figure 4.31
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Hi f—

Figure 4.32

Cach vé dudng dic tinh cong suat N - Q tng v6i vong quay mdi cling tuong tir nhu da trinh bay cach vé
dudng H - Q nl , nghia la trén dudng H - Q - n da c6 chon mot s6 diém A, B, C ...sau dé dimng cong thiic
( **) tinh ra cac diém A, By, C; ... tuong ting, ndi cac diém nay lai ta sé duge dudng dic tinh H - Q —nl
can vé lai ttng véi nl.

Ciing tir hai cong thitc tinh theo @ va theo N ta tinh ra dugc:

E-EJ'IE-(=IL
] N

Figure 4.33

s6 va tinh ra phuong trinh parabol qua gbc toa do:
Q=k3N

Figure 4.34

4.2.1.1.3 Vé lai dudng hiéu suit nl - Q —nl @ng véi vong quay mdi .

Vi may bom khong d6i nén coi nhu 1a hai may bom dong dang nén higu suat khong déi n = hing s6 . Do
vay khi chuyén vong quay tit n sang nl ta chi can tinh tién duong 1 - Q - n theo céch sau ( xem Hinh 4 -
2b):
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Tai diém c6 hieu suit nmax trén dudng 1 - Q - n déng lén duong H - Q - n duge diém D va tinh ra
kp = \/QI% Qua D ta vé parabol Q = kpv/ H; va dudng nay giao véi duong H - Q —nl tai Dy , tt Dy ha

doan thing ding . Ta tinh tién dudng n - Q - n t E vé E; ta thu duge dudng n - Q —nl can vé lai tng véi
vong quay méi la nl.

4.2.1.2 Got banh xe cong tac dé md rong pham vi lam viéc ctia bom 1i tam

Trong viéc chon may bom c6 ltic ta khong chon ra dude may bom théa man luu lugng va cot nude thiét ké,
truong hop nay cé thé diing mot may bom gan véi thong sb thiét ké clia bom, sau dé giit nguyen vong quay
va got b6t duong kinh Dy ctia BXCT ta duge mot may bom méi dé st dung.

4.2.1.3 Céc cong thitc dong dang khi got BXCT.

May bom da got nay khong con dong dang véi may bom cil nita va hiéu suit c6 thap hon, tuy nhién nhd got
BXCT ma thay déi duge pham vi cong tac ciia né. Viéc got may bom phai tuan theo nhitng quy dinh sau:
- Chi cho phép got ddi v6i bom li tam ty tdc vita va nho;
- Kich thuéc got bét khong 16n qua pham vi cho phép.
V6i lugng got nho c6 thé gan ding cho ring:

e Tiét dién qua nuéc cilia vao, clta ra va géc tao bdi canh bom véi tiép tuyén clia né trude va sau khi got
bang nhau, nghia la tam gidc téc do van dong dang.

Luu lugng sau khi got BXCT la:

Qg=Fg Cag:

Figure 4.35

Luu lugng truée khi chua got la: @ = F.Cy,, trong do Qg, Fy, Cigla luu lugng, dién tich qua nudc va
thanh phan van tdéc huéng kinh clia bom da got.

Vi coi riing tiét dien qua nuéce trude va sau khi got khong ddi nén c6 thé viét: F = F,. Lap ty s6 Q/Qg
ta co:

@ F Cx Cx
Figure 4.36

va vi tam gidc téc do dong dang cho nén:
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Figure 4.37

Vay rit ra cong thic quan hé vé luu lugng:

Qg _D2g _.
Q Do

Figure 4.38

(4-26)

e Khi got duong kinh ctia ra BXCT mot lugng nhé coi b2g=b2 va gilt nguyén vong quay ng=n hay in=1.
Ap dung cong thitc dong dang (4 - 12 ) ta c6 :

Ho 2 (B2a2 3 Na_s_(D2ays
H D "ps M D "pa

Figure 4.39

Qua tong két thie té nhan thiy ring két qua 1y luan & trén chua phit hop véi thue té. Khuyen 1ay theo
két qua thuye té sau day khi got BXCT 1i tam véi ns < 200 ( v/ph ) :

Figure 4.40



I
Cka
1

Figure 4.41

Ciing ti cong thic (4 - 27 ) ta rat ra quan he Q va H:

L N Dz
y { Ditng %7 ng < 200 v/ ph) e - e

Q-kg-.H
Figure 4.42
13 mot parabol qua gbc toa do, c6 hing s6
2 o
kg= E -
Figure 4.43

Viéc hiéu chinh higu suat bom got dung cong thitc (4 - 16 ):

D2g .04
=-1-{1- Y —=1
l‘]g 1-{1-n}-{ Oz !

Figure 4.44
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Nhiing cong thiic vita duge trinh bay tuy khong chinh xéc nhung van dang dudc sit dung rong rai dé tinh

duong kinh can got D2g va vé lai cdc dudng dic tinh ctia bom got. Kinh nghiém thiy ring:

- Khi got duong kinh Dy 10% va ns < 200 thi hiéu suat chi gidm 1%;

- Khi got dudng kinh Dy 10% va ns = 200 - 300 thi hiéu sut giam 4%.
Lugng got duong kinh D2 khong duge vugt qué nhitng kinh nghiém sau:
Khi 60 < ns < 120 thi chi got 15 ... 20% dudng kinh BXCT;

Khi 120 < ns < 200 thi chi got 11 ... 15% duong kinh BXCT;

Khi 200 < ns < 300 thi chi got 7 ... 11% duong kinh BXCT;

Khi ns > 300 khong cho phép got BXCT.
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Nén st dung bom da got lam viéc trong khu vyc hiéu suit ng > 93% nmax. Ving lam viéc nam trong
da gidc giéi han béi dudng H - Q chua got va H - Q got ( duong IT ) va hai dudng parabol qua A va B vé
ting véi ng = 93% n max( xem Hinh 4 - 3,a ).

E)

Figure 4.45: Vé duong dic tinh va viing lam viéc ctia bom got.

4.2.1.3.1 Xac dinh va vé lai cac dudng dac tinh cuia may bom khi got.
4.2.1.3.1.1 Xac dinh dudng kinh D2g ciia bém sau khi got:
Diém A ( Q

V& parabol theo phuong trinh (4 -28): Q = kg- /A véi kg = ‘;L'_ﬁ@; qua diém A:
JHA

Duomg parabol trén giao voi dwong H - Q -n tai diém B (Qp.Hg ). trdavtatinhra

duromg kinh bom sau khi got: Dgg=g—‘;‘-|]2 hodc Dygq = f:_‘;‘.[]z_

Figure 4.46

A, Ha ) 1 diém duge xac dinh ting v6i Ivu lugng va cot nude yéu cau, diém nay nim ngoai dudng dic
tinh H - Q - n ctia may bom da chon, ta can got dudng kinh ctia BXCT tit Dy xudng con D2g dé né quay
v6i vong quay n nhu cil nhung ddm bio bom dude Iutu luong Qa 1én do cao Hu. Ta tién hanh cic buée sau

4.2.1.3.1.2 Vé lai cac duong dac tinh clia may bom da got:

Cach vé cac duong dic tinh H- Q — D2g , N- Q — D2g , - Q —D2g tién hanh cic budc tuong tu nhu da
lam & trén véi in=1 va st dung céc cong thiic ( 4 - 27 ). Riéng duong n - Q ~D2g vé don gian hon, lay cac
tung do dudng 1 - Q - n ctia bom chua got trit di lugng hiéu suat bi gidm theo s6 lieu kinh nghiém ( da néu
§ trén ) thi duge két qua.
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Figure 4.47: Duong dac tinh may bom da got.

Hinh 4 - 4 1a vi du vé cac dudng diac tinh ctia may bom tng véi cac dusng kinh got khac nhau.
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Chuong 5

Khi thuc trong may bom canh quat

5.1 HIén tuong khi thuc va nguyén nhan phat sinh’

5.1.1 HIEN TUONG KHI THUC VA NGUYEN NHAN PHAT SINH .
5.1.1.1 Hién tugng khi thuc, qua trinh va nguyén nhan phat sinh khi thuc.

Hién tugng khi thyc trong dong chat 16ng phat sinh trong truong hop, khi ap suét thiy tinh ¢ mot ving
nao dé (p) clia dong chdy gidm dén béng hodc nhé hon ap suat hoéa hoi (phh). Dbi véi nude thuong, ap suat
héa hoi thyc té chi phu thudc vio nhiét do va khong vugt qua 0,4 m cot nude déi véi nhist do t < 30°C.
O noi ap sudt giam thap nay chat 1éng bi soi va xuat hién tdi hng chia day hoi nudc va khi, ta goi la bot
khi. Bot khi nay bi kéo theo dong chat 1éng dén ving c6 ap suét thiiy tinh cao hon ap suédt héa hai thi hoi
nudce trong cic bot khi dot ngot ngung tu lai, tao nén do chan khong sau va chat 16ng xung quanh c¢6 xu thé
lao vao tam bot khi dé chiém chd. Qua trinh xam thuc lip di lap lai trong long chat 1éng. Téc do lao vao
tam bot khi ciia cac hat chat 16ng du cao, béi vay kéo theo va dap thiy lyc cuc bo gay nén tiéng on va rung
dong. O noi x&y ra khi thyc ap suat c¢6 thé dat hang nghin 4t mét phe va lam tang t6n that thiy lyc dong
chay. Néu cac bot khi bi pha v& canh bé mat tiép xtic thi do va dap thity lic cuc bd véi tan sé cao sau mot
thoi gian sé bat dau pha hoai bé mit tiép xtc clia bom, hinh thanh nhitng "ném thiy luc" boéc bé mit vat
liu lam bom ( xem Hinh 5 - 1,a ).

a)

o P Pk
b 5 o

i
NS -:9:‘\
Zmﬁ/,

Figure 5.1: So dd khi thyc pha hoai bé miit tiép xtc.

Mot lugng nhé chat khi tach ra tit chét 1éng vao bot khi do qué trinh tiép xic qué nhanh khong kip hoa
tan, do vay chat khi bi nén v do nhiét do ting dot ngot phat sinh qua trinh dien phan ... Tat cd nhing
nguyén nhan trén dan t6i phat sinh cdc tdc nhan co hoc, dién phan, nhiét va héa hoc ting tdc dong pha

I This content is available online at <http://voer.edu.vn/content/m13316/1.1/>.

73



74 CHUONG 5. KHI THUC TRONG MAY BOM CANH QUAT

hoai ctia khi thyc déi véi bé mat tiép xtc gitta thanh may bom va chit 16ng. Bé miit thanh méay bom bi 16,
ning hon nita sé bi thing 16 ché. Hinh thitc pha hoai nay goi 1a " syt &n mon khi thuc ".

Tt phan tich nguyén nhan clia sy #n mon khi thie & trén ta nhan thiy ring tac dong pha hoai ctia khi
thuc c6 thé gidm nhd néu dung vat liéu ché tao may bom c6 do bén vé héa hoc cao, vat lidu ¢6 tinh dan hoi
va, déo cao va gia cong bé miit tiép xtc nhin .

Trong méay bom canh quat, khi thyc x4y ra ¢ viing qua nuéc, ¢ nhitng noi ap suét thiy tinh trong chat
16ng dat tri s6 nhé nhat dé 1a: mat sau ranh cita vao ( diém A, Hinh 5 - 1,b ) khe canh BXCT, sau diém A
Ap suat sé tang lén nho ap lyc tit cAnh quat truyén cho chét 16ng nén kha ning khi thyc gidm dan. Trong
may bom li tam, viing thudng c6 khéa nang khi thyc 1a canh quat va dia BXCT, trong may bom huéng truc
thudng xay ra & phan trong vé may va dic biét & phia sau mut cdnh . Khi khi thic phat sinh thuong lam
thay ddi ( thudng gidm ) cot nue, cong suat yéu cau va higu suat ctia bom. Khi hign tugng khi thyc phat
sinh manh ché d6 lam viéc ctia bom sé bi phé hoai. Khi thic trong may bom kéo theo tiéng 6n va lam rung
may.

Figure 5.2: Cac banh xe canh quat bi khi thyc pha hoai.

5.1.1.2 Nhiing yéu tb c6 lién quan dén hién tuong khi thuc.

Diéu kién xay ra khi thiyc tai mot noi nao dé 1a ap suat tai d6 nhé hon hodc bang ap suit héa hoi. Nhu vay
viéc nghién cttu khi thyc dua vé viéc nghién cttu nhitng nguyén nhan din t6i viec lam gidm ap lyc. Do ap
sudt ¢ canh may bom tit cita vio dén cita ra ngudi ta nhan thiy ap suit tai diém N & cita vao BXCT c6
ap suat nhé nhat. Tuy nhién do pham vi N rat hep, chat 1éng vuot qua qua nhanh, khong kip hinh thanh
nhitng bot khi, do vay kha nang phat sinh khi thic tai K sé nhiéu hon, tuy ring ap suat tai K do dugce 16n
hon tai A. Vi riang ap sudt tai K 1a nhé nhat da dé phat sinh ra hién tugng khi thite, cho nén ta coi px =
Pmim ( xem Hinh 5 - 3 ). Viét phuong trinh Becnully cho 0-0 v K ta c6:

Figure 5.3




(0]

=

Pa_Px_C

= ( h¥ = hmsh = hmsvk)

|

b |
2|

=

Figure 5.4

Trong dé : hmsh 1a tén théat thiy luc trong éng hut;

hmsvk 1a tén that thiy lyc tit cita vao dén diém K;

Ck 1a van toc dong chiy tai diém K.

Chuyén vé cong thitc trén ta cé ap suat tai diém K ta can nghién citu:

Figure 5.5

Phan tich (5 - 1) c6 thé rit ra dugc nhiing nhan t6 gay nén giam ap suat tai K:

- Noi dat may bom cang cao so véi mic nude bién ( ttc cao trinh dit may [U+FOD1]g4y,) hodc nhiet do
moi trudng cao thi 4p suit khi quyén pa sé giam, tiic 1a tram bom & mién ndi dé c6 nguy co bi khi thiyc hon
tram bom & mién dong bing.

- Van téc dong chidy Ck qua méy bom cang 16n do vong quay ting, cot nudc van hanh thap cing la
nguyén nhan giy giam ap suit .

- Do cao diit méay bom cang cao so v6i mic nude bé hit cling 1a nguyén nhan gay gidm ap sudt trong
méy bom. Viéc ha cao trinh [U+FOD1] 4y, cang thap cang c6 lgi vé khi thuyc.

- Tén that 6ng hit hmsh cang 1én cang c6 nguy cd sinh hién tugng khi thuec.

- Thiét ké dang canh va gia cong bé mit tiép xtic v6i dong chiy thich hop sé& gidm nguy co gidm ap va
gidm nguy co khi thuyec.

- Trong van hanh néu ham may dot ngot hay ddi huéng dong chiy sé phat sinh nudc va thiy Iyc lam
tach dong khoi canh ciing dé phat sinh khi thuyec.

- Khi méy lam viéc phat sinh rung dong cling gay tach dong tao bot khi. Bot khi v& tang giam ap luc ¢6
chu k¥, tang tan sd gay nén khi thiyc cang ac liét hon.

Nhing két luan rat ra dude & trén can chi ¥ 4p dung trong thiét ké, van hanh méay bom dé tranh hosc
ngan ngita hién tugng khi thuec.

5.1.1.3 Nhitng dau hién ciia hién tugng khi thuc va bién phap ngin ngira.
5.1.1.3.1 Nhitng d4u hidu va tac hai ctia hién tugng khi thuc

Khi van hanh tram bom, nhét 14 van hanh & trang thai khéc véi trang thai thiét ké, néu nghe cé tiéng nd
don, may bi rung dong 1a c6 thé c6 khi thuc phat sinh, vi ring khi ¢6 hien tugng khi thie cac bot khi ngung
tu lai nén phat sinh tiéng 6n. Néu nghe thay tiéng nd c6 chu ky tic 1a cac bot khi nhé hop thanh céac bot
khi 16n.

Khi mé may ra quan sat, néu thay céc bo phan qua nuéc bi rd td ong, ¢6 nghia 1a hien tugng khi thuc
da gay pha hoai bé mit cdc bo phan d6, thudng cidc mit phia sau canh bi rd ning hon. Khi Q > Qtk thi ¢6
thé rd ca mit trude clia canh. Nhitng noi thudng bi rd nhat 1a: mép ra canh, khe hd gitta canh va vo, mit
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canh noi tach dong véi van téc tuong dé6i W. Khi van hanh luu lugng qué 16n trong thdi gian dai thi ngay
phan vé xodn ciing c6 thé bi 6.

Trong van hanh con c¢6 dau higu : Khi bom lam vao khi thyc thi do chit 16ng phét sinh bot khi lam cho
cot nudc giam. Bot khi nhidu dé sinh tach dong . Lic nay cd H, N,  déu gidm. Tuy nhién tiy thuoc vao ty
téc ma do gidm 6 mic do khac nhaw: O bom li tam ti téc thap, vi khe canh hep do vay khi phat sinh khi
thuc thi khi thyc sé nhanh chéng phat trién toan khe, dan t6i H, N, n gidm nhanh ¢ mot luu lugng ndo do.
O méy bom huéng truc, t¥ téc cao, do khe cdnh qua rong do vay khi thuc chi ¢6 & mot phan tiét dien qua
nuée, do vay H, N, n gidm tir tir, khong c6 diém gian doan nhu bom li tam vi vay kho phat hien hon. Tuy
nhién khi phat sinh khi thuyc thi duong dic n - Q gidm trude hai duong H - Q va N - Q, do vay thuong bom
huéng truc ding viec giam dudng 1 - Q dé nhan biét syt xuat hién ctia hién tugng khi thue.

5.1.1.3.2 Cac bién phap phong ngira hién tugng khi thuc.

Viéc phong ngtra hién tugng khi thyc phai dude tién hanh & moi giai doan.

Trong viéc ché tao may bom, dé tang kha nang khang chiu ctia may bom khi c6 xay ra khi thie, ngudi
st dung thép khong rf ¢6 ham lugng crom tit 12 ... 14% va kén tit 0,5 ...0,8%. Thiét ké dang canh hop 1y,
mit sau canh cé sy gidm &p luc dong déu, khong gidm dot ngot. Goéc S1 & ctia vao ¢ gia tri nhé dé do du
trit khi thyc yéu cau sé nhé do dé it ¢6 kha nang phét sinh khi thiyc hon. Dong chay vao BXCT khong lam
ngoat dot ngot. Diing bom li tam hai cita vao dé gidm van tdc hodic ma rong duong kinh vao Dy, nhung viec
mé rong nay khong nén lam cho tj s6 Do /D1 qua nhé dé chiéu dai khe canh khong qua nhé méi khong sinh
khi thye.

Vé thiét ké cong trinh: Khong chon hs qua cao so v6i bé hit , nhung ciing khong chon qué thap dé tranh
xay 18p khéi luong 16n khong kinh té. Déi v6i may bom nhd cé thé ting dudng kinh va gidm chiéu dai éng
hiit, giam s6 lugng chd ngodt, nén bé van trén éng hit dé dong chay phan bd déu ... nham giam tén thét.
Déi v6i bom huéng truc 16n viec chon hinh thite va kich thude dng hit, budng hit hgp 1y ciing 14 mot bien
phap chéng khi thuyc .

Trong giai doan van hanh: Cho may chay phai ddm bao do cao hut nuéc nhé hon do cao hut nuée cho
phép. Khi muc nuéc trong bé hit thadp hon muyc nudc cho phép thi phai dirng ngay may. Tim bien phap
gidm ton that thiy luc trong dng hit va bé hit. Cé thé nghién citu viéc diing van pha chan khong dé pha
khi thyc. Tuy nhién viéc pha chan khong c6 thé lam gidm kha niang hiit ctia may bom ma viéc chéng khi
thite chua chic c6 tac dung tot.

5.2 D6 cao dat may bom’

5.2.1 PO CAO DAT MAY BOM

Do cao ddt may bom ([U+FOD1] 4y, ) phai théa méan yéu cau vé ki thuat 1a phong tranh khi thyc va phai
théa méan yéu cau kinh té 13 khéi dao dip phai khong 16n. Quy dinh chon cao trinh [U+FOD1] 4., & noi phét
sinh khi thiec nguy hiém nhat déi véi timg loai bom va phuong thitc dit may bom, cu thé nhu Hinh (5 - 4
) sau day:

2This content is available online at <http://voer.edu.vn/content/m13490/1.2/>.
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Figure 5.6

Qua hinh vé trén ta nhan thdy [U+FOD1]4y ciing chinh 13 do cao hat dia hinh hs, dé an toan ldy hs <
[hs] trong cong thic (5 - 2 ), cao trinh diat may bom :

Van = Zpnh TLhs]

Figure 5.7

trong d6 [hs] c6 thé lay dau duong hogic am tiy diéu kien cu thé. Dé x4c diinh [hs] thudng c6 hai cach,
sé dugc trinh bay sau day:

5.2.1.1 Tinh do cao hat theo do chan khong cho phép [ Hck |.
Viét phuong trinh Becnully cho hai mat cit 0- 0 va B - B
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p p oY : .. .
2 —hg+ —b + ﬁ + hmsgh - trong 46 hmgp 1d ton that thuy lee trong ong huat.
P Pa—Pb cg . Pa_ Pp .
Chuyeén vé cong thitc trénta co - hg = - _thh_E - ViHgg = ——— vay
o N
hs=Hck‘hmsh—E (%)

Khi Hpy dat tai gidi han cho phép [Hgy]thi @6 cao hut hg ciing dat dén d6 hit cho phép [hg 1
Viy thav vido ( * )ta cd:

Ch
[ hs]=[Hck]—hmsh—2_g |

Figure 5.8
Do cao [Hck] c6 thé tra trén dudng dic tinh clia may bom. Sit dung tri s6 nay tit dudng dic tinh can chi

¥ hiéu chinh cho phit hgp véi thuc té vi ring thi nghiem mé hinh d& tién hanh trong didu kién chuén: véi
cot 4p khi quyén

Pa
Ha=—==10
2y
Figure 5.9

mét cot nude, nhiet do khong khi noi thi nghiem t = 20°C va vong quay may bom thi nghiém bing vong
quay dinh mic (ntk). Cach hiéu chinh nhu sau:



Trong céng thite ( 5 -3 ) khi hiéu chinh thay [H .k ] boi ki hidu [Hop] -
-Khi Hz # 10m thi:

~EhiHg = 10m vat=20°C thi: [Hok]=[Hek]-10=Hg =024 —Hpp, -

-Khin =ngg thic [He]=1H, - (Ha- [Hck]]‘(#

[Hek]=[Hek]-10+Ha :

aF

v

- Khi dit may bom & d6 cao vV 2 0thi: H3=1033 - — .

Figure 5.10

900

Ta con c6 thé tra Ha & cac cao do theo bang ( 5 -1 ) va Hhh theo bang ( 5 - 2 ):

Bom li tam sit dung do chan khong [Hek] dé x4c dinh do cao hit cho phép [hs].

5.2.1.2 Tinh d6 cao hit theo do dy tri@ khi thuc Ah size 12{Ah} {}:

D4 cao so mit chuin 0 100 200 300 400 500 600
Hz(m) 10,33 | 102 10.1 10 9.8 9.7 9.6
D6 cao so mit chuin 700 800 900 1000 | 1500 | 2000
Hz(m) 9.5 9.4 9.3 9.2 8.6 84
Nhiet domoi trwrdmg 5 10 20 30 40 50
oc
Hph (m cot nuedc ) 0.09 0.12 0.24 0.43 0.75 1.25
Nhiét domoi trromg 60 70 80 a0 100
°c
Hhp (m cot nwdc ) 2,02 3.17 4382 7.14 10,33

Figure 5.11

79

Bom huéng truc ding do dy trit khi thie t6i han cho phép Ah dé tinh do cao hiit cho phép [hs]. Hinh 5 - 3,
ta da viét phuong trinh Becnully cho hai mit cit 0 - 0 va diém K va da c6 duge cong thite (5 - 1), chuyén

vé ta co:
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2
Pa_Pk_%k_ i
Pa _Pk. 7K 1K= st = hmsrk
T 1 29 ¢ =
Figure 5.12
néu dat
Hg = hmsh = h§
Figure 5.13

trong dé nhu da biét h* 14 do cao hit tit myc nuée bé hit dén diém K dang nghién ctu, con hmsh 1a
tdn that cot cot nude trong éng hit. Vay ta co:

2
P C
T 1T 29

Figure 5.14

(*)
Thanh phan tén that thiy luc tit ctta vhio BXCT dén diém K (hmsvk ) v6i khoang cach ngan do d6 chi
xét dén tén that cuc bo, neén :

w2
Rmsvlk =~ —
I

Figure 5.15

Trong d6 : Wk 1a van toc tuong doi clia chat 1ong tai diém K tréen BXCT; A 14 hé s6 tinh dén viec giam
ap luc thiy tinh, hé s6 ndy phu thudc vao bién dang canh, hé s6 t¥ tdc va cac yéu t6 khéic, thudng vao
khoang 0,2 ... 0,4 .

Thay tri s6 hmsvk vao ( * ) r6i chuyén déi cong thitc ta c6 ta c6 :
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B B e+ LW CE- LW
Hg = 2= Tt = = Ha = b - — (**)
Figure 5.16

Diéu kién phat sinh khi thuc tai K khi Hk=Hhh va ltic nay Hsdat t6i han (Hs)th

r-.E;" 2
\.r‘:-"'-llﬂlr':

(Hs )y = Ha =i (—g— 0 = sl = b (**)
Figure 5.17
Thanh phan
cZsawd
& K. =A R,
i 2g th the
Figure 5.18

duge goi 1a " do du trit khi thue téi han". Diéu kien dé khong phat sinh khi thue 1a do dy trit khi thuc
dugc chon phéi 16n hon Ahth. T cong tic ( *** ) ta rat ra duge [hs|theo do duy trit cho phép

Ah=k Ahg,

Figure 5.19

nhu sau:

[hsl=Hg - Hph - &h - hysh

Figure 5.20
Trong cong thite (5 -4 ), do du tri khi thuce cho phép tra duge tit duong dic tinh clia may bom va ciing

chii ¥ réing tri s6 nay vé ra tit thyc nghiem & diéu kien chuan, do vay ciing phéi tién hanh hiéu chinh cho
diéu kién thuyec té, cdch higu chinh ciing gidng nhu da trinh bay trong cong thiic tinh d6i véi bom 1i tam.
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Tri s6 Ah 1a do du trit khi thuc cho phép nhé nhat dé khong sinh khi thire. Dé an toan hon con yéu cau
nhan Ahth véi hé s6 an toan k > 1,15 . Dé hiéu thém vé ta hiy xem thi nghiém khi thyc qua céc giai doan
nhu Hinh (5 - 6 ) phan cudi chuong nay.

Truong hgp trong dudng diic tinh clia méay bom khong vé duong Ah- H - Q ta c6 thé diing cong thic cla
C.C. Rat nhép ( Nga ) sau Day:

] ]
Ah - m.{iﬁ-ﬂ
Cth

Figure 5.21

Cth : 1a he sb ty toc khi thyc, déi v6i may bom li tam thong thuong, 14y nhu sau:

n, | s0.70 | 70..80 | 80..150 | 150..250
Cus | 600..750 | 800 | 800..1000 | 1000...1200
Figure 5.22

Ngoai ra, Tom con dua ra coéng thitc gan ding khéc:

.ﬁh= nﬂ-.'H

Figure 5.23

Trong d6: hé s khi thuc o, xac dinh theo cac cong thiic thyc nghiem sau:
- Theo Stépandp: oy, = 2,2. 10~4.n2/? ;
- Theo Escher - Wyss: oy, = 2,16. 1074.7121/3
Déi v6i bom hai ctta vio: o, = 1,37. 10~4.n2/3,
- Theo Vién nghién ctu thiy lyc Lién Xo (cit):

om = 2,05. 10~4.n¥3

Sau khi tinh Ahta nhan thém hé s6 k = 1,15.

B6 sung thém cong thitc dong dang vé do du trit khi thuc:



83

Figure 5.24

5.2.1.3 Xac dinh cao trinh dat may bom ( [U+FOD1]1dm )

Cao trinh diat may bom phai théa mén yéu cau an toan khi thiyce trong moi ché do van hanh v ciing khong
dit qua thap dé tranh tang khéi lugng cong trinh. Dé chon cao trinh dit may trudc tien ta dung luu lugng
va cot nude thiét ké dé tinh, sau d6 kiém tra trang thai lam viec khac phai bdo dam chéng dugce khi thuec.
5.2.1.3.1 Xac dinh cao trinh dit may theo trang thai thiét ké:

Tt cong thiic (5 -2 ) ta viét:

Vdm £ Zphmin + [hs ]

Figure 5.25

Trong dé: Zbhmmin 14 myc nude thap nhat trong bé hiit.
[hs]do cao hiit cho phép, tinh theo trang thai thiét ké, dung ( 5 - 3 ) - d6i v6i may bom li tam, dung ( 5
-4 ) - dbi v6i may bom huéng truc.

5.2.1.3.2 Kiém tra cao trinh dit may & cac ché do lam viéc khac:

Xac dinh [U+FOD1]dm theo cong thiic (5 - 8 ) ddm béo khong sinh khi thyc khi mdy bom lam viéc & ché
do thiét ké. Dé bao dam rang khi may bom lam viéc & céc ché do khéac ché do thiét ké vAn bio dam khong
phat sinh khi thuc ta con phai kiém tra khi thuc & cac ché do gidi han 13 ché do lam viéc véi Hmax va Hmin
nita :

Goi cao trinh dit may bom khong sinh khi thuc & ché do cot nuée Hypay 18 Vim :
Vdm = Zbhmin = [hs]

Figure 5.26

Do cao hiit cho phép [hs|ciing tinh gidng nhu trén, nhung st dung Hmax dé tra do chan khong cho phép
[Hck] ( hodc do du trit khi thuc cho phép Ah ) va luu lugng tuong tng trong cong thic (5 -3 ) hodc (5-4

Goi cao trinh dat may bom khong sinh khi thiyc 6 ché d6 cot nuéc Hmin 1a:
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"_;:Ilm = Zbhmax + [hs]

Figure 5.27

Trong cong thitc ( 5 - 10 ): Zbhmax 14 muyc nude cao nhat trong bé hit. Ciing tit cot nuée Hmin ta tra
ra [Hck] ( hodc do dy trit khi thuc cho phép Ah ) va luu lugng twong tng trong cong thic (5 - 3 ) hodc (5
-4).

Cao trinh dit may bom theo trang thai thiét ké néu

Vidm =< vygm ¥ £ Tgm:

Figure 5.28

dong thoi théa man yéu cau ctia nha may ché tao vé do nhing BXCT dudi muc nude thap nhéit ¢ bé hat
modt do sau hs<0( d6i véi bom hudéng truc ) thi [U+FOD1]dm duge chon an toan.

5.3 Thi nghiém khi thuc’

5.3.1 THI NGHIEM KHI THUC

Muc dich ctia viéc thi nghiém khi thite 1 xac dinh do cao hiit cho phép v quan hé ctia n6 déi véi cac thong
s6 khéc ctia may bom nhu H, Q, N, . Cling v6i thi nghiém vé cic dudng diic tinh H- Q, N- Q, n - Q ( nhu
da trinh bay 6 phan trudc ), két qué thi nghiem khi thyc vé ra duge cac duong dic tinh [ Hek] - Q va Ah -
Q.

C6 hai loai thiét bi thi nghiegm khi thuyc 13 thiét bi thi nghieém hé ( nhu déi v6i thi nghiem x4c dinh H,
Q, N trinh bay phan trudc ) va thiét bi thi nghiém kin ( Hinh 5 - 5 ):

3This content is available online at <http://voer.edu.vn/content/m13517/1.1/>.



Figure 5.29

Hinh 5 - 5. Thiét bi thi nghiem khi thuyc kiéu kin.

Trong thiét bi thi nghiem khi thiyc kidu hd, ta dimg ciia van dat trén 6ng hit dé ting dan tén that trén
6ng hut, lam 4p suét ciia vho méy bom gidm nhé dan cho dén khi sinh khi thyc. Thiét bi ndy don gian nhung
kém chinh xac.

Thiét bi thi nghiem kiéu kin chinh x4c hon thi nghiém hé, né 1a mot he théng trong dé nudc chiy theo
vong khép kin, gom ¢6 : may bom 1, éng hit, van diéu chinh 6, éng day, thiét bi do luu luong 4, van dng
day 5, binh kin 2 chita day khi bén trén, bom chan khong 3, nhiét ké dé 9, van thong véi khi trai 11... Bom
chan khong 3 duge ndi véi binh kin 2 dé hat khong khi trong binh nhim lam gidm &p suit trong hé thong
ma khong pha hoai ché do lam viéc ctia may bom. Ding van 6ng day 5 dé diéu chinh luu lugng Q, khong
ché luu lugng khong ddi cho timg miic thi nghiém. Dimg chan khong ké 7 dé do chan khong trong 6ng hiit.

Tién hanh thi nghiém, véi méi mitc Q cho ta mot tri s6 diy tri khi thyc Ah, véi nhi¢u mic luu lugng Q
tuong ng c6 nhiéu Ah ta vé ra duge duong dic tinh Ah - Q (cho may bom huéng truc ), va tit ting cap
Ah- Q ta ciing c6 thé tinh ra [Hck]:

Figure 5.30
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Figure 5.31

Hinh 5 - 6. Dién bién H = f ( Ah).

va vé dudng dic tinh do chan khong cho phép [Hck]- Q ( cho méy bom li tam ).

Cac budc tién hanh thi nghiém khi thyc nhu sau:

- Diing van éng day 5 dé mé mot mitc luu lugng khong déi Q = hing s6 va git cho may bom lam viéc
v6i tri s6 vong quay khong déi subt qué trinh;

- Dung bom chan khong 3 dé ting do chan khong trong binh kin 2, chan khong ké 7 do dugc cac tri sb
chan khong thay doi.

- Dung ap luc ké vi sai 8 do Ah.

Tu két qua thi nghiem ( Hinh 5 - 6 ) ta théy:

+ Trong pham vi ving 1 chi s6 chan khong thay ddi nhung H = f ( Ah) vAn khong thay déi, viing nay
chwa phat sinh khi thuc;

+ Tiép tuc gidm ap suat trong binh t6i mot tri s6 nao d6 ( tng v6i AhI) xuat hién tiéng dong, biéu hien
ctia khi thye, tuy nhién H ( va kéo theo N) chua thay d6i ro ret. Tiép tuc lam viéc 1au véi tinh trang nay sé
¢6 x6i mon khi thye ( viing 2 ). Do vy chi cho phép kéo dai tinh trang nay trong thoi gian rat ngan. Ta lay
Ah = AhI lam ché do t6i han thit nhat;

+ Tiép tuc giam 4p suét, khi Ah gidm dén AhIl= Ahth ( giita ving 2 va 3 ) thi H bat dau gidm manh.
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Khong cho phép may bom lam viéc trong viing nay. Lay do duy trit khi thyc AhIl= Ahth lam ché do t6i han
thtt hai, va AhII dugc goi 14 " d6 dy tri khi thyc t6i han " véi dau hiéu cot nue giam dot ngot 2% H.
Do du trit khi thuc cho phép dugce tinh theo cong thiic:

AR = A-ARp T a3 kg k|- ANtk

Figure 5.32

Trong d6 A 1a hé s6 an toan, A = a-k -k| theo bang sau day:
s | 0 | 2 | 4 | e | 7| 8 |10 12 ] 14] 16
a | 160 ] 137 | 120 | 1,13 | 1,10 | 1,09 | 1,08 | 1,07 | 1.06 | 1.06

Hé s6 -k, phu thudc vao ty toc, gan dung co thé tra bang sau:

DD | 10 | 125 | 1s0 | 20 | 25 | 30
ke | 11 | 11 | 1094 | 1052 | 1014 | 10
Figure 5.33

Heé s6 k1 = 1 dbi vé6i chat 1éng can bom 1a nude.

V6i méi mitc Q = hing s6 ta vé duge duong H = f ( Ah) va chon ra duge mot tri s6 Ahth r6i tinh ra
duge do du trit khi thyc cho phép Ah theo cong thitc ( 5 - 11 ) = duge mot cap Q, Ah. V6i nhiéu miic Q
khéc ciing lam tuong ti ciing sé dugde cac cip Q, Ah khac . Néi cac diém Ay lai ta vé duge duong dic tinh
do du trt khi thye ( hodc do chan khong cho phép ).
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CHUONG 5. KHI THUC TRONG MAY BOM CANH QUAT



Chuong 6

Cac truong hop lam viéc cua may bom

6.1 May bom lam viéc chung véi dudng éng'

6.1.1 MAY BOM LAM VIEC CHUNG VOI DPUONG ONG, DIEM CONG TAC.

Duong dac tinh H - Q biéu thi quan hé gita luu lugng va cot nuéc ma bom tao ra, trén duong nay xac dinh
mot diém ciing lam viéc gitta bom va dudng éng goi 1a diém cong tac. Lay truong hop don gian nhét 13 mot
may bom bom nuéc cho mot éng day c6 dusng kinh khong ddi sudt chiéu dai dé xéac dinh diém cong tac cia
t6 may lam viéc chung véi dudng 6ng. Dé bom duge mot luu lugng Q tit bé hit len bé thao (goi 1a cot nudce
dia hinh Hg, = mutc nuée bé thao - myc nude bé hiit ), may bom con can phai san ra théem cot nuée h khic
phuc tén that thiyy lwe duong dai (' hI) va tdn that cuc bo (heb) trén duong éng hit va éng day. Nhu vay
cOt nudc ma bom can tao ra 1a H:

H=Has * h; * hep =Han+h

, _ Eivz
Trongdé : hep = =2—
g ch 29
_, 12 9 2 2
h1 — h——=Al Td /4 -
| 429 v )
Figure 6.1

Trong hai cong thitc trén: A\: hé sé ma sat; I: chiéu dai 6ng; d: dudng kinh trong ctia 6ng; v: van téc trung
binh trong éng ; A: siic khang don vi ctia dng ; _ &: tong hé s6 sitc khang cuc bo. Néu goi dh, dd tuong ting
13 dudng kinh trong clia éng hut va éng day, cac hé sb ghi chi sé h, d tuong tng véi éng hit v 6ng ddy thi
ta c6 toéng tén that chung cho cho cd duong éng la:

I This content is available online at <http://voer.edu.vn/content/m13529/1.1/>.
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Figure 6.2

Thay cac gia tri trén ta c6 cot nuée H la:

H=Hgm+h=Hg +502

Figure 6.3

Dudng cong mo ta theo cong thiic ( 6 - 1) goi la dudng déc tinh 6ng, con diém giao ciia n6 véi dudng
daic tinh ciia may bom H - Q goi la diém cong tac. Duong dic tinh duong 6ng 1 ( Hinh 6 - 1,a ) ting véi cot
nude dia hinh Hgy, > 0; dudng dic tinh éng 2, 3 ¢6 stic cdn thity lye nhé hon duong 1; dusng dic tinh éng 4
ting v6i Han = 0, dudng 5 tng véi Haqy < 0. R6 rang 14 khi c6 ciing cot nudce dia hinh Hg, nhung néu ting
stic can thity lyc sé dan dén gidm luu lugng Q va tang cot nuée H ( duong 1 ... 3 ): Qg > Qo > Qq v Hz <
Hy < H;. Khi gidm cot nude dia hinh sé lam tang luu lugng ( duong 2, 4,5 ) :

Q2 < Qa4 < Qs; Ho > Hy > Hs. ) .

Véi nhitng gia tri cot nude Hay, khac nhau , mudn xac dinh cac diem cong tac can phai tién hanh vé
nhitng dudng dic tinh éng H, - Q tuong ting, vé nhu vay sé gay phiic tap. Béi vay, trén thuc té dé don gian
ngudi ta lay tung do ciia duong dic tinh H - Q trit di ton that duong éng h = S Q%*ta duge duong dia hinh
Han - Q ( dudng 6 ). Nhu vay khi

biét cot nude dia hinh Hgy, ta ké dudng ngang qua né cit dudng 6, tim duge luu lugng bom Q vi cot
nuée H cta bom.
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Figure 6.4: Dic tinh dé x4c dinh diém cong téc cia may bom

a) 1...5 - cac dudng Hy - Q; 6 - dudng Hay, - Q; 7 - dusng H - Q.

b) Cac dudng dic tinh ctia bom ( 1, 2 ); ctia dudng 6ng ( 3 ).

Chiing ta xét thém do dbc ctia duong dic tinh H - Q ¢6 4nh hudng thé nao dén sy lam viéc két lgp giita
may bom va duong 6ng. Trén (Hinh 6 - 1,b) dua ra hai duong dic tinh ¢6 do déc khac nhau: dudng 1 thoai,
dudng 2 dbc. Diém cong téac A tring chung cho hai duong . Gia sit ta can thay déi luu lugng bom mot tri s6
AQ, tit Qp dén Qc. Viéc ting hodc giam luwu lugng trong pham vi ndy khéng 4nh hudng nhicu ddi véi cot
nude clia méay bom c6 duong H - Q thodi ( B - By va C - Cp ), nhung lai ¢6 &nh hudng 16n déi v6i may bom
¢6 duong dic tinh déc ( B - Bs va C - Cy ). Trong trudng hgp da néu, may bom c6 dic tinh thoai thich hgp
hon. Ta lai nghién ctu truong hgp cot nude clia may bom can thay déi mot lugng AH, tit Hp dén Hg. Su
giao dong nay clia cot nudc dan dén thay déi 16n vé luu lugng déi véi may bom cé dic tinh thoai (D - Dy
va E - By ) con dic tinh dbc thi it thay déi ( D - Dy vi E - Ey ). Trudng hgp nay bom c6 dic tinh doc lai
thich hgp hon.

6.1.2 DIEU CHINH DIEM CONG TAC CUA MAY BOM.

Diém cong tac clia may bom 13 giao diém gita dudng dac tinh méay bom H - Q va duong dic tinh dudng éng
H, - Q. Do vay c6 thé diéu chinh 2 dutng nay dé dat dugc diém cong tdc mdi théa man duge huu lugng cho
trude va cot nude can bom .Mic khéc trong qué trinh van hanh tram bom, doi khi ciing can thay déi luu
lugng hoiic git nguyén luu lugng nhung thay déi cot nude dia hinh can bom. Trong nhiing trudng hop nay
can phai diéu chinh diém cong téc ciia bom.

Mot trong nhitng bien phap diéu chinh sy lam viéc clia bom 1a lam ting sidc can, nghia la thay déi do
mé ciia cac van hodc cac thiét bi chuyén ding trén éng day. Bien phap diéu chinh nay, néi chinh xac hon 1a
bien phap vé lugng. O ché do lam viec dinh mic, may bom cung cip luu lugng Qa v6i cot nude Hy ( xem
Hinh 6 - 2,a ). Dé tang luu lugng 1én Qp, can md thém ctta van trén 6ng day dén do md can thiét nao do dé
tén that cot nudce ting them mot doan hg tit Hg; dén Hg. Cong suét hitu ich clia may bom Ny; = v.QpHp;
, cong suat 6 truc bom 1a N = v.QpHgp / ng = 7.Qp( He1+ hp ) / np. Hiéu suat ctia bom 1a n = Hginp /
(Hg1+ hp ), nghia la hi¢u suat ctia bom sé giam khi tdn that hg tang. Khi luu lugng tiép tuc gidm, vi du



92 CHUONG 6. CAC TRUONG HOP LAM VIEC CUA MAY BOM

xudng Qc, tén that trong cita van tang dén tri s6 he thi hisu suit ciia bom cang nhé: n = Heine / (Hor+
he ).

A4

He A

g | 'E,-'"

- B ¥
= i ./':f..ﬁ"fﬁi 'd.--'
:1';5_-__{';5::__;:-_.
7 P #
L ! o
I
II /'?*"F‘ ;\
J._r"" E:!Gﬂ'l?;‘ kY

Figure 6.5: Biéu d6 diéu chinh diém cong tac may bom.

a) Thay ddi do md ciia van trén éng day; b) Thay d6i vong quay ciia bom.

Nhu vay ro rang ring phuong phép diéu chinh vé lugng mac dau rat don gian, dé lam lai c6 nhuge diém
16n 1a lam gidm hiéu sudt clia bom, phai tang cong suit tieu thu dé khic phuc tén thit cot nude tang them
qua van. Do vay bién phap diéu chinh nay s dung c6 lgi chi véi bom 1i tam nhé. D6i véi may bom huéng
truc, khi luu luong gidm thi cong sudt ting , néu diing bieén phap diéu chinh nay sé c¢6 thé gay qua tai dong
co. Do vay khong nén diing van dé diéu chinh ma luén mé toan bo éng day khi lam viéc, chi déng toan bo
dng khi c6 sit ¢b hodc sita chita.

Diém cong tac ciia may bom con c6 thé duge diéu chinh bing cach thay déi vong quay cia dong co
truyén dong bom. Dé vé lai duong dac tinh ctia bom tit vong quay n sang n; ta diing cic cong thic dong
dang, nhu da lam & chudng IV. Tt Hinh ( 6 - 2,b ), ta gid sit may bom dang lam viéc tai diém cong tac C (
Qc, He ), can chuyén sang lam viéc v6i luu lugng Qa, cot nuée Hp ting v6i vong quay n;.Ta can xac dinh
tri s6 vong quay nj va vé lai dudng Hy - Qq - ny, bang cach sau: ¢6 Ha, Qa talap ty s6 a = Ha / Qa2 lap
va vé parabol H = aQ? di qua A va gbc toa do ( Hinh 6 - 2, b ), cit duong H - Q tai diém B ( Qg, Hp ), vi

Figure 6.6

nén tinh dugc nl=in.n, sau dé vé dudng H; - Q; nhu da biét & chuong V. Trong van hanh chi cho déi n
trong pham vi nhd, nhin hinh vé ta thiy: sy khac biét higu suat na, 7 7nc ... khong dang ké, do vay bien
phéap diéu chinh diém cong tac bing cach thay ddi vong quay cé hieu qua 16n hon bién phap dimg van trén
éng ddy . Tuy nhién han ché phd bién ctia bién phap nay la phan 16n ding dong co
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dién xoay chiéu dé truyén dong may bom ( dong co dong bo va di bo ), nhung ngay nay chi méi thay ddi
dude vong quay déi véi dong co di bo 16 to day quan vi dong cd ¢ diéu chinh vong quay rat dit tién.

Ngudi ta con c6 thé diéu chinh vong quay may bom bing khép ndi thity hyc hodc khdp ndi dien tir, hieu
qua v c6 nhiéu wu diém. Dbi véi bom huéng truc vi hudng chéo canh quay, khi quay goéc dat clia céanh
BXCT ciing diéu chinh rat hiéu qua diém cong tac ctia may bom ( Xem cu thé & chuong IX ).

6.2 Cac may bom lam viéc ghép song song’

6.2.1 CAC MAY BOM LAM VIEC GHEP SONG SONG.

Mot vai méay bom ciing ndi ciia ra véi mot hodc vai dudng dng ndi song song dé ting luu lugng goi la cac
may bom ghép va lam viéc song song. Viéc ghép va lam viéc song song 1a can thiét do yéu cau ciia biéu do
diing nuéc thay déi nhidu trong nam va trong ngay. Dudi day ta xem xét cac trudng hop ghép song song va
céch xac dinh diém cong téc chung va riéng cho méi truong hgp.

6.2.1.1 Ghép song song cic may bom lam viéc chung mot dudng 6ng

Lay trudng hop ghép song song hai may bom cé dusng dic tinh khac nhau vao lam viéc chung mot dudng
ong day dé xét ( Hinh 6 - 4 ):

e
=1

O G, U 0p, U %, 0,

Figure 6.7: So d6 lam viéc va dudng dac tinh cong tac 2 bom

c6 dac tinh khac nhau lam viéc song song cing 1 éng day.

Hai méay bom I, II ¢6 dudng dic tinh cot nude 1a I vi II khac nhau ciing ndi chung dudng éng dé bom
nuéce len cling mot bé thao. Theo nguyén téc can bing &p luc tai diém néi chung M, cot nudc ciia hai bom
phai bang nhau va ching chi lam viéc chung khi may bom II ¢6 cot nuéc nhé hon hodc bing Hp. Dé tim
diém cong tac phai vé dusng dic tinh cot nuée H - Q chung ciia hai may ( dudng I + I1) va dudng dic tinh
dudng éng Hp . Dé vé duong I + II ta dinh céc tri s6 cot nudc, tuong ing véi ting tri sd cot nude ké duong
ngang cit qua I va II, tim dudc luu lugng tuong tng ciia méi may, cong

hoanh do6 luu lugng hai may lai ta dugc luu lugng chung Qp + 11 = Qr + Q. Véi nhiéu tri s6 cot nuée
lam nhu trén r6i ndi cac diém lai ta duge dudng dac tinh chung ctia hai may lam viéc song song I + II. Vé

2This content is available online at <http://voer.edu.vn/content/m13535/1.1/>.



94 CHUONG 6. CAC TRUONG HOP LAM VIEC CUA MAY BOM

dudng dic tinh duong éng Ho theo cach da biét . Giao diém A ctia hai duong I + II va Ho chinh 1a diém
cong tac chung can tim.

Céch ghép bom lam viéc song song c6 nhitng diém can chi y sau:

T diém A ké duong ngang, gap dudng I va I taiA’ vi A” tuong tdng, luu lugng clia ting bom khi lam
viéc song song tuong tng 1a Qa: , Qar va cot nudc bing nhau, bing Ha. Tit giao diém clia dudng Ho véi cac
duong I va II ta tim duge luu lugng va cot nuée tuong tng clia ting bom khi ching khong lam viéc chung
la Qa1, Hat va Qaz, Hao .

Qua hinh vé ta thiy: Khi hai bom lam viéc song song c6 chung cot nuéec Hya= Hp> = Hyn

con luu lugng chung Qa = Qa> + Qar . Luu lugng clia hai may lam viéc song song nhé hon tong luu
lugng clia hai may nay khi n6 lam viéc rieng 18, titc 12 Qa < ( Qa1 + Qa2 ), va luu lugng clia tiing may
bom khi chiing lam viéc song song cling nhé hon ting cdp khi lam viec rieng 16 (Qa < Qa1 v& Qar < Qas
). Tuy nhién dé bom dugc Qa2 lai phai san ra cot nuéec Hy > Ha; va Hao ¢6 nghia la hieu suat chung ciia
hai bom lam viéc song song nhé hon hiéu suét clia titng bom lam viéc riéng 1é hoic clia titng bom cling lam
viéc song song.

i
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Figure 6.8

T cach tién hanh xac dinh diém cong téc chung A déi véi hai bom c6 dudng dic tinh khéac nhau ta dé
dang suy ra cach xac dinh diém cong téc ciia 2, 3, ..., n may bom c6 cac duong dic tinh khac nhau hodc
giébng nhau lam viéc song song ndi vao mot déng day chung . Cach vé duong dac tinh cot nuée H - Q chung
clia cdc may bom lam viéc song trong moi trudng hgp déu gidng nhau theo nguyén tic: cong hoanh do Iuu
lugng ctia cdc bom thanh phan tai timg tri sd cot nuée bing nhau ( dbi véi cac may bom khac dic tinh )
hoiic 1ay hoanh do luu lugng ctia mot bom nhan véi s6 may bom thanh phan ( d6i véi cAc may bom c6 dic
tinh gidng nhau ). Hinh 6 - 5 1a vi du 4p dung dé xac dinh



1 1A,

|
T

L&

i
]

Q(! +J;

Figure 6.9: Hai m4y bom giéng nhau lam viéc song song.

diém cong tac A clia hai may bom cé dac tinh giéng nhau lam viéc chung mot éng .

Sau day 1a mot sd nhan xét chung cho cac may bom lam viéc song song ciing 1 éng:

- Cac may bom ghép song song c6 luu lugng chung nhé hon téng luu lugng clia cac may bom dé khi
chiing 1am viéc riéng 18, do chénh lech luu lugng nhidu hay it tiy thudc viho mite do thoai hay dbc clia dudng
dac tinh co6t nu6c may bom va clia dudng dic tinh dudng dng, dudng kinh éng cang 16n va gia cong nhén
thi dudng dic tinh éng cang thoai, tuy nhién dau tu sé ting, do vay khi ghép song song phai so sanh chon
dudng kinh 6ng kinh té;

- Khi cac may bom ghép song song diém cong tac chon sao cho hiéu suit clia titng may bom thanh phan
cling dat tri s6 cao nhét;

- Vi cong suét ciia may bom li tam 16n khi Iwu lugng 16n, do vay dé an toan khi kiém tra cong suat truc
méy bom ta nén dua vé truong hgp may bom lam viec rieng 16 dé k.tra

- Trong tinh toan tén thait duong éng chung dé tim diém cong téc chung ta chua ké dén tén that thuy
lire trén dudng 6ng rieng ciia ting may tit bé hit dén diém ndi chung M. Dé ké dén tdn that nay ta lay tung
do timg duong dic tinh cot nuée H - Q clia titng may trit di tén that tuong tng khi huu lugng thay ddi cia
titng 6ng ( xem Hinh 6 - 6 ) r6i mdi tién hanh vé dutng dic tinh chung (I + 1)’ va tim diém A theo cich
da biét.
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Figure 6.10: Dic tinh clia 2 may bom khi ké dén tén that éng rieng.

Sau day la néu mot ng dung xac dinh diém cong téac khi dng ap lue dai v khac nhau. Hinh 6 - 7,a trinh
bay viéc bom nudc giéng khoan bing ba may bom nhtng. Trong trudng hop nay ngoai tén that cot nude
trén 6ng day con can phai tinh dén viec ha muc nude tinh va dong trong giéng khoan, viéc ha mic nuée nay
xem nhu phu thudc vao luu lugng. Dudng dic tinh H - Q ctia may bom nhtng cé tinh dén viée gidm muec
nude trong giéng khoan va ton that cot nude duge thé hien trong Hinh ( 6 - 7,b ), con duong diic tinh ciia
ba may bom lam viéc song song thé hién trén Hinh ( 6 - 7,c ). Dudng 1 1 dic tinh H - Q ctia may bom da
c6 ké t6i viec gidm muc nudc trong giéng , duong 1’ 1a dac tinh cot nudc clia bom khi trit ton that cot nuse
& doan 1 - 2; dudng 2 1a dudng dac tinh tong ciia hai may bom 1 va 2 1ay ddi v6i diém 2, duong 2’ 1a duong
2 da trit ton that cot nude trén doan 2 - 3; duong 3 1 dudng dic tinh tdng ciia ba may bom lay ddi véi diém
3, duong 3’ 1a duong 3 da trit ton that cot nude tren doan 3 - 4 . Theo cac duong dac tinh da xay dyng co
thé xac dinh dugc luu lugng va cot nude clia mdi bom. Do cao Hem bidu thi do chénh muc nude tit bé théao
dén muc nudc tinh trong giéng khoan. Doan ngang tit gbc toa do dén diém A’ biéu thi luu lugng Q cta ba
méy bom, cot nuée clia may bom 3 bing Hem + A’A ( A’A 1a ton that cot nude trén doan 3-4 ). Dudng
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Figure 6.11: Ba may bom ghép song song bom nudc tit cic giéng khoan.

a) So do ba may bom ghép song song; 1, 2, 3 1a tén cdc may bom; 4 - bé théo;

b) Dic tinh H - Q clia bomda tinh dén viéc ha muc nude trong giéng khoan va tén that cot nude: 1,3
- muc nudc tinh va dong; 2,4 - cac dudng dic tinh éng chua va da ké dén viec gidm muc nuéc trong giéng
khoan; ¢) Duong dac tinh tong ciia ba may bom lam viéc song song.

ngang ké qua diém A cit duong 2’ tai B’, diém nay tuong tng véi téng lwu lugng ciia hai may bom 1 va
2 va cot nude ciia may bom 2 bang Hem + A’A + B’B ( B’B la tén that cot nude trong éng 2 - 3). Luu
lugng ctia méy bom 3: Q3 = Q - Q; - Qo. Lam tuong tu ta c6 diém C’, diém nay xac dinh luu lugng cia
méy bom 1 13 Q1 v cot nude clia né bing Hem + A’A + B'B + C’C, luu lugng clia méay bom 2 1a Qs = Q
- Q1 - Qs.

6.2.1.2 Ghép song song cic may bom khi lam viéc chung nhiéu éng day.

Ta lay truong hgp ba may bom giéng nhau ghép song song, bom nudc vao hai dudng 6ng nhu nhau ( xem
Hinh 6 - 8 ) dé lam vi du nghién cttu chung. Ba m&y bom giéng nhau c¢6 chung dudng dic tinh ( dusng I )
va hai duong 6ng gidng nhau nén médi 6ng c6 duong dic tinh dudng éng ( dudng Ho ). Dé tim diém cong tac
chung ctia chiing ta can phai vé dudng dic tinh chung ( dudng III ) clia ba méy béing cach 14y dudng I nhan
ba hoanh do va vé dudng dac tinh duong 6ng chung cia hai duong éng ( dusng Ho’ ) bang cach lay duong
Ho ctia mot 6ng nhan déi hoanh do. Giao diém ctia hai dusng III va Ho’

la diém cong tac A can xac dinh. Trén hinh vé ta xac dinh luu luong Qa'= Qa / 2 1a luu lugng qua mot
duong 6ng va luu luong clia mot may bom Qa1 = Qa / 3.

Khi ghép song song cdc may bom véi 3, 4, ..., n dudng 6éng ta ciing lam tuong ty: Néu cac miy bom
khong gidng nhau ta cong hoanh do cac dudng dic tinh ciia cAc may bom thanh phan tuong tng véi cac
mtic c¢ot nuéc gidbng nhau dé vé ra dudng dic tinh chung.Néu sé dudng éng 16n hon hai, mbdi éng c6 dudng
diic tinh khac nhau ta ciing cong céc hoanh do ciia chiing tuong tng véi cac mitc cot nude gibng nhau dé vé
ra duong dic tinh duong 6ng chung. Viéc xac dinh diém cong tac chung va cac luu lugng méi 6ng, mdi bom
ciing tién hanh cach nhu tréen.
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Figure 6.12: So do va dudng dic tinh chung ctia 3 bom giéng nhau

lam viéc v6i 2 6ng gibng nhau bom nude len mot dai nude.
Sau day 1a mot vi du bom nude tit mot may bom lén hai dai nude IT va III ¢6 cao trinh dai khac nhau (
xem Hinh 6 - 9 ). Dudng dic tinh may bom sau khi trit ton that cot nuée

Figure 6.13: So d6 bom nuéc lén hai dai nudc.

trong duong 6ng 1 sé 1a duong H’. Vé hai duong ton that cot nude trong 6ng 2 va 3 1a duong IT va II1.
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Duong dic tinh dudng éng chung cho hai 6ng la dudng II + III, vé theo nguyén tic chung & trén. Giao
diém A cho ta luu lugng ctia méay bom Qa, luu lugng nay phan phdi cho éng II 1a Qqp, cho éng IIT 1a Qqyy.,
hiéu suit may bom la [U+F068] 5. Cot nuée Hp biéu thi bing muc nude trong éng do ap dit tai diém phan
nhanh hai 6ng.

Truong hgp muyc nude trong 6ng do ap thap hon dai II va cao hon dai 111, lac nay nuée tit dai 11 sé chay
vé dai 11T ( Hinh 6 - 9,b ), lic nay dai IT déng vai trdo mot méay bom gid. Do vay néu ta quay nguge duong 1T
xudng, nhu hinh vé b, ta c6 dudng dic tinh clia may bom gia II. Dung dudng dic tinh II méi va dudng dic
tinh bom that H’ ta vé duge duong dac tinh chung II + H’ xudt phat tit diém Ao. Giao diém gitta duong
dic tinh duong 6ng III véi duong II + H’ chinh 1a diém cong tdc A trong trudng hop nay. Lic nay Q; 1a
luu lugng cung cip cho dai III, trong d6 do bom cép la Qa1, do dai II cap la Qqr. Hiéu sudt may bom la
[U+F068] A1 . SO do cap nude Hinh ( 6 - 9 ) thudong gip trong cap nude do thi, cong nghiép hodc tusi tieu
két hop.

6.3 Cac may bom lam viéc ghép nébi tiép’

6.3.1 CAC MAY BOM LAM VIEC GHEP NOI TIEP.

Khi can dua nudce 1én cao hodc tao ra chét 16ng cé ap suit 16n hon ap suit clia mot may bom thi phai dau
ndi tiép cdc may bom. Ghép ndi tiép nghia 1a nude tir cita ra (hodc tit dng day ) ciia may bom dau duge
néi vio 6ng hit clia may bom tiép theo; trinh tur ndi nhu vay sé lam ting cot 4p clia hé thdng dudng ong.
Viéc ghép nbi tiép cAc bom tai moét tram hofic nhidu tram, khong nén ndi qua hai may bom trong cling mot
tram. N6i tryc tiép hai bom trong mot tram tuy dé tén kém khdi lugng nha bao che, 1gi cho van hanh nhung
c6 nhuge diém 16n 1a viec bit kin phia hiit cho mé&y bom tiép theo 14 khé khan. Viéc chon may bom da cap
thay cho ghép ndi tiép sé don gian va hiéu qua hon.
Sau day ta nghién cttu so dé ghép ndi tiép hai may bom giéng nhau dat & do cao dia

—

Figure 6.14: Hai may bom giéng nhau lam viéc ndi tiép.

3This content is available online at <http://voer.edu.vn/content/m13545/1.1/>.
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Iy khac nhau. Chiéu cao cot nude ctia bom I 13 H 1’ , chidu cao dia hinh chung 13 H ’. Hai may bom
gidng nhau c6 dudng dac tinh bom 1a Q - Hyr , dudng t6n that duong ong T1a He , ton that dudng 6ng
IT'la Hy . dudng dac tinh dudng ong 1 1a He, gdp dudng déc tinh may bom Q - Hyp tai diém E - diém
cong tac ctia may bom 1. Dé xac dinh diém cong tac ctia hai may bom trén ta can vé duge duong dic tinh
chung ciia hai éng I va II va duong dac tinh chung ctia hai may bom ghép néi tiép. Duong dic tinh dudng
6ng chung dudc vé bing cach cong tung do H 61 T H om - Duong dic tinh chung ciia hai may bom duge vé
theo nguyén tic cong tung do duong dic tinh ctia hai may bom khi c6 cuing luu lugng ( hoanh do ), & day
do bom gidng nhau nén ta nhan doi tung do ctia duong Q - Hy 11 duge duong Q - H (I 411 - Diém A la diém
cong tac chung ctia hai bom, lwu lugng va cot nude tuong dng véi diém cong tac 1a Qa va Hu. Luu lugng
Q4 c6 thé 16n hodc nhd hon Qg. Néu Qs > Qg ( nhu hinh vé ) thi may bom I khong di kha niang day Qa
len bom II ma can c6 su gitp sitc cia bom II. Gia tri thiéu hut d6 ctia bom I thé hién & doan BD. Khi Q4
< Qg, ching han Qs = Qg thi ta néi bom II hat chit 16ng c6 4p suat du, biéu thi doan GF, bom II can
duge kiém tra xam thie. Can chi ¥ khi dau ndi tiép hai bom nhu trén, néu diém B dich nhiéu sang phai (
Qa > Qg ) thi sé lam cho hién tugng xam thuc xdy ra trong BXCT ciia may bom II va dong co clia may
bom I d& bi qua tai. Do vay nén huéng vé truong hop Qa < Qg néu nhu Qa khong bing duge Qg .

Trong thyc té, d mot sd tram bom ngudi ta con ghép ndi tiép timg cip ( hai may bom mot ), cdc cap
nay lai néi song song véi nhau. Hinh (6 -11, a) 1& vi du tram c6 ba cip ghép song song, mdi cip gom hai
méy bom 1 va 2 ghép ndi tiép dé dua nudc len dai.

Figure 6.15: So do ghép a) va dudng dic tinh b) ctia 3 cap ndi tiép ghép song song vao 1 6ng, bom lén
mot dai.

So do trén thuc chat 1a so dd "ghép nbi tiép - song song". Trén mdi cip, may bom 1 va 2 lam viéc ndi
tiép, bom 1 ¢6 duong dic tinh Hy - Q, may bom 2 ¢6 duong dic tinh Hy - Q2 ( xem Hinh 6 - 11,b ), dung
quy tic ghép nodi tiép vé dude dudng dic tinh chung ctia mdi cap 1a duong H - Q. C6 dudng chung ciia mot
cap ta vé cac dudng dac tinh chung ctia hai cip H - 2Q, ctia ba cap H - 3Q theo nguyén tic ghép song song.
Cac giao diém A, Ay, Az clia cac dudng trén véi duong dic tinh 6ng H 6" Q xac dinh luu lugng cta mot,



101

hai va ba cadp may bom. Dudng dic tinh HO - Q ciing cat dudng dac tinh may bom hai H, - Q, nhung giao
diém nay khong nén coi 1a diém cong tac vi may bom thi 2 can phai ¢6 nuée dang & clta vio do méy boml
cung cap, néu ving may bom 1 thi trong may bom 2 sé xuét hién khi thyc ddn dén duong Hy - Qo giam
thap hosic may bom 2 phai ngiing lam viéc.

Trong nhiéu trudng hgp, cot nuée dia hinh 16n hosic chidu dai dudng dng qué dai tuyén ndi giita cac may
bom lam viéc néi tiép sé rat 16n. Lic nay thay viéc néi tiép cac may bom biang viéc ghép ndi tiép cac tram
bom. Dau tién ta hay xem hai tram bom ghép ndi tiép khi cot nude dia hinh Hgy, kha 16n ( Hinh 6 - 12,a ) .
Céac duong dac tinh trén hai

('
L
-

Figure 6.16

a) So do nbitiép hai tram bom.

b) Pudng dic tinh chung ctia 2 tram bom lam viéc néi tiép tao cot nudce dia hinh lén: 1,2 - Cac dudng
diic tinh H - Q chua trit va da trit ton that cot nude hy,; 3,4 - duong dic tinh chung khi chua trit va da trit
ton that cot nudc.

hai tram gidéng nhau, béi vay H; = Hy = H v 2H = Hg, + hyy + heo, & day her, heo 1 t6n thét cot nude
trén 6ng néi va 6ng dan ciia tram bom thiic hai.

Viéc ting luu luong trong dudng éng gay nén viec tang tén that cot nude trong dé, co thé lam cho gidm
ap luc & ctta vio tram bom thi hai. Tri s6 gidm ap luc nay c6 dat dén mic khong cho phép hay khong, ta
ciing khong thé biét trude duge, dé ngan ngita trusng hgp nay, ngay trude tram bom thit hai nguoi ta dit
mot thap nude &p luc. Lic ngiu nhién ting luu luong thi mot phan nude tit thap sé bd sung vao éng lam
cho ap lyc nude & clta vio may bom hai ting lén, ngudc lai, khi gidm Ivu lugng thi mot phan nuée tit dng
sé vao thap lam giam bét ap lyc 6 cita vao may bom thi hai.

Duong dic tinh chung ctia hai tram bom ndi tiép duge chi dan ¢ Hinh (6 - 12,b). Dung dudng 4 ta dé
dang xac dinh luu lugng va cot nude doi véi bat ky cot nude dia hinh nao tuong ng véi muyc nude trong bé.
Vi du ting vé6i cot nude dia hinh Hp ta xac dinh duge diém cong tac A, luu lugng clia cac may bom Qpa va
cot nuée chung Hyp .

Bay gio ta xem xét sy lam viéc clia ba tram bom ghép song song ( Hinh 6 - 13 ) ¢6 c6t nuée dia hinh
khong 16n, cot nude do cac tram tao ra bi tén hao nhiéu dé khic phuc

tén that cot nuéc do dudng éng qua dai. O cudi cac doan éng ap luc clia tram bom sd6 mot va sb hai
ngudi ta dat thap nudc ap lyc, thap dude thong véi 6ng qua van nguge chidu, van ndy déng khi ché do lam
viéc clia cac tram & trang thai binh thuong. Khi ngat sy ¢6 tram s6 hai ( hodc s6 ba ), ap luc & cita vao clia
n6 tang vugt qua ap luc trong thap, cita van nguge sé ti dong mé dua mot phan nude vao thap dé gidm bét
ap luc cira vao .
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Figure 6.17: So dd ghép nbi tiép ba tram bom.

6.4 Cac may bom lam viéc trong mang dudng éng.’

6.4.1 CAC MAY BOM LAM VIEC TRONG MANG DUONG ONG.

Hé théng dudng 6ng c6 mot diém phan nhanh dat tai mot tram bom 1a mot mang duong éng. Ta nghien ciiu
sy lam viéc ctia dang cap nudc nay thong qua so dd mang gdm c6 hai dudng 6ng cé chidu dai khac nhau,
dua nudc lén hai dai P1 va P2 ¢6 cao do muyc nude khac nhau ( xem Hinh 6 - 14 ).

o) Ki b)
Vi A
f /i\\
i
J iy _— g
! P,
" 0% Uy, Gy PR

Figure 6.18: a) So dd0 mang cap nudc lén hai dai; Dudng dic tinh b)

1-Hg - Q;2-Hy, - Q; 3 - dac tinh chung Hy, 5, - Q; 4- Q- H.

Cot nuée dia hinh ciia 6ng 1 1a Hgy, ciia duong 6ng 2 1a Hgo . Duong dac tinh tong (dusng 3 ) duge vé
theo nguyén tic lam viéc song song. Diém cong tac chung la A véi luu lugng Qa, luu lugng trén éng 1 1a
Qa1 trén 6ng 2 13 Qaz; Qa = Qa1 + Qa2 -

Trén hinh ( 6 - 15 ) 14 s6 dd mang dudng dng cap nudc cho cac diém lay nude C va D. Cao do diém B
noi phan nhanh bang cao do diém A. Cao do diém B cao hon diém C va hai diém nay cao hon diém B. Trén

4This content is available online at <http://voer.edu.vn/content/m13553/1.1/>.
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so do b) : Dudng dac tinh 6ng AB la dudng 5, duong dic tinh éng BD 1a duong 1, duong dic tinh éng BC
la duong 2, cong hoanh do tuong tng cta hai dudng 1 va 2 la duong 4. Cong tung do tuong tng cua hai
duong 4 va 5 ta duge dudng dic tinh ctia mang ( duong 3 ) . Duong 6 1a diic tinh may bom. Ta xac dinh
dugc diém cong tac ctia may bom 1a A, tuong tng luu luong Qa, cot nudc Hy .
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Figure 6.19

Cot nuée ¢ diém B nhé hon & diém A mot doan bing AB, luu lugng tuong tng trong 6ng BD, BC la
Qp va Q¢ vd Qa = Qp + Qc . Vi ¢ot nuée do bom sinh ra dé cip nuée dén C va D da tiéu hao vao viec
nang cot nuéc He va Hp va khiic phuc t6n that cot nude trong cac dudng éng dén cac diém nay do vay ap
litc sau céc diém nay bing khong, nghia 1a nudc sé tran ra ngoai khong khi. Nhu vay, luu luong é C va D
phu thudc vao cao do cac diém lay nudc va stic khang thiy lie ctia duong 6ng, bao gom ca sitc khang ctia
c4c clia van trén 6ng. BSi vay tién hanh diéu chinh ctta van ciing thay déi stc khang thity luc. Dé tranh lam
phiic tap viec vé duong dic tinh tong clia cic dudng éng cp nudc vao cac diém lay nudc, thuong coi ring
luu lugng & cic nit clia mang dng 13 ¢6 dinh, khong phy thude vao ap lyc. Khi dé luu lugng ciia may bom
bing tdng luu lugng & cac nat. Va didu nay chi dang trong diéu kien ap lic 6 cac niat bing hodic 16n hon ap
lirc can thiét dé lay duge nude binh thuong & cac diém lay nudce, cot nude thita sé duge tieu hao trong cac
thiét bi diéu chinh 6ng.

Trong thyc té viec ghép méay bom va dudng éng rat da dang va phai van dung nhitng cach da biét & trén
trong nhing diéu kien cu thé dé gidi quyét nhitng yéu cau gap phai trong nhiéu linh vice san xuat va doi
sdng yéu cau.
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Chuong 7

Cac loai may bom khac

7.1 Bom pittong va pittong tru'

7.1.1 BOM PITTONG VA PITTONG TRU.

Can ctt vao cau tao va hoat dong ciia bom pittong ching ta cé thé chia chiing thanh céc loai: bom pittong
tac dung don va bom pittong tac dung kép, bom sai dong, bom pittong quay ... Trong dé néu can cit vao cau
tao clia pittong lai c6 thé phan hai loai la pittong thuong ( Hinh 7 - 1,a va 7 - 2, a ) va pittong tru ( Hinh
7-1,b ). Bom pittong bom duge lwu lugng nhé ( tit 0,01 ...250 m?/h ) nhung cot nude cao (tir 0,25 ...250 at).

7.1.1.1 Bom pittong tac dung don.

Nguyén tic cau tao va hoat dong clia loai bom nay thé hién ¢ Hinh ( 7 - 1,a ): Pittong 2 tinh tién qua lai
trong xi lanh 1 nh& co cdu dong gom truc O, bién 5 vA thanh truyén 4, con trugt. Dung tich xi lanh nim
gitta hai diém chét ciia pittong bing dung tich chat 1éng trong mdi lan hoat dong ctia pittong & diéu kien ly
thuyét ( khong c6 ton that dung tich ) Khi pittong chuyén dong sang phai thi van 8 déng, van 7 md, chat
16ng tit bé hit 11 hiat lén long xi lanh. Khi pittong dén diém chét bén phai thi hoan thanh quan trinh hit.
Sau do6 pittong chuyén dong nguge lai thi van 7 déng, van 8 md, chat 1éng duge day len bé 10. Pittong dén
diém chét trai thi qua trinh day hoan thanh. Nhu vay ctt mdi vong quay ciia truc O thi bom thyc hién duge
mot chu trinh hit va ddy. Khi truc O quay mot géc ¢

I This content is available online at <http://voer.edu.vn/content/m13578/1.1/>.
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b2

Figure 7.1: So d6 m&y bom pittong tac dung don.

a) Bom pittong thuong: 1- xi lanh; 2- pittong; 3- can pittong.

b) Bom pittong tru: 1- budng cong tac; 2- pittong tru.

thi pittong dich duge mot quang S =1 (1-cos ¢ ) £1( 1 - cos §); trong d6 r - ban kinh quay, 1 - do
dai thanh truyén; dau cong khi pittong tinh tién tir trai sang phai, dau trit khi

ngudc lai. T hai tam gidc BAK va OKA ta ¢6 Isin § = rsin ¢ va dat r/1 = X ta ¢6 :

S=r{l-cosgp i}_:sinl-;:l} (*)

Figure 7.2

Truong hgp thanh truyén c6 nim ngang thi 8 = 0; khi d6 ( * ) trd thanh:

S=r(l-cos@) (**)

Figure 7.3

Co céu culit 13 dap ting didu kien ( ** ) ( Co ciu 13 chi diing cho may nhé ). T ( ** ) tinh dude van
tdc clia pittong:



(7-1)

Figure 7.4
Gia t6c clia pittong a la:
a= d_?.d_f-r-azcﬂw
dg= dt=
Figure 7.5
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Khoang cach hai diém chét 14 S (m) goi 14 khodng chay clia pittong, dudng kinh trong clia xi lanh 14 D

(m), 6 vong quay ctia truc chinh 1a n (v/ph). Vay luu lugng 1y thuyét ctia bom pittong tac dung don la:

Q= F';"; (ms)

Figure 7.6

Pittong thusnwg c6 dang tam tron cé kich thudc duong kinh ngoai 16n hon chiéu dai nhiéu lan, con
pittong tru c6 duong kinh ngoai nhé hon chiéu dai ciia né.
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7.1.1.2 Bom pittong tac dung kép.
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Figure 7.7: So d6 may bom pittong tac dong kép

a) So do cau tao va nguyén 1y hoat dong ctia pittong tédc dong kép.

b) D6 thi luu lugng 1y thuyét clia pittong tdc dong don va tac dong kép

Bom pittong téac dung kép c6 dang ( Hinh 7 - 2,a ). Khi pittong chuyén tit trai sang phai thi phia trai
thuc hién qua trinh hat, phia phai thuc hién quéa trinh day va ngude lai. Nhu vay véi mdi vong quay clia
truc chinh thi bom thuc hién dugc hai 1an hat va hai 1an ddy. Luu lugng 1§ thuyét ctia bom nay theo cong
thiic:

[ZF - f1.8n
- &0

Q)

L (m¥/s)

Figure 7.8

Trong dé F, f - dién tich tiét dién ngang trong clia xi lanh, dién tich tiét dién ngang clia can pittong (
m? ); S- quang dudng ciia pittong ( m ) ; n - vong quay truc chinh ( v/ph ).

Nhugc diém ciia loai bom nay 1a chidu dai 16n, luc ép clia pittong lén hai phia khac nhau, hop chen kin
phiic tap va hay héng, nhiéu van. Tuy nhién wu diém chinh ctia né c6 niang suat cao hon loai tac dung don,
dong chat 1éng it bién dong hon (xem Hinh 7 -2,b). Néu bé qua tiét dién ngang ctia can pittong ( ) thi tu
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cong thitc (7 -4 ) c6 thé coi luu lugng ctia bom téc dong kép gap doi bom tac dung don ( cong thitc 7 - 3 ).
Trong thuc té bao giv ciing c¢6 tén that dung tich do van khong déng kip thai hodc khong kin, do hop dem
khong t6t ... do vay luu lugng thyc té sé nhé hon tri s6 Iy thuyét tinh & trén.

7.1.1.3 Bom pittong tru sai dong.

Figure 7.9: So dd ciu tao v nguyén ly hoat dong bom tru sai dong.

Vé cau tao bom pittong tru sai dong gan gidéng bom pittong tac dung kép nhung luu lugng ma né hit, day
trong mdi chu ky lai gibng bom téc dung don ( Hinh 7 - 3 ). Khi pittong chuyén dong sang phai, chit long
tit khoang B chdy vao éng day véi thé tich V;

Vi=Eip2-42).8
1 4:, !

Figure 7.10

khoang A hit chét 16ng véi thé tich
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Figure 7.11

Trong d6: D, d 1a dudng kinh pittong va duong kinh can ( m ); S - quéng chay ctia pittong (m) . Khi
pittong chuyén tit phai vé trai, chat 16ng chdy vao khoang B véi thé tich V; va day vao dng day thé tich (
Vy - Vi ). Vay mbi chu ky bom hit va day duge chat 16ng lay thuyét:

ﬂ-iz.a.l: m'z
|- —— S (mie)

Figure 7.12
Dé6i voi loai bom nay, néu tiét dién ngang clia can pittong f bang 0,5 tiét dién ngang clia pittong F thi

lugng chat 16ng chiy vao éng day khi pittong chuyén dong sang phai hay sang trai déu bang nhau, dong co
chiu tai déu. Bom pitténg tru sai dong duge dung véi luu lugng nhé va vita, cot 4p khong 16n.
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7.1.1.4 Bom pittong can

Figure 7.13: So d6 may bom pitténg can.

a) Bom két cAu thuong; b) Bom sai dong.

1- 6ng hit; 2- xi lanh; 3- pittong; 4 - dia ; 5- can ; 6 - éng day; 7 - tru.

Dé nang nudc tit giéng ngudi ta diing may bom pittong can két cau thong thuong hoic loai sai dong.
Loai may bom pittong can két cau thong thuong ( Hinh 7 - 4,a ) hoat dong nhu sau: Khi nang pittong lén,
van day Ky déng lai, con van hit Kg mé dua nude vao xi lanh, dong thoi dua nude vao éng day 6. Khi ha
pittong xubng, van Kp déng, con van Ky md dua nudc vao khong gian trén pittong, trong thoi gian nay 16i
nude vao 6 bi dong. May bom lam viéc gidng nhut may bom pittong tac dung don. May bom pittong can sai
dong ( Hinh 7 - 4,b ) phan trén c6 tru 7 dudng kinh 16n hon dudng kinh ciia can

Khi nhéc pittong, lugng nuée chdy vao dng day 6 bing ( F - f).S, ( ¢ day f 1a dien tich ciia tiét dien try



112 CHUONG 7. CAC LOAI MAY BOM KHAC

), con thé tich nude hit qua van Kg 1a FS. Khi ha tru 7 xubéng, nuéc sé duge day vao 6ng day 6 mot lugng
bing fS. Nhu vay, sau hai lan dich chuyén thé tich nuéc ma bom cip duge cho 6ng 1a V = FS.

7.1.1.5 Bom pittong quay.

Bom pittong quay 1a loai c6 cot ap rat cao va c6 hai loai bom pittong quay hudng kinh va pitténg quay
huéng truc, dimng trong cong nghiép, nguyeén tic hoat dong ciia né dé don gian ta lay loai bom pittong quay
huéng kinh dé mo ta ( Hinh 7 - 5, ).

C
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Figure 7.14: Nguyén 1y ciu tao va hoat dong clia bom pittong quay.

Phan ¢6 dinh ctia bom nay gém vanh try 1 vA vAach ngin 4. Phan quay gém 1o to 5 ¢6 tam quay lech
tam e v6i truc ctia vanh trul, cic pittong 2 dich chuyén trong cac ranh ( cac xi lanh ) ctia 5, éng 16t 3 ép
vao 5 vi c6 thé thay thé khi bi mon. Khi 16 to 5 quay theo chiéu kim ddng ho thi cac pittong 2 ciing quay
theo, dong thoi tinh tién qua lai trong xi lanh tao ra qua trinh hat v ddy chat 16ng. Vach ngin 4 ding yen.
Khong gian trong éng 16t 3 chia lam hai phan: phan trén véach 4 la ctia hit, phan dudi 1 cita day ctia bom.
Khi pittong dén phan trai ctia duong C-C la vita hoan thanh qué trinh ddy va bat dau qua trinh hit, con
khi dén vi tri bén phai thi ngudc lai. Quang chay ciia mdi pittong 1a S = 2e. Bom nay c6 uu diém la tao cot
ap Tat cao, c¢6 thé dat dén 350 at khi vong quay 1én n = 6500 v/ph ( dimng trong cac dong cd may bay ) va
lutu lwgng dong déu; nhuge diém chinh ctia né 1a cau tao phitc tap va lwu lugng nhd ( tit 0,2 ... 25 m®/h ).

7.2 May bom r6 to va bom xoay”

7.2.1 MAY BOM RO TO VA BOM XOAY
7.2.1.1 Bom ro to.

Khac v6i bom pittong, bom ro to hit va day chat 16ng nho chuyén dong quay bo phan cong tac ciia no. C6
nhidu loai may bom 16 to,  day ta chi nghién ctu bom banh rang, bom truc vit, bom vong nudc v bom

2This content is available online at <http://voer.edu.vn/content/m13593/1.1/>.
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XOA4y.

7.2.1.1.1 Bom banh rang

Bom banh rang c6 luu lugng tit 0,2 ... 140 m3/h va ap lue tit 4 ... 25 at. Co cau quay clia n6 c6 s6 banh rang
béang 1, 2 hosic 16n hon hai. Hinh 7 - 6 13 loai ¢6 hai banh rang, trong d6 banh 1 14 banh dan dong dugc ndi
v6i truc dong co, truyén chuyén dong quay cho banh bi dan 4. Céc ranh clia banh xe 1 va 4 dua chat 16ng tit
ving hit 5 vé ving day 3. Uu diém ciia bom banh rang 1 cau tao don gidn, nhuge diém la gay rung dong
va tiéng on. N6 dung bom chat 1éng sach, nhiét do khong qua 250°C, hay ding nhéat 1a dé bom dau. Luu
luong that ciia bom nay c6 thé tinh theo cong thic sau day cta T.M. Bac:

Q=2mnOmbn/'é0 ; (1/z)

Figure 7.15

Trong d6 ng - hiéu suat dung tich, l1ay t 0,8 ... 0,9.
D - duong kinh chia ctia hai banh rang ( dm ).

m - mo6 dul ctia rang ( dm ).

b - chiéu rong banh rang ( dm )

n - vong quay ( v/ph ).

Figure 7.16: So dd ciu tao va hoat dong ciia bom banh ring.

7.2.1.1.2 Bom truc vit.

Bom truc vit c¢6 luu lugng tir 0,3 ... 800m? /h, ap lyc tit 0,5 ... 25 at. Bom nay lam vige ém, 6n dinh, tudi tho
cao. Vi vay n6 dugc dung rong rai trong cac may ép thuy luc. Nhuge didm ctia n6 1a kho ché tao vi doi hoi
do chinh xac cao, kho sita chita phuc hoi.
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Figure 7.17: Nguyén 1y cau tao va hoat dong ciia bom truc vit.

a):1- v&; 2- gia dd; 3- cita hit; 4- xi lanh; 5- truc vit; 6- truc cacding; 7,8- khép ndi; 9- hop dem kin; 10-
dem kin; 11- hop cheén; 12- éng 16t; 13- than 6 d5; 14,16- & bi; 14- truc chinh. b) bom hai truc vit: 1- banh
dan dong; 2- banh bi dan; 3- than bom.

Bom mét truc vit bom nay c¢é wu diém 1a bom duge ci dung dich diac nhu bun, mat, dudng, hoa qui
nghién ... Chinh vi vay né duge diing rong rai trong cong nghiep hoéa, thie pham ...Ngoai ra ta con c¢6 bom
2 truc vit hoac 3 truc vit.

Luu lugng that ctia bom duge tinh theo cong thic sau:

- 3 ®,_ o 5 . ;
= Zipd-ddhtnyg ; s
Q= =X i (1)

Figure 7.18

Trong d6: D, d- dudng kinh dinh v& chan clia truc vit nim gita, dm ;

t - bude vit, dm;

n- s6 vong quay, v/ph;

n = 0,6 ... 0,95 - hiéu suat chung ctia bom.

Tit cong thite ( 7- 7 ) ta thay muén thay doi Q ctia bom vit chi ¢6 cach thay déin .
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7.2.1.1.3 Bom vong nudc.
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Figure 7.19: So dd ciu tao va nguyén 1y lam viéc bom vong nude.

Bom vong nuée thuoc loai bom thé tich. N6 thuong diing dé tich nudc trude khi khéi dong may bom li tam
c6 hg duong, hodc dé hit khi duy tri mot do chan khong nao dé trong thiét bi. Do chan khong né tao duge
ti-0,8 ... - 0,9 4. BXCT clia may bom nay dit lech tam véi tam vé tru. Nguyén tic hoat dong ctia né nhu
sau: Dau tién dd nude vao trong tru ( khodng chitng mot nita ). Khi banh xe quay, nude sé ban ra chu vi
vo try tao thanh moét vong nude 7. Vong nude nay phan trén tiép xic véi dinh éng 16t C cia BXCT, phan
dudi clia dng 16t tao thanh cic ngin khong khi 1, 2, 3, 4, 5, 6. Cac ngin 1, 2, 3 14 ngin hit; cac ngan 4, 5, 6
la ngan ddy. Khi BXCT quay theo chiéu kim dong ho thi thé tich cac ngin ting dan, trong né chan khong
dugc tao thanh, hat khong khi tit éng hit qua khe ctta lusi liém A vao khoang. Dong thoi thé tich cac ngan
4,5, 6 giam dan, khong khi tit chiing bi day qua cita ra dang ludi liém B vao éng day. Khi BXCT quay, mot
phan nudc bi day vao éng day , do vay dé duy trl vong nudc can can lién tuc bd sung di nude cho bom,
dong thdi ciing can tan nhiét cho bom khi né hoat dong.

Luu lugng khong khi ho#c ga duge bom khi nhing canh BXCT sau vao vong nuéec mot do sau a va dinh
trén ctia 6ng 16t tiép xic v6i vong nude sé la:

Q={Zip1- 22)* - DEI-Z(n-a)s}bongm: (m3/s)(7-8)

Figure 7.20

Trong d6: Dy, Do- dudng kinh BXCT va dudng kinh éng 16t C, m;

Z- s6 canh BXCT; b- bé rong canh , m;

s,11- bé day va chiéu dai canh , m;

n - vong quay, v/ph;

nqg- hiéu sudt dung tich , bang 0,7 ... 0,8. Hiéu suit chung clia may bom chan khoéng vong nudc rat thap
(0.2..03).
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7.2.1.1.4 Bom canh truot.

Bom 16 to canh trugt thuong cé luu lugng tir 0,25 ... 20 m3/h, ap suat tit 1,5 ... 10 at. Nguyén Iy cau tao va
hoat dong ctia bom nay thé hién ¢ Hinh 7 - 9.

Figure 7.21: Nguyén Iy ciu tao vh hoat dong bom 16 to canh trugt

Hoat dong ctia bom 1o to canh trugt nhu sau ( Hinh 7 - 9,a ): Khi 16 to quay véi vong quay dii 16n dé
cac canh 1 duéi tac dung cta lyc i tam ti sat canh ngoai vao mat tru cta stator 4 c6 léch tam véi roto 3 1a
e. Cac canh 1 vita quay theo roto 3 vita dich chuyén qua lai trong ranh 2 ctia roto 3. Khi canh 1 bat dau roi
vi trf I thi qua trinh hit bat dau. Canh 1 dén vi tri II r6i III thi qua trinh hit ctia mdi khoang a nim gitta
hai canh da hoan thanh. Khi canh rai vi tri ITI thi qué trinh day bat dau két thic khi canh dén vi tri IV.

Luu lugng thuc té ctia bom sé la:

- (= B_ Te
Q= Zebn{Zz.R-Zs) ”q; (1/z)

a0

Figure 7.22

Trong dé: R- ban kinh vé, dm;

b, e- bé rong va bé day canh, dm;

e- do léech tam, dm;

Z- s6 canh; 14~ hieu suat dung tich bang 70 ... 95%.
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7.2.1.2 May bom xoay.

May bom xoay bom duge lwu lugng tit 1 ... 50 m3/h , cot nude tit 25 ... 100 m. Hinh 7 - 10 dudi day trinh
bay cau tao va nguyén 1y hoat dong clia may bom xody:

Figure 7.23: Ciu tao va nguyén 1y hoat dong clia bom xody.

CAu tao ctia bom xo&n c¢6 phan gidng bom li tam, tuy nhién nguyén If 1am viec lai khéc, ching diing ma
sat dé hit, nén va day chat 1éng. Banh xe cong tac ciia bom xody cé cac canh phing hudéng kinh 2 tao nén
nhitng ranh gudng 5. Bao quanh chu vi BXCT la ranh dan vong 3 bi chia cét cita vao vi ra béi vach ngan.
Khi BXCT 1 quay cac phan tit chat 1éng bi cuén vao ranh gudng 5, nhan thém nang luong, réi lai bi lye li
tam day ving tré lai vong dan 3, tiép dén lai bi cuén vao ranh guong dong dé nhan thém nang lugng méi ...
Qua trinh cit Lip di lip lai trén toan doan dudng di ciia chat 16ng tao nén dong chuyén dong xody. Bdi vay
so v6i bom li tdm ¢6 cung duong kinh BXCT va ciing vong quay cot nuéc do bom xoay tao ra tang 1én 2
dén 4 lan. Cot nudc clia bom xody dude tinh theo cong thitc sau:

H =‘-I-fu:.']g; (m)

Figure 7.24

Trong d6: ¢ 1a hé sd cot nudce, bing 3,3 ... 4,5;

u = 7Dn/60 1a van toc theo, m/s;

D duong kinh banh xe cong tac, m;

n 1a vong quay BXCT, v/ph.

Do bi tén hao do ma séat 16n nén hiéu suit ciia loai may bom nay thap [U+F068] = 25 ... 48%.
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7.3 May bom tia’

7.3.1 MAY BOM TIA

Méy bom tia thudc loai bom ma sat. Nguyén 1y 1am viéc ctia né 13 diing mot ngudn tia chit 1éng bén ngoai,
goi 1a chat 16ng cong téc, truyén dong nang clia né dé kéo chit 16ng can bom. Hinh 7 - 11 trinh bay nguyén
tac cau tao va lam viéc clia bom tia. Nguon chét 1éng cong tac dude lay & trén cao, dan theo éng 2 qua voi
phun 5 dua vao buéng hén hgp 7, cung cap nang lugng dé hit nuée can bom tit bé hiit 4 qua éng hit 1, day
nude lén bé thao 3. Trong vdi 5, tdc do chét 1éng cong tac va dong ning ting, con thé nang va ap nang bi
giam. Khi téc do dat t6i tri s6 xac dinh thi 4p suét trong budng hit 6 gidm nhé hon ap suit khong khi va
xuét hién chan khong. Duéi tac dung ctia chan khong nuée sé duge hit lén tit bé 4 theo 6ng 1 vao budng
hit 6 rdi budng hén hop 7. O trong budng hén hop, dong chit 1éng cong tac va dong chat 16ng can bom
tron vao nhau, khi d6 chat léng cong tac truyén mot phan niing lugng ctia minh cho chét 16ng can bom .
Sau dé dong chat 16ng hén hgp chuyén vao doan khuéch tan 8, tai day van téc dong chiy gidm dan va cot
nuée tinh ting, dong chét léng duge dua lén bé 3.

Figure 7.25: So do6 thiét bi bom tia.

Néu boé qua tén that cot nude thi cong suat tiu phi clia bom tia dé bom nuée tit bé 4 len bé 3 la:

3This content is available online at <http://voer.edu.vn/content/m13595/1.1/>.
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N= ¥ p2pH1

Figure 7.26

cong suat hitu ich la:

Ny =10sH

Figure 7.27

Trong d6 : Qp - luu lugng clia chit 1éng cong téc, m?3/s;

Q - luu lugng ctia bom tia, m3/s;

H; - ¢6t nu6e cong tac, m;

H - chiéu cao nang, m;

vp - trong lugng riéng clia chéat 16ng cong tac, kN/m?.

Hiéu suit clia may bom tia khi chit 1éng cong tac va chat 1ong can cung la nudc :

7= Q.H/ (QpHI)

Ty s6 gitta luu lugng clia chat long can bom va chat 1ong cong tac, goi 1ahe s6 pha tron a = Q / Q,,
con ty s6 gitta chiéu cao nang chat 16ng va cdt nude cong tac goi 1a hé s6 cot nuée S = H / Hy. Vay higu
suat ciia may bom tia n= of. Thudng hi¢u suit may bom tiéu rat thap, ti 15 ... 25%.

Luu lugng chét 16ng cong tac qua voi phun 5 1a:

Qp=0Q=H/ [y (F-H)]

Figure 7.28

Bom tia dugc st dung rong rai dé bom nudc tit cac hé dao, dang va van chuyén bun

quang, thido nude trong thi cong, thao nuée mua, tach khi trong 6ng hiit bom li tam trude khi khéi dong
bom li tam. Uu diém chinh ctia méy bom tia 13 két cAu don gian, kich thudc nhd, an toan. Nhugc diém ciia
n6 1a hicéu suat rat thip va cot nude cong tic ¢ ap luc cao.

7.4 May bom dang bang khi nén va May bom va (Bom TaRan)*

7.4.1 MAY BOM DANG BANG KHI NEN.

May bom dang bang khi nén, con goi 1 bom suc khi, c6 thé dang nudc tit cic 16 khoan. Loai bom nay dudc
stt dung rong rai hon ca la bom nudéc chita biin cat tit cac 16 khoan trude khi dat dit may bom nhing li tam,

4This content is available online at <http://voer.edu.vn/content/m13597/1.1/>.
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hoiac dang nuéc tir 16 khoan néu cé yeu cau tach ga khéi nude. Nguyen tic hoat dong clia bom nay & ding
quy tic binh théng nhau. Hinh 7 - 12, m6 ta vé ciu tao ctia may bom suc khi. Khi nén duge din theo 6ng
theo dng 4 vao miéng phun 2 vao 6ng dang 3. Trong éng 3 nuée va khi nén tao nén hén

i

Figure 7.29: Bom suc khi. Bom nudc va.

hop khi va nuée ( nhit tuong ). H6 khoan day nudc va 6ng dang day hén hgp khi va nude tao thanh
nhitng binh thong nhau. Vi tj trong cia hén hgp nhé hon ty trong nude, do vay nude day hén hgp len mit
nude, d6 ciing chinh 13 nguyén tic lam viéc clia loai may bom nay. Nhii tuong khi nuéce theo dusng éng sé
dugc dang lén do cao Hdh, néu :

3.0 = ¥ gyl Hgn + b}

Figure 7.30

Trong d6: 7, yunla trong lugng rieng clia nude va cia hén hop, N/m?;

h 1& do ngap sdu clia miéng phun dudi myc nuée dong, m.

Nhu vay c6 nghia la chidu caodang nuéc phu thudc vio quan hé ty trong nudce, ty trong hdn hgp khi
nuée va do sdu dat miéng phun.
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Khi dat dén mit 6ng 3, hdn hop sé vao bé 6, tir day khi va nude sé duge tach ra: phan nude sé theo éng
5 dén noi dung, con khi sé thai ra ngoai theo 6ng 7.

Tw (7-15) rat ra duge v (H — Han) = yanH; 6 day H 1a do sau nhing clia miéng phun, mét. Cing tit
day bién doi tiép, ta c6 két qua:

H= Hap.7 /07 = 7 ) = KHgh. 0

Figure 7.31

O day K la hé s6 nhing mieng phun, né néi len ring H 16n hon Hdh bao nhieu lan. Bang sau day cho ta
quan hé gitta K va hiéu suit cia bom nhing 7 theo Hgy,.

Chiso Chiéu cao dang cia hon hgp Han, m
<15 15 ... 30 30 ...60 60 ... 90 90 ...120
K 3.0...2.5 25..22 22..2,0 2.0..1.75 1.75..1.65
s 0.59 ...0,57 0,57 ...0,54 0,54 .05 0.5..041 041..040
Figure 7.32

Dau cubi clia 6ng dang can thip hon miéng phun tir 3 ... 6 mét.
Tieu hao can thiét ciia khong khi goi 4 sut tiéu hao q( tinh bing m?), dé dang 1 m® nuée vé6i hieu suat
va, ap suat khi troi da cho:

Hdh

E 230, 0l(H - Hap + 10)/10]

Figure 7.33

Cong thitc ( 7 - 17 ) nhan dugc trén cd sé phan tich cong tiéu hao trén méy nén dé nén khi theo chu
trinh ddng nhiét.
Hiéu suit clia bom dang bang khi nén tinh theo coéng thitc:
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Figure 7.34

0 day Q 1a luu lugng nu6e can bom lén do cao Hdh, m3/s. A 1a nang lugng khi nén & tit cita ra miéng
phun vao éng nang, kW. Vay lugng khi can thiét dé dang Iuu lugng Q trong diéu kién nhiét do khong khi 15
... 200C 1 :

W = q.Q/60, m*/ph

Figure 7.35

Khi nhigt do khac 15 ... 20°C thi phai nhan thém hé s6 hiéu chinh k ( ¢ ving trung A Lien Xo cii k =
1,2).

Ap suét khong khi can can thiét dé nang duge nuée 1a: p = 0,01 ( H - Hq, + ht ), trong d6 ht 1a tén
that cot 4p trong dng dan khi & doan tit may nén khi dén miéng phun, thuong ht < 5 m .

May bom dang bang khi nén c6 wu diém la don gian, an toan, c6 kha nang dang nudc tit cac hd ding
sau. Nhung nhuge diém ciia n6 1a hidu suat rat thap (20 ... 25 % ) va chi dang duge nude ¢ hé sau, didu
nay gay nén yéu cau dit sau dng dudi myc nuéc dong.

7.4.2 BOM NUGC VA ( BOM TA RAN ).

Bom nuéc va, d6 1a loai bom 1¢i dung hién tugng nuéc va trong dusng dng ap lyc dé bom nuée. Hinh 7 - 13
thé hien so do ciu tao v nguyen ly hoat dong clia loai may bom nay. Dé bom nudc tit ngudn 7 lén bé 6 ta
dat thiét bi bom thap hon ngudn 7 mot do cao

khong duéi 1 mét va phai thao qua bom nuée va mot luu lugng 16n hon luu lugng can bom mot vai lan.
Truée khi may bom nuéc va lam viéc, van trén dudng 6ng cap nuéc 1 déng. Van thao 2 do stic niang ban
than ha xudng va c6 thé xa nudc tir dng cap ra ngoai, van 3 dong. Khi ma van trén éng 1, dudi tac dung cia
cot nuéec H; nude tit ngudn 7 theo 6ng cap 1 bat dau chay ra ngoai trdi qua van 2 véi van tdc tang. Dudi tac
dung cua ap lyc thiy dong bén dudi, van 2 dugc nang lén lam nging dong nudc dang chay ra ngoai. Van
tdc dong nuée trong éng 1 dot nhién gidm dan dén xuit hién hién tuong nudc va thiy luc, kéo theo ting
ap dot ngot. Khi ap luce trong 6ng cung cap nuée vugt qua ap lye trong budng khi 4, nip van 3 mé va nudc
tran vho. Sau d6 duéi tac dung ciia ap luc du, nudc tit budng khong khi 4 theo éng day 5 day len bé 6 véi
cot nuée Hy. Ap lyc trong éng cung cAp 1 bat dau gidm, van day 3 bit dau dong lai, nude tit ngudn theo
duong éng 1 lai qua van va dap 2 thoat ra ngoai, va qué trinh lai 1ap lai tit dau ... Bom nuéc va hoat dong
tu dong. Dé an toan lam viéc cia n6 chiéu dai éng cung cAp nude 1 can khoang tit 5 ... 8 lan chiéu cao cot
nudc Hy.

Hiéu suit clia may bom nuéc va thiy luc:
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Figure 7.36
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Trong dé: q 1a luu luong ctia bom. m3 /s, con Q 1a luw lugng cong tac, m3/s.
Higu suét ctia may bom nudc va, luu lugng g, luu lugng nuée cong tadc Q va ty s6 Ha/Hy ¢6 lien quan

v6i nhau theo bang sau:

+

H.H, T q/Q H,H, T q/Q
2 084 0,29 12 043 0,034
0,72 0,152 16 0,32 0.,0196
b 0.63 0,118 20 023 00112
10 0,49 0.046
Figure 7.37

Bom nudce va ¢6 luu lugng tir 5 ... 18 1/s va cot nude dén 150 mét.

Trén day da trinh bay thém nhitng loai may bom thong dung trong thyc té ctia nhidu linh viic sdn xuat
va doi séng, con nhidu loai bom khac chua dé cap dén, ngudi doc c6 thé tim hiéu thém trong cac tai lieu
chuyén nganh khi gap phai tng dung cta ching.
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Chuong 8

Hé théng cong trinh tram bom

8.1 Khai niém chung vé hé théng céng trinh tram bom'

8.1.1 KHAI NIEM CHUNG VE HE THONG CONG TRINH TRAM BOM

He théng cong trinh tram bom 13 t6 hgp céc cong trinh thiy cong va céc trang thiét bi co dién ... nham dam
béo lay nudc tit nguon nude, van chuyén va bom nude dén noi st dung hodc can tiéu nudc thita ra noi khéc.
8.1.1.1 Cac thanh phan céng trinh ctia hé théng tram bom.

Trén hinh (1 -3 ) & cudi chuong I da trinh bay khéi niém vé hé théng mot tram bom. Sau day ching ta
hay xét thanh phan day di ciia mot hé thong tram bom, nhu Hinh 8 -1 duéi day dé hiéu vi trf va cong dung
ctia mdi thanh phan tao nén hé théng tram bom:

———r
——

_— —

Figure 8.1: So dd bd tri hé théng cic cong trinh tram bom.

- Cong trinh cita 14y nudce 1, lay nude tit nguodn ( 1y tit song, ho, kenh dan ... ) ;

I This content is available online at <http://voer.edu.vn/content/m13600/1.1/>.
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- Cong trinh din nudc 2, ¢6 nhiem vu dua nude tit cita lay nude vé bé tap trung nude trude nha may
bom. Cong trinh dan nude c6 thé 1a kenh dan, duong 6ng din hoic xi phong. Trén cong trinh din c6 thé c6
bé ling cat 3, néu c6 luan chitng thoa dang ;

- Bé tap trung nuéc 4 ndm trudc nha may bom, né ¢6 nhiem vu ndi tiép dudng dan véi cong trinh nhan
nuée (bé hiit ) ciia nha may sao cho thuan dong;

- Cong trinh nhan nuée 9 ( bé hit ) ldy nudce tit bé tap trung va cung cap nude cho 6ng hit hodc éng tu
chdy vao may bom ;

- Nha may bom 5, day 1a noi dit cac t6 may bom va céc thiét bi phu co dién ;

- Dudng 6ng ap luc ( éng day ) 6, dua nude tit may bom lén cong trinh théo 7;

- Cong trinh thao 7 ( bé thdo ) nhan nude tit dng day, lam 6n dinh muyc nude, phan phdi nuée cho kénh
dan 8 ho#ic cong trinh nhan nudc .

Thanh phan cic cong trinh clia tram, vi tri va hinh thitc két cdu clia chiing phu thudc vao nhidu yéu td
nhu : muyc dich st dung cia tram bom, lwu lugng, cot nude, didu kién ty nhién ( dia hinh noi dit, giao dong
mutc nuée thugng ha lwu, lugng dong chay ran, diéu kién dia chat cong trinh, tinh hinh vat liéu dia phuong
), viec cung cap ky thuat thi - cong xay 18p ..v.v.. ma quyét dinh. Vi du, khi dong nudc it bun cat hodc do
16n hat khong nguy hiém cho may bom thi khong can xay bé ling cét, khi cot nudc can bom rat thap, muc
nude bé thao rat it giao dong thi c6 thé khong can xay éng day ma xay bé théo lién vao sat nha may ..v.v..

8.1.1.2 Phan loai tram bom

Viéc phan loai tram bom c¢6 rat nhidu cach dya vao cac cin cit sau:

8.1.1.2.1 Phan theo muc dich st dung ctia tram bom:

- Tram bom tudi, muc dich lam viéc ctia né 1a cung cip nudc tusi cho nong nghiép ;
- Tram bom tiéu, muc dich ctia n6 la dua nuéc thira vao vung nhan nudce tiéu ;
- Tram bom thao nuéc,nhim chuyén nuée mua,nude sinh hoat va nuée cong nghiép;
- Tram bom cap nuéc nong thon, nhim cip nude cho cac hd diing nude néng thon;

8.1.1.2.2 Phan loai theo s6 d6 bd tri hé théng cac cong trinh ctia tram:

- Bb tri két hop hay riéng biét giita nha may va cong trinh 1y nudc ;
- B6 trf két hgp hay riéng biet gitta nha may véi cong trinh thio nuéce ;
- B4 tri toan khéi.

8.1.1.2.3 Phan loai theo so dd b tri két hop hay riéng 1é véi cong trinh lay nuéc :

- Ngudn cip nudc la song, ta co:
+ B6 trf két hgp bén bo song
+ B6 tri rieng biét bén bo song
+ B6 tri két hop & long song
+ B6 tri rieng biét, cita 1ay nuée & long song
- Ngudn cip nudc 1 hd chita, ta co:
+ B& tri két hop & thugng luu hd chita
+ B6 tri rieng biet & ha luu hd chia
+ B6 tri két hop & gitta than dap
- Nguon cap nuée 1a kénh chinh, ta c6:
+ B6 tri két hop
+ B& tri rieng biet
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8.1.1.2.4 Phan loai theo quy mo luu lugng va cot nudc :

- Tram bom nhé ( Iuu lugng tram : Q < 1 m3/s ); tram trung binh (1 < Q < 10 m3/s ); tram 1én ( 10 m3/s
< Q <100 m3/s ) va tram cue 16n ( Q > 100 m3/s ).

- Tram bom cot nude thap ( H < 20 m ); tram cot nude trung binh ( 20 < H < 60 m ); tram cot nude
cao (H> 60 m ).

Ngoai céc cach phan loai da néu ra & trén con nhiéu cach phan loai khéic, vi du can ct theo sy bd tri
giita nha may va bé thao phan ra b tri tach biét hosic két hgp ..v.v..

8.1.1.3 Mot s6 15i khuyén vé viéc bd tri céng trinh tram bom.

Khi nghién cttu thiét ké hé théng tram bom cho nhu cau cai tao dat va cip nudc nong thon, dicu trude tien
can gidi quyét hai nhiem vy: Xé4c dinh tuyén cong trinh v xac dinh t6i vu s6 lugng tram bom va vi tri dit
cac tram. Dé giai quyét nhitng nhiem vu nay c6 thé dua vao nhitng kinh nghiém sau day:

- Tuy thudc vao diéu kién dia hinh, chiéu dai cong trinh din nuée va dia diém ctia cac kénh dan nude
tusi va cdp nudc nong thon cla viing, c6 thé xay dung mot hoiic

vai bac tram, nghia 13 mot hodc vai tram bom. S6 lugng bac can dude quyét dinh theo

tieu chuan tinh toan kinh té - ki thuat. Khi céc chi phi quy ddi can bing giita cdc phuong an thi ngusi
ta ua chon phuong an c6 s6 bac nhé nhat;

- Dé giam khdi lugng cong téc va gia thanh xay dung, chiéu dai clia tuyén tram can ngin nhat. Cac tram
bom dau méi ¢b ging dat gan khu tudi ( hodc khu tieu ). Cac cong trinh thiy cong clia tram, cdc kénh dan
chinh, dudng x4 va dudng tai dién can phai xay dyng trén cdc phan dat khong st dung dude ddi véi viec
san xuat nong nghiép. Can chi trong dén cong tac phong ho ring. Céac cong trinh dang tuyén, mong mudén
bé tri theo ranh gisi ruong luan canh, doc dudng va tuyén tai dién hién hanh.

- Néu khong c¢6 nhu cau diic biét thi khong cho phép xay dung cic cong trinh thiy cong trén ving cé
khoang san, trong vung cacto, ving sut 16, viing ¢6 thac nudce ...

- Khi ngudn nuée c6 cac hat rin lo Iiing v6i dudng kinh hat tit 0,25 ... 0,5 mm thi nén xay dung bé ling.
Vi tri bé ling dat khodng giita cong trinh lay nudc vd nha may Déi v6i phit sa, dudng kinh hat rdn nhé
khong c6 nguy hai cho may bom thi nén thiét ké kénh din mang phu sa bén ruong. Nén bd tri két hop ciia
lay nuéc v6i nha may, sit dung ctta ldy nude nhiéu tang dé lay nudc trong, loai trit cat 16n vao méy bom.

- O vi trf ¢6 bai song hep, bd song dbc va giao dong muc nude song khong 16n hon 8 m, néu ding so dd
kénh din sé dao kénh sau din dén khdi lugng 16n, lai dé boi ling bun cat trong qué trinh lam viéc. Do vay,
trudng hop nay nén diung so dd két hop gitta nha may v cong trinh 1y nuéc thanh khéi , hofic cong trinh
lay nuéc va nha may dat tach nhung gan nhau bén bd séng.
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Figure 8.2: So dd bd tri nha may - clta lay nuée bén bd song.

a) B6 tri két hgp:1- ngudn nuée; 2- phan cita lay nudce; 3,5 - cau truc clra 14y nuée va cau truc gian may;
4- gian may chiS8nh; 7- nita tang cap dién; 9- van dia;10- dong co dién; 11- bom li tam truc ding; 12 - 6ng
hit cong; 13- MBA.b) B6 trf riéng 1é bén bo: 1- giéng bd; 2- nha may; 3- 6ng hit; 5- rdnh luéi chin ric; 6-
van lay nuéc.

- Khi bai song rong, myc nudc song giao dong it ( dusi 4 m ), trudng hop nay nén chon so do bo tri loai
rieng biét trén bai song : cong trinh 14y nuée dit & mép nude

16n nhét, con nha may dit trén bai song, cong trinh din nude 13 kénh hé hodc éng dan ty chay .

Figure 8.3: So do bb tri riéng bigt, 6ng dan tu chay.
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- Khi myc nuée song giao dong 1én ( tit 10 - 20 m ), dé bao dam on dinh cong trinh va gidm gia thanh
xay dyng nén ap dung sd dd bd tri két hgp nha may véi cong trinh 14y nuée & long song ( xem Hinh 8 - 4,2
). Chu y diéu kien van tai thiy trén song. Hodc c¢6 thé chon so dd b tri rieng biét: cita lay nudc ¢ long song

con nha may trén bo.
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Figure 8.4: So dd lay nuéc & long song.

- Trong trudng hop luu lugng hd nhéd, myc nuée giao dong trong pham vi chidu cao hit nuée hs cho phép
clia may bom thi c6 thé dat éng hit trén gia dé gd hoidic trén khung bé tong cbt thép dé lay nudc truc tiép

tit song hd mot cach don gidm, kinh té.
- Déi v6i tram bom 1ay nudc tit ho chita, néu muyc nude giao dong khong 16n 1am ( dén 8 m ) nén chon

so do két hop & thugng luu ( xem Hinh 8 - 5 ).
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Figure 8.5: So dd két hgp lay nudc thugng luu hd chita.

1- bé théo; 2 - bé ap luc; 3- kénh thao; 4 - thao nude thita; 5 - dap dét;

6 - nha mAy;7 - tram phan phéi dién.

- Khi myc nuéc hd giao dong 1én, néu dat tram & thugng Iuu hoic trén dap thi khé bao dam lay nudc
thuong xuyén quanh nim ma van hanh phitc tap va tén kém dau tu , trudng hop nay nén chon so do bd
tri rieng biet phia sau dap ( xem Hinh 8 - 6 ). Céch b6 tri nay lam cho cong trinh tram bom don gidn hon
nhidu vi khong tryc tiép chiu ap lyc nude thugng luu. Thudng ngusi ta chon vi trf 14y nudce trye tiép tit cong
ngam. Trudng hop néu khong cho phép liy nuéc qua cdng ngam ma phai xay dung mot dudng dng riéng
qua than dap thi sé phai ting von dau tu. Lic ndy can so sanh phuong an 1y nuéc nay véi phuong an dat
nha may & thugng Iuu, qua so sanh kinh té - ki thuat dé chon phguong an cé loi.

- Trudng hgp lay nude tit ho chita cé giao dong muc nuée nhé ( dwéi 3 m ), dap thap va diéu kien on
dinh dap cho phép ta c6 thé chon céch bd tri nha may bom ngang dap, nhu Hinh 8 - 7 dudi day.



Figure 8.6: So do tram bom bd tri phia ha luu dap.

1- ho chita; 2- thap 14y nudc; 3- cita lay nudce ; 4- van sita chita; 5- céng thao day;
6- cau cong tac; 7- dap dat; 8- nha may bom; 9, 10- cita van va th.bi do luu lugng;
11- éng hit; 12- x4 nudce; 13- kénh théo tiéu ning.
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Figure 8.7: So do tram bom két hop vé6i dap.
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1- ha luu dap; 2- cau truc va ctta van dap tran; 3- gian may; 4- dinh xi phong

théo; 5- hanh langluu thong; 6- BXCT bom huéng truc; 7- dng hit cong.

- Céc tram bom lay nuéc trén kénh thudng chon so dd b tri két hgp nhd may bom véi cong trinh lay
nude ( xem Hinh 8 - 8 ). So dd nay, nha may va ctia lay nude thuong lién khéi . Dudi day 13 tram bom lay
nudc tit kenh chinh, dua nudc vio bé thao bing hinh thic xi phong, giam dudc céc cita van chan nudc chiy
ngugce tit bé thao nguge vé éng day.
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Figure 8.8: So dd bd tri két hgp, 1y nudce trén kénh chinh.

1- cong trinh chin rac; 2- nha may; 3- 6ng day; 4- xi phong thao.

- Nhitng viing tusi nhé ven song, ven hd chita ¢6 mirc nuée thay ddi nhidu, dia hinh, dia chat phiic tap,
lutu lugng khong 16n ( dudi 5 m®/s ) nén dung cac tram bom dic bigt, nhu: tram bom thuyén, tram bom dit
trén ray ( xem Hinh 8-9) ...

Cac loai tram bom cip nuéc dan dung lay nuéc tit séng ciing tuong ty nhu cac tram bom tudi tieu da
trinh bay trén, chi khéac 1a tit bé thao trd di 1a dudng éng ap luc hodc c6 thém bé loc nudc ...
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Figure 8.9: Tram bom dat trén ray.

1- dudng ray; 2- khung; 3- gia tua; 4- két ciu phan trén;
5- t&6 may bom; 6- éng day; 7- day kéo.

8.2 Tram bom tuédi’

8.2.1 TRAM BOM TUGOL.

Tram bom tuéi c6 nhitng déc didm sau day:

- Lam viéc vao thoi ky kho han trong nam;

- Viéc ngiing lam viéc chi cho phép tity thudc vio cip an toan cip nuéc;

- Né6i chung khong yeu cau nudc phai sach vé biin cét vi vat ndi, chi can khong dé nhitng déi tuong va
hat ¢6 kha ning mai mon va lam hu héng banh xe cong tac clia may bom. Riéng nhitng tram bom cip nuéc
cho cac may tudi phun mua thi yéu cau nudc phai qua ludi loc kj dé loai bo nhitng hat c6 duong kinh 1én
1ap nhét 16 phun;

Do tram bom lam viéc theo miia do vy cho phép don gidn nhiéu vé két ciu nha may, gidm yéu cau vé
khé nang én dinh nhiét ctia trang thiét bi v két cau bao che

Nha tram con c6 thé duge thay thé bang tram di dong hosic phao nhe nhang hon khi may bom nhé nhe.
Gian may cho phép thap hon do d#t can truc bén ngoai.

Viéc bd tri tram bom tudi ldy nudec mat rat da dang; kiéu bd tri hay gip nhat nhu Hinh 8 - 9. Ngoai
nhitng coéng trinh chinh con c¢6 nhitng nhd may phuy, dudng x4, cau, cong trinh din nudc, tiéu nude, phan
xay ap dé dat thiét bi dien, tudng chin ..v.v...

2This content is available online at <http://voer.edu.vn/content/m13605/1.1/>.
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Figure 8.10: So d6 cic cong trinh ciia tram bom liy nudc mat.

1- ngudn nudc mit; 2,6,10- cic cong trinh twong tng: ctia 1y nuée, lusi chin rac

va bé thao; 3- bé ling cat; 4,11- kenh dan, kénh thao; 5- bé tap trung nudc; 7- bé ht;

8- nha may; 9,12- 6ng day va ong hiit.

Viéc Iyga chon thanh phan céng trinh tuy thudc vao didu kien thye té. Vi duy, céng dicu tiét dau nat cia
vao ciia kénh din chi ¢6 mat khi ¢6 nhu cau diéu chinh muc nude hosic yéu cau lam kho dé sita chita cac
bo phan cong trinh nim dusi myc nuée kenh. Cung véi cdng didu tiét thudng cé b tri cong trinh bo vé
cé. Bé ling cat duge dua vao thanh phan tram khi trong nuée c6 chita nhiéu bim cat 10 limg va céc hat ¢
hai cho an toan ctia m&y bom va lam ling dong mang luéi tudi. Dé lam sach nuéc khdi bin cat cé thé xay
nhitng tdi bat cat v diing ranh thao cat di.

Hinh 8 - 10 thé hién viéc b tri cac phan dién tich xay ap sat nha may dé dit cac thiét bi phan phdi dien
va tram may bién ap, mbi quan hé vé vi trf gitta nha may va thiét bi clia tram bom tudi loai 16n.
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Figure 8.11: M3t bing cac dién tich xay 4p clia mot tram bom 16n.

1- bé tap trung nudc; 2- ludi chin rac; 3- két cAu ngin ca; 4- gian may ; 5- tram

phan phdi ; 6- tram M4&y bién ap.

Trong thyc té xay dung Thiy lgi ching ta hay gip nhiing trudng hop nhu: giao dong miyc nude ngudn
16n hon ho#c bing 5 m, bai tran rong hon 300 m, bd séng khong di chiéu cao, 16p nude tran kha day mang
day bun cat, diéu kien dia chat bat 1gi d6i véi viec xay dung kénh din va nha may bom, doan long song kém
on dinh va khong dit do sau dé bd tri 16 nhan nude .. vv.. , khi d6 nha may can phai chia ra phia long song
hoiic ho chia ( ngoai viing dong chay b ). Trong trudng hgp nay, chon so do nha may két hgp véi ludi chan
rac, cong trinh bao vé ca va bé hit thanh khéi, khong con cong diéu tiét kenh dan va bé tap trung nita.

Tram bom tuéi ¢6 thé duge bd tri ben canh dap, nha may cta tram thuong duge dit & cac tru cia dap
tran hodc ¢ ha luwu. Trong trudng hop nay kich thuée phan khdi duéi ctia nha may thuong lay theo kich
thuée dap va nha may tréd thanh mot phan clia dap hodc bi cit ra khoi mai ha luu dap. Thong thudng nha
may nhu thé thich hgp véi bom truc ding luu lugng 16n ( xem Hinh 8 - 7 d& trinh bay & trén ).

Truong hgp khéc, khi cot nude can bom 1én hon cot nuée ma may bom c6 kha ning tao ra, lic nay trén
tuyén dan c6 thé xay dyng hai hodc hon hai tram bom néi tiép. Khi dé trude tram bom sb hai va céc tram
bom tiép theo ( néu c6 ) ngudi ta xay dung hogc 14 mot bé diéu tiét hd ( nhu kenh hodc bé didu tiét ) hoac
thap diéu ap ( xem Hinh 8 - 11 ). Nha mdy ctia tram bom II va céc tram bom nang tiép theo ( khi lam viec
cting mot dudng éng ) duge bo tri theo cach niao dé dé bao ddm céc may bom luon lam viéc & ché do nudc
dang khong 16n. Nho thap diéu ap 4 dat trén éng 4p lyc nén ap lyc nude tac dong lén may bom khong vuot
qué tri 6 an toan khi khéi dong may tram bom nang soIl

( khi d6 luu lugng tram bom IT bing 0, cot nuée do tram bom I tao thanh s& lam ting cot nude cud vao
ctia tram bom IT ) va ciing nhd ¢6 thap diéu 4p 4 ma giam duge tri sd 4p luc nu6e va tac dong len may bom
clia tram s6 1T ...
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Figure 8.12: So dd bd tri ndi tiép bac thang cac tram bom .

1- ngudn nude; 2,5- tram bom nang s6 I va s6 II; 3- cac dudng éng ap luc; 4- thap didu 4p ( théo sy c¢d
); 6- kenh thdo; 7,8,9- biéu do cot nude tuong tng: khi hai tram lam viéc binh thudng, khi Qp 1 = 0 v ngit
sy ¢6 , khi bom II ¢6 Qpr = 0 va thdo sy c¢d.

O viing nii va trung du, céc khu tudi thuong c6 dic didm: ruong dét ¢6 do déc 16n va ruong bac thang,
dién tich twéi nhoé, phan tan, cac khu tudi lai xa ngudn nude, song sudi mién nii cé luu lugng thay doéi 16n
gitta 1l va kiéet, dong chdy mang nhiéu phit sa vé mia 11, cao trinh dit méy lai cao so v6i muc nudc bién ...
nhing dic diém nay gay bat lgi vé gia thanh 1an van dé khi thye. Do vay khi bd trf tram can phai c6 nhiing
giai phap thich hop dé gidm dau tu va ddm bio an toan cho tram, nhu:

+ Vi ruong bac thang nén can phan cip cac tram bom theo khu tudi dé tiét kiem ning luong khi bom;

+ Do 6ng day dai, cot nude cao dé gidm gia thanh éng can giam hgp Iy dudng kinh 6ng day va phai kiém
tra nude va duong éng khi ding may dot ngot;

+ Giao dong muyc nuéc giita hai mia kiet vi 1 rat 16n , cao trinh dat may lai cao so v6i cao trinh bién,
dong chay nhiéu bun cat ... viéc chon cao trinh dat may can phai dam bao chéng khi thyc ..v.v..

Cé6 nhitng cach bd tri sau day ap dung vdi tram bom tudi viing cao ( Hinh 8 - 12 ):

B6 tri tram bom mot cap ( Hinh 8 - 12,a ): Diing mot tram bom c6 bé théo didt & cao trinh khéng ché
toan bo dién tich tudi. So dd nay thuong thich hop véi ving doi ven song, khu tuéi rai thanh nhitng réo nho;

B6 trf cting mot tram bom bom lén nhidu bé théo cé cao trinh khac nhau , méi bé thao khéng ché mot
khu tusi ( Hinh 8 - 12,b):c6 thé dung éng day chung rdi phan nhanh

dwa nuée vé cac bé théo & cac cao do khong ché;

B trf nhiéu tram bom riéng bigt cung cap nuée cho ting khu tusi ¢6 cao trinh khéng ché khac nhau (
Hinh 8 - 12,¢ ). Cach bd tri nay thudng duge ap dung khi khu tuéi trai doc theo bd ngudn nude;

B6 tri tram bom nhidu cap, néi tiép tir tram cap 1 len dén tram cap cudi cing . O tai mdi cAp sé cap
nuée tudi tuong ing va bom tiép lén tram trén ( Hinh 8 - 12,d ).

Nhitng cach bé tri sau dem lai lgi ich kinh té hon so véi vieéc ding mot tram tudi cho ci ving cé cao
trinh khac nhau.
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Figure 8.13: Mot s6 s dd bd tri tram bom tuéi ving cao.

c¢) Nhiéu tram riéng biét ; d) Tram bom nhiéu cap.
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8.3 Tram bom tiéu va tram bom tuéi tiéu két hop’

8.3.1 TRAM BOM TIEU VA TRAM BOM TUOGI TIEU KET HOP

Tram bom tieu dugc xay dung dé bom nudc tit kenh tieu hé, tir cac giéng khoan ding, tit cdc hé moéng clia
vung ngap nudc... O nuéce ta do cac song chia cit ruong dat thanh ting ving c6 dé ngin li bao vé, do vay
vé mila mua, 1i myc nude song lén cao hon mit rudng trong dong , nude thita trong dong khong tieu tiy
chay ra song dudc gay nén ung ngap dong, do viy can phai bom tiéu Gng chii dong.

Tram bom tiéu dugc phan ra cac loai: tram tiéu nuée mat, tram tieu nuéc ngam, tram bom tiéu két hop
cA nuée mit 1an nude ngam.

Thoi gian lam viéc chia cac tram bom tiéu cling khac nhau: cac tram bom tiéu nudc 1i va nuéc mua rao
lam viéc c6 tinh chu k¥, thoi gian ngén trong nim, con bom nuéc ngam thong thudng 1am viéc quanh nam.
O nuéc ta hien nay chit yéu la tieu nude mit cho cay trdng. Tram bom tieu c¢6 nhimg dic diém sau:

- Luu lugng bom rat khong déu va rat 16n. Mite do khong déu tity thudc nhidu vao sy giao dong ciia nude
mat vA nuéc ngam.

- Lam viéc gian doan. Thai gian tram khéng lam viéc tiy thudc vio suc chita clia dung tich diéu tiét va
thoi gian ngap cho phép ciia khu viye. Thai gian tram bom tiéu lam viéc trong nam tuy it nhung rat cang
thang.

- Cot nude can bom thap nhung thay ddi lién tuc.

- Luu luong tinh toan clia cAc may bom chinh trong tram bom tiéu dudc chon can phai tinh dén ngap
cuc bo c6 thé xay ra trong thoi gian ngan. Béi vay phan trén clia két ciu dudi nudc nha may va san phan
trén nha may can phai dit cao hon tit > 0,5 m so vdi cao trinh nén hodc muc nudc tinh toan lén nhat khi
¢6 séng dang.

Trong diéu kién vao thsi diém nao dé cac kenh tieu c6 kha ning thao tiu chiy thi can xem xét tinh hop
Iy viéc xay dung cong trinh thio tu chiy. Cong trinh thio tu chiy dat tach biét véi nha may bom néu luu
lugng thao tu chay 16n hon luu lugng clia tram bom; hodc cong trinh tu chay két hop véi nhd may néu nhu
luu lugng nay khong vugt qua luu lugng clia tram bom va khong dudge md rong phan dudi nuée clia nha
may. Dé mai doc kenh théo khong bi pha hoai thi Iwu lugng ciia tram can duge thay déi mot cach déu din.
Yéu cau nay sé dat duge & cac tram bom c6 s6 lugng t6 méy bom chinh nhiéu hoic ¢6 dit cdc may bom "
thay thé " hoic cac may bom c6 kha khé nang thay ddi s6 vong quay.

Mot s6 tram bom tiéu do chénh lech luu lugng va cot nude tiéu nhidu cé thé phai chon mot sé méay bom
khéc loai trong mot nha méy dé tranh viec chon qué nhidu méy bom chinh khong kinh té. Tuy nhién chon
nhu vay sé gay khé khan cho quan 1y, van hanh.

Keénh tieu thudng mang mot lugng rac va vat tréi 1én bdi vay tram bom tiéu phai trang bi lusi chin rac
an toan. Hinh 8 - 13 du6i day trinh bay cac so dd chung ciia tram bom tiéu. Thanh phan cfia tram phuy
thudc vao cac thong sd ciia tram va diéu kién thién nhién noi dat tram:

- Khi ot nu6e tram tuong déi nhd ((dén 5 m ) va véi viec ding may bom 16n, nha may bom c6 thé
lam két hop v6i cong trinh thao .Thuong diing dusng éng dan dé dua nudce can tieu dén nha may bom. Khi
dudng éng lam chitc nang kénh chinh van chuyén nude thi tram bom duge thiét ké nhu tram bom nang cap
II thong thudng. Con néu nhu dudng éng lam viéc véi ché do thuong xuyén khong day, thi trudc nhd may
dat mot bé didu tiét 14y muc nude 16n nhét trong bé thap hon tam duong éng

3This content is available online at <http://voer.edu.vn/content/m13616/1.1/>.
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Figure 8.14: Cac so dd tram bom tiéu.

a), ) - So do bo tri tach bigt va két hgp nha méy véi cong thao tu chdy ; b) - so do tram khong c6 cong
trinh thao ty chdy ; ) - tram bom bd tri trén dng tieu ; [U+FOB6] ) - tram bom lay nudc tur giéng thio: 1-
song ( hogc hd chita ); 2- dé; 3- cong thao tu chiy; 4- bé tap trung; 5- kénh dan; 6,10 - lui chin rac va bé
théo; 7 - bé hat ; 8 - nha may; 9 - éng day; 11- giéng gép nudc tieu.

O nudc ta viec tusi va tieu nuée cho mot viing san xuit nong nghiép 1a mot trong nhitng dac diém thudong
gap clia cong tac thity 16i vi canh téc nong nghiép c6 hai ba vu trong nim, mua ning lai bat thudng gay nén
ltic tng lic han xen ké nhau. Do vay, xay tram bom tudi tiéu két hgp sé nang cao hiéu qua st dung may va
cong trinh, ha gia thanh hon so véi viéc xay cac tram bom tuw6i va tram bom tiéu riéng. Vi lgi ich nay nén
khi c6 diéu kien cho phép can quan tam hon dén viéc chon so dd tram tuéi tieu két hop. Véi loai tram bom
nay khi bd tri cdc cong trinh can chi § dén chit lugng nude bom lén khi tiu dé b tri cong trinh ngan sy
chua héa ddng ruong. Phuong phap thiét ké cong trinh va lyga chon thiét bi ddi véi tram bom tudi tieu két
hgp néi chung khong cé gi khac nhu déi v6i tram bom thong thudng ma chi can 1am sao bido ddm hai nhiem
vu tudi, tiéu.

Cac cong trinh trong tram bom tuéi tieu két hgp nén tan dung st dung chung cho hai muc dich dé giam
dau tu va chi ¥ yéu t6 thuan tién cho quan ly. Sy khac biet nhiéu hay it gitta hai muc nuée & hai bé théo
khi tuéi va khi tiéu cling c6 4nh hudng nhiéu dén viéc chon so do bd tri cac thanh phan coéng trinh clia tram.
Duéi day gisi thiéu mot s6 s6 dd bd tri clia tram khi muyc nuée & hai ché do c6 miic do chénh léch khac nhau
va cach lam viéc ctia mot tram bom tuéi tieu két hgp ( xem Hinh 8 - 14 ).

Hinh 8 - 14,a 1a s do bd tri cac cong trinh khi chénh lech muc nude & bé thao tudi 7 va bé théo tieu 8
chénh léch nhau nhidu va luu lugng tiéu nhé hon luu lugng tuéi, phai

duing hai bé théo c6 cao trinh khac nhau. Myc nuée bé thao tudi cao hon mue nuée bé théao tieu va ding
ong ré dé dua nudc vé bé théo tieu. Hoat dong ciia tram tudi tieu theo so dd nay nhu sau:



140 CHUONG 8. HE THONG CONG TRINH TRAM BOM

WA

\ ||L|J1;|||4|r|]

J'ds

M

il hﬂ AN

|

S

Figure 8.15: Céc so dd bd tri tram bom tudi tieu két hop.

a) So do tram khi myc nuéc hai bé thao chénh léch nhicu;

b) So do6 tram khi myc nuéc hai bé théo it chénh léch.

Thai doan tudi: mé cong 2 dé lay nude tit song vao bé hit 3, cac van khac trén duong 6ng ré 10 duge
dong lai. Nude duge bom lén bé thao tusi 7 vi din vao kénh tudi chinh dén noi can tusi. Thoi doan tieu
nudce tit kénh tieu 4 ra song: dong cong 2 va cac van 11, md cac van 10, nudc tit kenh tieu 4 vé bé hit 3va
duge bom vao bé théo tieu 8, md cita thao 9 dé din nudc tieu ra song. Hinh thiic bd tri nay dude ap dung
khi lvu lugng ctia tram bom nhd, khi luu lugng 16n thi dudng kinh cac dudsng 6ng 10 va 11 sé& phai 16n, yéu
cau cac clta van khéa phai 16n lam phic tap vi viéc diéu khién van sé khé khan nhidu hon. Mat khac khi
luu lugng tieu 16n hon luu lugng tudi nhiéu thi phai b6 tri thém mot sé6 méay bom tiéu riéng, nhu vay viéc
két hgp chi c6 duge 6 mot sé hang muc cong trinh con hiéu qua s dung méy sé giam thap, tinh wu viét clia
loai hinh tuéi tiu két hgp bi giam.

Hinh 8 - 14,b trinh bay so dd bé tri va hoat dong clia tram bom tuéi tieu két hop khi myc nude yéu cau
¢ hai bé thao tudi va tieu chénh léch nhau rat it ( dudi 1 m ), trudng hop nay c6 thé ding tusng chin dé
dang muyc nuéc trong bé thio khi yéu cau mic nude cao hon va ding bé thao 6 chung cho hai muc dich.
Hoat dong ctia tram nhu sau: Thaoi doan tusi: mé cong 2 1y nude tudi tir song vao bé hiit 3( cac clia van
cua kénh tiéu 8 va

van 9 ciia kénh théo tiéu ra song da bi déng ) va duge bom lén bé thao chung 6, theo kénh dan 7 dua di
tudi. Thoi doan tieu nude: dong cac cong lay nude tusi 2 va kénh théo tudi 7, md clta van kénh tieu 8 dua
nuée vé bé hit 3, bom nude lén bé théo chung 6 va dan nude tiéu ra song qua cua thao 9 da mé.

Hinh 8 - 15 trinh bay s6 do bd trf tram bom tudi tiéu két hgp 6 viing bic song Dubng
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Figure 8.16: So d6 khac vé bd tri tram bom tudi tieu ket hop.

1- kénh tiéu; 2- bé hit; 3- nha may bom; 4- bé thio; 5- kénh théo tiéu; 6- kénh tuéi nam;7- kénh tusi
béc; 8 cau mang; 9- cdng lay nudc tudi; 10- kénh dan lay nude tudi.

8.4 Tram bom cap nuéc néng thén'

8.4.1 TRAM BOM CAP NUGC NONG THON

Ngudi ta goi nha may trong dé chita cac may bom chinh vd may bom phu cling cac trang thiét bi lién quan
nhim cip nuée cho viing nong thon 1a tram bom cip nuée nong thon. Loai tram bom nay duge phan chia
ra theo cac cach sau:

- Phan theo vi trf tuyén bom nuéc: Tram bom nang dau ndt I, tram bom nang chuyén tiép II vi céc
tram bom nang tiép theo.

-Phan theo cong dung ciia tram: Tram bom cip nudc udéng trang trai, tram bom cip nuéc san xuit;

- Phan theo diic diém cong nghé: Tram bom b song , tram bom lomg song;

- Phan theo dic diém két cAu: Tram bom tach riéng , tram bom két hop.

Dic diém ctia tram bom cip nudc nong thon 1a thdi gian lam viéc tién hanh ci nam .

Yéu cau dat ra déi véi loai tram bom nay nhu sau:

C6 tinh an toan cao. Vi vay ngoai thiét bi bom chinh con phai lip dit céc t6 may bom dut phong vi céc
trang thiét bi phu.

4This content is available online at <http://voer.edu.vn/content/m13623/1.1/>.
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Dam bdo yéu cau vé sinh cao. Xung quanh tram bom can bao dam vé sinh, bén trong nha may can cé6
céc cong trinh vé sinh va b trf cAc phong cho nhan vién tryc ban nghi.

Can c6 mic ty dong hoéa cao;

Luu lugng tram bom cap tuong doéi nhd, béi vay cac dudng 6ng dude 1am bang thép can cé6 dudsng kinh
nho, diéu nay cho phép dé dang lip ghép dudng éng trong nha may.

Thanh phan ctia cac tram bom loai nay c6 thé thay déi phu thuoc vao diéu kien tiy nhién. Béi vay, thudong
b tri t6i wu clia ching dugc chon thong qua két qua so sanh kinh té - ki thuat nhiéu phuong an.

8.4.1.1 Lay nuéc tit ngudn nudc mit

Figure 8.17: Céc so do tram bom dau niit clia tram bom cip nuée noéng thon.

a, , , - nha may bom tuong tng: ding tach rieng, két hop véi giéng bg, nim trong ving

giéng ba, kiéu long song : 1- dau nit ngap; 2- 6ng tu chay (hodic xi phong ); 3- giéng b

4- hai day luéi phing; 5,7 - 6ng hit v éng day; 6- nha may bom; 8,9- budng cita van va ngin hut; 10 -
cau cong téc.
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Cong trinh lay nuée clia tram bom nang dau niat I duge xay dyng trén nén dit yéu bao hoa nudc dat &
bai bdi song va hd chita khi myc nuée giao dong 16n rat phitc tap trong viec bd tri ( xem Hinh 8 - 16 ).

So do a c6 thé duge 4p dung rong rai véi moi loai bai bdi, moi loai dia chat, moi cap luu lugng va giao
dong muc nuée nao ciia ngudn. Sc do nay c6 nhude diém 1a c6 s6 lugng cong trinh nhiéu, ngudi ta luon tim
cach giam bét sé lugng hang muc, néu dugc.

S6 dod § c6 1¢i hon so d6 a & chd nha may két hgp véi giéng bs. Cac s6 do b va ... cling 4p dung véi moi
cap luu lugng nhung phiic tap ca trong thi cong 1an trong van hanh do dit gan gitta song.

Nha méay clia tram bom diit & long song hodc trong bii bdi ngap nudc thuong dude lam § dang giéng
chim ( xem Hinh 8 - 16 ).
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Figure 8.18: Két ciu cong trinh 14y nuéc dau nit két hgp tram nang I
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1- giéng lay nudc; 2- budng bom; 3- tudng giéng chim; 4- éng dan tu chdy; 5- phan trén;

6- ludi min loc nuée; 7- may bom chinh.

Dé dam béo viec cip nuée khong bi phé hoai, khi thiét ké tram bom can chi y dén:

- Viec phan doan ciia cong trinh 14y nuée ( s6 lugng cac doan lam vige doc 1ap clia cong trinh lay nudc,
tuyén tu chdy va cdc phan doan luéi ciia giéng bd khong duge nhoé hon hai );

- D6i v6i cong trinh cip 1, xay dyng hai cong trinh 1y nudc véi hai cach 1y nuéc khac nhau .

Céc so do tram bom nang chuyén nuée II don gian hon tram bom dang dau niat 1.

So dd tdng hgp giita cong trinh 1y nude va lam sach nude khi bd tri kiéu nha may tach roi ciia tram
bom I va IT duge trinh bay & Hinh 8 - 17,a.Tram bom nang I bom nudc
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Figure 8.19

Hinh 8 - 17. Céc s dd téng hgp cong trinh ciia tram bom cip nuée nong thon. a,é - bd tri tach biet va
két hop nha may cuat tram nang I va II; b- bd tri cac cong trinh clia tram bom II va III; | [U+FOB6] - khi
lay nuéc ngam: 1- nit nhan nuée; 2- 6ng dan; 3- phan nhan nuée ciia nha may tram nang I; 4- gian may; 5-
dng ap luc; 6- budng van; 7- cong trinh lam sach nuéc; 8- dung tich diéu tiét; 9,11- nha méy clia tram nang
IT va III; 10- thap ap luc; 12- 1dy nuée ngam ( tit hé khoan hosic giéng 10 ).

dén cong trinh lam sach nuéce 7, nuée sach da duge khit nhiém duge dua dén bé nude sach. Tt bé nay,
nuée sach duge tram nang II bom vao mang 6ng 4p luc hodc vao thap ap lyc.
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May bom ctia tram nang II con c6 thé duge dit trong nha ciia tram bom nang I ( xem

Hinh 8 - 17, § ). Nudc tit cong trinh lam sach quay lai vé tram nang I. Trang thiét bi clia tram nang 11
ciing dugc dat trong nha may bom ciia tram nang I.

Cac so do cong trinh clia cac tram bom II va III dude chi dan trén Hinh 8 - 17,b. Nha may cia tram III
dugc b tri beén canh 6ng ap luc ma khong dit tryc tiép trén 6ng, didu nay c6 1oi trong giai doan thio nudc
nhé va tén that cot nude nhé khi ngit va cdp nude chi mot minh tram nang II.

8.4.1.2 Ly nuéc tir ngudn nudc ngam

Khi thiéu ngudén nudc mit c6 thé 1lay nude ngam. Néu chat lugng nuée ngam ding quy cach nude udng thi
khong can phéi xit 1§ nude ( xem Hinh 8 - 17, ). Néu nuée ngam can phai xit Iy them thi trong thanh phan
cong trinh clia tram bom cAp nude nong thon can dua vao cong trinh xit Iy nude ( nhw Hinh 8 - 17, [U+FOB6]
). Cong trinh 14y nudc ngam duge chia lam cic dang: 1y nu6c ngang, 14y nuée ding va lay nude dang tia:

- LAy nudc ngang: thuong duge ap dung khi myc nuée ngam khong sau ( dén 5 m ) va 16p nude khong
day. Ctia lay nudc nay gom nhitng hanh lang thu nuéc hodc nhitng 6ng c6 duc 16 dat trong 16p thim cuoi
cat, ching tap trung nudc vao giéng thu, trong giéng dit t& may bom dé bom lay nude. Cac éng thu nude
dit doc long song hoic ngang dong nuée ngam.

- LAy nu6c ding duge ap dung khi 16p nuée ngadm sau hon 5 m. Thuong ching ¢6 dang giéng 16 hodc hd
khoan ( xem Hinh 8 - 18 ). Dé ngan ngita troi dat, ngusi ta dimg céc lusi loc va day kim loai quay trong
giéng khoan hosc dd séi trong giéng lo.

Figure 8.20: Céc so dd cong trinh 1y nudc ngam.

a) giéng 10; §, b) h6 khoan dit bom nhiing ; ) 14y nuée dang tia .

1- giéng 1o; 2- dat ngam nudc; 3- giéng khoan; 4- may bom giéng phun; 5- dong co dien

6- gian trén; 7- 6ng ap luc; 8- may bom nhing; 9,10- giéng ngdm va giéng chim; 11- éng loc nim ngang
- tia; 12- van va can diéu khién van.

Cong trinh 1y nudc ding c6 thé gom tit 1 dén 30 chiée giéng 1o hoiic giéng khoan va

thudng duge b tri thanh tuyén song song véi tuyén 16 1ay nude bd, dit vudng géc hodc tao mot goc véi
dong chay dé thu duge nuée dudi long song hodc dé phan b déu trén mot dién tich nhat dinh sao cho cac
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giéng khong gay hdon loan 1an nhau khi hoat dong.

Hinh 8 - 19 thé hién mot hinh thiic khac vé 1y nude ding tit cac giéng khoan. Nude duge 1ay tit cum
cac giéng khoan 1 theo éng tap trung 2 va duge bom 4 bom dén noi dimg. Bom chan khong 3 dé tao chan
khong lién tuc trong 6ng htit ciia bom.
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Figure 8.21: So dd 14y nudc tit cac giéng khoan.

a) N6i 6ng tap trung nude tryc tiép véi dng hit ctia bom chinh.

b) Dat mit cudi 6ng tap trung nuée dusi myc nude thap nhat ciia giéng.

1- giéng khoan; 2- éng tap trung nuéc; 3- dén bom chan khéng:

4- bom chinh; 5- myc nuéc dong; 6- giéng gop.

- Lay nudc dang tia, thong thuong dude ap dung dé lay nudc ngam tit nhitng 16p nudc méng trong trudng
hop khoan s6 lugng 16n giéng khoan 13 khong kinh té. Loai tia thuong duge 1am tit dang giéng 10 10 thong
thudng hoac giéng chim, cac giéng nay duge st dung lam giéng tap trung nude .Theo huéng ban kinh cia
giéng tap trung dat cac 6ng loc nuéc nam ngang 11 cim sau vao dat tham chita nuée. Nude thu dude tir cac
dng nay dugc tap trung vé giéng tap trung va dugc bom lén .



Chuong 9

CAc thiét bi co dién chinh ctia tram
bom

9.1 Thanh phan thiét bi chinh va yéu cau dbi v6i may bom - Tinh
toan cac thong s6 va chon may bom chinh'

9.1.1 THANH PHAN THIET BI CHINH VA YEU CAU DOI VOI MAY BOM.

Céc thiét bi chinh trong tram bom gom c6 : cac thiét bi co khi thiiy lyc chinh va cac thiét bi vé nang lugng
chinh:

Céc thiét bi co khi thiiy Iic chinh clia tram bom dam béo cung cip di nudce cho cac ho ding nude ( hosic
tieu nuée ) tuong tng véi biéu do luu lugng yéu cau. Thanh phan ctia thiét bi nay gdm c6 : cac to méay hodc
céc cum thiét bi tham gia truc tiép vdo gia trinh cong nghé bom nudc theo bidu do lwu lugng da dinh nhu
: cac may bom chinh, cdc thiét bi trén duong dng ap hyc ( van, thiét bi an toan, van ngugc ... ).

Céc thiét bi ning lugng chinh clia tram bom nhim dam bao lam viéc clia cac may bom chinh, gom c6 :
dong co dé kéo méy bom chinh va céc thiét bi dé truyén cong sudt tit truc dong co cho truc bom chinh.

Kiéu va nhan hiéu ctia may bom chinh dugce chon dita vao két qui tinh toan kinh té - k§ thuat, luan
chitng duge tinh hgp 1y clia viéc st dung né trong tram bom. Viéc tinh toan khong chi rieng vé gia thanh
clia tram ma con phai tinh ci dén chi phi van hanh ndm cia tram. Déi v6i tram bom tusi va tiéu ciing nhu
tram bom cip nudc néng thon thong thudng st dung may bom canh quat.

Cac may bom chinh dugc chon can phai thdéa man cac yéu cau sau:

- Dam bao cap di luu lugng nude theo biéu do da dinh trong sudt mila v6i mitc an toan va kinh té cao;

- Lam viéc v6i hiéu suit cao trong moi ché do lam viéc;

- C6 kich thuée va khoéi lugng nhoé nhat;

- C6 kha nang phong chéng khi thuyc t6t nhat dé cao trinh diat may bom cho phép viéc xay dung tram
bom véi chi phi nhé nhét;

- Tién lgi trong 1ip dat va van hanh, dé sita chita;

- C6 kha ning chong duge nude xam thuge;

- M4y bom da dude sdn xuat hang loat nhim gia ré va tién do 1&p rap nhanh.

Tét nhién chon dugc mot may bom dong thdi théa man cic yéu cau néu trén thudng 1a khé, béi vay
trong mdi trudng hop cu thé can dya vao nhitng yéu cau quan trong nhat cho hiéu qua tét nhat vé kinh té
- ky thuat cho xay dyng va van hanh tram. Cac may bom chinh dugc chia ra thanh: may bom chinh, may
bom dy trit va "may bom bé sung".

IThis content is available online at <http://voer.edu.vn/content/m13638/1.2/>.
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9.1.2 TINH TOAN CAC THONG SO VA CHON MAY BOM CHINH.

Céc thong s6 co ban dé chon méay bom la c¢ot nude tinh toan ( Hey ) va Iuu lugng tinh todn ( Qg ) ctia mdi
may bom.

9.1.2.1 Tinh toan cac c6t nudc.
9.1.2.1.1 Cot nudc thiét ké Htk

Cot nude thiét ké clia may bom ciing chinh 1& c6t nude clia tram bom, né dude xac
dinh bing tdng ctia chidu cao bom nude dia hinh binh quan ( Hypqan ) vA ton thit cot
nuée tit bé hit dén bé thdo ( gom ton that cuc bo hep, tén that doc dudng hy):

Htx = High + hob + hd

Figure 9.1

Trong cong thiic (9 - 1), cac thanh phan cot nue tinh nhu sau:

Trong giai doan dang tién hanh chon méy ching ta chua c6 dudng éng cu thé,do vay céc tri sé céc cot
nude ton that chi 1ay so bo theo kinh nghiém : Tén that doc dudng lay 2 ... 3 m trén 1000 m dai dudng dng,
con tén théat cuc bo lay 0,7 ... 2 m.

May bom chinh ding trong tram phai chon theo cot nuéc thiét ké c6 tinh dén sy giao dong ciia muyc
nude & bé hit va bé théo sao cho tram bom lam viéc véi hieu sudt cao trong moi thoi ky lam viéec, do vay
phéi diing cot nu6e binh quan c6 ké t6i duy tri thoi gian tuong tng ( binh quan gia quyén ). Cot nuée nay
tinh theo ly luan sau : Cong tiéu hao dé bom lugng nudc lén véi cot nude binh quan gia quyén bing cong
can tiéu hao dé bom lugng nudc ay vdi cac cot nude thay doi theo cac thoi ky, nghia la:

n . n .
¥ -Hbgdh- T (Qjtid=" _E1[Ei-Hi-ti-'

Figure 9.2

tit day rat ra cot nude binh quan gia quyén dia hinh:

Figure 9.3

trong do6 : Qi, Hi 1a luu lugng va cdt nude dia hinh tuong tng véi thoi ky ti.
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Céc tri s6 cot nude dia hinh Hi 13 hieu s6 muc nude & bé théo va mue nude bé hit, do vay né phu thuoc
vao ché do muyc nude trong hai bé. Cu thé:

* D61 véi tram bom lay nude tit song, mirc nude bé hit phy thude vao ché do thity van ciia song. Dé xac
dinh cot nuée binh quan dia hinh ta dung giao dong muyc nude sdong clia nim thity vin trung binh ( tan suat
p=50%) dé tinh toan, con muc nuéc & bé thao phu thudc vao muc nudc trong kénh tudi ndi bé théo .
Néu trén kénh tusi nay khong c6 cong trinh dicu tiét diic biét thi myc nude trong kénh phu thusc luu lugng
va theo trang thai chdy déu trong kénh. Myc nudc sau tram bom tiéu phu thudce ché do thiy vin clia khu
nhan nude tieu:

- Khi khu nhan nudc tiéu la séng thi muc nuée phu thude vao hinh thiic cong trinh chuyén nudc ra song,
néu diing kénh hé chuyén nudc ra song thi ldy qué trinh muc nuéc song theo nam thiy van trung binh trong
thoi ky tiéu nudce.

- Néu khu nhan nudc tieu la ao, ho chita thi phéi qua tinh toan diéu tiét ho dé xac dinh qua trinh thay
ddi mute nude theo thoi gian tieu.

* Muc nuéc & bé hit ciia tram bom tiéu phu thudc vao dic tinh thiét ké va ché do lam viéc cla tram
bom tieéu. Cu thé nhu sau:

- Néu tram bom tiéu triet dé, nghia la tieu hét toan bo nuéc trong khu tieu, thi muyc nudce 1én nhat trong
kenh tiéu dén nha may phai duge an dinh dé tieu hét khu tieu, muyc nude thay déi phu thude vao tri sé luu
lugng dudc tai trong kénh . Néu trude tram

bom c6 xay bé diéu tiét thi mic nude trong bé hiit sé do kha nang diéu tiét ciia bé quyét dinh. Tuy nhién
viéc xay bé diéu tiét phai thong qua tinh toan kinh té ma quyét dinh.

- Néu tram bom chi yéu cau tieu dén mot cao trinh nao dé, con lai mot sé dién tich vin dé ngap. Trong
trudng hgp nay giao dong muyc nudc & bé hit sé phu thudc vao dieén tich va dia hinh khu ngap nudc, thoi
gian cho phép ngap va luu lugng dén tram.

* Néu tram bom 1ay nude tudi tit kenh chinh hodic bom tué6i rieng biét & cac hé théng tudi ty chiy thuong
thiét ké kénh d&n va kénh théo c6 cling mit cit khi dia chat tuyén gidng nhau. Truong hop nay moi cot
nudce dia hinh déu bing nhau. Con néu miit cit kénh dan vi kénh thao khac nhau thi cot nuée dia hinh binh
quan sé lay trung binh giita cot nu6c dia hinh 16n nhat ( Hgpmax ) va cot nuée dia hinh nhé nhat ( Hapmin ):

Hbqdh = (Hahmax + Hahmin ) / 2 .

Cong thic cling con duge dung khi giao dong myc nude hai bé nhd hon 2 m.

9.1.2.1.2 Cot nuéc 16n nhat va nhé nhat

Trong van hanh thuc té cla tram bom, ngoai cot nudce thiét ké may bom con lam viéc ¢ot nude thay déi tit

thap nhat ( Hyi, ) dén cao nhat ( Hyax ), dé bdo ddm may bom lam viéc higu suat cao va an toan ching ta

can pai biét cac tri s6 cot nudc gidi han nay dé tién hanh kiém tra nhing thong s6 ky thuat ctia may bom.
Cot nude 16n nhit dude tinh theo cong thite:

Hmax =Hghmax +heh +hd

Figure 9.4

Cot nuée nhoé nhat duge tinh theo cong thic:
Hmin = Hdhumin +heb +hd

Figure 9.5



150 CHUONG 9. CAC THIET BI CO DIEN CHINH CUA TRAM BOM

Trong dé cac cot nude tén that cuc bo va doc duong xac dinh nhu trusng hop thiét ké, con cac cot nude
dia hinh 16n nhat va nhé nhat xac dinh theo myc nuée 16n nhat hay nhé nhat ¢ bé thao ( Zbt ) va & bé ht
( Zbh ) trong céc trudng hgp thiét ké va kiém tra theo dang cong thitc chung sau day:

Hdhma = Zbtmax — Zbhmin

Figure 9.6

Hdhmin = Zbtmin — Zbhmax

Figure 9.7

Céc cot nudc nay ching ta diing kiém tra viing hiéu suit ciia may bom, kiém tra kha nang phat sinh
khi thyc v vAn dé qua tai clia dong co, nhu da da trinh bay & chuong III va chuong V. Cac cot nuée 16n
nhat va nhd nhét cling tén ciing c6 gia tri khac nhau khi chiing ta tinh cho truong hgp thiét ké hay truong
hop kiém ta, nhu & dong chay thiét ké c6 cot nudc 16n nhét, nhé nhét thiét ké con khi dung dong chay kiém
tra sé c6 cot nudc 16n nhat va nhé nhat kiém tra. Viéc tinh toan céic trudng hop nay sé duge ding dé danh
gi4 toan dién céc trudng hop van hanh cé thé xdy ra déi véi may bom va tram bom. Ngoai ra trong mot sb
truong hop cu thé nhu thiét ké tram bom tudi & viing cao, viec xéc dinh tram bom mot cip chung cho toan
bo khu tuéi khong lgi vé kinh té bing viéc thay né bing hé thdng gdm 2, 3 cap ... C6 cach tinh toin riéng
chon vi trf dat cac bé thao ciia cac cap tram. Gip trudng hop nay ching ta c6 thé tham khao cach tinh &
tai ligu (2 ) hodc so sanh kinh té cdc phuong an cip tram ma chon, theo phuong phép tinh chung .

9.1.2.2 Tinh toan chon s6 may bom va luu lugng thiét ké ctia may bom

Viéc chon s6 may bom va Iwu lugng thiét ké ciia mot may bom xuét phat tit yéu cau thda man biéu do yeu
cau dung nude (vé luu lugng va lugng nuée yéu cau, Hinh 9 -1 ) md tram bom dam nhan sao cho hiéu qua
kinh té 1 cao nhat. Mudn vay phai qua so sanh kinh té - k§ thuat vé cic phuong 4n s6 méay bom vé ca dau
tu co ban 1an chi phi van hanh hang nim ma quyét dinh s6 t6 may va loai may bom. Cac may bom dugc
chon phai théa man nhitng yéu cau dit ra ddi véi may bom nhu da dé cap 6 muc A ciia chuong nay.
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Figure 9.8: Cac dang biéu do yéu cau nudc Q - t.

a) Biéu do yéu cau luu lugng va sy thay doi mue nuée dia hinh theo thsi gian.

b) Biéu do luu lugng yeu cau (1) va biéu do luu lugng do tram bom cung cap (2).

Luu luong thiét ké ctia mot méay bom phu thudc vao s6 lugng may bom a, nhan hiéu cia may bom dugc
chon va biéu do nhu cau nuée. Luu lugng thiec té ciia may bom giao dong tit tri s6 luu lugng nhd nhat Quin
dén tri s6 luu lugng 16n nhat va Quax dude xac dinh trén dudng dic tinh cot nuée H - Q clia may bom
dugc chon ng véi cot nude thiét ké 16n nhat nhat Hygnax v n1hd nhit Hymin. Viéc chon Q. c6 thé duya cac
truong hgp sau:

Néu biéu do luu lugng yéu cau c6 dang bac thang va luu lugng ciia céc bac déu 1a boi (s6 nguyén ) clia
luwu lugng Quin ndo d6 ( nhu Hinh 9 -1,a ) thi Qg 14y bang Qumin (Qtk= Qmin)- Truong hgp Quin Ny qua
16n, vugt qué luwu lugng ciia may bom da san xuat, ta c6 thé chia Qui, cho 2, 3 .. cho phit hgp va ldc nayQq
= Qumin /2,Qmin /3... vd s6 lugng may bom truong hop nay 1a a = Quax/Qux V6i s6 lugng may bom chon
dugc thi

biéu do luu lugng va tong hrdng yéu cau luon duge théa man v6i moi giai doan bom v duge diéu chinh
bing viéc ting hay gidm s6 méy gidng nhau cting tham gia van hanh song song cho phit hgp v6i yéu cau ciia
timg thoi doan.May bom dugc chon theo truong hgp nay c¢é nhiéu wu diém: vita dam bao tinh Iwu chuyén
clia cac t6 may va nhitng cum chi tiét méy cling kich cé trong stta chita 1ip diit, vita nang cao tinh an toan
cho cé tram.

Tuy nhién trong thyc té, biéu do yéu cau nuée phiic tap hon biéu do a), ching c6 dang bac nhung céc
bac nay khong phai 1a boi ctia Quin ( xem biéu do Hinh 9 -1,b ), néu lay luu lugng ctia timg bac chia cho
Qumin $6 13 nhitng s6 khong nguyén. Trudng hgp nay luu lugng thiét ké ctia may bom duge x4c dinh xuit phat
tit yeu cau théa méan luu lugng 16n nhit Quax vA nhé nhit Qumin. S6 t6 méay dudc chon theo kinh nghiem,
thuong a = 2 ... 8 may, toi thiéu 14 2 ... 3 may, tot nhat la a = 4 ... 5 may. ( Theo kinh nghiém Lien X6 cii:
khi luu lugng tram Qgram < 1 m?3/s thi a = 2 ... 4 may; khi Qgram < 5 m3/s thi a = 3 ... 5; khi Qtram < 30
m3/s thi a =4 ... 6, con khi Qgram > 30 m3/s thi a =5 ... 9 may ). Nhu vay luu lugng thiét ké sé la:
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_ Gimax
Qi = a
Figure 9.9

Biéu do yéu cau ding nude ( hodc tieu nude ) da cho tuong ting véi luu lugng Qg dude tinh theo cong
thiic (9 - 6 ) duge xay dyng lai thanh s do bac sao cho giit duge dung tich téng ctia lugng nuée can ( ting
v6i dudng 1 ) bing dung tich tong ma bom cung cap duge ( ting véi dudng 2 ), nghia la

% Qyeucau-Al = ZQpom- A

Figure 9.10

Céch chon luu lugng thiét ké va s6 may theo (9 - 6 ) mdi théa man duge yéu cau vé luu lugng 16n nhat
va yéu cau vé tong liwgng nude yéu cau ma chua bdo dam vé miat luu lugng ciia timg giai doan ( titng bac )
tudi. Do vay can diya vio biéu do yéu cau, so sanh giita yeéu cau luu lugng va kha ning bom clia ting giai
doan dé diéu chinh may bom lam viéc sau nay, chid ¥ dén viéc chay may bédo dam hieu suit cao vi dam béo
nang suit cay trong.

Doi khi dé bom pht khit biéu do yéu cau luu luong ngudi ta lip them nhitng " t6 may bom bo sung ".
Loai may bom nay déng vai trdo bom bd sung tung do luu lugng nudc con thiéu & ting bac md may bom
chinh dugc chon chuwa da nang lyc dé pht bac. Khéc véi cac may bom chinh, cac may bom bd sung c6 téng
luu lugng khong vugt qué hwu lugng clia mot may bom chinh, ngoai chitc ning bé sung, may bom nay con
duge diing mdi nude cho may bom chinh trude khi khéi dong hosic tham gia bom tiéu nuéc trong nha may
... Viéc ¢6 stt dung may bom b6 sung hay khong can phai qua tinh toan so sanh kinh té - ky thuat dé quyét
dinh.

D6i v6i tram bom c6 cot nude thay ddi nhiéu sé c6 anh hudng 16n déi véi lwu lugng ciia may bom, do
dé trudsng hop nay can lap biéu do cong suat dé dinh phuong an sb t6 may. Cach lam ciing giéng nhu dimg
biéu do luu lugng yéu cau.

Chon phuong 4n s6 t6 may cudi cling phai thong qua tinh toan va so sanh cac chi tiéu kinh té va ky
thuat ciia cac phuong an sé may. Khi tinh toédn kinh té thudng cac cong trinh ngoai nha may it thay déi
nhu : bé théo, éng day, kénh dan ..v.v.. nén c6 thé khong can dua vao tinh dau tu phuong an. Thudng diing
phuong phap hoan von chénh lech dé so sanh :

Thy = 22~ ®1g[p,,1= 8 .. 10 nim, ma ching ta 4 bi%t
Ll B

Figure 9.11

Trong cong thitc nay K, Ko 1a vén dau tu c6 ban ctia phuong I v phuong an II. Cp, Cs 1a tdng chi phi
quéan 1y hang nam cta phuong an I va II, bao gém: tién trich ra dé sita chita cong trinh va thiét bi hang
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nam, tién chi phi ning lugng hang nim, tién luong hang nim ciia bién ché can bo quan 1y tram, tién chi phi
vat lisu boi tron, lau chii may méc, tién chi phi hanh chinh quan tri v& cac chi phi khéc.

9.1.2.3 Chon may bom chinh

Sau khi ching ta da xac dinh dugc luu lugng va cot nuée thiét ké ciia méay bom chiing ta sé tién hanh chon
may bom. Noi dung ciia chon may bom la xdc dinh nhan hiéu va cac thong s6 cu thé cia may bom va tién
hanh kiém tra hiéu suét lam viéc, diéu kien khong sinh khi thuc thong qua duong diic tinh ctia méy bom
duge chon ting véi cot nudec Hmax va Hmin ... Dé chon may bom chiing ta diya vao céc bang tra may bom
ho#c cac biéu do san pham may bom da cé san xuét & trong va ngoai nudc dé tra chon. Nhan hieu may bom
tuan theo hang sdn xuat dit. Hién nay kinh té nuéc ta hoi nhap véi cac nude trén thé gidi nén ngoai thiét
bi trong nudc ching ta c6 thé mua & nudc ngoai, cach dit tén thiét bi mbi nudc mot khac, do vay tuan theo
huéng dan cu thé clia noi san xuit. Trong nude ching ta cling da ché tao mot s6 loai may bom, thuong 1a
loai nhd va trung binh nén ngoai viéc mua may trong nuée chung ta thuong mua may ctia Lién X6 ci hodc
ctia Trung Quéc ..vv.. Sau day gidi thieu mot s6 loai may bom nhan hieu Viet Nam va ciia Lién X6 cii ma
ching ta hay chon diung.

9.1.2.3.1 May bom do Viét Nam ché tao

- Méy bom cong xon truc ngang, c6 ky hiéu nhu sau: hai chit dau tién LT biéu thi loai bom li tam, day chit
s6 tiép theo biéu thi luu lugng ( m®/h ), day chit s6 cudi cting biéu thi cot nude ( m ).

Vi duy 1: LT 450 - 16, bi¢u thi day Ia loai bom li tam, c6 luu lugng Q = 450 m3/h, cot nudc bom 1a H
= 16 m.

Vidu 2: LT 28 - 25 A, biéu thi bom li tam, c6 luu lugng Q = 28 m?/h, cot nuwée H = 25 m, da qua cdi
tién ( chit A ).

- May bom li tam song huéng ( hai ctta vao ). Ky higu cing tuong tu nhu bom cong xon chi khac 1a them
chit s6 2 sau LT dé biéu thi bom song huéng.

Vi du LT2 - 280 - 60, biéu thi bom li tam song huéng, c6 luu lugng Q = 280 m?/h va cot nuée H = 60
m.

- May bom da cap truc ngang. Ky hiéu: ba chit dau LTC biéu thi bom li tam da cip, chit s6 tiép theo

chi lvu lugng ( m3/h ), chit s6 tiép theo nita chi cot nude ( m ), chit s6 sau dau nhan chi s6 banh xe cong
tac ( s6 chp ).

Vi dy: LTC 5 - 9 x 13, biéu thi bom li tam da cap, ¢c6 Q = 5 m®/h, H = 9 m, 13 cap.

- May bom xody. Ki hieu: hai chit ddu BX biéu thi may bom xody, day chit s6 tiép theo biéu thi luu luong
(m?/h ) va day chit s6 cudi ciing biéu thi cot nude (m ).

Vi du : BX 3,6 - 16, biéu thi may bom xody, c6 Q = 3,6 m®/h va cot nuéc H = 16 m.

- M4y bom chan khong. Ki hiéu ciing tuong ti may bom cong xon chi khac chit dau 13 BCK 13 bom chan
khong.

Vi dy: BCK 29-510, biéu thi may bom chan khong, Q = 29 m®/h vi H = 510 mmHg

- May bom huéng truc truc ding va truc nghiéng. Ki hiéu ba chit dau HTD hoic (HTN ) bidu thi bom
huéng truc truc ding ( truc nghieng ), diy chit s6 tiép theo biéu thi luu lugng ( m3/h ) va day chit s6 sau
diu gach ngang la cot nude (m ).

Vi du HTD 3600 - 4,5 biéu thi may bom huéng truc truc ding, c6 Q = 3600 m3/h va cot nuéec H =
4,5 m.

- M4y bom li tam da cap truc ding, Ki hieu LTCD 13 bom li tam da cap truc ding, day chit sb tiép theo
1 Ivu lugng ( m3/h ), chit s6 tiép theo la cot nude ciia mot cap (m ) va chit sé sau dau nhan 1a s6 cap.

Vi dy : LTCD 30 - 4x3, biéu thi may bom li tam da cap truc ditng, c6 Q = 30 m®/h, cot nudc mot cap
Admvaic63cap (H=4x3=12m).

- M4y bom hén luu ( bom huéng chéo ). Ki higu HL 14 hén luu, tiép theo 1a Iuu
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9.1.2.3.2 May bom ché tao tai Lién X6 ci:

- May bom cong xon. Chit s6 dau la duong kinh cita vao BXCT tinh béng inch (25 mm ), chit tiép theo K (
ho#ic KM ) 1a bom cong x6n ( hodc bom cong xon khdi ), chit s6 tiép theo nita 1a ty t6c ng da chia 10.

Vidu:3 K - 6, biéu thi may bom cong xon c6 dudng kinh cita vao BXCT D; = 3x 25 = 75 mm, ty
téc ng = 6 x 10 = 60 v/ph.

Ki hiéu khac ciia bom cong xon. Chit dau biéu thi loai bom cong xon, ty s6 tiép theo: tit s6 biéu thi Q (
m3/h ) mau s6 bicu thi H (m ).

Vi dy: K 8/18 1a bom cong xon, c¢6 luu lugng Q = 8 m?/h, cot nude H = 18 m.

- May bom li tam truc ding. Day s6 dau biéu thi dudng kinh ctta vho BXCT tinh béng ( inch ), chit B
chi truc ding, day s6 tiép theo chi ty téc da chia 10.

Vidu : 40 B 24, biéu thi méay bom li tam truc ding, D; = 40 x 25 = 100 mm, va ty téc ng = 24 x 10
= 240 v/ph.

- May bom li tam da cap. Day s6 dau biéu thi dudng kinh D; ( inch ), chit M biéu thi loai bom da cép,
con sb sau dau gach ngang chi ty tdc da chia 10, s6 tiép theo sau ddu nhan chi s6 BXCT ( s6 céap ).

Vidy1l0 M - 6 x 5 1a bom li tam da cip c6 D; = 10 x 25 = 250 mm, ng = 60 v/ph va ¢6 5 BXCT dat
trén ciing mot truc ( bom da cap 5 cap ).

- M4y bom song huéng truc ngang. Ki hieu: s6 dau 1a dudng kinh Dy (inch ), chit tiép theo 1a bom song
huéng, s6 tiép theo nita 1a ty téc da chia 10.

Vi dy 10 6, biéu thi D; = 10 x 25 = 250 mm, may bom hai ctta, ng = 60 v/ph.

- May bom song huéng truc ding . Ki hieu day s6 dau va cudi theo cich trén con chit H CB 1a bom li
tam song huéng truc diung.

Vidu: 20 H CB la bom li tam song hudéng c6 dusng kinh D; = 20 x 25 = 500 mm

- M4y bom huéng truc tryuc ditng. S6 dau 14 Dy (inch ), chit IIp 13 bom huéng truc canh ¢b dinh, sb tiép
theo 13 ty téc da chia 10.

Vi duy: 20 TIp - 60, 13 may bom huéng truc canh ¢ dinh ¢6 Dy = 20 x 25 = 500 mm, t¥ tdc ng = 60 x
10 = 600 v/ph.

Cach ki hieu khac: Chit O 13 bom huéng truc truc ding canh c¢d dinh, chit s6 tiép theo 13 s6 hieu BXCT,
day sb tiép theo la duong kinh BXCT ( cm ).

Vi du: O 6 - 55, nghia 13 bom huéng truc canh c¢6 dinh truc ding, c6 sé hieu BXCT 1a 6, dudng kinh
BXCT la 55 cm.

- May bom huéng truc canh quay truc ding. Day chit OII 1d bom huéng truc truc ding canh quay, sb
tiép theo 1a s6 hieu BXCT, day s6 tiép dén la duong kinh BXCT ( cm ).

Vi du OII6 - 87, nghia 13 may bom huéng truc canh quay truc ding , sd hicu BXCT 13 6 va dudong kinh
BXCT 1a 87 cm.

9.1.2.3.3 Tai liéu tra cidu may bom va cach chon may bom.

Nha méy ché tao may bom cong bd san pham may bom ma ho da ché tao bing bang liet ké hodc bang cac
biéu d6 san pham. Diya vio cot nude va luu lugng thiét ke, khach hang c6 thé tra tim méay bom ma minh
mudn diing. Sau day trinh bay tai lieu 6 dang bang va biéu do san pham da duge cong bd va cach st dung
chiing dé chon may bom.

Bang tra may bom cong xon va hén luu.



Théng s6 k¥ thudt va kich thwde co ban

Kihidubom | Q(m'h) H(m) n Nd/co | Dhit Dxa
(viph) | (kW) | (mm) | (mm)
LT 400- 16 300 - 400 20-16 960 30 250 200
LT 450-16 300 - 300 17.5-15 1460 33 200 200
LT 500-50 500 50 1450 100 250 200
HL 800-9 700 - 1000 9.5-7 960 30 300 300
HL 900 -9 750 - 1000 95-7 980 33 300 300
HL 1000 -12 | 800 -1200 15-78 1450 53 300 300
HL 1200-6 | 1000-1200 | 8&-35 980 33 350 300
HL 1400 -5 1400 5 980 33 350 300

Figure 9.12

8]
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Figure 9.13: Biéu do san phdm may bom cong xon K va cong xon khdi KM.
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Figure 9.14: Biéu dd san phdm may bom huéng truc O va OIL.

Chon kiéu may bom tity thuoc vao Iwu lugng , cot nude thiét ké ( Qtk, Htk ) va loai chat 1éng can bom,
¢ day chét 16ng can bom la nude, va cac yéu té khac. Bom dude chon phai lam viéc 6n dinh, hiéu suét cao,
trong moi ché do lam viéc v6i giao dong luu lugng tit nhé nhat dén 16n nhéat khong phét sinh khi thye. Tram
bom c¢6 may bom duge chon can phai théa man biéu dd yéu cau tudi ( hodc tieu nudc ).

Khi luu lugng thiét ké clia may bom Qtk < 2 m3/s thuong méay bom li tam truc ngang dudc wa diing vi
tinh an toan cao, két cAu don gidn va nhe.

Trong cac bang tra, d6i v6i mdi kidu may bom déu c6 dic tinh géc H - Q ma theo d6 khi c6 Qtk va Htk
ta dé dang xac dinh nhan hiéu v vong quay clia truc may bom ciing nhu cic thong s6 vé dudng kinh ndi
éng hit, éng ddy, cong suat dong co dién can c6 dé kéo bom .Vi du ta can chon may bom lam viec véi Qtk
= 500 m?®/h va cot nuwée Htk = 50 m, tra bang trén ta chon loai bom li tam cong xon nhan hieu LT 500 -
50, ¢6 sd vong quay n = 1450 v/ph, cong suat dong co Nd/co = 100 kW ...

Trén biéu dd sin pham mdi nhan hiéu may bom, vi du bom cong xon K ( KM ), ¢6 mot hinh chit nhat
cong tuong ung ( xem Hinh 9 - 2 ). Canh cong trén va duéi clia hinh chi nhat cong 1a cac duong dic tinh
cot nuée H - Q clia may bom vé v6i cac duong kinh BXCT cho phép 16n nhit va nhé nhat. Cac canh bén
ctia hinh 1a luu lugng gidi han ma may bom c6 the lam viéc v6i higu suat cao ( thudng l6n hon hogc bang
0,9 [U+F068] ax ) VA bdo ddm an toan. Khi biét lwu lugng va cot nude thiét ké, vi du Qtk = 45 m®/h va
Htk = 13,5 m, ta tra dugc diém A nim trong hinh chit nhat cong ciia nhan hiéu 3K- 13 c6 n = 2900 v/ph.
Nhén hiéu méy bom vita chon ( vi du 3K- 13 ) ¢6 dudng didc tinh ctia no, tit Qtk va Htk ta dong tim duge
diém A trén duong dic tinh H - Q. Néu diém A nim dang trén duong H - Q thi mé&y bom dugc chon véi
vong quay di c6 ddm bao higu sudt cao (xem Hinh 9 - 4,a ). Néu diém A ndm ngoai H - Q, ta can déng
tuong tng tréen dudng dac tinh [U+F068] - Q dé kiém tra xem néu bom van sit dung vong quay dé thi hieu
sudt c6 dam bao [U+F068] > 0,9 [U+F068] nax hay khong ( xem Hinh 9 - 4,b ), néu hiéu suat thap thi can
tinh vong quay méi hodc got BXCT ( néu la bom li tam tj toc vira va thap ). Cach tinh lai ny va vé lai cac
dudng diic tinh méi nhu da trinh bay & chuong IV. Trudng hop néu diém A khong nim
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Figure 9.15: a- Diém A nim trén dudng H-Q; b- Diém A ndm ngoai dudsng H-Q.

trong mot hinh chi nhat cong ndo ca , nghia 14 khong c6 may bom ndo duge ché tao thoa man Qtk va
Htk ma ta can. Truong hop nay can dit hang ché tao may bom méi hoiic ciing ¢6 thé chon may bom nao dé
ndm gan diém A, lay cac dudng dic tinh ctia may bom nay ( coi n6 13 may bom méu ) rdi dya vao dé tinh
ra vong quay méi tuong tng véi Qtk va Htk, roi vé lai cac dudng dic tinh méi, nhu da biét & chuong IV.

Biéu d6 san pham clia may bom hudéng truc O va OII ¢6 dang phitc tap hon so v6i ctia bom li tam ( xem
Hinh 9 - 3 ). Duong diic tinh cot nuée yeu cau H - Q ciia diém A véi toa do Qtk, Htk c6 thé nhan duge bing
cach chon géc quay canh ¢ ciia BXCT ( xem Hinh 3 - 12, chuong I1T ). Khong cho phép got BXCT ctia loai
may bom nay.

Toém lai noi dung chon may bom chinh nhu sau:

- Trén co sd c¢6 Qtk va Htk tra nhan hiéu may bom va cac thong so;

- Diing duong dic tinh ctia nhan hiéu méay bom vita chon kiém tra may bom duge chon. Vé lai cac dudng
diic tinh méi ( néu can ) khi thay déi s6 vong quay hoiic khi chon gidi phap got banh xe cong tac;

- X4c dinh cao trinh dat may bom va kiém tra cao trinh nay vé khi thie.

9.2 Dong co dién kéo may bom va chon dong co dién’

9.2.1 PONG CO DPIEN KEO MAY BOM VA CHON DONG CO DIEN

Dé truyén dong may bom cé thé ding dong co dien, dong co dét trong, méay hoi nude, dong co gié, may
thiy Iuc ...vv... Trong dé dong co dién duge dimng phd bién nhat. Dong co dét trong chi duge ding déi véi
méy bom di dong hoiic tram bom da chién & cic ving xa, dong co chay bang stc gié chi dung & noi c6 diéu
kién thich hop st dung gi6... Béi vay & day chiing ta chi nghién ctu vé dong co dien.

Hé théng truyén déng may bom véi sy tdc dong ciia nang hugng dién goi la truyén dong dién. Quy udc
c6 thé chia he théng nay lam ba phan: dong co dien, thiét bi diéu khién dong co dién, trang thiét bi truyén
ning lugng tit dong co dién dén may bom.

Dong co dién duge st dung rong rii trén tram bom do tinh wu viét ciia né so véi cac loai truyén dong
khac: khéi lugng xay 1ap duge gidm nhé, nén méng va thiét bi truyén nang lugng tit dong co dén may bom
don gian hon ( truc dong cd va truc may bom c6 thé duge ndi qua khép ndi truc ), dé tir dong hoa khi khai
dong hosic ditng may, chi phi van hanh nhd, diéu kién lam viéc t6t nhat, gian may sach sé ..v.v...

2This content is available online at <http://voer.edu.vn/content/m13662/1.1/>.
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Trong tram bom thudng st dung dong co dién xoay chiéu ba pha di bo va dong bo.

9.2.1.1 Pong co dién di bod

Pong co dién di bo 1a dong co c6 vong quay ctia 10 to nhd hon vong quay cua tir trudng, né lam viéc ¢6 "
do trugt " so v6i tir trudng clia stator ( bang so sanh dudi day ):

So doi cuc Pongco dién S0 doi cuc Pongco  dién
Dibo Pong bd Dibd Pong bd
1 2900 3000 5 585 600
2 1450 1500 6 485 500
3 960 1000 3 368 375
4 730 750 10 290 300 )
Figure 9.16

Dong co di bo ¢6 hai loai 1a dong c¢6 16 to ngin mach ( con goi 1a dong co 1ong séc ) va dong co quan
day. Dong co o to ngédn mach ( xem Hinh 9 - 5 ) so vdi dong co quan day thi c6 két cau don gidn hon, kich
thudce va khéi lugng nhé hon, gia thanh ré hon. N6 ¢6 thé duge dau truc tiép vio mang dién qua cau giao
don gian hodc diéu khién tit xa bing khdi dong tit. Tuy nhién can thiy ring khi dau truc tiép dong co nay
vao mach thi dong dién mé may tang 5 ... 7 lan so véi dong dién dinh mtc, va diéu nay gay bat lgi dbi véi
céc ho diing dién khac ciing mang. Pong co 16 to ngin mach cé thé truc ding hodic truc ngang.

Figure 9.17: Ciu tao dong co dién di bd r6 to ngdn mach.

1- cud nhan khong khi; 2- truc; 3- 16 to; 4- cuon day; 5- nip thong gié; 6- 6 hudng;
7- day ra clia stator; 8- nidp bdo vé dau day ra; 9- phan tinh ép vao gia ds; 10- gia do
bang gang; 11- vong dé méc nang ha.
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Dong co dien di bd 6 to quin day c6 bién tré khéi dong duge ndi véi cudon day ciia ro to. Bién trd khai
dong chi dugc dong vao mach 16 to trong giai doan mé may dong co. Khi vong quay dong co dién dat téi
gan vong quay dinh miic thi bién trd ty dong ngit, con dong co van tiép tuc & ché do nhu 6 to ngan mach.
Dong dién mé may 6 dong co 16 to quan day nhd hon vai 1an so véi 16 to ngdn mach . Tuy vay trong tram
bom, déng co 16 to quan day it dude st dung hon hon 16 to ngan mach béi vi két ciu ciia n6 phtc tap hon,
kém an toan trong van hanh va gid thanh lai ddt hon .

Cén cit vio cong suat c6 thé chia dong co dien di b lam ba loai chinh sau:

- Loai nhé ( ¢6 cong suat nhé hon 100 kW ) thuong 13 dong co 16 to ngén mach ba pha, dong co loai nay
khong c6 yéu cau gi dic biet khi khdi dong; dién 4p dinh mitc thudng 1a 220 / 380 hodc 500 V.

Dong cd ché tao ¢ Lién X0 cii dung chit A dé ki higu dong cd dién di bo ( hogic chit AO ki hiéu dong co
di bo c6 bao ve dit ngoai trdi ), con s6 tiép theo chi cd than may, s6 tiép theo nita chi ¢é chiéu cao 16i thép
ti, con s6 sau dau gach ngang chi s cyc tir.

Vidu A 62 - 4 13 dong co di bg, c6 ¢§ than may 14 c¢d 6, ¢ chidu cao 16i thép tir 1a ¢ 2, ¢6 4 cyc tit.
Néu ki hieu AO 62 - 4 1a dong co di bo dat ngoai troi an toan va cac ky hiéu chit sé nhu quy wéde trén.

Ki hiéu clia dong co di bo Viet Nam ciing gidong Lién X6 chi khéc 1a thay chit A béi

chit K ( khong dong bo ) hodc chit AK ( khong dong bo kiéu kin, dit ngoai troi ). Vi du DK 62 - 4 1a
dong co di bo kiéu kin dit ngoai troi, ¢§ than may 1a 6, ¢d chiéu cao 161 thép tir 1a 2 va ¢6 4 cuc tir.

- Loai trung binh ( c¢6 cong suét tit 100 ... 200 kW ). Dong co di bo loai nay c6 dién ap tir 220 / 380 V,
3.000 V hoiic 6.000 V. Lién X6 cii ché tao cic loai c6 ki hieu TAM, AM va AM. Trong d6 chit A 14 dong co
di bo. TAM, AM la dong co roto ngdn mach kiéu ranh sau va kiéu 16ng séc kép c6 tinh ning mé méy t6t,
thich hgp vé6i dung lugng ngudn dién nhé, phu tai khéi dong khong 16n. Loai AM la loai dong co di bo ro
to quan day, diing trong truong hop dung lugng nguoén nhé khong da cung cap cho dong co di bo kiéu 16 to
ngan mach khi khéi dong.

- Loai 16n ( ¢6 cong suét 16n hon 300 kW ). Dong co di bo loai 16n Lién X6 ché tao c6 céac loai: AMCO
13 loai dong co kiéu ngén mach, loai [U+F046]1 AMCO 13 loai dong co di bo kiéu quén day. Loai dong co 16n
nay c6 dieén 4p 3000 V va 6000 V. Loai BAH la dong co di bo truc ding . Ki hiéu loai déng co nay nhu sau :
Sau ch@ BAH lan lugt 1 ¢ than may, cd chiéu cao 16i thép tir, s6 cyc tit. Vi du BAH 14 - 49 - 6 13 dong
co di bo tryuc ditng c¢6 c¢d than may 1a 14, c& chidu cao 16i thép tir 1 49 va ¢ 6 cyc tit.

9.2.1.2 DPong co dién dong bd

Dong co dién dong bo 1a dong co c6 s6 vong quay clia 1o to bang s6 vong quay ciia ti trudng stator. Khi
dong co kéo may bom c6 cong suit 16n hon 200 kW va lam viéc trong thoi gian dai lien tuc thi thuong dung
dong co dien dong bo dé kéo. S6 doi cuc p va tan sb tieu chuan f = 50 Hz quyét dinh s6 vong quay ctia dong
co:n = 60f / p.

Két ciu ctia dong co dong bo ( xem Hinh 9 - 6 ) phiic tap hon két cAu clia dong co di bo. T thong trong
dong co dong bo dudc tao thanh do bo kich tir rieng, dé 14 mot may phat mot chidu nhé. Dé dua dong co
dién vao lam viéc, 16 to can phai quay véi vong quay gan véi vong quay tit trudng clia stator. Béi vay 1o to
clia phan 16n cac dong co dién dong bo c6 dat cuon ngan mach khdi déng phy, tucng tir nhu cudn day ro to
cua dong co di bo.

Dong co dién dong bocé dien ap 3.000 V, 6.000 V, 10.000 V v& hon. Lién X6 da ché tao loai dong co
dong bo loai MC, B, B C, BC H ..v.v...

Loai B C ( xem Hinh 9 - 6 trang sau ) ¢6 ki hieu nhu sau: B 1a dong co truc ding, chit la dong co, chit
C la dong bo, day sb tiép theo la dudng kinh stator ( cm ), ddy s6 sau dau gach chéo 1a chiéu cao 16i thép
tit ( cm ), chit s6 sau gach ngang 1 s6 cyc tit. Loai dong co nay hién nay da ché tao c6 cong suat dat dén
200.000 kW.

Vidu B C 325 / 44 - 16 1a dong co dien dong bo truc ding c6 dudng kinh stator 1a 325 cm, chiéu cao
161 thép ti 1 44 cm, ¢6 16 cyc t ( 8 doi cuc ).

Loai BC H 1 loai dong cd ddng bo truc ding ding cho may bom nuée. Ki hieu cac sd sau day chit lan
lugt 1a: cd than mdy, diy sb tiép sau gach ngang 13 cd chiéu cao 16i thép ti, con sd sau gach ngang cudi la
s6 cuc tit. Vidu BC H 15 - 31 - 8 13 dong co dién dong bo truc ngang c¢d than may 1a 15, ¢d chiéu cao 16i
thép tiur la 31 va ¢6 8 cuc tu.
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Figure 9.18: Ciu tao clia dong co dién dong bo B C- 325/44 - 16.

1- gia d& dudi; 2,8 - & truc dinh hudng ; 3- 16 to; 4- cuc tir; 5- stator; 6- 6 da;

7- thiét bi lam nguoi; 9 - kich tir.

Dong co dien dong bo mic dit ¢6 cau tao va tu khéi dong phiic tap, gia thanh cao (thuong hon 20% so
v6i dong cd di bo ) nhung vin duge diing rong rai trong thuyc té vi nhitng wu diém sau day:

- C6 kha ning lam viéc v6i hé sb cong suat ( cosg ) dat t6i 1, do vay nang cao duge hé sd cong suat ciia
mang va tao kha nang st dung dién kinh té;

- He sb cong suét khong phu thudc vao vong quay dinh mic clia ro to;

- Dong co lam viéc 6n dinh khi dien ap trong mang giao dong;

- G6p phan tiang hé s6 cong suat cos¢ khi tham gia bt dong bo trong ludi dien .

9.2.1.3 Cac loai co ciu truyén dong tir dong cd cho may bom

Co nang do truc dong co truyén cho truc may bom cé thé qua cac thiét bi khac nhau nhu: khép ndi dia,
khép noéi thiy lue, khép néi dién tit, truyén dong dai truyeén, truyén dong banh ring ..v.v...
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9.2.1.3.1 Khép nbi dia

Khép nbi truc loai dia dugce ding dé néi truc dong co va truc may bom cé ciing vong quay dinh miic . Cac
chdt 2 mot dau bi ndi ciing trén dia 1 ndi truc dong co va

dugc 16ng bén ngoai bing 6ng cao su dem ldp vio cac 16 & dia 3 clia ciia truc may bom. Khép dia nay
nhd c6 cic dng cao su nén khi moé men xodn truyén tit truc déng co cho truc may bom sé c6 va dap mém.
Loai khép ndi nay c6 cau tao don gidn va tién lgi cho van hanh. Hiéu suét clia né gan bing 1. Bdi vay khép
néi dia duge dung rong rai.
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Figure 9.19: Céc loai khép ndi truc dong co va truc may bom.

a- khép ndi dia; b- khép nbi thiy lyc; c- khép ndi dien tir.

9.2.1.3.2 Khép nbi thuy luc

Khép néi thiy lyc dude dung ndi truc dong cd va truc may bom khi can didu chinh vong quay ciia may
bom cho phit hgp véi cac diém cong tac trén dusng H - Q nhung vong quay ctia dong co khong déi. Cau tao
ctia khép thity Ie gom c6: banh xe bom li tam 2 ndi v6i truc dan dong 1 ( truc dong co ) va banh xe cong
tac turbin 4 néi véi truc bi dong 3 ( truc may bom ). Banh xe li tam 2 quay do truc dong co kéo va lam
tang nang lugng clia chat 16ng chay qua n6 ( tit tam dén chu vi ). Nang lugng nay truyén cho banh cong tac
turbin 4, banh 4 ndi v6i truc may bom chinh théng qua truc bi dong 3. Truc 3 lam viéc ¢6 do trugt tuong
déi so v6i truc dan dong 1. Mic do trugt phu thudc vao lugng chat 1éng dua vao khép néi do mot may bom
dic biet cung cap. Khi thay déi do trugt cling 1a thay déi vong quay clia m&y bom chinh va higu suét clia
khép néi ciing phu thudc vao mic do trugt. Néu mic do truct 1a 2 ... 3 % thi hiéu suét ctia khép thiy luc
dat 0,96 ... 0,98, khi mtc do trugt 16n hon 50% thi hiéu suédt khép néi gidm dén 0,6.

9.2.1.3.3 Khdp nbi dién tir

Khép ndi dién tit duge diing ciing gidng diéu kién ctia khép ndi thiy Iyc. Ciu tao clia né gdm phan cam 2
dudc gin vé6i truc may bom va phan tng 1 gan véi truc dong co. Khi dong dién mot chidu qua vong tiép xic
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5 din vao cuon kich thich 3 thi gitta phan ng 1 va phan cAm 2 xuit hién quan hé dién tit. Quan hé nay lam
cho phan cam phai quay theo vong quay clia phan tng véi mot mic do trugt nao dé. Khi dong dién thay
déi déu din thi mic do trugt ciing thay déi déu din va do vay ciing lam cho vong quay ctia may bom thay
déi. Uu diém chinh ctia khép ndi dién tit 1a don gidn cho viéc diéu khién, sita chita va cong viéc du phong,
céc chi tiét it bi mon, c¢6 kha nang didu khién tir xa vi tu dong héa. Nhuoc diém ciia né 13 khéi lugng va
kich thudc ctia n6 16n, khi nhiet do mai trusng thay ddi thi lam viec kém én dinh. Hiéu suit ctia khép ndi
nay phu thudc vio mic dé trugt cia phan cam.

9.2.1.3.4 Truyén dong biang dai truyeén.

Truyén dong nay dude sit dung khi vong quay truc dong co khac vong quay truc may bom ho#c khi truc
dong co va truc may bom dat cach nhau hodc duge dat & nhimg mit phing ndm ngang khac nhau. Nhanh
kéo ctia dai thudng dat ben dudi con nhanh khong tai dit phia trén nhanh kéo. Higu suit cta dai truyén
vao khoang 0,94 ... 0,98.

9.2.1.3.5 Truyén doéng banh ring ( bd bién téc ).

Truyén dong banh ring ciing duge dung gidng nhu truyén dong dai. Bo bién tbc gdm cac truc va cac banh
ring 1ap hoan chinh trong mot hop nhd. Trong thai gian lam viéc né can duge boi tron bing dau. Higu suit
clia truyén dong banh ring dat 0,98 ... 0,99.

Tinh hop 1y ciia viéc st dung loai khép ndi hosic truyén dong nao trong trudsng hgp cu thé phai duge lap
luan qua tinh toan kinh té ki thuat than trong.

9.2.1.4 Chon dong co dién cho may bom.

Trong mot s6 bang tra may bom ngudi ta da cho dong co dién di kem. Trong trudng hop may bom chua c6
dong co di kém ta phai tién hanh tinh toidn va lya chon dong co thich hgp. Diéu kién chon dong cd kéo may
bom 13 dong co dudce chon phai ddm bio truyén cong suit can thiét cho may bom véi s6 vong quay da cé
ciia may bom. Cong suit can thiét va vong quay truc dong co c6 thé duge chi din & tai lieu may bom. Vong
quay ctia dong co duge chon va vong quay clia may bom chénh léch khong qua 5%.

Cong suat yéu cau 16n nhat cia may bom ( kW ) khi s6 vong quay da cho trén truc ctia may bom dugc
tinh theo cong thic:

N mese = 381QH /1

Figure 9.20
Trong d6: Q, H, [U+F068] 1a luu lugng ( m3/s ), cot nuée ( m ) va higu suat may bom lay véi cong suit

yéu cau lén nhat. Déi véi may bom li tam ti tdc vita vi nhé thi cong suit 16n nhat xdy ra khi Q = Qmax
vd H = Hmin ( Hinh 9 - 8,a ) . D6i véi may bom hudng truc



164 CHUONG 9. CAC THIET BI CO DIEN CHINH CUA TRAM BOM

Figure 9.21: Xac dinh Q, H, [U+F068] dua vao dudng dic tinh cia méy bom.

thi cong suét 16n nhat x4y ra khi Q = Qmin va H = Hmax ( Hinh 9 - 8,b ).
Coéng suat dé chon dong co dién sé la:

H::Ic zk Nrr:El:nc I g

Figure 9.22

Trong do6: nyq 13 hiéu suét truyén dong. Lay nyq = 1 v6i khép ndi dia.
k 14 hé sb an toan cong sudt, lay theo bang sau:

N ( kW ) 2 2....5 5... 50 50 ... 100 100
k ,7...15 | 15...13| 1,15...1,1 | 1,08 ... 1,05 | 1,05
Table 9.1

C6 thé tham khao thém tai lieu cta Lien X6 cii: Khi Ng.< 20 kW thi k = 1,25; khi Nge= 21 ... 50 kW
thi k = 1,21; khi Ngo—= 51 ... 300 KW thi k — 1,15; khi Ngo> 300 kW thi k = 1,1.

Kinh nghiém thyec té cho thay khi cong suit yéu cau clia may bom < 200 kW ngudi ta khuyeén dung dong
co dién di bo c6 dien ap thap ( dién dp luéi < 1000 V ); khi cong suat yéu cau ctia bom 16n hon 200 kW va
viéc khéi dong cling nhu ditng may tién hanh thudng xuyén thi nén ding doéng co dién di bo c6 dién ap cao
( dien ap > 1000 V ); con khi cong sudt yéu cau clia may bom 16n hon 200 kW va viéc khéi dong va dimg
may khong thuong xuyén thi nén dung dong co dién dong bo c6 dieén ap cao.

Ngoai viéc chon doéng co theo cong suidt va vong quay da néu trén, khi chon dong co dién con phai xét
dén van dé khdi dong clia tiing loai may bom ma dong cd kéo. Tt dudng N - Q ctia may bom ( xem Hinh
9 - 9,a) ta thay ring: bom li tam ti toc vita va thap khi khéi dong ( khi Q nho ) thi ¢6 cong suat yeu cau
thap; con bom li tam ti tdc cao
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Figure 9.23: So sanh dudng diic tinh cong suit cac laoi bom.

a - Dang duong N - Q ctia cac loai may bom khac nhau.

b - Biéu do thay déi cong suat dong co khi khéi dong.

va bom huéng truc khi khéi dong ( Q nhé ) thi cong sudt rat 16n. Nhu vay bom huéng truc va bom li
tam ti toc cao ( ng > 300 v/ph ) phai c6 cong suat khdi dong 16n, can phai rat chi ¥ van dé khéi dong khi
chon dong co dién cho hai loai may bom nay.

Trong moi trudng hgp, mé men quay do dong co tao ra phai luon 16n hon moé men can khi may bom lam
viec, nhét 1a khi mé may. Gia tri clia cAc mo men nay cé thé tra duge trong cac bang tra dong co. Xét khai
quat vé cac loai dong co dién ta thay ( xem Hinh 9 - 9,b ): Truc tung biéu thi ty s gitta m6 men va mo men
dinh mic ( M/Mg ), truc hoanh biéu thi ti s6 vong quay va vong quay dinh mitc ( n/no ) dong thsi ciing
biéu thi do trugt ¢ = ( no - n ) /np, khi khéi dong thi e = 1, khi vong quay dat dén vong quay dinh miic
thi e = 0. Tt biéu dd trén Hinh 9 - 9,b ta thay:

- Déi véi may bom li tam st dung dong co di bo ro to ngdn mach. Khi khéi dong néu déng kin van éng
day thi moé men cén dién bién theo dudong I va cao nhét chi chiém 0,35 ... 0,5 m6 men dinh mtc. Néu lic
khéi dong md hét van éng day thi mé men can dién bién theo dudng II va ciing chi dat dén bing moé men
dinh mitc. D6i voi bom li tam ti tdc cao, cong suat khi Q = 0 xap xi céng suat dinh mic do vay dudng dién
bién clia né ciing tuong tir dudng 1I. Diéu nay cho thiy déi v6i may bom li tam néi chung néu diing dong co
dién di bo r6 to ngan mach thi vin dé khéi dong khong c6 gi dang ngai.

- Déi v6i may bom hudng truc, néu c6 ding van 6ng day khi khéi dong thi duong mo men cén sé lén cao
theo duong III, do d6 c6 kha ning qué tai dong co. Do vay can tién hanh kiém tra qua tai khi mé méy trong
no6i dung chon dong ca.

Hién nay & cac tram bom nho, dong co di bo o to ngdn mach duge ding rat phd bién va ding cau giao
trye tiép mdé may. Véi cach khéi dong nay dong dien khéi dong dot ting dén 5 ... 7 1an dong dién dinh muic.
Céac dong co dién phai ¢6 cAch md méy thich hop vé6i didu kién cong sudt ngudn cung cip cho né va cong
suat tram bién ap. Trong viéc mé may ta can tim bién phap giadm dong dién va dién 4p md may. C6 thé
diing bién phap dau sao - tam giac ( Y/A ) dé khéi dong dong co c6 cuon day stator da dau tam gisc. Co
thé duing bién ap tu ngdu ha dien ap xudng con 0,6 dén 0,8 dién ap dinh mic ro6i dong may dé khdi dong,
cach nay giam dudc dién 4p mé may nhung lai lam gidm md men mé may, nén né dugc dung cho cac dong
co ¢6 mo6 men can nho, khong nén dung véi dong co c6 mo men can 16n vi ¢6 kha nang dong co khong kéo
néi may bom.

Dong co dién dong bo ¢6 md men quay ti 1é bac nhat vé6i dien ap ( trong khi dong co dien di bo ¢6 mo
men quay ti 1&¢ bac hai v6i dieén &p ), do vay su thay doéi dien ap trong day dan it anh hudng dén mo men
quay. D6 1a mot wu diém 16n ciia n6 so véi dong co di bo. Dong co dong bo ciing thudng khéi dong bing cac
phuong phap khéi dong cia dong co di bo. Trong céc tram thity dién tich nang, dé khéi dong "té may ba
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may" dong co dong bo, khi chuyén ché do ngusi ta cé thé ding turbin gédo nhé dé quay t6 may vé ché do
dong bo 161 mdi déng méy vao luéi.

Toém lai noi dung chon dong co dién nhu sau:

- Dya vao cong suat dong co tinh theo cong thic (9 - 8 ) va vong quay clia may bom da biét, hinh thic
truc t6 may, tra dudgc dong co dién va céc thong sé co ban clia dong co duge chon ( trong do6 c6 cong suat
dinh mtc Ndc va vong quay dinh mtc ).

- Kiém tra diéu kién qua tai dong co véi cot nude 1én nhat hoiic nhé nhat xay ra trong hai truong hop
thiét ké va truong hgp kiém tra. Yéu cau cong suit qua tai phai nhé

hon hoac bing cong suit dinh mic clia dong co Ndc da chon. Kiém tra do chénh léch vong quay gitta
dong co vA may bom khéng duge qua 5 %.

- Xem xét tinh nang khéi dong ctia dong co ¢6 phit hgp v6i may bom hay khong va dung bién phap khéi
dong nao cho thich hgp.

9.3 May bién ap va chon may bién ap cho tram bom®

9.3.1 MAY BIEN AP VA CHON MAY BIEN AP CHO TRAM BOM

Tram bom tuéi tiéu thuong dude xay dyng & viing nong thon va thudng 1ay dién tit nhitng ngudn dién va so
dd néi day khac nhau. Néu tram bom dit trong khu viye cé tram ha ap clia nong trang, clia trang trai hay
ciia nha may thi c6 thé lay dien tir tram ha 4p. Néu tram bom lay dien tit dudng day cao &p c6 cap dien ap
cao hon dién 4p dong co can phai x8y tram ha ap ngay canh tram bom. MAy bién ap dudc b6 tri hosic canh
nhd may bom hoadc dit trong mot gian doc lap ctia nha may. Néu tram bom duge trang bi nhitng dong co
c6 dién ap cao (trén 1.000 V) thi dé c6 dien tu diing ( dé chay dong co nhé clia cac thiét bi phu hay chiéu
sang ...v.v.. ) can phai dat théem cdc may bién 4p nhé phu trong nha may. Néu c6 mot sé6 tram bom nam
gan nhau thi c6 thé xay dung mot tram ha thé rieng phuc vu chung cho chiing.

Déi v6i cac tram bom 16n, quan trong vi du tram bom tiéu 1én tiéu nuée cho khu vige réng thi can phai
lay dien tit hai ngudn doc lap va tai dien bang cac duong day doc lap dé dam bao tinh an toan cao.

Chon so dd cap dién nao ciing phai qua tinh todn vi so sanh kinh té - ki thuat dé quyét dinh. Viéc chon
méy bién do cho tram bom nhé thudng chon mot may con tram 16n ¢é thé nhiéu hon. Dé chon may bién ap
ta phéi biét cong sudt yéu cau clia tram (Syc), dién ap ctia nguon dien ( U ), dien ap dong co ( Ug ), s6
may bién 4p ...

Cong suét yéu cau ciia tram ha ap tinh theo coéng thitc sau:

K1 K2 N N e
Syc=(105 . 112102 dc-m.mti (KVA)

g0 8

Figure 9.24

3This content is available online at <http://voer.edu.vn/content/m13677/1.1/>.
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Trong cong thitc:

tk : :
congsuatlonnhat trentrucdongcovoichedothietke .., . : ..
K1= Nitiax _ CoNg , g . 1a hé s0 phu tai ;
MNdc congsuat dinh muc cua dongco
somay lam viec

= e — g0i 1a hé s6 s dung dong thoi ;
ongsomay trong tram

K2

K3 =07...10, goi la hé s6 thip sang ;

Ngc la hiéu suat cia dong co.

Figure 9.25

Duya vao Uj, Ug. vaSyc va s6 may bién ap ta c6 thé tra ra may bién ap can dung. Chi ¥ ring may bién
ap c6 loai trong va ngoai nudc san xuit. Loai nudc ngoai san xuédt can phai tién hanh tinh toan hiéu chinh
nhiét do sau khi tinh theo ( 9 - 9 ) 1di mdi tra chon méy bién ap. Cau tao vd nhitng van dé lien quan dén
may bién 4p c6 thé tham khao trong cac gido trinh va tai liéu lien quan.
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Chuong 10

Cac thiét bi phu trong tram bom

10.1 Trang thiét bi co khi’

10.1.1 TRANG THIET BI CO KHi

Cac trang thiét bi co khi clia tram bom gom nhiing loai sau:

- Céc cita van, lu6i chan ciing v6i phan chi tiét 1ap dit, dich chuyén chiing;

- Céac thiét bi nang ha tinh tai hodc di dong v6i cac méc, can kéo va dam ngang;

- Céac may vét rac va don rac dé lam sach 1u6i chén réac;

- Céc xe con chuyén thiét bi va vat lieu.

Thanh phan va két cau clia cac thiét bi co khi chii yéu phu thudc vio quy mo ciia tram bom, bién do
giao dong muc nudc ngudn va kha ning ton dong clia vat ndi.

I This content is available online at <http://voer.edu.vn/content/m13698/1.1/>.
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10.1.1.1 Céc loai ciia van phing

f E‘u‘”—"’ﬂ'——_—_ﬂ_— ek aaa

ST TES mE = B
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Figure 10.1: Két ciu ciia van phing sita chita.

1- ban ch&n nudc; 2- moc treo; 3,5- phan tya truyén tai trong len chi tiét dat sin; 4- tAm chin; 6- dam ngang
béng thép; 7- vién chin nudc; 8- tudng nguc.

Trong tram bom thuong dung cia van dudi sau ( mép trén van ngap dudi myc nude). Theo cong dung
ta chia cac clta van nay lam cac loai:

Ciita van chinh ( cita van cong tac ) dimg dé diéu chinh mue nuée trong kénh hodc diéu chinh cot nude
ctia bom ( vi du dung khi khéi dong may bom huéng truc v bom huéng chéo ). Cita van nay can phai c6
kha ning nang, ha trong dong nuéc dang chay va cho phép nudc chdy bén dudi mép dudi cita van .

Cita van sita chita ( Hinh 10 - 1 ) dugc ding dé chin tam thsi dong chéy & clta nuée vao khi can sita
chita may bom hofic sita chita cita van chinh. Két ciu ctia n6é don gidn hon clia cita van chinh vi né duge
nang ha trong diéu kién nudc tinh .

Chta van sir ¢6 duge dung trong trudng hgp ctia van chinh hoic dusng éng ap Iuc hay may bom chinh bi
s ¢b. Khi d6 ctta van nay sé ha nhanh chin dong nuéc trong diéu kién nudc dang chdy. Viéc nang ciia van
nay thuyec hién trong diéu kién dong nudc tinh .

Ctta van sita chita - su c6 lam ca hai chiic ning sita chita v st ¢b. N6 duge diit trude cita van chinh.

Céc ctlta van sita chita dudi sau thuong lam dang trugt phing, con cita van chinh va sita chita - su cb
thuong lam dang phing c6 banh xe di dong. Ngoai ra con c6 thé ding ciia van dia hodc cita van xoay thay
cho cita van phang.
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10.1.1.2 Luéi chian rac va may don rac.

Lu6i chin rac duge dit & trude tat ca cac cita lay nude dé ngin rac va vat noi vaio may bom. Thong thuong
lusi dude dit ngay trude dng hiit ciia may bom, tuy nhién ciing c¢6 trudng hop dat lwdi chin rac 6 noi tach
biét céch xa bé hiit ( xem Hinh 8 - 8 ).

Céu tao ciia ludi chan rdc gom c6: khung chiu lyc 1 va cac thanh ding 3( xem Hinh 10 - 2 ). Khung chiu
lic gdm c¢6 hai hofic nhidu dam, gdm c6 cic cot va cac cot chin ding ( néu chiéu rong 1u6i 16n hon 2 m ).
Kich thuéc luéi chan rac duge xac dinh theo van téc cho phép ciia dong nude qua lusi. Khi vét rac bang cac
bién phap thii cong va nuée it rac thi van tdéc cho phép V < 0,5 m/s; khi vét rac bang phuong tién co gisi
v6i diéu kien dong rac nhu trén thi V < 1,2 m/s, con khi trong nuée nhiéu rac thi V < 1 m/s. Khi lay nuée
tit kénh chinh thi van téc cho phép V ¢6 thé duge giam 20 %.

Cac thanh ludi duge 1am tir nhitng thanh thép day 4 ... 16 mm, rong 50 ... 140 mm. Néu luéi diing cho
méy bom huéng truc hodc cinh chéo thi khoadng trong giita hai thanh ludi liy t < 0,05Ds vA nim trong
khodng 30 < t < 150 mm ; con déi véi may bom li tam lay t < 0,03Dy v nam trong khoadng 30 < t < 100
mm. Trudng hop vét rac bing phuong phap thi cong yéu cau khodng cach t < 60 mm.

Lu6i chén rac c6 thé dit nghieng mot goc a = 70 ... 80° dé dé vét rac, c6 thé dat thing ding déi véi vét
rac bing co gidi. Ludi c6 thé dit cd dinh hodc c6 thé thao 18p dude va duge dat trong ranh tiya khung ludi.

Lu6i chin rac nhé don rac bing thii cong nén dit nghieng dé dé cao rac va chiéu cao ludi khong nén qua
2,5 m, khi v6t rac bing cd gidi c6 thé dat ludi thing ding trong ranh. Ludi chan rdc dusi sau chi nén sit
dung khi chiéu cao phan lam viéc ctia luéi nhd hon 50 % chiéu cao cita lay nude. Viec don sach ludi c6 thé
tién hanh ca khi may dang

van hanh . It khi cho phép nang luéi dé don réc hoiic kidm tra khi ludi dang bi dong rac.
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Figure 10.2: Két cau ludi chin rac.

1- khung; 2- tai kéo; 3- thanh ludi; 4,5,8 - chan ngugc, chan muat, chan ding;

6 - thanh gifing; 7- dai gia c6; 8 - rAnh tya luéi.

Méy don rac ding dé don sach rac bi dong nuée ép vao luéi ( Hinh 10 - 3 ) chiing gom c6 céc loai nhu
cao tay, cao truyen dong dién ..v.v... Con cac vat noi trude lusi duge gau ngoam treo trén cau truc chit mon
b6c dé ( xem Hinh 10 - 5 ).

Hinh 10 - 3 biéu thi cac bo phan cia mot loai may don rac kiéu gau gom céc bo phan chinh : xe di dong,
trén do 1ap co chu kéo rac ( vi tri 2 khi ha, 3 khi nang ), cd cAu quay gau diit trong budng 5 va thiing nhan
rac 6. Xe di dong chay doc theo dudng ray 9 dén vi tri can vé6t rac. Khi xe dén dtng vi tri vét rac, cic dong
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co dién dat trong budng 5 sé duge hoat dong dé ha gau 3 xudng vi trf 2 r6i kéo len trén dé gom rac dua vao
thimg 6. Giéng gém rac 11 nhan rac tit thung 6 sau dé rac dude dua di noi khac.
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Figure 10.3: Két ciu may don rac kiéu gau loai PH - 2000.

1- lu6i chin rac; 2,3- vi tri gau khi ha va khi nang; 4- day cap; 5- budng dit cac

co cau diéu khién gau ; 6 - thiing chita rac; 7 - banh xe dinh huéng; 8- phan di

dong; 9- ray; 10- ranh dit cap dién; 11- giéng gom rac.

O nhitng noi tiép xtc gitta cita van hogc 1udi chan rac véi phan bé tong con dit sin nhitng két cAu thép
dé tita, lam kin nude hay tao huéng cho van di dong. Chon dam thép chit I vao phan bé tong ngudng dé do
ctia van hodc d5 ludi chdn rac. Chon thép tdm vao phan che tudng nguc dé lam chd tya va lam kin nude
phan trén cita van. Op thép goéc hinh chit U doc ranh ding dé lam ranh huéng cho xe lan hay trugt khi nang
ha ctta van hoiic ludi chin rac. Tiy thudc vao kich thude cita van ma bé rong ranh c6 thé thay doéi tir 0,25
... 1,5 m va do sadu tuong tng cia ranh khoét vao tru pin tir 0,2 ... 0,9 m.

10.1.1.3 Thiét bi nang - van chuyén.

Thiét bi nang - van chuyén trong nha méy va ngoai nha may gom c6: pa ling, cau truc dam treo, cau truc
cau, can truc chit mon ( cau truc chan dé ), can truc 6 to, may nang truc vit, may nang thiy lyc, may toi ...
Cac thiét bi nay lam ting téc do va gidm nhe lao dong khi 1ip rap, sita chita cac trang thiét bi trong gian
may ciing nhut van chuyén cac cita van va luéi chan rac ngoai nha may. S6 lugng va kich thude clia thiét bi
nang - van chuyén tity thudc vao chiic nang, cuong do st dung va khéi lugng kich thudc ciia vat can nang.
Sau day ching ta tim hiéu mot s6 loai thudng gap.

10.1.1.3.1 Pa lang va cau truc dam treo

Pa ling diing dé nang ha vat c6 trong lugng < 1 tan theo phuong thing ding va dé dich chuyén cac cita van
sita chita ning < 4 tan. Truong hgp don gian, pa ling dugc treo trén gia ba chan ( goi la céi t6 ) dé nang
ha vat nhd dat rieng 18. Trong gian méy pa lang dudc treo va dich chuyén theo dam ray 4 ( xem Hinh 10 -



174 CHUONG 10. CAC THIET BI PHU TRONG TRAM BOM

4,a ). Con ray 4 lai dugc treo va dich chuyén doc theo hai dam ray 1, hai dam nay dugc treo vio mai nha
may, do vay két cAu mai can phai ddm bao chiu lyc do vat nang vi két ciu pa lang truyén dén.

Figure 10.4: Céc loai cau truc trong gian may.

a, - cAc cau truc dam treo cé sttc nang dén 5 tan, diéu khién bang tay va bing dién;

b, - cau truc mot dam c6 siic nang dén 8 tan ( diéu khién tay ) va dén 250 tan dicu

khién bang dién. 1- ray don; 2- con trugt dan dong va bi dong; 3- truc truyén dong;

4- cau chay; 5,8- pa ling; 6- co cau di chuyén; 7- day cap lay dién; 9- dudng ray; 10-

cabin diéu khién; 11- xe tdi; 12- thiét bi vi noi dien ctia dudng day lay dién chinh.

Dam 4 chuyén dich theo phuong doc truc nha may, con pa ling dich chuyén qua lai theo dam 4 khéng
ché vi tri huéng ngang gian may. Nhd vay c6 thé nang ha va dua vat can thao 1dp dén vi tri mong mudn
trong gian méy. Nhugce diém ctia thiét bi nang pa ling nay la dé dich chuyén vat nang theo phuong nim
ngang thi can phai cé trang bi xe tdi hoac con lan va khi diing pa ling nang vat ning néu vat treo léch véi
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truc ray chit I thi cac banh xe ti trén 4 sé bi biit khéi ray. Diéu khién chuyén dich cia pa lang stic nang nhé
thuong dimg xich kéo tay. Loai nay ré va ciing dé stt dung. Ngoai ra dé gidm sitc ngudi va nang cao hiéu qua
stt dung con c6 pa lang diéu khién bing dién ( Hinh 10-4,0).

10.1.1.3.2 Cau truc cau trong gian may

Trong gian may c6 yéu cau nang tai 16n thudng dung cau truc cau, loai nay cé stc nang va chiéu cao nang
16n thich hgp véi tram bom vita va 16n. Cac bo phan chinh ciia ciu truc cau 13 dam chay 4 hai dau gin véi
hai hé théng banh xe lin trén dudng ray doc gian may, bo phan cau vat ning gdom c6 xe tdi 11 chay trén ray
ciia cau 4. Khi siic nang < 8 tan cau chay 4 c6 két cAu mot dam, c6 thé diéu khién bing tay hoiic bang dien
va bo phan cau vat thudng ding pa lang ( xem Hinh 10 - 4,b ). Khi sitc nang 16n hon, cau chay 4 c6 két cau
dan thép va dung xe tdi 11 dich chuyén qua lai theo huéng ngang gian may dé thao tac cau vat. Trén xe toi
dit dong co dien, tdi va méc chinh méc phu dé nang ha vat, méc chinh dimng dé thao téc cac vat niang cé
téc do nang ha cham con moéc phu diing dé nang ha vat nhe véi tdc do thao tac nhanh hon va pham vi hoat
dong rong hon ( xem Hinh 10 - 4, ). Hai dudng ray ctia cau chay 4 dit trén dam dé cau truc bang bé tong
cot thép hodc 1a dam thép chit I 16n, cdc dam nay tua trén cot clia khung nha méy. Treo duéi cau chay 4 1a
ca bin 10 diéu khién cau truc va ndi duong day dien 12.

10.1.1.3.3 Cau truc chi¥ mén va may nang truc vit.
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Figure 10.5: Cau truc thiy cong chit moén
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1- cau truc; 2- budng thiét bi nang ha; 3- dam kep; 4- ghu ngoam vét rac; 5- clta van ;

6- tréng quan cap; 7,8,9- cac ranh clia: van sita chita, ludi chin rac, may don rac.

Cau truc chit mon thuong duge ding dé thao tac cac cita van va luéi chin rac ciia cita lay nude va dap
tran. N6 diing chung cho mot s6 cita do vay gidm b6t gid thanh mua sim va tang thoi gian lam viéc cia
n6. Cac bo phan chinh clia cau truc nay gom cé: khung ctia cau truc 1 ( xem Hinh 10 - 5 ) gdm c6 4 chan
va budng dat thiét bi nang ha 2, budng 2 chita ciac dong co dién va tdi nang ha cic moéc cau truc. Khung 1
di chuyén qua lai doc dudng ray nhd hé théng banh xe lin dé dén noi can thao tac. May v6t rac 4 thuong
diing di kem véi cau truc nay la gau ngoam treo, dé cau van hoic ludi chin rac thuong ding dam kep trung
gian dé nbi.

May nang truc vit thudng dugc diing dé thao téc clta van, né dit tinh tai. Tram nhé thudng thao tac
bing quay tay véi lic quay nhé, con tram trung binh diing dong co dién 6 dé quay ( xem Hinh 10 - 6 ) truc
vit.

- :

Figure 10.6: M4y nang truc vit c6 stic nang 3 tan, truyén dong dién.

6- dong co dién; 8- tay quay.

10.1.1.3.4 May nang thuy luc va may toi.

May nang thity litc va may namg toi la may nang dat tinh tai, né6 duge ding dé thao téc cac cita van chinh,
ciia van sy cd - sita chita clia cong trinh théo lii. Uu diém ctia cac loai may nang nay la c6 kha nang diéu
chinh téc do mé van, nhugce diém ciia chiing 1a gia thanh dit, phic tap va can phai c6 céc co cAu nang phu
dé 14p dat va sita chita. Két cau cac loai méay nang nay c6 thé xem ¢ Gido trinh Tram Thily dién va céc tai
liéu khéac.
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Trong lugng can nang 16n nhit phai dya vao trong lugng vat nang 16n nhat cong véi dam kep va trong
lugng day thitng treo vat, réi nhan véi hé s6 an toan ti 1,1 ... 1,15. Déi v6i may bom huéng truc truc ding
thi vat nang 16n nhat 1a r6 to dong co dien, thuong 1y gan ding bing 60 % tdng trong lugng dong co.

10.1.1.4 Céc loai van trén dudng 6ng

Trén dudng 6ng ta hay gap mot sd cita van: van chin, van diéu tiét, van day, van mot chidu, cac thiét bi
thao khong khi, thiét bi diéu chinh ap lyc ..v.v.. ta dé cap sau day.

10.1.1.4.1 Van day vA van mot chiéu

Van day dudc 1ap vio miéng éng hit ciia bom li tam dé gi® nudc trong éng hit khi moi nude vao may bom
li tam v6i dudng kinh éng hit < 400 mm, né lam viéc nhu van moét chidu mic dau diéu nay gay tén that
co6t nude. Hinh 10 - 7,a trinh bay ciu tao clia mot loai van day: né gom mot nip day hinh chép, nép duge
mé ra do dong chay day len va duge déng kin lai khi dong chay chay ngudc lai. Phia ngoai van c6 ludi chin
dé ngan khong cho réc rudi vao dng. Dé giam ton that thiy lyc ngudi ta dit thém mot thanh chéng dé da
canh van cho b6t nang, nuée dé chiy vao hon.

Figure 10.7: Ciu tao van day v van mot chidu.

a - Cau tao van day ; b - Cau tao van mot chiéu.

Van mot chidu ( van ngude ) duge dit gitta may bom va van diéu tiét, c6 nhiém vy ngan khong cho nude
chay ngugc khi ditng may bom. Trong trudng hgp nude va 16n c6 thé dit né trong ham bén ngoai nha may
cho an toan va giam kich thugc nha may. Van mot chiéu ¢6 mot s6 loai, & day ta xem xét loai don gidn (
xem Hinh 10 - 7,b ) : canh van dang dia 2 dung chin dong chay, van 2 quay xung quanh truc 3. Nho vay
khi may bom lam viéc nuée day canh van 2 dé dan nudce vao éng, ngude lai khi bom ngimg lam viec dudi
tac dung ciia dong chdy ngudc van sé bi day vé trang thai déng.
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10.1.1.4.2 Van diéu tiét.

Van diéu tiét thuong duge dat trén dudng 6ng day ctia may bom li tam dé diéu tiét lwu lugng qua dudng
éng. Van nay canh c6 mot s6 dang ( xem Hinh 10 - 8 ): canh hinh ném hodc hinh phang hodc cdnh hinh
tron quay quanh truc, diéu khién canh biang tay, dién hosic bing thity lyc. Cau tao chung ctia van hinh ném,
hinh phiing 1a : gdm c6 than 2 bao quanh truc chinh 4, canh van chin nuéc 1 ¢6 dang phéng hoic dang ném
dich chuyén theo phuong thing diing duéi tac dong ctia truc chinh. Dung tay dé quay vo ling
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Figure 10.8: Mot s6 loai van diéu tiét.
a, 6 - van phéng: diéu khién tay véi truc chinh tinh ti

N

tay véi truc chinh xoay ; , O - van phing: truyén dong dien va thiy lyc;
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7- truyen dong dién; 8- vo lang tay; 9- tru; 10- pittong..
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e- 50 do nguyen 1y hoat dong clia van truyén dong thiy lyc; g - van dia quay quanh truc.

bién chuyén dong quay thanh chuyén dong tinh tién ( Hinh 10 - 8,a, ) dé nang ha van, hoic truyén chuyén
dong quay cho truc chinh dé nang ha van ( Hinh 10 - 8, §,b, [U+FOB6] ). Van diéu khién bing dién ( Hinh
10 -8, ) diing dong co dién dé diéu khién truc chinh. Hinh 10 - 8,e 14 so dd diéu khién viéc nang ha van bing
thiiy Ie ( cau tao Hinh 10 8- [U+FOB6]) ché do I 1a m3 van con ché do II 1a déng van. Van phing dang dia
tron quay quanh truc ding nhs chuyén dong quay ctia dong co dién ( Hinh 10 - 8,g ). Loai van phing quay
c6 kich thuéc va gia thanh nhé, dic trung thiy lyc t6t, tinh an toan cao hon cac loai van néi & trén. Tuy
nhién chi nén mé hoic déng hoan toan néu mé véi do mé khac 90° thi mach dong 16n gay tén that thiy luc
16n va rung dong.

10.1.1.4.3 Van thoat khong khi

Van thoat khi diing dé thoat khong khi dinh ky khoéi duong 6ng khi hé théng cip nude van hanh binh thudng,
con van nap khi diing dé dua khi vao noi dong chiy trong éng bi gian doan hodc dua khong khi vao dé gidm
ap luc 6 thoi ky qua trinh qua do.

J’

)

fm
44—
77

Figure 10.9: Két ciu cac loai van thoat khi.

Hinh 10 - 9,a: Khi ving khong khi trong dudng dng, nude sé dang len day qua cau 2 day 16 3. Khi khong
khi tu lai § phan trén ciia van thi nude va qia cau ha xudng, 16 2 md ra va khong khi thoat ra ngoai.

Hinh 10 - 9, § 1a loai van thoat khi c¢6 tay don. Khi khong khi tich trong éng thi myc nude trong than
van 1 ha xudng, van phao 3 ciing ha xuéng duéi tac dung clia trong lugng, tay don mot dau ngam & nap 2
cling quay theo. Dia 4 md 16 dua khi ra ngoai, khi khong khi trong éng da thoat hét thi phao cau 3nang len
va dia 4 dong 16 théo lai.

Hinh 10 - 9,b 1a van thoat khi loai ¢c6 mang ding dé vita thoat khi khéi duong éng & ché do van hanh
vita dé nap khong khi vio 6ng khi c6 chan khong phat sinh trong 6ng. Khi tich nuée dusng 6ng, khong khi
bi ddy ra sé nang mang 3 va khong khi thoat ra ngoai. Nudc sé qua dng néi 1 vao budng cong tac ciia van ,
tit 6ng néi 1 qua 16 duge tao thanh dé tran ra ngoai. Phao 6 déng 16 tiét luu 5 lai. Ap luc trong budng cong
tac dan can bang vdi ap lyc trong doan 6ng dan, dién tich ctia mang & phia budng cong tac 16n hon & phia
éng ndi do d6 mang ha xudng va van thoat déng lai. O ché do lam viec binh thuong, khi tit tit qua 16 4 vao
budng cong tac lam cho myc nudc trong dé ha, van 6 ha va 16 5 mé ra. Khi chan khong tao thanh trong
ong, van déng trong budng cong tac tao chan khong, dudi tac dung ciia khi troi mang 3 nang len dua khong
khi vao dudng éng.
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10.2 Hé théng cap nudc ki thuat’

10.2.1 HE THONG CAP NUGC KY THUAT

He théng cap nudc ki thuat clia tram bom gom cé: thiét bi do ludng - kiém tra, dudng éng dan nudc va loc
nuée dé cung cap nude sach cho 6 truc huéng ctia may bom va lam nguoi méay nén khi, lam ngudi may bom
va dong co dién 16n ...

Hinh 10 - 10 trinh bay vi du vé mot so do lay nude va cap nude ki thuat cho mot té6 may bom hudng
truc ¢d 16n. Theo so dd nay, nuée lay ti nguon 1, din qua cac thiét bi loc tho 2, sau d6 qua budng lang 6
dé 1am sach 1an nita trudc khi bom dan nuéc dén cac bo phan clia t& may. He théng cp nudc k§ thuat con
cap nuéc cho sinh hoat ctia tram.

Figure 10.10: So d6 hé théng cap nudc ki thuat ctia may bom truc 16n.

1- nat 1y nude; 2- lui loc tho; 3- céi cdm bién dé do chénh léch mue nudce; 4,5,10,11- 1a cac may bom
ctia thiét bi: loc nudc, tich va x6i rita budng ling, cip nudc dé baéi tron 6 hudng, cip nudc dé lam ngudi
dong co dién; 6- budng ling; 7- van phao; 8- thiét bi lam ngudi dau; 9- thiét bi lam nguoi khong khi; 12- role
dong; 13-dén t6 may bom chinh.

O tren ching ta duge biét mot hinh thic lay nude va cdp nude ky thuat dbi véi to may 1on, sau day
chiing ta xét mot s6 hinh thic 1y nudc khac nita vin hay dung dung:

Néu tram dit ¢ thanh phd c6 duong déng dan nude sach di qua, néu nuée du p lyc yéu cau ( thudsng ap
lite trong khoang 12 ... 60 m cot nude ) va dam bao do sach can thiét cho thiét bi thi ta c6 thé lay truc tiép
dén cac t6 méay dé lam mat va boi tron t3 may.

Néu nudc khong dii sach va khong dii ap Iic ta c6 thé dung dai nuée loc ( xem Hinh 10 - 11,a), giéng
loc ( xem Hinh 10 - 11,b ), bé loc dé cip nudc cho tram ...

2This content is available online at <http://voer.edu.vn/content/m13709/1.1/>.
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Figure 10.11: He théng nuéc ky thuat kiéu dai nuée va kiéu giéng loc.

a - kiéu dai nuéc ; b - kiéu giéng loc.
Dung dai nuéc loc. Khi diing dai nuée loc dé cap nude ky thuat, mudn nude sach phai qua luéi loc nude
roi méi dan dén t6 may. Theo so do trén, cot nude ma méay bom cap nude ki thuat phai dua len dai la:

H=H2 +H + hms + b1

Figure 10.12

Trong do :

H2=H1+hms1+ Ah

Figure 10.13

v6i H 1 1a cot nuée ap e tai ¢d than bom (m ), hye 13 cot nuée ton that dusng éng dan tit dai dén
may bom xa nhat ( m ), Ahla cot nuée dy trit

H’, hue, h1 1an lugt 1a do cao tit ¢6 than bom dén muc nuée 6 bé hit ciia may bom cap nude ky thuat,
cot nude ton that trong dng hit va éng diy ciia may bom cip nude ki thuat, cot nude tén thit qua tang
luéi loc.
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Luu lugng cia bom cap nude ki thuat bing téng luu lugng nude sach can thiét. Khi da c6 luu lugng va
cot nuée viec chon may bom cip nude kj thuat ciing tién hanh gidéng nhu viéc chon may bom chinh.

Dung dai nuée c6 uu diém 1a cong viéc sita chita v quan 1y dé vi dai ¢ trén mat dat, tuy nhién nhuge
diém 1a néu dai 16n va cot nudce cao thi viec xay dung sé khé khan.

He théng cap nudc ky thuat dung giéng loc . Giéng loc duge dao sau dusi mat dat, ¢ day c6 dd cac tang
loc dé loc nude cho sach, sau d6 dimng may bom dé bom tric tiép nude sach tir giéng va diing duong éng cé
ap dan nudc dén cac t6 may bom chinh. Giéng can c¢6 di do sau va di kich thude dé bao dam lay di nudc,
tuong giéng thuong duge xay bing gach hodc bing bé tong. Giéng loc nén bd tri gan nha may dé giam khoi
luong dudng éng dong thoi khi thi cong cé thé két hop viec dao moéng nha may véi dao giéng va xay giéng.
Cac may bom cip nudc ki thuat thusng dit trong tang may bom chinh sé tién cho quan 1y van hanh hon.

Hinh thtc ding giéng loc dé cap nudc k¥ thuat c6 nhuge diém la sita chita khé , nhét 13 viec tién hanh
thay rita kh6 khan do tac dong phun lén clia nuéc ngam.

Heé théng cap nudc ky thuat ding bé loc. Thuong bom hodc lay nudc bang 6ng tit bé hit vao bé loc,
nudc sau khi da loc sé dude bom t6i t6 may bom chinh. Bé loc nén xay thanh ham dudi mat dét va cé ciu
tao theo nguyeén Iy tang loc nguge dé két ciu don gian

Cau tao bé tuong tu phan dai nuwée ( Hinh 10 - 8,a ), nghia la bé nude chita lay tit bé hit xay c6 kich
thudc 16n, con bé nude loc xay bén trén cé kich thude nhé hon, phan tiép lién gitta hai bé dit tang loc. Do
vay nén buin cat 1an trong nudce da duge ldng dong xudng day bé ngoai trude khi chdy qua tang loc vao bé
nhé. Do vay nén it phai thau ria.

10.3 Hé théng tiéu nuéc thaAm va thao nuéc trong nha may’

10.3.1 HE THONG TIEU NUGC THAM VA THAO NUGC TRONG NHA
MAY

Hé théng nuée tham bao gom phan chita nuée tham, may bom, dudng dng va cac thiét bi khac diing dé tieu
nuée tham tir cac budng clia tram bom. Hé théng thio nude gom phan chita, dudng dng dan, may bom, cac
ctta van trén 6ng, thiét bi do ludng - kiém tra diing dé tiéu nudc tit cac budng, tit éng hit cong ciia may
bom hodc tiéu nude tit budng bao vé ca, tieu nude tit budng xodn ciia may bom truc ding va tir 6ng ap luc.
Thuong hai hé thong nay ndi chung véi nhau ( xem Hinh 10 - 12). Nudc tham qua tudng

CELLLDR
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Figure 10.14: So d6 ndi chung hai hé théng ddi v6i tram nhd va vira.

3This content is available online at <http://voer.edu.vn/content/m13715/1.1/>.



184 CHUONG 10. CAC THIET BI PHU TRONG TRAM BOM

1- v méy bom chinh; 2- thao nudc tit vong bit bom chinh; 3- cita van trén éng thao dé thio nuée phan
chay ctia bom va dudng éng; 4- mang hd thao nuée; 5- dng gép; 6,7- bom thaim véi truyen dong dien va ti
dong co dot trong; 8- cam bién dien dé do muyc nudc; 9- giéng tham; 10,11,12- cac myc nudc tng véi: ngit
tat cd may bom, déng mot may bom tham, déng may bom dy phong ( truyén tin higu cho tric ban ).

va qua day nhd may va tit dém chdng rd ctia bom 1 duge thao vao mang hd 4, tit mang theo dng goép 5
vao giéng tham 9. M4 van 3 thio nudc trong phan qua nuée clia may bom va dudng 6ng. May bom ty hit 6
va 7 bom tiéu nudc tit giéng tham. Cic bom nudc tham déng hodic ngit ty dong nhd tic dong ciia bo cam
bién dién can cit vio myc nudc thay ddi trong giéng tham 9.

Luu lugng nuée thadm c6 thé lay bing luu luong thim clia cac tram bom tuong tu da c¢é hodc tinh theo
cong thic sau:

5Qin =(15..2 %+ i)

Figure 10.15

Trong do; q1, gz 1& luu lugng thAm qua dém chéng ro clia may bom va Iuu lugng tham qua tudng va day
nha may (1/s ); qo= 1,5 + 0,0002 W, W - thé tich phan trong nha may bom nim dudi muc nuée 16n nhat
().

He théng tiéu nude tham chon khong it hon 2 may bom ( miy bom thit hai dung dy phong, duge déng
nhanh ty dong khi méy thit nhat ngitng sy ¢6 ). Trong tram bom nho va trung binh ¢6 thé dimg bom li tam
truc ngang dé bom tiéu nudc tham, con tram bom 16n truc ding thuong ding bom phun. Céc bom nudc
thAm can phai dit cao hon san bing hoiic 16n hon 0,7 m va cao hon myc nudc ngap. Néu & tram bom hay
méat dién thi nén c6 thém may bom phu c6 ngudn dan dong riéng vi du nhu dung dong co dot trong.

Hinh 10 - 13 14 mot so do hé théng tham va hé théng thao xay tach biét dé nang cao tinh an toan cho
tram bom 16n.
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Figure 10.16: So d6 hé thdng thAm va tiéu tach biét, dung cho tram bom 1én.

Nu6c tham trong budng nha may theo cdc mang va éng gop do vao giéng tham 8, giéng tham 8 va giéng
ctia he théng théo 15 xay tach rieng va ¢6 van 14 déng hay mé khi can. O giéng thim 8 ¢6 dit hai may bom
5 va 6 dé bom thao nudc vé ha luu. Nude can tiéu tit dng hit ciia bom chinh qua van théo 2 va tit budng



185

xo#n éng day theo déng 3 dd vao hanh lang 1, sau d6 dan vé giéng tieu 15 v diing bom théo 4 bom vé ha
luu.
Luu lugng can thido qua hé théng bom thao 4 la:

W :
&tiEIJ'T_q (m/h)

Figure 10.17

Trong cong thite ( 10 - 3 ):

W 1a lugng nudéc can thio tit éng hit hosic budng hit, budng xoin vi 6ng

day, theo yéu cau cu thé, khi myc nude ¢ bé hit 14 16n nhat, ( m? );

T 1a thoi gian bom nudc tieu ( gio ), thuong lay 6 ... 8 gio;

q = 3,6.q1.L, (m3/h ) vé6i q1 1 luu lugng ro i trén 1 m dai khe hé van, trung
binh lay q1 = 0,5 ... 1 (1/s.m ); L - chu vi ctta van hodc chiéu dai khe hé (m ).

10.4 Hé théng cung cap dau’

10.4.1 HE THONG CUNG CAP DAU

Heé théng dau trong tram bom ding dé cung cip dau boi tron cac & truc, cip dau thao tac cac van, lam
quay canh bom canh quay vd bom huéng chéo, dau dap tit hd quang

4This content is available online at <http://voer.edu.vn/content/m13717/1.1/>.
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il

Figure 10.18: So dd hé théng dau clia tram bom 16n, bom li tam.

1- 6ng nbi; 2- dan dau bé; 3,4,7,10,12- cac thiing dau: dau da van hanh, dau sach, dau tran, thing dau,
thiét bi dau ap lyc; 5- loc dau; 6,9,11- cAc may bom: dau sach, dau da van hanh, thiing dau ; 8- méy lam
sach dau; 13- pham vi thiét bi dau ap luc; 14- két dau ap lyc; 15- dng tran dau van dia; 16- van dia truyén
dong thuy luc; 1- v6 bom chinh; 18- dong co dién truc ding; 19- role phao; 20- hop dau 6 truc dong co dien.

méy cit dien kiéu dau ( goi la dau turbin ) va dau may biém &p dé lam méat va cach dien trong may bién
ap ... Hai loai dau nay khac nhau vé tinh chat do vay can tach rieng. He thdéng dau bao gdom: may bom dau,
thiét bi do luong kiém tra, 6ng dan dau, cac thiing chita dau ..v.v...

Hinh 10 - 14 trinh bay so do hé théng dau turbin ctia mot tram bom loai 16n, may bom chinh 1& loai
bom li tam tryc ding. Hoat déng ctia so dd nay nhu sau: Dau duge chd ti xi téc dén va rét qua 6ng ndi 1
vao thung dau sach 4 ( thuong dat ngay dudi gian may bom ). T thung 4, dau duge bom bing bom bénh
rang 6 dé nang 4p va dugc loc sach hon nhd loc 5 rdi méi dan dén noi ding ( nhu 6 dau 20, thing dau 12
va hai may bom dit trén ndp thing diing dé cap dau cho két dau 14 va thao tac van dia 16 ... ). Dau qua
sit dung & cac hop dau ctia dong co dién va tit van dia ... ti chdy vé thung dau 3 va lai duge lam sach nho
thiét bi 8, qua bom 6 vé nai ding ... Dé kiém tra miic tich dau sit dung role phao 19.

Can c6 bién phap phong chdng chay cho noi diit thiét bi dau, khodng cach xuyén thong noi diit cac thing
chita dau va thiét bi lam sach dau c6 bé rong khong duge nhé hon 0,7 m va c6 cita thoat khi héa hoan ...
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10.5 Hé théng khi nén’

10.5.1 HE THONG KHi NEN

He théng khi nén gom c6: méay nén khi, dudng éng dan khi, cac thiét bi kiém tra - do ludng va nhiing trang
thiét bi khac nhim dam bao yéu cau khi nén cho tram bom.

So dd hé théng khi nén ciia tram bom truc ditng c6 cong suit 16n hon 40 MW duge chi din trén Hinh 10
- 15. Thanh phan ctia he thong gdm: cAc may nén cao ap (40 at ) va thap 4p (7 at ). Mdi may nén ciia tram
nay ndi v6i mot binh khi nén. N6i dudng 6ng khi nén cao ap véi thap ap qua van gidm &p 14. Hai méy nén
cao ap 2 san xuat khi nén cao ap ( 40 at ) trit vao binh cao ap 4 roi dan theo 6ng 5 dén may cit khong khi
ciia tram phan phdi dién, khi nén cao ap tit 4 con duge dan theo dng 3 dé cap cho két dau ap luc. Hai may
nén thap ap 16 ndi véi cac binh khi nén thap ap 15, sau d6 khi nén theo dudng 6ng 6 dua dén noi ty dung
ctia tram bom ( nhu cdc dung cu khi nén, théi trang thiét bi ), ciing nhu dé ham t6 méay bom, nén nuéc &
budng BXCT ciia méy bom khi khéi dong may bom, thdi rac luéi chin rac ... Khi van hinh xoén 10 md, khi
nén duge dua vao buong BXCT dé nén nuée trong buodng. Heé théng 7 cung cap lenh dua khi nén vao méay
ham ro to dong co dien. Diing dong hd do muc nuée 12 dé do muyc nude trong budng BXCT. Sau qué trinh
nén nudc, viée tich nude tré lai BXCT may bom duge tién hanh bing cach déng van 10 va md van 11.

He théng khi nén cia tram bom nén b6 tri trong nhitng budng rieng c6 tudng va tran chiu lita va bén
vitng khi ¢6 sut ¢6 v binh khi nén hay duong 6ng dan khi bi v3. Ong dan khi nén duge lam tit dudng dng
thép kéo khong ndi, diing mat bich dé thao 1dp. Trén doan 6ng thing cit cach 40 ... 50 m can dit mot khép
b .

Figure 10.19: S dd hé théng khi nén clia tram bom.

5This content is available online at <http://voer.edu.vn/content/m13723/1.1/>.
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10.6 Hé théng chan khéng’

10.6.1 HE THONG CHAN KHONG

Heé théng chan khong dam bao tich day nuéc cho vé may bom. Hé théng chan khong phd bién nhét 1a he
thong chan khong c6 két thung chan khong ( xem Hinh 10 - 16 ) :

7

Figure 10.20: So d6 hé théng chan khéng véi thiing - chan khong.

Phan duéi 6 clia thimng 5 lam nhiém vy bd sung nuée cho may bom chan khong 7, va nude duge bom tay
qua 6ng 8 vao 6. Khi may bom chan khong 7 lam viéc sé hit khong khi & phan dinh ciia thimg 5 1am cho
ap lyc & day gidm nhé, do vay ap lyc trong éng 9 cling gidm , éng nay thong véi vé may bom chinh, do vay
hiit nuée tit bé hit lén trong vé6 bom chinh dé lam day BXCT. M4y bom chan khong lam viéc cho téi khi
muyc nuée trong thiing chan khong 5 dat t6i mitc I thi ngit. Kinh nghiém van hanh hé théng loai nay cho
thay rang khi md mot hodc vai may bom chinh thi chan khong trong thiing 5 duge duy tri nhd chan khong
trong 6ng hiit cia may bom chinh. Khi ngit tat cd cAc may bom chinh thi chan khong trong thing 5 gidm
vi khong khi xam nhap vao qua vong chéng 1o cho t6i khi myc nuée trong thing dang dén mitc II vi may
cam bién 4 cho tin hiéu mé may bom chan khong thi nhat vao hoat dong. Khi mitc nude trong thing 5 dat
t6i mite 111 thi mé st ¢6 tiép may bom chan khong thit hai.

Chon dung tich thiing chan khong sao cho bom chan khong lam viéc khong qua 4 1an trong mot gis va
dung tich thiing khong duge qua 1,6 m® . Nang suat ciia bom chan khong ( m3/ph ) duge tinh theo cong
thic sau:

- Pa-W-k
Q= T, - 5eg T

Figure 10.21

6This content is available online at <http://voer.edu.vn/content/m13721/1.1/>.
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Trong do: p,- &p suat khi quyén ( at );

Pek- 4p sudt (chan khong) can dude tao ra trong phan chiy ctia bom ( at ),

mot cach gan ding lay bing hiéu s6 gitta truc BXCT va myc nu6c nhé nhat & ngudn;

W - dung tich ctia 6ng hiit va 6ng day trude van cong véi dung tich vé bom, ( m? );

T - thoi gian can dé tao chan khong yéu cau, T = 2 ... 10 phit;

k - hé s6 an toan, k = 1,1 ... 1,15.

Can chon s6 lugng bom chan khong khong nhé hon 2 ( mot dé dy phong ).He théng dan chan khong
khong nén lam dang ndi vd véi sb lugng chd ndi bich it nhit. Duong kinh ( mm ) éng nén xac dinh theo
cong thitc d = (135 ... 45 ) Q ( Q la luu lugng ctia bom chan khong, m?/ph ).

10.7 Hé théng ctiu hoéa’

10.7.1 HE THONG CUU HOA

He thoéng phong chay chita chdy gom cac thiét bi phét hign va dap tat héa hoan bang nuée ( cung cap nude
chita chéy ca trong 1an ngoai nha may ) hodc bing cdc phuong tién khéic ( diing khi ga, diing bot chita chay,
diing cat ..v.v.. ). Khong can dit hé théng cip nude chita chdy bén ngoai nha may ciia tram bom nhé va
trung binh véi thé tich nha méay < 1.000 m? va diéu kién két ciu bao che duge lam bing vat lieu chiu lta
cap I va II. D6i véi tram bom 16n hon, can phai dat bé chia nude phu bén ngoai nha dé chita chay.

Hinh 10 - 17 1 so dd cac duong éng ciia hé théng citu héa & tram bom loai 16n. Nudc chita chiy do hai
may bom 3 bom tit bé chita 1 hodc bom tit cac dudng 6ng 2 ciia hé thong cap nude ki thuat. Cac may bom
3 dua nuéc vao dudng dng dan chinh 13 dit doc theo cid nha may, diat cing cao trinh tang mot bén ngoai
cac budng may dién chinh.

Nuée tit dudng éng 13 din vao : voi citu hdéa 12 clia cadc budng may dién; vio 6ng rét budng cau thang
may; vao cac duong 6ng phan phdi 7 ciia hé théng voi x6i; vao cac thiét bi tusi 8 dé dap tat lita bing tia
phun bui trong cic ham cap, céc tang va kénh; vao 6ng 11 dé dap tét lita trong cac dong co dien 16n; vao
dudng éng 9 dé tich so bo bé ldng hoidc bé loc ciia hé théng cap nude ki thuat .

\ |

|

: |

|

|

|
.

__I 1 .4? paihy 1
e

Figure 10.22: So dd cac dudng dng cip nuée citu héa trong nha may.

"This content is available online at <http://voer.edu.vn/content/m13725/1.1/>.
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1- Bé chita; 2, 7, 9, 13- cac duong éng: ctia hé théng cAp nudc ki thuat, phan phdi doc kénh dan cap, dé
tich so bo bé ldng hoiic hé théng loc nude ctia hé théng cap nude ki thuat, dudng éng chinh; 3- bom ciiu
héa; 4- voi citu hoa budng thang méy; 5, 6, 12- cac van citu héa: bén ngoai, bén trong, budng may dién; 8-
dén céc thiét bi tudi; 10- thao nudc ro; 11- éng dé dap tét lita ciia dong co dien.

Can c¢6 hai may bom citu héa trd lén ( 6 mot dy phong ). CAc bom nay can dat thap hon myc nuée thap
nhét cia nguon. Thai gian khdi dong may bom cttu hda khong 1én hon 5 phiit sau khi nhan tin higu va can
phai c6 hai ngudn cip dién doc lap hoic diing mot bom 14y dién tit ludi va mot bom véi dong co dt trong.

C6 thé sat nhap hé théng citu hoa véi he théng cip nude udng - sin xuat va véi hée théng cap nude ki
thuat khi ¢6 luan chitng kinh té - ki thuat théa dang.

10.8 Hé théng thong gis”®

10.8.1 HE THONG THONG GIO

Hé théng thong gié nhim dam bao diéu kién stc khde cho nhan vien va tang tudi tho cho trang thiét bi
trong nha may. Trong gian diéu khién trung tam va cac phong nghi ctia cdn bo nhan vien t6t nhét gitt nhiet
do 20 - 25 °C, t6¢ do lwu chuyén khong khi trong phong khong vugt qua 0,2 m/s. Trong gian dong cd, nhiét
do dong co toéa ra c6 khi t6i 50°C hosdc hon nita, do d6 hiéu suit ctia dong co gidm di r6 rét, nhu sb lieu sau:

Khi nhiét do xung quanh dong co 1a 35°C thi hieu suat dong co giam 0%;

40°C 5%;

450C 12,5%

500C 25,5%.

Phai dam bao cho nhiét do trong nha khéng cao hon nhiét do ngoai tri + 5°C. Nhiet do

cao nhat trong ving c6 trang thiét bi dien k§ thuat khong vugt qua 45°C. Khi cong sudt dong co dien
kéo méay bom chinh 16n hon 630 kW nén ding hé théng thong gié cudng bite. Viéc 1am nguoi khong khi can
phan phdi déu theo chidu dai gian may va tj 1& v6i nhiét do do may sinh ra.

Hinh 10 - 18 13 hé théng thong gié khi dong co dién c6 cong suat > 630 kW, c6 thé thong gié kiéu xuyén
hodc kiéu khép kin. Kiéu xuyén ding cho dong cd c¢6 cong suat tit 630 ... 1000 kW ( xem Hinh 10 - 18 ):
khong khi duge lay tit ngoai nha ( Hinh 10-18,5) ho#ic lay tit gian may ( Hinh 10 - 18,a ), dung quat d&t
trong cac duong dan dé théi khong khi néng ra ngoai nha may. Thong gié kiéu khép kin dung cho dong co
dién c6 cong suat 16n hon 1000 kW ( Hinh 10 - 18,b ), mot lugng khong khi sach duge chuyén dong tuan
hoan trong ludng kin v duge 1am ngudi nhd may lam ngudi chuyén ding.

TR

Figure 10.23: So d6 thong gié dong co dién 16n.

8This content is available online at <http://voer.edu.vn/content/m13729/1.1/>.
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a,0- hé thong thong gié kiéu xuyen: lay khong khi tit gian may, 1ay khong khi tit ngoai;

b- hé théng thong gié khép kin, lam ngudi bing thiét bi lam ngudi. 1- gian may; 2- dong co dién truc
ngang; 3- hé6 méng; 4,6- thdo va dan khong khi; 5- cita 1ay khong khi tit ngoai; 7- thiét bi lam nguoi khong
khi.

Trong cac gian #c quy, trong dé nap dién cho c quy véi dién ap 2,3 V cho mdi don vi, can c6 thong gié
rieng. Trong céc budng dan cap va budng may cit dau can dat thong gié sy ¢d théi ra. Trong cac budng dau
can dit thong gié théi ra doc lap . Trong cac phong diéu khién trung tam, phong nghi, & d6 nhan vién c6
mit thudng xuyeén, c6 thé dit he théng diéu hoa. O cac tram bom nhé, lugng nhiét téa ra it, nhiét do trong
gian may luon luén bao dam trong pham vi thich hgp hodc san déng co dit cao hon mat dat xung quanh
nha may c6 thé bo tri nhiéu cita sd ddi xting dé thong gié cho nha méy. Mbi gid phai thay dbi lugng khong
kh{ trong nha m4y it nhét 13 2 dén 3 1an.

Khi lugng khong khi can thay déi trong mot gio 16n hon lugng khong khi thay ddi ctia tu nhién thi can
phai bé tri he théng théng gié. Thuong chon nhiét do lic 13 gis lam nhiét do tinh toan. Goi W 1a lugng
khong khi can thong gié trong 1 gio thi:

wae__ S (m'h)
Cit1-talvy
Figure 10.24

Trong cong thic (10-5) :
Qth 1 nhiét lugng thua, ( keal/h ) :

Qip = T - Ty . ( kealh)

Figure 10.25

trong do:
3" Qy 1a tong lugng nhiét téa ra tir dong co (Qdc) va tir day dan (Qdd), ( keal/h) :

B0t = Qge + Qgg- (malh );

Figure 10.26
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Qge = BEOLN{1- ng.)En, (kealh )

Figure 10.27

véi N - cong suit dinh mic ctia dong co (kW), [U+F068]dc 1a hiéu suat dongm co, Sla hé s6 phu tai ciia
dong co, n - s6 to may chay dong thsi. Khi dong co lam nguoi biang thong gié khép kin thi nhiét lugng toa
ra trong budng chi con 7,5 ... 10% clia cong thitc tinh & trén, nghia I

Qg = (007500 Qg
Figure 10.28
Qaqa=2160.i2, ( keal/h ), véi i 1a cuong do trung binh clia dong dién qua 1 mm? tiét dien day dan (

A/mm? );
3" Qula tdng lugng nhigt ton that xung quanh nha may:

Zog =kFity-tz) . VIiF (m*)

Figure 10.29

1 dién tich ctia tuong, k 1a hé s6 truyén nhiét ctia 1°C, tinh ra kcal/m? trong 1 gis. Hé s6 k 14y nhu sau:

Pic tinh cia bé mit Héso k ( kcal/m?.h)
Do6i véi mit trong | Doi v6i mit ngoai
Cira ra vao bing gb 2.0 2.5
Ctra s0: - 5.0
Tuong gach day 64 cm 0.91 0.91
Twong gach day 51 em 1,10 1,10
Tuwng gach day 38 cm 1,38 1,38

Figure 10.30

C 1a ty nhiét ctia khong khi, bing 0,24 keal /kg cho 1°C;
t1 1& nhiét do cho phép 16n nhat ctia khong khi trong budng;
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to- nhiét do khong khi bén ngoai dua vao;
vg- trong lugng riéng cta khong khi dua vao:

1293

1+ t2 °
73

(kgim’)

k=

Figure 10.31

10.9 Cac thiét bi do ludng’

10.9.1 CAC THIET BI PO LUONG - KIEM TRA

Dua vao mic do ty dong héa, tram bom nong nghiép co thé chia lam ba nhém:

- Nhém diéu khién thii cong: Khi kiém tra trang thai trang thiét bi va cac dang dong ngét cic td may
chinh hay phu déu thyc hién bing tay tai noi diéu khién, chi trit khi c6 su ¢6 to may bom chinh méi ngat tu
dong. Tram bom diéu khién thii cong ( thudng la tram bom di dong ) thuong dung véi dién tich tudi nho,
thuong khong cé cac dung cu kiém tra va tin hiéu, nhan vién van hanh tién hanh kiém tra bang mit thuong,
doi khi dé dé phong su ¢b trén tram bom ho ding thiét bi bdo vé don gidn nhat nhu diing dung cu dien dé
béo vé dong co dién.

- Nhém nita ty dong: Nhan vién van hanh tit phong diéu khién trung tam diéu khién céc thiét bi ( nhu
khéi dong hay ngit t6 may chinh & ché do binh thuong ) dua vao biéu dd cap nudc hodc diéu khién theo
lénh ciia lanh dao hé théng tudéi. Chi dimg ty dong may bom chinh khi sy ¢b va cac hé théng thiét bi phu
lam viéc ddm bao van hanh khong bi sy ¢b. Trén cac tram bom diéu khién nita tu dong, viec mé hay dimng
t6 may bom chinh tit xung lénh, can dudc tién hanh theo trinh ty nghiem ngat. Vi du, § tram bom ma cac
may bom chinh duge dit cao hon muc nude bé hit thi dau tién déng thiét bi mdi nuée cho méy bom, khi
nuéc da moi di thi cdm bién tiép xic dién tac dong géi tin hiéu khéi dong dong co dién va ngit thiét bi
chan khong. Khi dong co dién dat vong quay dinh mitc thi cho tin hiéu mé van dudng 6ng va khi van da
duge mé toan bo thi cho tin hieu hoan thanh mé may. Viec ngét t6 may bom lam thi tu ngudc lai.

Trong qué trinh tram bom lam viéc binh thuong, can tién hanh kiém tra: muc nuée & thugng ha lwu, &
céac giéng thAm va giéng thao; kiém tra muyc dau & cac thiing dau ctia dong co ciia két dau ap luc, kiém tra
nhigt do 6 truc va § cudn day cla dong co dién, kiém tra ap luc nudc, ap luc dau va khong khi trong ducng
6ng, kiém tra dong chay trong hé théng cip nudc ky thuat, kiém tra do chenh ap luc trude va sau lusi chin
rac va cac cong trinh thiét bi khac ...

- Nhom ty dong: May moéc lam viéc theo chuong trinh 1ap s&n, khong c6 tac dong ctia nhan vién van
hanh.

Phuong phéap diéu khién duge pho bién hon ci 1a diéu khién tit xa, tit phong diéu khién trung tam thong
qua thiét bi co hoc tit xa truyén va nhan s6 lugng thong tin 16n

( vé trang thai thiét bi va cong trinh, vé cac to may da dong ngat, sita chita, cdc sé doc trén cac thiét
bi do luong - kiém tra, vé phu tai trén cac dong co dién, vé luu lugng va s lugng nude, vé nhiet do 6 truc
.v.v... ). Diéu khién tir xa dugc dung ca trong cac tram bom I6n riéng biét hosic nhém cac tram bom. Tram
bom ti dong héa duge ding trong trudng hop khi cé kha nang t6 chiic tin hieu don tri dé mé hodc dimg
may chinh: khi can duy tri myc nuée da cho trong kénh dan va kénh thao hoac trong thap diéu tiét, khi cap
nudc vao cac mang luéi tuéi kin ...

9This content is available online at <http://voer.edu.vn/content/m13758/1.1/>.
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Thiét bi do luong - kiém tra trang thai cia trang thiét bi va thugng ha luu va cap tin hiéu cho hé théng
tu dong clia tram bom gdm: thiét bi do myc nuée, tin hiéu dong, thiét bi do luu lugng ..v.v... Sau day ta
nghién cttu mot s6 thiét bi da néu trén.

10.9.2 Thiét bi do muc nuéc :

Thiét bi do muc nuéc: phao, tiép diém dien, am hoc, diing dé do muc nudc hoic muyc diu trong cac thing
hosic bé hd. Hinh 10 - 19,a trinh bayy mot s6 do cadm bién dé do tit xa muc nuée trong giéng hé c6 giao dong
muyc nude 16n ( dén 20 m ). Khi myc nuée trong giéng 1 ha xuéng ( hodc tang len ) thi phao 4 ha xudng
con déi trong 2 nang len, truc chinh ciia t&6 may bom chinh quay mot géc t¥ lé véi su thay déi muc nuéc.
Su thay déi tuong ting nay dugc chi ra trén may dém va tao xung géi dén dung cu do thit cip. Dé kiém tra
muc nudc trong vé may bom, trong thiing chan khong, trong céc giéng thadm va giéng thao ..v.v.. ta c6 thé
dimg bo truyén tin hidu muye nuée nhw Hinh 10 - 19,b. Nguyén tic hoat dong ciia dung cu nay 1a sy thay
déi dien dung phu thudc vao su thay déi miyc nude. Bo role bién dién trd clia cac cam bién 2, 3, 4 thanh tin
hieu dién . Dé do muc nude hoiic mye dau 6 cac tram bom ngudi ta s dung cac thude do mue nude hoac

cac 6ng thiy tinh do nudc.
A
;
L]
T

il
. ,
e |
’ s
|7

a) b)

T T T N TR TR TR Y

Figure 10.32: Cac sd dd do muc nudc.

a - S0 d6 cadm bién dé do muc nudc tit xa;
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b - So dd tin hiéu - diéu chinh muc nuéc:
Ky hiéu ctia so dd b :1- cap ; 2, 3, 4- cac cam bién tuong tng véi muyc nude: trén,
duéi, " kho " ; 5 - may bom chim ; 6 - giéng khoan.

10.9.3 Tin hiéu dong:

Tin hiéu dong ( role dong ) duge dit trong phan chdy 6n dinh ciia duong éng dé bao tinh trang dong chay
trong 6ng. Nguyén tic hoat dong ciia tin hiéu ding sy can bing mé men xoan phat sinh trong dong chét
16ng 6n dinh hodc dita vio su chénh léch ap lic & hai phia ciia bo phan can cuc bo dat trong phan dong
chay én dinh.

10.9.4 May do luu lugng.

Thiét bi do luu lugng cé nhidu loai: dap tran tam gidc thanh méng, thudc do myc nude, ddng hdé do nude
kiéu turbin, 6ng Ven tu ri, voi ven tu ri, 6ng do khuyu cong ...

10.9.4.1 Dong hd do nudc kiéu turbin

Déng hd do nuéce kiéu turbin gom: banh xe xoan 2 ( xem Hinh 10 - 20 ) dit nim ngang quay quanh mot
truc, s6 vong quay ty 1& véi lugng nuée chdy qua né, khi banh xe quay sé truyén lén kim dong hd do nudc 4
qua tryc truyén 3. Dé biéu thi cac dac trung thily lic ctia dong hd do luu tdc ngudi ta dung luu lugng dac
trung. Khi chon dong hd do nuéc dé sit dung can phai cin ci vao nhiing céc diéu kién sau: Luu luong dinh
do 16n nhat khong 16n hon 50% luu lugng dac trung, phu tai sit dung 16n nhat bang 0,2 ... 0,25

luu lugng dat trung va lwu lugng nhé nhat khong nhé hon 0,02 ... 0,05 luu luong dic trung dé dam bao
do nhay ctia dong ho do. Luu luong dic trung tra trong bang tra cttu clia dong ho do. Dé dam bao do chinh
xac clia s6 lieu do, quy dinh: truée dong ho do nuée phai c6 mot doan dng thing bing 5 ...10 lan duong
kinh 6ng, phia sau dong hd c6 doan thing dai 3... 5 lan dudng kinh éng, van phai 1ip xa dong ho mot doan
16n hon 0,5 m. Nhuge diém ctia dong hd do nuée kiéu nay 1a khong thé do duge luu lugng tiic thoi.
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Figure 10.33: Thiét bi do luu lugng theo téc do kiéu turbin.

10.9.4.2 6ng Ven tu ri:

éng Ven tu ri ( Hinh 10 -21,a ) gdm hai doan nén cut ndi lai véi nhau. Ty s6 gitta duong kinh nhd va duong
kinh 16n thuong 13 : d/D = 0,3 ... 0,7. Luu lugng chay qua éng Ven tu ri dugc tinh theo cong thitc sau:

Q- coo gl |h

Figure 10.34

Trong d6: d - dudng kinh éng nhd, ( mm );

h,- do chénh ap luc clia cot chéat 1éng trong dng do 4p luc;

7 - dung trong ctia nude, (kg/m? );

c - hé sb, lay bing 0,04445 khi nhiét do t = 1 ... 20°C, chat 16ng trong éng
do ap la thily ngan va d tinh bing mm, v tinh bing kg/m3;

a- hé s6 phu thuoc ty sd d/D, lay nhu sau:



/D |03 |04 |05

0,6

0,7

Anpha | 0,989 | 0,994 | 1,006

1,032

1,089

Table 10.1

Tén that cot nude trong éng Ven tu ri c6 thé tinh:

Figure 10.35
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6ng Ven tu ri dimg dé do luwu lugng trong duong éng c6 dudng kinh > 150 mm, éng phai duge lip gitta
hai doan 6ng thang, doan éng thing trudc Ven tu ri dai 13 lan dudng kinh 6ng, doan sau dai bing 5 lan

dudng kinh 6ng.

Figure 10.36: 6ng Ven tu ri.




198 CHUONG 10. CAC THIET BI PHU TRONG TRAM BOM

10.9.4.3 Voi Ven tu ri
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Figure 10.37: Cau tao voi Ven tu ri.

Voi Ven tu ri vé nguyeén 1y gidng éng Ven tu ri chi khac 1a diing vdi sé cho chiéu dai ngdn hon, do dé tdén
that cot nuée cling nhé hon so véi éng Ven tu ri.

Loai 6ng do va voi Ven tu ri ¢6 cac wu diém : c6 thé dimg do duge chat 16ng ban, Iwu lugng 16n, cé thé
do dugc luu lugng tiie thai, ton that cot nuée nhd ( dwdi 0,4 m ). Nhung né ciing c6 nhuge diém 1a : chidu
dai 16n ( bang 5 ... 8 1an D, vdi Ven tu ri nhé hon ) va phai 1ip bo phan do ap bing thiiy ngan & ngoai. Dé
rit ngan kich thuée nha may, 6ng Ven tu ri c6 thé dat trong ham ngoai nha may.
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10.9.4.4 Khuyu cong do nudc:

Figure 10.38: So do6 thiét bi do nudc khuyu cong.

Tai chd udén cong 1 ctia dudong dng ( xem Hinh 10 - 23 ) ta khoan mot 16 & chd 16i va mot 16 & chd 16m co
duong kinh 10 mm va ndi ching vé6i thiét bi do ap lyc hinh chit U hosic mot loai ddng hd do luu lugng 1am
viec theo nguyén 1y chénh léch ap hyc. Diya vio do chénh léch ap hyc giita hai phia ta c6 thé tinh duge luu
lugng chdy qua 6ng. Toéc do nude chdy qua dng cong c6 tri s6 sao cho do chénh &p liyc & hai phia 16i va 16m
khong thap hon 10 mm thiiy ngan, tri s6 d6 khoang 1 m/s.

Luu lugng duge tinh theo cong thitc:

Q=349 uDEE,I’—[E— TR, ( m¥s)

Figure 10.39

Trong d6: p- hé s6 luu lugng, xét dén sy sai khac gitta 1y luan va thuyc té do luu tdc
trong 6ng khuyu khong déu;

D - duong kinh trong ctia 6ng khuyu, ( m );

R - ban kinh thiy lyc ctia 6ng khuyu, ( m );

S - ty s6 giita dung trong chat 16ng do ap trong 6ng do chit U vA gama nudc;

Ah- d6 chénh clia cot chat 1éng trong 6ng hinh chit U.

Cong thitc trén c6 thé tinh khi thiét bi do nuéc lip & dudng 6ng hit hoac dng day.
Ngoai ra con ¢6 thé diing cong thiic tinh luu lugng sau:



200 CHUONG 10. CAC THIET BI PHU TRONG TRAM BOM

Q=00443ap2 [ R JE

Figure 10.40

Trong do: - dung trong ctia nudc;

a - hé sb, binh quan bang 1, néu R/D = 0,95 ... 1,5.

D6 chinh xac ciia thiét bi do khodng 5 %.

Trude khi tinh phéi ding céc thiét bi do luu lugng khac dé do cac luu lugng khac nhau véi do chénh
Delta h va Q, sau nay khi c6 Delta h ta c6 thé doc ngay ra duge Q. Loai thiét bi do nay hien dugc wa ding
vi: gia thanh ré lai d& 14p , thuan tién lai nhay. Néu ding cic phuong phép khac nhu dién hoiic co dé do
Delta h thi quan 1y sé don gidn di nhiéu. Khi do dong chdy nén do & bé hut hoic § kénh din. Po nuéc bing
hinh thic nay ton that cot nudc nhd va dung cu do nay cé thé tu lam 1y duge. Dung trong chat long do ap
lite chon tuong déi 16n, c6 thé 2.5 ... 6,0.



Chuong 11

Nha may cua tram bom

11.1 Cac loai nha may bom'

11.1.1 CAC LOAI NHA MAY BOM

Dua vao kiéu, hinh thic két cAdu nha may, ving st dung, diéu kién dia hinh, loai ngudn nudc ..v.v.. nha méay
bom dugce chia ra theo nhidu cach:

- Theo céch 18p truc t6 may bom: nha méy truc ngang hay truc ding véi éng thao khuju hay éng thao
x0&n, loai cdp xuyn hay loai giéng ...

- Theo phuong phap din nudc dén méay bom: nhi may c6 6ng hit hay ty chiy, loai budng kho hay budng
u6t, loai 6ng hit cong dit trong khéi méng nha méy ...

- Theo cao trinh dit may bom so v6i miyc nutée & ngudn: nha may v6i may bom dat cao hon hay thap
hon muyc nude mic nude ngudn.

- Theo hinh thiic két cAu phan trén va phan dudi nha méy: nha may két ciu phan trén cao, nhd may co6
két cau phan trén thip, nha may hd, nhd may c6 phan dudi dang khdi, nhd méay budng kho hay budng uét.

- Theo giai phap bé tri cong trinh chinh: Nha mAy tach rieng hay bd tri két hop véi clta 1ay nude hodc
v6i cong trinh thao.

Dé6i véi tram bom phuc vu néng nghiép viéc phan loai nha may bom thudsng theo diéu kién cau tao . Nha
may ctia tram bom dat ¢6 dinh chia ba loai ( Hinh 11 - 1 ):

I This content is available online at <http://voer.edu.vn/content/m13821/1.1/>.
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Figure 11.1: Cac loai nha méy bom.

a - nha may 16 thién méng tach; ¢ - nha may kiéu budng; b - nha may khéi tang; - tram bom thuyén; 1,4
- 6ng hit, 6ng day; 2- gian may; 3- cau truc dam treo; 5- t6 may bom; 6- budng nha may bom; 7- gian phu;
8,12- can truc chi mon va cau truc cau; 9- tram bién ap; 10,11- kénh théo, kénh dan; 13- tréng bao vé ci;
14- cau ndi;15-ndi cau.

Nha may 16 thién, méng tach : gian may va may bom chinh dit trén mit dat da san 0i mat bang ( xem
Hinh 11 - 1,a) moéng tach roi v6i méng nha may;

Nha may kiéu budng ( hay goi la nita dusi dat ): may bom chinh dit ¢ budng thap hon mat dat san i,
thuong nam dudi myc nuée trong kénh dan ( xem Hinh 11 - 1,8 );

Nha méay khéi tang: budng dusi nuéc c6 dang khéi, phan din hoic éng hit cong clia may bom dat trong
khéi be tong méng nha may ( xem Hinh 11 - 1,b );

Ngoai nhitng nhd may bom dit c¢6 dinh, trong néng nghiép con c6é nhitng loai tram bom di dong, trong
d6 nha may ctng la tram, c¢6 dic thu rieng ( Hinh 11 -1, va 11 -2 ):
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Figure 11.2: Céc so do tram bom di dong.

a - tram bom be: 1- phao; 2- v6 t& may bom; 3- boong.

§ - tram bom trén xe: 1- éng hit; 2- thimng xe; 3- van éng day; 4- dam chia;5,8- thimg dau va nhién lieu,
nudc; 6- dong co diedel; bom li tam.

Tram bom ndi ( Hinh 11 - 1, ): t6 m4y bom chinh dit trén thuyén ( tau ) riéng hoic may bom chinh dat
trén bé ndi hay cau ndi ( Hinh 11 - 2, a );

Tram bom dat trén xe ( Hinh 11 - 2,6 ): may bom chinh dugc 1dp trén khung treo trén may kéo, c6 thé
di dong doc ngudn nuée dé hit nudc;

Tram bom trén ray, bs déc ( Hinh 8 - 9 ): t6 may bom duge kéo doc theo ray dé ng hit dit ngap dudi
mifc nuée nguodn khi mige nuée ngudn giao dong lén xudng nhidu.

Sau day trinh bay nhing nguyeén 1y b6 tri va thiét ké co ban ciia cac loai nha may bom da dé cap dén &
trén. .

NHA MAY BOM KHOI TANG

Nha may bom khéi tang c6 dac diém la st dung bé tong lién khoi, trong dé éng hit va khdi mong duge
d6 be tong thanh khéi 16n, nho vay ma nha may dam bao khong bi trugt hodc bi ddy ndi ..v.v... Nha may
nay thusng dugdc st dung ddi véi tram bom trung binh, 16n va rat 16n véi cac loai méay bom li tam truc ditng
( Hinh 11 - 5 ); mé&y bom truc, canh chéo truc ding ( Hinh 11 - 3 ) vA truc ngang loai vita va 16n ( Hinh 11
-4 ). Luu lugng mdi may bom tit 0,5 dén hang chuc m?/s, thuong ding véi may bom cé luu lugng 16n hon
2 m3/s v lay nudc tit cac nguon nude hd, giao dong myc nude bat ky.
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Figure 11.3: Nha may bom khéi tdng v6i may bom huéng truc truc ding.

a - 6ng hiat kiéu budng; ¢ - nha may két hgp véi bé thao; b - nha may toan khéi.

1- cita lay nuéc clia nha may; 2- ngudn nuée; 3,12- can truc chit mon va cau truc cau;

4- gian may; 5- cau truc dam; 6- gian phuy; 7- éng ddy; 8 dong co dieén; 9 - méay bom

truc; 10- buéng méy bom; 11- budng hit ( hay 6ng hit ); 13- kénh théao; 14- cau o6to.

Hinh 11 - 3 trinh bay mot s6 cach b tri nha may bom khéi tdng dung v6i may bom huéng truc truc
ditng v6i cac loai 6ng hit kiéu budng ( hinh a ), éng hit khuyu cong (xem hinh § va b ), éng day loai xi
phong va nha may lién khéi véi bé x4 , hinh b 13 mot dang dd toan khéi phan méng va ci than méy bom.
Phan trén ctia nha may b tri gian may chinh va cac phong phu vé dién, cac can truc thao tac van thugng
ha luu.

Hinh 11 - 4 trinh bay mot s6 cach bo tri nha may bom khéi tang diing véi cac t6 may

bom huéng truc truc ngang loai vira va 1én. Déc tinh clia loai truc ngang 1 dong co dién diit 6 phan san
kho, ngay trén 6ng hit khuju cong ( hinh a v § ), riéng hinh b ¢6 dang dac biet: dong co dién dit trong
budng khé dudi muyc nuée, con phan ddn nude vio may bom gom hai hanh lang déi xting hai phia ctia dong
co dién, gidi phap nay cho phép riut ngin chic¢u sau khéi dudi nuée nhung lam ting bé rong khéi dusi nude.
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Figure 11.4: B6 tri nha bom khéi tang v6i may bom huéng truc truc ngang.

1- ngudn nudc; 2 - phan cia lay nude clia nha may ; 3,5,19 - cac can truc: cau truc cau
VA, can truc 6t6 ; 4- gian may ; 6- dudng tai dien; 7- may bién ap chinh; 8- thiét bi phan
phoi dién ; 9,14,18- cic clta van: van cung, van dia, van sita chita - sy ¢6; 10- may toi;
11- kénh théo; 12- ranh van sita chita; 13- dung tich diéu tiét; 15- t6 may bom; 16- éng
hiit khuyu cong; 17- may don rac; 20- cau 6 to.
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Figure 11.5: B6 trf nha mé&y bom khdi tdng véi bom li tam truc ding.

a, §, b - xay dyng trén nén: dat chat (lin < 5 cm ), nén dat yéu ( lin > 5 cm ), nén d&

( khi muyc nuée nguon giao dong 16n ); 1- nguon nude; 2- phan lay nude ctia nha may;

3,5- cau truc chit moén va cau truc cau; 4- gian may; 6- phong phuy; 7- nita tang cap; 8-

éng ddy; 9- van dia; 10- dong co dién; 11,14- may bom li tam va " may bom bo sung";

12- 6ng hiat khuju cong; 13- tram may bién ap.

Hinh 11 - 5 biéu thi mot s6 s6 do b tri nha méay bom li tam truc ding khéi tang tity thudce vao diéu kien
tu nhién noi dat nha may. Hinh 11 - 5,a dic trung cho loai gian may cao bén canh 13 tram phan phéi dién
va nhitng phong phu khac.May bom chinh va éng hiit duge db lién khéi trong méng . Doan trén ciia dudng
éng day lam bang thép khong c6 khép co gian nhiét do. Két cdu don gidn nay chi duge dung khi chénh léch
do lin gitta nha may va 6ng < 2 ... 5 cm, thudng dung khi nén chat it nén duge ( mé dun bién dang khong
nhoé hon 500 kg/cm? ), doan dau ong day dat trén nén dat nguyen dang.

So d6 Hinh 11 - 5,0 phiic tap hon sd d6 a. Dong co dién chinh dugc dit trén san tang gitta ndm dudi myc
nude 16n nhét, c6 dit khdp nhiet do & doan ra dng day. Khéi luong két ciu giéng khép nhist do va khdi mod
néo kha 16n gan bang khéi lugng phan dudi clia nha may. May bién 4p dong lic dit canh phong phan phoi
dién c6 tac dung glam b6t chidu dai duong dan dién ( cap , cau thanh gép ). Nén giéng can phai dit trén
nén dat nguyen dang. Nhuge diém cia sd do nay 1a phai dimg hai khép bién dang ( gita giéng vA nha may
v6i mb néo ), trong diéu kien bién dang 16n sé khong béo vé duge khép nhiet do ngap nuée ngam, rat kho
van hanh két cau dich chuyén cia khép nhiét & giéng sau khi thiéu thiét bi nang tai trong.

So do Hinh 11 - 5,b ¢6 tinh dic biét 1a c6 them céac t6 "may bom bo sung" 14 doc budng bom chinh,
gian may dit duéi myc nude ho, va phan ra ciia 6ng day 16 trén mat dat. Uu diém chinh ciia s¢ do nay 1a
két cAu doan ra éng ddy don gian: khép co gidn nhiet do c6 thé dit cao hon mit dit mac dau diéu dé lam
tang chiéu dai 6ng day va ton nang lugng. Nhuge diém 16n ciia né 1a khi xay ra su ¢d, nhan vien kho thoat
than. Do6i khi lace giao dong muc nuwée nhé hon 10 m dong co dién chinh cao hon cao trinh khong ngap lam
tang chiéu dai truc to may.

Sau day ching ta nghién ctu chi tiét hon vé thanh phan nha may.
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11.1.1.1 Phan duéi nuéc cia nha may bom khéi tang

Phan du6i ctia nha may bom khéi ting c6 két cau dang khéi 16n, ké tit san dong co trd xudéng diy méng nha
méy. Phan nay gom phan cita lay nuéc, 6ng hit, budng dit may bom chinh, éng ddy va cac van, hé théng
thao nudc thim nudc thao ...

11.1.1.1.1 6ng hit ctia nha may bom khbi tang

6ng hiit trong nha may bom khéi tang 1& bo phan huéng dong nude vio may bom mot cich déu din giam
tén that cot nude. Nguoi ta dd beé tong 6ng hit trong khdi bé tong méng nha may theo hinh dang thuan
dong bang cach thay déi dan téc do chay trong 6ng hit. Thong qua nhing két qua thi nghiem dé xac dinh
kich thuéc va dua ra ba dang: éng hit loai budng, hai dang éng hit loai khuju cong. Kich thudc éng hit
do nha may ché tao bom cung cap hodc néu chua cé ta c6 thé tham khao so bo theo Hinh 11 - 6 trang sau.
Dé giam t6n that dong chay qua éng hit ta ting kich thudc clia né nhung lai ting kich thudc khdi méng
nhd may, lam tang gia thanh xay dyng va phi quan 1y. Do vay can phai thiét ké hinh dang vi kich thudc
dng hat hop 1y va diing vita xi miing s6 hiéu cao trat bé mat hay lat thép mat trong éng hit dé giam stc
khang thity lic ting hieu suat 6ng hit, dong thoi gidm khéi lugng cong trinh.

Theo tai lidu thi nghiém 6ng hit do Lién X6 cii cung cap, ta c¢6 ba loai sau:

- Loai 6ng hiit kiéu budng ( hay loai 6ng hit thang hinh chit nhat ) hinh 11 - 6,a, loai nay c6 cau tao
don gidn, dung cho méay bom hudng truc truc ding c6 luu lugng khong 16n va dudng kinh BXCT nhé hon
87 cm. Heé sb stic can ciia dudng éng véi budng 1a ¢ = 0,6.

- Loai éng hiit khuju cong c6 chiéu cao 16n chiéu rong nhé ( Hinh 11 - 6,5 ). Loai nay diing cho may bom
li tam vA huéng truc c¢6 lvu lugng tuong dbi 16n. Do dang cong nén tén that cot nude nhd hon loai budng.
Vi ¢ot nuée do may bom tao ra khong cao ma Iuu lugng lai 16n, he s6 sic can gidm nhé (¢ = 0,5 ) do d6
loai nay tiét kiem dang ké vé nang luong bom va lam ting hiéu suét ciia tram .

- Loai 6ng hiit khuyu cong c6 chiéu cao nhd nhung chiéu rong tang ( H 11 - 6,b)

Loai nay ding khi cao trinh dit may bom dat thap hon day budng nhan nudc.

Figure 11.6: Hinh dang va kich thudc éng hiit ctia nha may khdi tang.

a - 6ng hit kiéu budng ; § - 6ng hit khuju cong cao; b- éng hit khuyju cong thap.
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11.1.1.1.2 Phan cita liy nuéc ctia nha may bom khéi tang.

Phan cita 1y nude ciia nha may bom khéi tang ( va & mot s nha méy loai budng ) duge xay lién vdi nha
méy nhdm dam bao lay di nudc, ngan chin vat ndi va ca vio may bom, c¢é kha ning ngit dong nudc dé
tién hanh stta chita, gidm ton that cot nudc v phan bd van téc déu dan & cita vio 6ng hit.

Két cau phan cita 1y nudc cia nha may loai khéi tang va loai budng phu thude vao luu lugng clia may
bom chinh v& diéu kién 1y nuée ( bién do muyc nude, mitc do dong rac clia ngudon nuée ... ): Khi do sau
nude trong kénh < 2,5 m nén diing cita lay nuée don gidn gdm luéi chin rac diat nghiéng don rac bing tay,
diing may déng md van sita chita bing may nang vit ( xem Hinh 11 - 7,a ). Khi tram bom c6 luu lugng <
4 m3 /s, lay nudc tit ngudn nuée twong doi sach c6 thé dimg cita ldy nude hai ranh két hop cho cita van va
ludi chan rac va don rac bang cao co khi dit trén cau truc ch mon ( Hinh 11 - 7,6 ). Khi tram bom c¢6 luu
lugng 16n hon 4 m? /s diing cita ldy nude v6i hai ranh van riéng cho ctta van va cho lu6i chin réac ( Hinh 11 -
7,b ) hoiic luéi nghieng khong ranh lam sach biang may don rac tu di dong .Uu diém ctia hai loai sau la :

khi toéc do dong chay trong cita lay nuée dat dén 1,5 m/s vAn khong phat sinh nuée xody. Khi nude ngudn
c6 do duc 16n nén ding cita lay nuée xi phong vi loai nayy khong can phai dit van sita chita, tuy nhién gia
thanh xay dung va chi phi van hanh 16n.
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Figure 11.7: Cac sd dd phan liy nu6c ciia nha méy khdi tdng va budng.a,d - véi tiét dien 16 14y nude
< 4 m?; b, ,[U+FOB6] - tiét dien > 4 m?; 1- ngudn nudc; 2- lusi chin rac; 3- tudng nguc; 4,13- cac ranh
clia van sita chita va ranh luéi chin rac; 5- éng hit; 6- may nang kiéu vit; 7- gian may; 8- xe chuyén rac;
9- cau truc chit mon; 10- may don rac; 11- dAm cdp ; 12- noi dudng ho van sita chita.

Ranh van c6 thé dit thép dan huéng hodc khong c6 thép dan huéng. Khi trong nude cé vat nodi 1én can
phai dat tudng nguc, viec chon cao trinh tudng nguc can dam bao khong sinh phéu xody & mép dudi clia
tudng, mudn vay nén dat mép dudi ciia tudng nguc thip hon myc nude nhé nhat khong nhé hon 0,5 m.

Hinh dang phan vao cita 1y nuée va mép lugn ciia tru van chf ddn nhw & hinh 11 - 8.

Dau vao clia tru can c6 dang tron hodc ellipse. Khi huéng nude vao xién géc can ting chicu dai tru va
lam khong d6i xting dé cho dong chay vao luéi chin rac va 16 vao 6ng hit déu dan.
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Figure 11.8: So d6 phan vao clia cita liy nude nha may khdi tdng va budng.

a - tudng nguc va tran 6ng hit; §,b - tru thing va tru xién; - tuong nguc 1; 1,5 - tuong nguc thi nhat va
thtt hai; 2- try; 3,4,6 - cac ranh 1an lugt clia: may don rac,ludi chin rac, van sita chita; 7- tran dng hit clia
may bom.

11.1.1.1.3 Tang duéi cia nha may bom khéi tang.

Tang duéi ctia nha may bom khéi tang tinh tit sin dat dong co chinh tré xubng, thudng dit cac 6ng hit,
ong day va cac thiét bi phu thiay luc khac. Cac diéu kién dnh hudéng dén kich thudc tang dusi nha may la:
luu lugng may bom, loai va két cau kich thude méay bom, giao dong mitc nude va chiéu sau nude & bé hit,
do vitng chic clia nha may, cich thao lap thiét bi, vat lieu xay dyng va bién phap thi cong ...

11.1.1.1.3.1 B6 tri va kich thudc khéi méng:

Khéi méng ctia nha méay bom khéi tding duge dd beé tong lién khéi. Khi nén 13 dat dusi khéi méng can mot
s6 16p cau tao sau day: 16p sat day méng 1a 16p nhira dusng day 2 ... 3 cm c6 ludi thép véi duong kinh & =
5 ... 6 mm, dit cach nhau 20 ... 30 mm dé giit cho nhia khéi bi chay; dudi 16p nhira duong 1 16p bé tong
tho s6 hieu 40 ... 60 V#0231 day 15 ... 20 cm; dudi ciing 1a 16p s6i hodc da dam day 5 ... 10 cm va san bing
mat. Khi nén yéu phai tinh toan gia cd nén bing cac bién phap: nén cao, tha giéng chim ..v.v... Trong khdi
moéng bo tri dudng ham tap trung nude 4 ( xem Hinh 11 - 9 ) tit ng hit khi sita chita va nuée tham tit san
bom chdy xubng ( xem lai He thong tiéu nude trong nha may chuong X ), dudng ham c¢6 cao trinh day thap
hon diy 6ng hit tit 10 ... 20 cm va c¢6 dudng 6ng 3 ndi véi dng hit Kich thuée ngang ciia dudng ham t6i
thiéu 1,8 x 0,8 m dé dam bao di lai khi sita chita cac thiét bi dusi dudng ham. Doc dudng ham c6 ranh tap
trung nu6e vé hd bom tiéu nude trong nha méy, do déc ranh lay tr 1/500 ... 1/1000. Kich thude khdi mong
( xem Hinh 11 - 9 ) tinh theo cong thic:
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A =P+ hz, (m)

Figure 11.9

Trong d6: hy 1a chidu day tAm diy nhé nhét, xac dinh dya vio tinh toan can biang tinh. Trudng hop so
bo lay ti 0,8 ... 1,2 m;

hy 1& chidu cao tit ddy dusng ham dén san bom, n6 bing chiéu cao 6ng hit h, cong véi hg, chiéu cao 6ng
hiit h, tra duge, con chiéu cao hg 1a do chénh gita day ong hit 2 va day duong ham 4 dé dam bao théo tu
chay tut éng hit ra dudng ham thuong lay hg = 0,2 ... 0,3 m = = h, + hg .

D6 cao méng c6 quan hé véi cao trinh dat may bom nhu:

hm - "r_dm_ hah

Figure 11.10

v6i hy 14 do chénh gitta gitta cao trinh dat may bom va cao trinh san bom, thudng so bo lay hs= 0,6 ...
0,8 m, ldy chinh xéc ti tai licu may bom.
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Figure 11.11: So d6 xac dinh kich thuéc nha may bom khéi ting.

a - mit cit ngang nha may ; b - mit cit doc nha may.
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11.1.1.1.3.2 B tri va kich thuéc gian may bom.

Gian may bom chinh la noi dat may bom chinh, éng day, thiét bi phu va bé dé dong co dién, yéu cau phai
kho réo va sach sé va ddm bao di lai van hanh. Gian may bom c6 thé ngan thanh ting budng cho ting to
may bom, ciing c6 thé khong xay ngan ma dé thong gitta cic to may. Viéc xay ngin hay khong tity thudc
vao do ciing ctia tuong nha may. Khi chiéu cao gian bom 16n hon 10 m ngudi ta thuong xay tuong ngan dé
rat ngan chiéu dai nhip dam do, cdc dam chinh ciia dong co chay sudt doc nha may, gidm khéi lugng bé
tong vA thép dam, nhung cfing lam ting chidu dai nha may ting khdi lugng bé tong ciia gian may. Nguge
lai, trong két cau khong c6é tudng ngan thi chiéu dai nha may sé gidm, nhung tudng thuong ha luu nha may
sé day hon dé dé dam chinh ctia dong co. Vi vay loai khong c¢6 tudng ngin thuong dimng khi chiéu cao gian
méy bom tit 5 ... 8 m. Theo kinh nghiém thudng bé day tudng § thugng ha luu 14y nhu sau: khi chiéu cao
tudng 4 m thi liy § = 0,6m; khi chiéu cao tuong 6 m lay § = 0,8 m; cao 8 m lay § =1 m.

Dé chéng thAm nude vio giam may bom, khi xay dung mat ngoai tudng ta trat 16p xi mang chéng tham
cao hon muyc nudc cao nhat mot doan 0,5 m, phia tudng c6 dip dat phai quét thém hai hoic ba 16p nhuya
duong va phtt ngoai bing bao tai, miit trong tudng quét voi chdng am.

Tit gian bom xudng 6ng hit va dudng ham thudng lam cac ctta lén xudng va cau thang & vi tri thuan
lgi. Ld ctta 6 kich thude di cho ngudi len xudng, thuong 1ay dudng kinh 0,8 m, néu 16 vuéng thi lay 0,8 x
0,8 m. Day 16 bing bing thép tAm day 1 ... 1,5 cm, dé chong nudc ro lén san ta dit tAm dém cao su dudi
tam nap cho kin nuée.

* Theo hinh vé 11 - 9 chiéu rong day moéng duge tinh nhu sau:

Bm-Lgh+b.{m)

Figure 11.12

Trong do :

Lgh =4+ d1+bz+050;(m)

Figure 11.13

11, 81, by 1an lugt 1a: khoang céch tit mép ngoai tuong dén miéng vao 6ng hit ( thuong lay 0,5 m ); bé
day tuong trude (thudng lay tit 0,6 ... 1 m ); khoang cach tit mép tusng dén bé may bom dé di lai an toan
( thuong lay 1 ... 1,2 m ).

by 1a kich thuéc ngoai cia bé d6 may bom, tra & tai lieu may bom.

b= ba+d2+05bq; (m)

Figure 11.14

bs 1a khoadng cach dé di lai khi can, thuong lay bing 0,7 m.
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32 12 bé day tuong sau, lay 0,6 ... 1,2 m.

Tinh theo cong thitc trén néu khong di kich thude quan 1y trong nha méy thi c6 thé kéo dai éng hit ra
phia bé hit. Vi ciing can chid § bd trf kich thude sao cho tang may bom va tang dong co phia trén khép
nhau dé viéc truyén trong luong phia trén xudng ding dudng tam tudng tang dudi.

* Chiéu cao toan bo tang dudi sé 14 :

Hg=hm+ hgp :(m}

Figure 11.15

Trong d6: chiéu cao gian bom

hgh=-ha+ha+hs, (m)

Figure 11.16

Céc kich thude trén phai tra tai lieu méay bom va dya thém vao muc nude 16n nhat ¢ bé hit. Can cit vao
méy bom da chon ta tim cao trinh d&t may bom ( trén hinh 1a V; ) va cao trinh trung tam miéng ra may
bom ( V3) va can ci vho myc nude 16n nhat 14y cao trinh sin dong co cao hon myc nuée 16n nhat (Zmax)
+ dd cao song leo (hg) vA mot do an toan 0,5 m :

Tsde = Z max+ N7 = Zmax + hg + 05 (m)

Figure 11.17

Khi x4c dinh dugc cac cao trinh trén ching ta sé tim ra cac tri sd hz,hy , h 5 Trong didu kién myc nuéc
truge tram giao dong 16n thi sé rat 16n va yéu cau miéng dng hiat phai ngap dusi muc nuée nhdé nhat mot
doan tit 0,5 ... 1 m lic nay c6 thé phai ndi thém truc gitta may bom va dong co.

* Chiéu dai tang dudéi nha may néu c6 tudng ngin:

Chiéu dai tdng cong clia tang dudi nha méy sé do s may bom va cach bd tri thiét bi

phu quyét dinh, thuong 1y bing chiéu dai gian xay trén mat dat dé bio ddm nha may én dinh vi céc
gian dau hoi tang dudi sé dat cac thiét bi phu nhu: bom cap nuée ki thuat, bé loc nude, hé tieu nuse ... Do
vay chiéu dai tdng cong clia tang dudi tinh nhu sau:

Lig=Lirln -1 +1+ Dy +ba+254+02;(m)

Figure 11.18
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Trong cong thiic: n 1 s6 t6 méay bom chinh;

1 - chiéu dai san 1ip lap, thudng ldy bing mot gian may, yéu cau da kich thudce dé dit cac bo phan can
stta chita;

dt- chiéu day tudng clia gian xay trén mat dat dé dat dong co, thuong lay 0,25 ... 0,35 m;

0,2 - hai mép thita gitta tang dudi va tang trén cho truyén lye ding tam tang dudi.

Dgc- dudng kinh dong co, (m );

by- 16 di lai gitta v6 dong co va tudng ngan, 1ay it nhat 1m khi dién ap thap va 1,5 m khi dién ap cao;

I—II'=D|:|+234+E

Figure 11.19

12 khodng cach giita hai truc t6 may bom, ( m ), trong dé §

13 bé day tuong ngan 1ay theo tinh toén.

Viéc xac dinh kich thude tang dudi nha may bom li tam truc ditng khéi tang cling tuong tit, can chd ¥
thém vé kich thudc ting thém do c6 van 6ng day, kich thudc ban than may bom ... ma may bom huéng truc
va huéng chéo khong c6. Ciing can chi § ring trong thic té thiét ké tit kich thudc t6 may cong véi nhitng
quy dinh vé khodng cach di lai, yéu cau vé sita chita, vé thiét bi phu ...vv.. dit lén gidy vé v diéu chinh cho
thich hgp dé chon ra kich thudc nha may chit khong can phai tinh chi tiét theo céc cong thiic trén mot cach
may moéc sé lam méat can xting vé kich thudc nha may.

Vat lieu dé xay tang may bom khéi tang thuong 1a bé tong cbt thép sb hieu khong nhd hon 150 U031
diing bé tong chdng tham tit B4 trd lén, dé xay dung trong diéu kién nudc ngam cé tinh xam thyc thi phai
dimng loai xi mang dic biet dé chdng xam thuec.

11.1.1.2 Phan trén ctia nha may bom khbi tang va loai budng.
11.1.1.2.1 B6 tri tong thé phan trén ctia ddu mbi nha may bom

Phan trén thong thuong bao gom: gian may chinh, san 1ip rdp vi cac nha phu xay ghé sat gian may chinh
dé dat cac thiét bi dien ( thiét bi khéi dong, diéu khién, thiét bi phan phdi dién ...), tram méy bién ap va
céc thiét bi phu khéc. Gian méy chinh chita dong co dién, cac ti diéu khién t6 méy, bén trén c6 cau truc di
dong dé nang ha thiét bi nang can 1ap rap sita chita. Vé cau tao, phan trén nha may la mot nha cong nghiep
thong thuong, ké tit cao trinh san dong cd trd lén ( xem khai quat Hinh 11 - 10 ). Tt hinh vé ta thiy quan
heé giita phan trén va phan dudi ctia dau méi nha may bom khdi tang, may bom huéng chéo. Phan trén ké
tt cao trinh san dong co ( Viss). Gian may chinh chita phan trén ctia dong co dién, phan bao che gom c6
céc cot dad ( hosic khung ) mai dé dAm cau truc vA phan bao che, bén trén c6 bd tri cau truc 4 chay doc gian
may, cic ciia sd va ciia ra vao ... Phia trai gian may chinh la phan cita 1y nuéc gom can truc chit mon 3
thao tac van, luéi chan rac va thiét bi don rac. Xay ghé bén phai nhd may chinh c6 gian thiét bi phan phoi
dién va diéu khién 7 va tram may bién 4p 5 ha dien &p tir ludi dien va dua dien vé thiét bi phan phdi dien
ciia tram. Day 1a cach bd tri dién hinh phan trén clia dau mdi nha may bom khéi tang va clia nha may kiéu
budng.

11.1.1.2.1.1 CAu tao cac két ciu ctia gian may chinh.

Sau day ta xem xét mot sb két ciu trong gian mdy chinh ctia nha may bom:
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Figure 11.20: B tri ddu mdi tram bom khdi tang.

1- van sita chita; 2- ludi chan rac; 3- can truc chit mon vét rdc bing gau ngoam; 4- cau truc gian may
chinh; 5- may bién 4p dong luc; 6- may bom canh chéo.

11.1.1.2.1.1.1 Két ciu khung, c6t nha may:

Két cAu khung nha may gém céc cot d6 hoic khung nha méy, 14 bo phan chiu lyc chii yéu clia phan trén
nha may thuong la két cAu bé tong cot thép sé hieu cao. Khi trong lugng ning nhat can thao lip dudi 5 tan
thuong ta diing cac hang cot hai bén khong ¢6 dam nbi hai hang cot, néu trong Iugng trén 16n hon 5 tan thi
dung khung citng. Kich thudc tiét dién cot hodc khung va dién tich c6t thép trong két ciu phai duge tinh
toan xac dinh cu thé. Tuy nhién qua kinh nghiém thiét ké ta c6 thé chon s bo ban dau vé tiét dien cot hay
dam, sau d6 tinh toan cu thé.

Cot chia lam hai phan, 1ay vi tri dam dé cau truc lam méc: phan trén dam dé cau truc lam noi tya két
cau mang lyc mai; phan duéi dam dd cau truc chiu céc luc v tai trong: tai trong truyén tit dam dé cau
truc truyen t6i, tai trong ciia két ciu mang lyc mai, tai trong cau truc va tai trong vat nang, tai trong cot
... Cot thudng c6 tiét dien chit nhat: phan trén cé tiét dien 380x400, 600x400 mm; phan dudi thudng 600 x
400, 400 x 800, 800 x 500 mm ... Khi thiét ké khung cot can cht y dén hinh thic lién két gitta tuong, két

cau lien két gitta dam dd cau truc va cot, lien két gitta dudng ray trén dam dé cau truc va dam da ...
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11.1.1.2.1.1.2 Mai nha may gom :

Két cAu mang lyc méi ( dam hodc dan thép ), két cAu nén tya mai, két cdu bao che. Tiét dien mai bé tong
¢6t thép thuong c6 dang chit T hay chit nhat chiéu rong canh cht T thuong lay 16n hon 1/50 ... 1/60 chiéu
dai ctia dam, chiéu cao gitta nhip dam thuong lay bang 1/10 ... 1/15 chiéu dai nhip dam. Can chi § néu
dam mai c6 nhiém vu gi® dam treo cau truc gian may thi chon tiét dién phai lén va chiu lyc 16n hon.

11.1.1.2.1.1.3 Ciia sd va ciia ra vao clia nha may:

Vi tang trén nha mAay xay trén mit dat, dé nhan di anh sing mit troi va thong gié thoat nhiét cho nha
méy dién tich ctta phai chon dii dé dat nhing yéu cau trén. Theo kinh nghiém & gian méy chinh thuong lay
téng dien tich ctta sd bing 1/3 ... 1/5 va khong nhé hon 1/8 dién tich mit san dong co. O céc gian phy, dien
tich nay c6 thé lay nho hon, thuong lay 1/10 ... 1/12 dién tich san clia cac gian d6. Trong cac gian dat ti
dién thudng chi lam cita s6 chiéu sang va boc ludi thép dé ngan ran rét bo vao cac ti dien. Chiéu rong cita
s6 thuong lay boi ciia 500 mm: 1; 1,5; 2; 2,5; 3; 4; 6 m. Chiéu cao cita s6 thuong lay boi ctia 600 mm: 1,2;
1,6; 2,4; 3; 3,6; 4,8 m.

Céc ctia 16n phuc vu ra vao thuong dit ¢ tuong dau hdi thudce gian 18p rap dé tien chuyén may moc thiét
bi tit ngoai vao nha may. Cita 16n thuong dong hang ngay. Kich thudc clta 16n chon tuy thudc kich thudc
phuong tién van chuyén vao nha méy va kich thudc vat cong kénh nhét can chuyén vao gian ldp rap va lay
khong nhé hon 2,5 m, cao hon 3 m. Néu sita chita may bién ap trén san lip rap thi phai lam dudng ray vao
nhd may va bido dam dudng ray nim ngang xuyén qua cta 16n ma do cao san phai cao hon mit dat san .

Céau tao vi tinh toan thiét ké két cau chi tiét phan trén nha may sinh vién can xem & cic tai licu va gido
trinh kién trtc, két cAu ..v.v.. trong gido trinh nay chi trinh by mang tinh hé théng va sb lieu dic két kinh
nghiém c6 lién quan truyc tiép dén mon hoc ma thoi.

11.1.1.2.1.2 San lip rap trong nha may.

San 1ap rap thudng dit phia dau hdi clia gian mAay chinh, gan dudng chd vat lisu may méc. Yéu cau dién tich
ctia gian 1ap rap phai dit dé bo tri cdc cum thiét bi dé tién hanh 1&p rap, sita chita ( cdc cum thiét bi gom
c6: may bién 4p, cac gid d6 trén va dudi clia dong co dién, 16 to dong co, truc, BXCT méay bom, nip may
bom, 6 chiu lyc ... ). Ciing c6 thé két hop bd tri mot sé cum thiét bi can sita chita trong gian may chinh khi
san khong di dién tich néu bdo ddm viéc stta chita khong 4nh hudng xdu dén do an toan ciia t6 may dang
van hanh ( xem vi du ¢ Hinh 11 - 11 ). Bé rong san lip rap nén lay bing bé rong gian may dé tan dung cau
truc gian may dé nang va chuyén cac cum thiét bi, viec bd trf vi trf cAc cum méy can bao dam tam nang
nam trong ving hoat dong ciia cic méc

cau truc. Trén san gian m&y chinh can bé tri cac 16 lién thong véi tang dudi dé tha méc cau truc kéo van
va mot sb thiét bi bén dudi len dé sita chita.
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§ 10 w5

Figure 11.21: B tri cic cum thiét bi sita chita trén san lip rap va gian may.1,2- gia dé trén va dudi
cia dong co; 3- viing dit MBA sita chita; 4- 6 chiu lyc; 5- réto dong co dién; 6- truc; 7,8- BXCT va ndp
may bom; 9,10- ranh giéi ving lam viéc ciaméc chinh vd méc phu cau truc; 11- truc dam dé cau truc;
12- 16 nang van dia; 13,14,15 - dong co dién.

11.1.1.2.1.3 Céac gian thiét bi phu phan dién

Céc gian thiét bi phu phan dién thudng dudce bd tri cing tang trén véi gian may, trong dé chita cic ta dién
diéu khién, cac thiét bi phan phdi ciing phia véi tram méy bién 4p dé rat ngdn duong day dan dien va dé
quén 1y. Néu s6 luong t dién quéi nhiéu thi thuong cic gian thiét bi dién xay ghé sit va thong véi gian may
gian may chinh ( xem Hinh 11 - 10 & trén ), néu dién tich gian méay c6 dit dé bo trf cac thiét bi dien thi dit
dat ching ludn trong gian may chinh ( xem Hinh 11 - 13 ). Trudng hgp khong thé bd tri cac gian dien lién
v6i gian méy chinh thi méi bd tri chiing & khu riéng tach khéi nha may, cach bd tri ndy sé khong 16i vé quan
Iy. Cac gian dat thiét bi dien phai dAm bao kho réo, thong gié tét, an toan dién, ding vat lieu chéng chay
dé xay budng .

11.1.1.2.2 Kich thuéc phan trén nha may bom

Kich thuéc phan trén nha may phai chon két hgp chiit ché vé6i cAc budng clia tang dudi va ¢ cic cau thang
len xubng thong thuong nhau va cé cac 16 truc vat dé tan dung cédc méc cau truc clia gian méy chinh.

Kich thudc bé rong gian may dua vao yéu cau di dé dat phan trén dong co dién va cac tt diéu khién, do
luong, da khoang cach dé nhan vién di lai van hanh an toan, két hop véi bé rong nhip cau truc da san xuat
sn dé chon, chi ¥ dén pham vi hoat dong ciia cac méc cau truc dé bao dam nang ha vat nang ding tam an
toan. Khodng cach truc gian dong co lay theo cong thiic sau va can bing khoang cach truc phan dudi clia
nha may:

Lir=Dgc + b4

Figure 11.22
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cac ky hieu nhu da giai thich & phan trudc.

Chiéu cao tang trén dugc xac dinh chii yéu theo yéu cau nang duge cum thiét bi cao nhat va chuyén
chiing qua céac thiét bi khac dang lam viéc khong bi va cham ( chtt yéu rat BXCT + truc may bom hodc
roto + truc dong co dién ) dong thai rit duge 16i may bién &p khi sita chita MBA trén san lap rap.

Chiéu cao tang trén phu thudc chiit yéu vao cach bd tri thiét bi chinh va diéu kién thao 1ap cac cum thiét
bi tai noi dit may v van chuyén dén san lap rap dé sita chita. Yeu cau cao trinh dam d& cau truc ( Ve
) phéi di cao dé rit cAc cum thiét bi cao nhat tai chd va cau qua céc t6 may dang lam viéc khong bi va
cham. Theo hinh vé 11 - 12 cao trinh V4.4 duge xac dinh theo cong thic sau:

Vi = ht+h+c+e +f (m)
Figure 11.23
h - 1a chiéu dai truc dong co, ( m );

c - 13 chidu dai day chido buoc vat nang , thuong lay 0,5 ... 0,7 m;
f - 1a khodng cach t6i thidu tit méc cau truc dén Ve, tra bang cau truc.

¢)

Figure 11.24: So d6 xac dinh chiéu cao tang trén nha may.
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a - cit ngang nha may ; b - binh dé cau tryc.

Tt cao trinh Vg, va kich thude cau truc, két cAu mai... ta tinh dude chiéu cao tang trén nha may. Cha
¥ rdng cao trinh dam cau tryuc con c6 lien quan dén viéc rit 16i may bién &p khi sita chita MBA trong nha
may, néu cao trinh x4c dinh theo cong thitc 11 - 5 ma khong bao dam sita chita MBA thi c6 thé nang Vg,
cao lén hoic dao hé MBA & san ldp rap dé théa méan rat duge 16i ma khong phai nang dam.

San dong co dién dic bang bé téng cét thép tai chd , chidu day sin khoang 12 ... 15 cm, cic dam dé
dong co b tri theo didu kién ciu tao clia tang dudi . Néu budng méay bom khong cé tudng ngin gitta cac
méy bom thi dam chinh dit trén tudng thuong ha luu nha may, néu c6 cic tudng ngan thi dam chinh dit
doc nha méy gbi lén cac tudng ngan.

P

I
7
i

)

_ Py -

Figure 11.25: Cit doc va bd tri mat bing gian dong cd nha may khéi tang.
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1- dong co dien; 2- may bom chinh; 12- cac ta dien diéu khién; 14- éng tran nudc ;15- thiét bi phan phoi
dién; 16- cac thing dau van hanh; 17- may bom théo nuéc; giéng nuée thao; 13- dudng ham tap trung nudc
thao v& nude tham: 11- cau truc .

11.2 Nha may bom kiéu budng’

11.2.1 NHA MAY BOM KIEU BUONG.

Nha méy bom kiéu budng la nha may c6 méng dic lién va cic té6 may bom chinh va gian méy nim thap
hon cao trinh mit bing san i cia khu nha may. Nha méay bom kiéu budng thudsng ding cho tram bom vita
va 16n, lay nudc tit nguon nude hé dit trén bs 6n dinh khi giao dong muc nuée vuot qua kha ning hut cla
méy bom. N6 thuong duge 1ip may bom li tam song hudéng 16n va céc loai bom huéng truc va cac bom truc
dimg. Luu lugng 16n nhat dat duge ctia kiéu nha may nay cé thé t6i 10 m?/s, thusng dimg nha may kiéu
buodng véi luu lugng may bom Q < 2 m3/s.

Nha méy bom kiéu budng vé két cau chia ra hai loai:

Nha méy loai budng kho : May bom chinh dudc dit trong budng kho rao, lién hé véi ngudn nude thong
qua 6ng hit dai khi nha may va ctta lay nude ding tach rieng ( xem Hinh 8 - 2,b ; Hinh 11 - 1,6 ; Hinh 11 -
15 ) hodc ngay tit phan cita lay nude ciia nha méy loai két hop gitta nha may va cita 1ay nuée ( xem Hinh
11 - 7,a, § ). Chidu cao hit nude c6 thé bat ky ( am, duong hodc bing 0 ), do vay duge diing rong rai.

Nha mdy loai buong u6t : Khac véi loai budng kho, & day may bom duge dit chim ngay trong nudc (
xem Hinh 11 - 13 ), dugc xay dung khi dung bom truc truc ding, do cao hit nuée am. Trong mot sd trudng
hgp khi giao dong muc nuée trong budng uét

=

I1|.|' |

e = ==

Figure 11.26: Nha may bom loai budng w6t may dat chim.

qué cao, dé & truc trén cia may bom khong bi ngap nude ngudi ta xay thém tang kho phia trén dé dat
méay bom, goi 1a nha may bom budng w6t may dit & tang kho ( hinh § ) . Loai nha may nay dit may bom
truc hodc li tam c6 lwu lugng nhd hon 2 m? /s va giao dong muyc nuée trung binh ( khong qua 8 m ).

2This content is available online at <http://voer.edu.vn/content/m13829/1.1/>.
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Nha may bom kiéu budng c6 cau tao phan trén giéng nha may khéi tang chi khac nhau vé cau tao phan
dudi nuée. Sau day ta di sau nghién citu cach bd tri va xac dinh kich thuée budng hit ciia phan dudi nude
nha may bom kiéu budng néi chung.

11.2.1.1 Pac diém va ciu tao nha may bom loai budng uét

Vé mat ciu tao, gian may bom clia nha may loai budng wét gibng nhu déi véi nha may bom khéi tang. Do
vay cac yéu cau vé bd trf v xac dinh kich thudc tang may bom nay cé thé tham khao theo cach lam cia
nha may bom khdi tang. Can chi § thém nhing van dé sau day can nghién citu khi thiét ké nha may kiéu
budng:

- Hién tugng phét sinh xody nude xung quanh 6ng hiit clia may bom, do vay can tinh toan lga chon kich
thuée va hinh dang budng hit cho hgp 1y, nhat 1a khi bom luu lugng 16n thi kha ning sinh xody nudc cang
16n. Do vay nén ddi véi loai budng nay chi nén diing véi méay bom c6 luu lugng nhé hon 2 m3/s.

- Két cAu phan moéng budng w6t nhe, do vay dé chéng trugt va lat can phai tang trong lugng nha may
va tinh toan kiém tra can bing lyc véi cac t6 hop luc dic biet.

- Nha méy loai budng 16t, do may bom dit chim trong nuée nén viéc bdo dudng tu sita va quan 1y khong
thuan lgi. Vi vay can nghién ctu kiém tu dinh k¥ khi tram khong lam viéc.

- Nha may loai budng u6t dé thi cong nén dude ding nhiéu, nhat 13 déi véi tram bom 18y nudc trén kénh.

11.2.1.2 Nha may bom loai budéng kho

Nha may bom budng kho khac véi loai budng uét 14 may bom khong dit trong nuéec ma dit trong budng
kin nuée va ddm bao kho rao. Ciing nhu kiéu budng néi chung loai nay ciing wa ding véi cac loai may bom
¢6 lutu lwgng nhé hon 2 m3/s.

Khi ding may bom truc ngang thi nha may chi ¢c6 mot tang ( Hinh 11 - 5 ) nhung phan duéi mat dat
duge dic bang beé tong cbt thép dé dii ciing va chéng thAm nudc, cach bd tri nha méy cling gibng nha may
bom méng tach trén mat dat md ta sé hoc phan sau, trong chuong nay.

Khi diing may bom truc ding nha may sé c6 hai tang: tang trén dit dong co va thiét bi dién con tang
kho bén duéi dit may bom. Nudc tit budng hit dude ddn dén may bom bang cac dudng 6ng kim loai dit
trong budng kho, budng kho con dit doan éng day va cac van trén dng day. Thuong duong dng 16n va thiét
bi trén 6ng cong kénh ( xem Hinh 11 - 14 ) ngén trd vige di lai trong budng, do vay can xay cau cong tac
tren cac dudng 6ng dé dadm béo di lai va van hanh. Kich thuéc bong kho xac dinh theo diéu kién b tri cac
thiét bi va dudng dng ciing nhu theo diéu kién cao trinh dat may bom. Tam day budng kho phai bdo dam
khong thAm nudc va c6 bd tri ranh dé tieu nudc ro ri, bé day tdm moéng di bdo ddm nhd may én dinh va
khong tham nudc.

Hinh 11 - 14 1a nha may bom kiéu budng kho két hgp véi cita 1ay nude, dimg may bom song hudng truc
ding. Nha may nay c6 hai tang. Tang trén 14 dit dong co dién, gian xay ghé dau hoi trai dat cac thiét bi
diéu khién va thiét bi phan phdi dién, gian 1dp rap ¢ dau hoi bén phéi gian dong co, trén phan ctia lay nude
dimg gian kéo van 22 c6 dait ray 23dé méc cau van va lu6i chin rac. Tang duéi 1a budng kho dic bing bé
tong cot thép, trong dé bd tri t6 may bom li tam song hudéng, cac van 25, cac doan éng ndi 26, doan éng
n6i 9 ndi cdc may bom lam viec ghép song song, cé cau cong tac 2 dit trén cac éng dé di lai van hanh. Trén
ong day 11 dat van va éng ndi, dit trong ham c6 16 lén xudng. Phan cita lay nude 1 gdbm c6 hai tang ciia lay
nuée 24 dé lay nude khi mye nuée ngudn giao dong 16n. Khi muyc nude ngudn giao dong qua 5 m, nha may
can ndi them truc, 6 truc huéng 4 dit trén dan san ling dé di lai va thao tac van ctia éng ndi 9.
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Figure 11.27: Nha may budng kho truc ding, may bom li tam song huéng.

a - cat ngang nha may ; b - mat bing nhi may.
Hinh 11 - 15 biéu thi so dé b6 trf nha may bom kiéu budng kho, lay nudc tit nguon nim tach biet véi
nha may, nha may diing may bom li tam song huéng truc ngang 1. Nha mé&y mot tang , phan budng kho do
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bé tong cot thép, trong d6 dat may bom va éng hit 3 + van 6ng hut, éng ddy + van mot chiéu 9 + van 7,
day budng c6 ranh tham 8. Dit

cau cong tac 6 trén 6ng dé di lai. Gian may chinh thong véi mot dau hoi 1a san 1dp rap 10, con dau kia
thong v6i cdc phong phu ( nit vé sinh 14, phong tdm 15, hanh lang thong thuong 13, kho dung cu dién 16,
phong k§ su truéng 20, phong ciia tryc ban 21, budng MBA tu dimng 19, phong diéu khién 17, phong thiét bi
phan phdi 18 ). Dung san doi 11 dé dit cap tit gian may dén cac phong thiét bi phan phdi va diéu khién ...
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Figure 11.28: So d6 bd tri cum nha may bom kiéu budng kho.
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11.2.1.3 Hinh dang va kich thudc phan budng hit ctia nha may kiéu budng

Budng hit 1 noi hiit nuée tryce tiép ctia bom do d6 yéu cau nude chdy that 6n dinh, khong c6 xody nude dé
bdo dadm hiéu suat ctia bom cao va tranh xam thic cho may bom

11.2.1.3.1 Cach bb tri mat bing budng hut

Tram bom vita vi nhé thudng ding budng hat hinh chit nhat. Mudn cho cidc bom cé diéu kién thiy lyc t6t
thi t6t nhat mdi bom c6 mot budng hit riéng biét, néu tram c6 nhiéu may bom thi giita cic bom cé tudng
ngan. C6 gang nén bd tri dong chay vio may ciing huéng véi dong chiy doan kénh ndi tiép v6i né, néu khac
huéng phai lam tuong huéng dong dé cho dong chiy diéu hoa, giam dén mic t6i da anh hudng ctia dong
xien (Hinh 11 - 16,c ). Dé tranh cho khi bom nu6c khong tao thanh xody va chdy quan, lam gidm higu suat
bom, bom duge dit sat vao tudng sau mot khoang < 0,75 dudng kinh miéng vao éng hut Dv, déi v6i budng
hat hinh tron va nita tron khong duge dat bom cé truc vao ding tam vong tron vi dé tao ra xody nudc.
Mot s6 cach bé tri khong t6t nhu da chi ra ¢ Hinh 11 - 16,b.

oM

===F- = (8] * _q
3 | G = C}

;{,fihg; i~i92 > 3 0of N\~

}Chigu_gﬁ?fﬂ' ;Iruﬁdulg - 1 o) by

Figure 11.29: Bb tri buéng hit may bom.

11.2.1.3.2 D% ngap nuéc trong budng hit:

Do ngap nuée trong budng hit chia lam hai phan: phan tit day budng dén miéng hit 1 hy va tit muc nude
dén miéng hat 1a hy ( xem Hinh 11 - 17 ):

h = hy +hy

Can cit vao s6 lieu thi nghiém v phan tich 1y luan khi h; ~ 0,5.Dv thi dong chay phan b6 kha déu, néu
h; = Dv thi dong chdy c6 xody va khi hy = 0,62.Dv 1a t6t nhat. Dé nghi ding hy = ( 0,62 ... 0,8 )Dv, v6i
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may bom nho dung gidi han trén, bom 16n dung giéi han dwéi va moi truong hgp khong duge nhé hon 0,5
m dé dé 1ip rap.

D6 ngap 6ng hit hy clia da s6 trudng hop duge xac dinh do yéu cau tranh c6 xody & budng hit. Déi véi
bom truc ding nhé do ngap éng hit do yéu cau clia viée tranh xam thiye. Thie ra bom bi xam thyce do
nhiéu nguyén nhan chua xéac dinh hét duge, nén trong

thue té ta hoan toan c6 thé s dung nhing s6 li¢u trén.

Khi do ngap 6ng hit hoidc kich thude budng hit khongxéac dinh ding sé xay ra nhiing trudng hgp bat
thuong nhu ¢ Hinh 11 - 17* T kinh nghiém cho thay: bén

Figure 11.30: Kich thuéc budng hit va sy phan bé dong chay khi h; thay déi

dang xody dau l1a do hy nhd, mudn khic phuc chi can ting hy 1a duge. Dang xody I v IT anh hudng
khong dang ké téi hiéu suat clia bom, vi vay dang II dugc goi 1a miic thap nhét cho phép t6 may lam viéc.
Dang xody III xuét hién khi hy < ( 0,6 ... ),8 )Dv, khi d6 phai diing may. T6t nhat do sau hy nén lay:

h2=(13..1,5)Dvva>08..15m

Trude miéng vao éng hit c6 dit lusi chin rac, vi vay phai thuong xuyén vét rac dé bao dam hy khong
bi tut va thiét ké van téc nuée qua lusi khodng tit ( 0,3 ... 0,5 ) m/s.
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i 1]

Figure 11.31: So dd cac dang xody & miéng hit.

Ciing cht y khong nén 1ay hy 16n qua vi sé ting von dau tu xay dung co ban.

Déi voi may bom loai nhé hinh dang va kich thuée bé hiit can c6 ti s6 hy /D tang lén , duong kinh ong
hit D gidm dé bao dam tranh xody nudc va tao bot khi. Budng hit tiéu chudn déi v6i méay bom nhé c6 thé
tra & bang sau day:
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Bdng t1-1.Kich thude vé hit

titu chufin VRIMNN
Dudng kinh Kich thude chinh o
dng hit (mm) [ g F G =
a) Wi Sng hils ed van ddy
65 280 | 10 | 200 I
80 an 200 | 200 .
100 330 | 259 | 200 \, F
120 420 330 230 a) .
150 500 | 420 | 250 i
200 600 | 500 | 400 | --4;_':
250 720 | 620 | 400 . '1]
300 850 T40 450 G _?M MNN
M i S
B) Vi dag Init ¢d midag foc
150 500 250 250 E
£00 500 | 250 | 300 N B
250 530 250 | 350 o F
300 s7o | 300 | 400 by ™ o
' 350 G670 aso0 4350 ) .
B¢ hat ti¢n chudn
400 500 .. .
40 70 450 550 didi vdi bum cd nhd
459 a0 - a) tng hat cd van iy
500 950 | 300 .| 600 h) dng hit cd migng loe

Figure 11.32

Khi 6ng hit dat nim ngang hodc xién va miéng vao 6ng hit dit thing ding ( xem Hinh 11 - 18 ) xéc
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dinh do ngap ctia miéng 6ng hit (S ) nhu sau:

§ 2075V /0 -2 va 204m

Figure 11.33

Trong d6: V 1a van tdc trong dng hit, (m/s );

D 1a duong kinh éng hat, (m );

a 1a do vigt cao clia mép trén 16 vao so v6i mép trén tiét dien dudng kinh D,m.

Ngoai cong thiic ( 11 - 8 ) con cé thé x4c dinh theo kinh nghiém sau:

- D4i v6i 6ng hiit ndm ngang, miéng vao dat ding thi: S > ( 0,6 ... 0,8 ).Dv > 0,4 m

- Déi véi 6ng hit mieng vio dit ding hinh chit nhat thi S > (10,6 ... 0,8 ).hgx > 0,4m

11.2.1.3.3 Xac dinh chiéu rong budng hiut

Chiéu rong budng hit phai di 16n dé dong chay khong sinh ra xody nuéc . Nhitng tram chi c6 mot bom
chiéu rong budng hit thuong lay B = ( 2 ...2,5 )Dv va < 3Dv. Khoang céch hai truc 6ng hit Ltr khi bo tri
chung budng 1,5 Dv < Ltr < 2Dv .

11.2.1.3.4 Xac dinh chiéu dai budng hit

Chiéu dai budng hiat phai thich dang, qua dai sé lang phi, qua ngin nudc chdy gap khong 1gi cho lam viéc
ctia may bom. Thudng lay chiéu dai L = (4 ... 5 )Dv ( xem Hinh 11-16 ). C6 thé tinh chiéu dai nhd nhat
theo cong thiic:

{n] N

Lo k@ k@
™1 B{h+hz) Bh

Figure 11.34

Trong d6: Q la luu lugng may bom, ( m3/s );

B la chiéu rong budng hit, ( m );

k 14 hé sé dung luong nuée, lay nhu sau:

khi Q < 0,5 m3/s thi k = 25 ... 30

khi Q > 0,5 m3/s thi k = 15 ... 20.

k 16n dung cho bom hudng truc, k nhé dung cho bom li tam.

11.2.1.3.5 Xac dinh chiéu cao budng w6t may bom dit 6 tang khé:

Chiéu cao budng w6t may bom dit & tang kho lay bing chiéu cao h = h; + hs .

Trong thuc té xay dung nha may bom budng uét nhan thiy ring cé hién tugng may bom bi rung dong
manh vi phat ra tiéng 6n khi may lam viéc. Cac nha nghién cttu cho réng s di ¢6 hién tugng nay 13 do thiét
ké budng hit vé mat thiy luc khong tot gay ra. Dé loai trit cac hien tugng d6 can bao dam chay thuan, can
xay tudng huéng dong néu dong chay vao bi ngodc, khong nén bo tri kiéu budng lay nude mot bén cho nhicu
méy bom ( xem Hinh 11 - 16,b ).
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11.3 Nha may bom kiéu méng tach dit 16 thién.’

11.3.1 NHA MAY BOM KIEU MONG TACH DAT LO THIEN.
11.3.1.1 Pac diém va két cAu nha may bom kiéu méng tach dit 16 thién

Dic diém ndi bat ctia kidu nha may nay la heé méng ctia t6 may bom chinh dat tach rieng khéi méng nha
may, hodc nén nha may chi 14 tAm bé tong rat méng lien két v6i méng méy chi dé chdng nuée tham. Kiéu
nha méy nay chi c6 mot tang nim trén mat dat ( xem Hinh 11 - 1,a ) va ( Hinh 11 - 19 ). Nha may kiéu
nay thudng dimg cho tram bom nhé va trung binh véi may bom truc ngang cé téng luu lugng tram dén 5
m? /s, luu lugng may bom nhé hon 1 m?/s. Tuy vay ciing c6 mot s6 tram bom véi cot nude du, diing may
bom 1én truc ngang loai song hudng sit dung kiéu nha may nay dat t6i luu lugng 4 m3 /s mdi may. Do méng
may dit tach rieng v6i cdc méng nha do vay sy rung dong ciia may khong anh hudng dén méng nha méy va
giam khéi lugng moéng nha may. Kiéu nha may moéng tach nay c6 do cao hit nuée hg > 0 nén yéu cau giao
dong muc nude & bé hit phai

3This content is available online at <http://voer.edu.vn/content/m13871/1.1/>.
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Figure 11.35: So d6 nha may bom méng tach bom li tam truc ngang.
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1- bé tap trung; 2- cita liy nudc; 3- dng hit; 4,8,10- 6ng ndi; 5- moéng nha may; 6- may bom song hudng;
7- méng may bom; 9- van éng day; 13- cac ray ¢ dan cong téc.

nim trong pham vi chiéu cao hit nuée dia hinh cho phép. Khi xay dyng can cha y muyc nuéc ngam phai
thadp hon nén nha may, néu phai xay § ving c¢6 nuéc ngam cao hon nén nha may ( nhu cac tram bom tiéu
ven dé vé mua li ) phai xdy méng nha may lién khéi dé bdo ddm khong tham nude 1én nha méy.

Viéc bd trf nha may bom néi chung v nha may bom méng tich néi rieng can phai:

- bam bao cham s6c bdo dudng va van hanh may méc thuéan lgi va an toan;

- Tao diéu kién thuan loi cho viéc bd tri dudng 6ng trong nha may;

- Khoang céch giita cac may bom phai di rong dé vita bdo ddm cho nhan vién van hanh di lai thuan tién,
vita ddm bao an toan ( thudng khodng cach luu thong 1 ... 1,5 m ). Chiéu rong gian may nén chon két hgp
v6i quy cach nhip cau truc dé tang nhanh thoi han xay 1dp va gidm gia thanh cau truc.

- Khi thao bom theo chiéu doc truc dé rit truc khoadng cach déi dien véi phuong rit truc phai lay 16n
hon chiéu dai truc.

- B6 tri cita s& phai dam bdo anh sang va thong gié. Thuong chidu cao tit sin méy dén xa dd mai lay
khong nhé hon 3 m. Tudng xay bing loai gach tot.

- Céac gian phu vé co dién va san 1ip rap néu du dién tich thi nén dit trong nhd may, néu khong du thi
dat & cac budng xay ghé véi gian may chinh.

Sau day 14 mot s6 s6 do bo tri khu nha may kiéu mong tach

090 EHeeseD
pm g SN

a '3
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Figure 11.36: So d6 bb tri giita gian may chinh va céc gian phu

a, 0 - cac gian phu dit doc va dit mot dau gian may chinh; b - cac gian phu dit mot dau va mot phan
doc gian chinh; - céc gian phu dit tdch khéi gian chinh. 1- gian may chinh; 2 - gian thiét bi phan phdi; 3-
san 1ap rap; 4- hanh lang ndi.

S dd bd tri nhu Hinh 11 - 20,a ¢6 lgi 1a gidm dudc chi phi cap dién, nhung c6 nhuge diém 1a vuéng doan
ra 6ng day. So do Hinh 11- 20,6,b ngudc lai lam tang chi phi cap dong luc va cap kiém tra, khé quan sét
bing mat khi t& may lam viec. Nhung lai ¢6 wu diém & chd la viec 18p rap céc thiét bi phu co dién c6 thé
tién hanh khi chua két thic viéc xay dyng nha mdy chinh, gidm dugce tiéng 6n vi rung dong trong cac gian
méy phy. So d6 Hinh 11 - 20, dugc ding trong dicu kién gian mAay chinh v cic gian may phu khéc

cao trinh nhau. Cac gian may phu dit & nha riéng canh nha méy chinh va ndi v6i gian méy chinh béi
hanh lang néi 4. S6 dd nay c6 wu diém nhu & s6 dd §,b, ngoai ra con cho phép don gidn vé két cau mong,.



233

Vé kiéu nha méy, tily vao dinh hinh ciia t6 may bom chinh, tity thuoc vao diéu kien thién nhien va vat
lieu xay dung ma c6 thé c6 mot s6 s do sau:

Figure 11.37: Céc kiéu nha may bom moéng tach trén mit dat.

a - diing bom song huéng; § - b tri to may bom trong budng nhé; b - nha may dit gan giéng bs. 1-
moéng nha may; 2- khung; 3- gian may; 4- cau truc treo; 5- ranh cap;6- may bom; 7- van; 8,9 - dng hit va
éng day; 10- giéng ba; 11- 16 1ay nudc; 12- cac cita van va thiét bi diéu khién; 13- cdc ranh ctia: 1u6i chin
rac, van stta chita.

So do a duge diing phd bién nhat trong tram bom tudi tieu. Thong thuong ding cac kidu kién bé tong
cbt thép da dic sdn & nha may va cic trang thiét bi phu nhu cau truc treo hay cau truc cau dem dén va
13p rap tai hién truong. So do ¢ phtic tap hon so dé a mot it. Nha may duge xay dung theo so do nay dit
hon theo so dd a, nhung lai c6 mot loat wu diém : dudng éng ddy cé thé dat trong dat ma khong phai diing
éng khuyu; gian 14p rap va cau cong tac c6 thé dit cling mot cao trinh; chidu cao phan trén thip hon. So
dd b chi dude st dung trong trudng hgp néu nén cong trinh 13 da cting hodic dat chit nia cting, trong d6 hd
moéng c6 thé dao mai déc diing.

Hinh 11 - 21*biéu thi viéc bd trf nha may bom moéng tach trén mit dat cung cdp nudc vao mang ludi
kin. Chiéu dai gian may dugc xac dinh béi kich thuéc clia may bom chinh va may bom ting ap ( hodc may
bom "bo sung ") dat mot day va kich thude may nén khi.( Khi s6 may bom biang hodc nhidu hon boén may
c6 thé bd tri hai day. Cach b tri hai day sé riat ngin chiéu dai nha méay nhung lai lam ting bé rong nha
méy va cau truc ). Trong nha méy can lam cau cong tac 5 dé di lai do dudng dng dit trén san ngan trd.



234 CHUONG 11. NHA MAY CUA TRAM BOM

San 18p rap dat ¢ mot dau nha, dau nha déi dien 1a cac phong phu dat cac t@ diéu khién 11 va cac thiét bi
phan phdi dién 10, phong phan phéi dit gin mAay bién 4p ngoai troi. Phan trén bd tri ciu truc dam treo 3
dé thao tac cac thiét bi khi thao 18p sita chita.

Figure 11.38: B tri tram bom moéng tich trén mit dat, bom nuéc vao mang éng kin.

1- ranh dit cap dong luc va cap kiém tra; 2- gian méy; 3- cau truc dam treo; 4- van ;5- cau cong tac; 6-
van ngudc; 7- may bom chinh; 8- dong co dién ctia bom chinh; 9,12-méng ctia bom tang ap va cia may nén
khi; 10- t6 hgp thiét bi phan phdi; 11-t.b.d.khién

11.3.1.2 Cau tao méng td may bom truc ngang.

Két cAu moéng ciia té may bom phu thudc vao kich thude méy. Trong nha may dit tren mat dat véi t6 may
truc ngang thudng lam moéng bé tong cdt thép tach réi méng nha may, ddy moéng may dat sau xudng nén
va phan bé tong nho lén cao hon mit san gian may mot khoang tir 10 ... 15 cm. So d6 Hinh 11 - 22 trinh
bay cach lién két gitta may va méng may truc ngang. Méng may bom thudng ciu tao gdm c6 : khdi méng
bé tong cot thép, 16p thép dem cé chidu day 5 ... 20 mm 16t dudi chan may va cac buloong néo mot dau
chon chit vio méng con dau phia trén ding écu dé siét khi 1ip rap. Lop thép dem duge dit trén mat be
tong hodic dit trén khung dudc tao tit thép chit I han vao cbt thép clia moéng. Viée sit dung khung thép lam
tang khéi luong thép nhung lai ¢6 tic dung gidm tng suét cuc bo tic dong lén mit bé tong va lam don gidn
khau 18p rap va gidm khéi luong 1ap dat, viec thay thé buloong néo dudce gidm nhe hon.

Hinh 11 - 22,a la méng tach ciia t6 may truc ngang bom li tam cong xon. Hinh 11 - 22,8 134 méng cla
may bom song huéng truc ngang phtic tap hon, sy lien két gitta thiét bi v méng c6 thé ding cho ci méng
tach hodc méng kiéu budng. Dbi v6i loai méng kiu budng thi phan bé tong ctia méng may duge dic lién
khéi véi méng nha, do vay cang ting mic 6n dinh va tinh chiu lyc ciia mong.

Dé&i v6i bom li tam truc ditng luu lugng dusi 3,5 m3/s thi than may bom c6 thé dit hé trén cdc mong
tru, con khi luu lugng 16n hon thi can chén mot phan hay toan bo trong khéi bé tong.
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prctgey

Figure 11.39: Céc so d6 dit t& may bom truc ngang va méng téach.

a - khi cong suat < 1000 kW; § - khi cong suat > 1000 kW; 1- may bom li tam; 2- dong

co dién; 3- méng bé tong cbt thép; 4- bu loong ngam vao bé tong ; 5- bu loong néo; 6,7,11- cac khung
ciia t6 may bom, ciia dong co dién, cia may bom; 8- hd ctia méng; 9- dan khi; 10- thép chon; 12- ghép bu
loong.

Moéng dudi méay vh ddy méng can tinh véi nhitng tai trong sau: Tai trong tinh gom trong lugng thiét bi
ké ca nude va dau trong nd, trong lugng ban than méng va san giita hai tang ( néu cé ), trong lugng 6ng tia
tren may bom, ap luc nudc lén cita ra cia bom; Tai trong dong gdm trong luong roto + truc clia t6 may,
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lyc nuée doc truc len BXCT, céac tai trong phét sinh & ché do qua trinh qua d6 va ngin mach cuoén stator
dong co dién.

11.3.1.3 B tri va ghép ndi dudng 6ng trong tram bom
11.3.1.3.1 B6 tri va ghép ndi éng hut

Duong 6ng hit dimg dé 1y nude tit cong trinh tap trung nude (bé hiit,budng hit) dén may bom. Viéc bd
tri va kich thude gian may bom phuy thudce vio so do ghép nbi duong 6ng hit va éng day trong nha may.
Yéu cau co ban déi véi 6ng hit 1a:

- Phai kin dé khong cho khong khi lot vio may bom, vi néu khong khi lot vio sé lam gidm do chan khong,
gay nén giam luu lugng va hieu sut clia may bom; ¢b gdng gidm ton that cot nudc trong dng hiat dé do cao
hiit dia hinh hg ting. Hinh 11 - 23 1a mot s6 cach bo tri v ndi éng hit dé tranh khong khi lot vao bom va
gidm ton that trén dng hit. Dé tranh cac tai khi can lam doan 6ng ndi tit miéng vho cia may bom va doan
ong hit c6 dang hinh nén lech véi tuyén trén clia doan néi duge dit nim ngang ( xem hinh ), khong lam
doan 6ng ndi 16i cao, dat dau éng hit chénh cao lén may bom véi do déec > 0,005 dé khong khi bi thao theo
dong nuéc ra khoéi 6ng hit khi dimg may.

Figure 11.40: Cach ndi éng hit d6i v6i may bom li tam.
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- Do sau ngap miéng vao 6ng hit phai ddm bao khong sinh xody nude hinh phéu khi dong chéy vao may
bom. Do vay & chd éng hit xoay goc trude khi vao may bom can dit doan ndi thing dé dong xoédy bi cach
li khong tric tiép vao trong bom ( xem hinh ).

Dudng kinh 6ng hit 1ay theo téc do cho phép 6 miéng vao éng hit V.= 0,8 ... 1 m/s, con van téc trong
ong V=1 .. 1,2 m/s. Do ngap miéng éng hit hy 1ay nhu da trinh bay & trén, dé tranh bin cat vao may
bom thi h; nén lay 0,8 Dv trd léen. Khodng cach gitta cac truc 6ng hit khi diing chung khong ngan bé hut
14y khong nhé hon 1,5Dv.

Doan éng hiit gin véi bé tap trung nude nén cé dai thép gitt cho khéi rung va doan éng hit & chd xuyén
qua tudng hut khong nén gin cing dé khi lan khong déu thi éng hit khong bi ing luc do lun tac dong. Doan
ong hit dat trén mit dat cé be d6, khoang cach gitta cac bé dd xac dinh theo didu kien lam viéc tinh. Céac
chd néi bich gita cac doan 6ng khong nén dip dat vi sé lam héng bulong va khé quan 1y sita chita.

Thong thuong khi 6ng hiut ngdn thuong méi may bom dung rieng mot 6ng hiut ( xem Hinh 11 - 24,a ),
khi duong 6ng hit dai va duong kinh nhoé hodc vi xay bé tap trung nudc quéa rong cé thé bd tri mot hoac
hai, ba ... 6ng hit chung cho céc t6 may ( xem Hinh 24,b,c ). S6 lugng 6ng hiit it sé gidm duge thép va gidm
kich thuéc bé hiat, tuy nhién sé lam ting sb luong cac van, ting tdn that cot nude va con lam tang kich
thuéc mat bing nha méay. Do vay phai qua tinh toan so sanh kinh té ki thuat dé chon so do.
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Figure 11.41: So dd ghép 6ng hiit v6i may bom.

4 - éng hat; 5- 6ng ndi; Hy, Hy, H3 1 cac may bom; 17, 2’ ... cAc van.

11.3.1.3.2 Ghép nbi éng diy trong nha may bom

Thong thuong méi may bom cé mot 6ng hit va mot éng day rieng ( xem Hinh 11 - 24,a va Hinh 11 - 25,a
). Tuy nhién khi dudng 6ng day ngoai nha may dai, néu ding mdi may mot 6ng day thi sé tang khoi lugng
6ng hoic sb6 6ng day nhiéu phai md rong kich thuée bé thao, trusng hgp nay c6 thé ghép éng day theo nhém
dé gidm khoi lugng 6ng va kich thuge bé thao ( xem Hinh 11 - 24 va 11- 25 : 6, b, ). Céac doan dng ghép ndi
dat trong nha may dé c6 thé bom nudc vao bat ci dudng éng ndo & ngoai nha may.

So dd hé théng van ghép ndi trén dudng dng phu thudc vao didu kién lam viéc clia tram bom va yéu cau
ki thuat ctia tram bom: Céac tram bom tudi néu cho phép tam thoi ngiing riéng tiing may hoiic ngiing toan
bo cac may it ngay dé sita chita thi so dd ghép ndi sé don gidn, con tram bom tiéu hodc tram bom cip nuée
phai hoat dong lién tuc thi so do ghép ndi sé phiic tap hon do tang céc thiét bi trén so do.

Dudng kinh éng ap lic ( ng diy ) Dy x4c dinh theo van téc cho phép ciia dong nuée trong éng: ddi véi
Dy < 250 mm thi Vg = 1,5 ... 2 m/s; véi 6ng Dy > 250 mm thi Vi = 2 ... 2,5 m/s. Vi van toc nuée § ciia
ra may bom rat 16n V=5 ... 7 m/s, do d6 phai lip thém doan 6ng md rong dan véi géc & chop tir 89 ... 120
dé giam dan van toc.
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Céch ghép ndi éng ddy trong nha may can théa man cac diéu kien sau:

- Bdo dam c6 thé sita bat k¥ may bom niao ma khong dimg hay lam anh hudéng

dén sy lam viéc ciia caAc may khac.;

- Khi can c6 thé théao lip nhanh cac thiét bi, di lai quan 1y thiét bi dé dang;

- Béo dam céac diéu kién lam viéc ciia cidc may bom véi cac éng ddy béen ngoai.

Hinh 11 - 24 trinh bay mot sb so dd ghép éng ap luc v6i bom li tam truc ding. Trén

tuyén dng ap lyc chi dit van chin dong, phia truéc van chi dit doan 6ng lip rap, phan 1én cic trudng
hop khong 1ap van nguge vi khi ngit sy ¢d van ngudce sé sinh ap Iyc nudc

Figure 11.42: So d6 ghép nbi éng day cla tram bom li tam truc ding.

va rat 16n trong 6ng, bom li tam truc ding va dong co dién ciia né cho phép quay ngude rotor tam thai,
miic khac loai van ngugde ¢6 dudng kinh 16n hon 1 m néi chung khong dude san xuat . Sau day ta phan tich
mot s6 s dé ghép ndi trén Hinh 11 - 24:

So dd a duge dung trong trudng hgp chidu dai ctia éng ap lyc ( 6ng day ) nhé. Mdi may bom cung cap
nude vao mot dng, nghia 1a s6 6ng bing s6 may bom. So do nay don gidn, khong yéu cau chuyén doi gitta
cac 6ng. Van lap trén 6ng day chi lam nhiém vu ngat may bom khéi dudng ong.

Céc sd do 6 va duge dimg khi s6 lugng t6 may bom 1a chin ( bon va sau ) chidu dai 6ng tuong doi 16n.
Mot ntta s6 t6 méay bom nudc vao mot dudng 6ng, nita con lai bom vao éng thit hai. Nhuge diém ciia céc
sd do nay 1a luu lugng trong cic 6ng nhanh khong déu nhau khi s6 nhanh cling lam viéc 1a s 1é; nhung wu
diém ctia cac so do nay la ghép néi don gidn hon so véi so do b.
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So dd b dugce dimng khi s6 lugng t6 may 1a s6 18, chiéu dai 6ng 16n. C4 hai truyén éng dat van ngin dong
nude va cho phép méy bom giita c¢6 thé déi ndéi qua ca hai tuyén éng

Ngudi ta bd tri thiét bi trén éng trong mot giéng rieng ngoai nha may. So dd ghép néi nay cho ta kha
nang phan bd déu luu lugng theo cic dng khi s6 t6 may bom ciing lam viec 1a 1& ( véi yeu cau t6 méy giita
trong s6 cAc t6 may phai lam viec ).

Hinh 11 - 25 trinh bay céc so do ghép ndi éng day ctia tram bom ding céc t6 may bom huéng truc va
méy bom li tam tryc ngang. Sau day ta ciing phan tich cac so do nay:

i
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Figure 11.43: Céc sd do ghép ndi tram bom li tam tryuc ngang va bom tryc.

Trén so do a chi dan cach ghép ndi don gidn nhét, diing cho may bom huéng truc, khong dit van trén
éng day. Khi doan khuju cong & phan ra BXCT c6 géc dan 60° thi 6ng day ndi tryc tiép vao dé va tao mot
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géc 30° véi phuong ngang roi lap tiép doan mé rong va ndi véi éng ap lue. Khi doan khuju cong & phan ra
BXCT c6 goc 90° thi 1ip éng ddy nim ngang.

So dd ¢ dude ap dung rong rai & tram bom tudi vi boén t6 may bom nuéc va hai 6ng ap lyc. Trén tuyén
6ng 4p luc c6 thé c6 hai phuong 4n b tri thiét bi :

phuong an thit 1: lan lugt dit doan lap rap, van ngugc, van chin, doan mé rong;

phuong an thi 2 : lan lugt: doan mé rong, doan lap rap, van nguge, van chin.

Viéc dit van ngude truée van chin cho ta kha ning thay thé né ma khong phai thiao dusng 6ng . Van
nguge thudng it héong hon van diéu tiét. Vi kich thude van nguge loai dia treo tuong déi 16n trong mot sb
truong hop rieng dé gidm bé rong nha méay ngudi ta dua né ra ngoai nha may va dat trong giéng riéng.

So d6 b duge dung trong tram bom tudi v6i béon may bom chinh va hai may bom phu ( bom tang ap )
bom nuée vao dusng éng kin dén céc may tudi kiéu phun mua. Céac 6ng day clia may bom ghép vao doan
dng goép ap lyc. Mdi nhanh 6ng ctia té6 méay bom dat doan 1&p rap, van ngudce va van diéu tiét. Thuong
duong kinh tuyén ap luc nhé do vay lay big dudng kinh doan ndi clia may bom, con dusng kinh doan gép
lay khong ddi va bing duong kinh éng ap luc. Dau éng ap luc dude ndi véi thing khong khi - nuée. Dé bao
dam tram bom lam viec tuy dong, ta dat dung cu do luu lugng kiéu cam tng.

S0 d6 ... dic trung cho tram bom cip nuéc nong thon. Bat ¢t may bom nao trong so do nay déu cé thé
déng vao éng chinh trai hodc phai. Béi vay khong chi dit cac van diéu tiét tren 6ng day ciia may bom ma
con dat trén dng gép va trén cac dng chinh.

11.3.1.3.3 B6 tri 6ng ap luc trong nha may bom

Trong nhd may bom kiéu budng va kiéu méng tach dudng éng cé anh hudng lén dén viec bd tri va kich
thude ctia gian may. Khi duong kinh éng nhé ( thuong khong gita 400 mm ) thuong dit ong trong cdc ranh
duéi san may va day nip ranh dé di lai an toan, khi duong kinh éng 16n hon 400 mm thi thuong dit ong
tren san. Nhitng chd c6 dit thiét bi trén dng nhu van, van nguge ... can xay bé dé dé 6ng khoi bi vong. Khi
dit ong trén mit san, viec di lai van hanh sé gip khé khin do vay can xay cau cong tac ( hay san ling )
tren dudng 6ng dé di lai, thao tac thiét bi va dat thiét bi dien ( néu dat thiét bi dien trong nha may, xem
lai cadc Hinh 11 - 14, va 11 - 15 ).

Hinh 11 - 26*trinh bay cich dit éng dudi san may. Kich thude ranh 14y nhu sau:

h = Dng + ( 0,15 ... 0,3 ); ( m ); ( Dng la dudng kinh ngoai ctia 6ng, m )
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Figure 11.44

Khi dudng éng xuyén qua tuong ra ngoai nha may bom truc ngang kiéu budng va nha méay moéng tach
mot phan nhé dudi mat dat, dé ddm bao an toan khi nhiét do thay ddi, khi lin khong déu hoic khi c6 dong
dat (¢ viing c6 cap dong dat cao ), ngudi ta ding hinh thitc ngam mém vio tuong cé vong chong ro.
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Hinh 11 - 26,a 1a cdu tao clia vong chéng ro c6 vong ép. Hinh thitc ndyy duge ding khi didu kién lam viec
clia dudng 6ng & noi dat tham nude va dat xép. Doan éng 6 c6 go

5 duge d6 beé tong chic vao tudng, dimg vong ép 2 véi cac buloong 1 dé diéu chinh cac vong chéng 1o
nuée 4 bang cao su hodic day gai tam nhua sao cho khong ro nuée. Vong chéng ro kiéu trugt nay c6 do déo
cao, an toan va bao dam chéng ro nuée tot.

Loai vong chéng ro khong c6 vong ép nhu Hinh 11 - 26,6 ¢6 két cAu don gidn hon loai a trén. Than clia
n6 1a mot doan dng c6 vong gd 5 lam biang thép han. Bén trong doan than 6ng c6 dit hai vanh tya chin 7
bing day dai 300 mm. Gitta hai vanh chin diit cac bé day gai tam nhita va dd vita xi mamg a mi dng va bi
tum mat tic.
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Figure 11.45: Két ciu clia vong chéng 1o & chd 6ng xuyén tudng.

Trén cac tram bom nha may kiéu khéi va kiéu budng, tudng ctia ching dude dé beé tong khéi, 1dp may
bom li tam truc ding va may bom hudng truc ( trong trudng hgp riéng con ding cé cho may truc ngang ),
chd 6ng xuyén tuong ding ngam cting. Thudng dé chuyén 6ng qua tudng ta ding doan éng ndi 2 duge dod
bé tong chon chit trong tudng va han vong g 1 dé giam ro nude ( xem Hinh 11 - 26,b ), duong éng xuyen
qua tuong cé thé dit ngang hoic xien mot géc véi dudng ngang.

11.4 Cac loai nha may bom di dong’

11.4.1 CAC LOAI NHA MAY BOM DI bONG

Nhu da trinh bay & trude, nha may bom loai di dong c6 céc loai: tram bom ndi ( tram bom thuyén ) va cac
loai di dong trén dudng bo ( trén ray, trén oto ... ).

11.4.1.1 Tram bom thuyén

Thuyc chat tram bom thuyén thuoc loai nha méay bom kidu budng kho dat tréen nén nuée. O nhimg ving
c6 mang luéi song ngoi di lai thuan tién , myc nude len xubng thuong xuyeén thi ding loai bom thuyén di

4This content is available online at <http://voer.edu.vn/content/m13864/1.1/>.
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chuyén trén cac song lach dé bom nudc tudi cho nhitng khu tusi ven bo sé rat 1i vi von dau tu vio cac cong
trinh dudng dng va cac cong trinh dua nuéc qua soéng, kénh muong ..v.v.. sé nhd .

Tram bom thuyén c6 thé di chuyén bing cheo hoic ding cac phuong tién cd gisi dé kéo. Vo thuyén co
thé lam bing bé tong cbt thép hoic bing thép hay bing gb, tuy nhién nén ding lam bing thép va bé tong
c6t thép bén hon va khéong thadm nuée, khi bom ding

dong co dieén thi khong duge lam bang vo gd. Sau day gidi thiéu ciu tao clia bom thuyén. Tram bom
thuyén bao gdm cau phao néi duge lam & dang xa lan hay tau thuyén dé neo dau canh b song hoiic trong
bén nhé dé tranh séng. Luu lugng clia mdi tram bom thuyén thudng khong qua 20 m?/s va cot nude dusi
100 m, khi can bom Iwu lugng 16n hon thi ghép vai tram lai. M&y bom chinh c6 thé dat 3,5 m®/s v6i cong
suat dén 2000 kW va duge dit ¢ khoang tau. Pho bién nhat 1a ding phao néi bang thép c6 mit cit ngang
chit nhat, phan trudc va phan dudi thuon ( xem Hinh 11 - 27 ). T¥ sb gitta chiéu dai L va chiéu rong B vo
thuyén khodng 6 ... 7, gitta chiéu rong B vi chiéu cao H khong 16n hon 5, chidu dai phan thuon ldy bing 1
= 1/8 L, goc thon trén mit bing lay bing § = 14 ... 15°, géc thon ding o = 10 ... 12°, chiéu cao bo phan
che mua h 14y khong qua 4 m, chiéu rong 16i di lai 14y khong nhé hon 1 m. Hé théng chiu luc la cac susn
dat cach nhau 600 mm ( & phan gitta tau ) va 500 mm ( ¢ phan thuon ). Cach b6 trf may bom nhu

Figure 11.46: So d6 tram bom thuyén.

1- dong co dién; 2,9- may bom chinh vd may bom nuéc tham tryuc ngang; 3- budng lay nudc; 4- vo thuyen;
5- truc toi; 6- ray va pa lang xich; 7- phan che mua; 8- lién két cau; 10- ctta budng.

chi dan trong hinh vé. Phan cau ndi ctia thuyen lam kiéu vach doi, cac vach ngin khong duge thim nudc.
Céc to may bom chinh truc ngang dit trén cac khung sudn & day thuyén. L lay nude ( xem Hinh 11 - 28 )
duge trang bi ludi chin rac va ludi ngan ca. Dé quan tric budng lay nuée va don sach ludi ngusi ta trang bi
van nap .

Gian may thuong cé trang bi cau truc kiéu dam hoiic can truc cau diéu khién thii cong c6 siic nang duéi
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10 tan. Dé neo buot thuyén sit dung ba day cap toi, mdi dau buodc vao cot cap. Noi phan ra éng day véi
dudng éng ap luc dén noi tusi bang khép ndi cau,

I-!

Figure 11.47: Céiu tao budng lay nudc cia tram bom thuyen.

a- khong c6 bo phan bao vé c4; 6 - ¢6 lusi ngan ca; 1- lusi chin rac; 2- clta van; 3- vat gii; 4- nap kin; 5-
budng nhan nudc; 6- tAm chian dinh huéng; 7,9- 6ng ndi tiép; 8- xich; 10- ludi trong ngin ca; 11- ddi trong;
12- ray dinh huéng dé nang tréng; 13- day chio.

cach n6i nhut thé cho phép tram bom dich chuyén theo phuong ditng ma éng khong bi héng ( xem cau
tao khép cau ¢ Hinh 11 - 29,a,b ).
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Figure 11.48: Cét ngang thuyén bom va khép cau.

a - Cit ngang thuyén bom, miy bom huéng truc truc ngang va ndi véi é6ng ap lyc.

b -Cau tao khép ndi cau: 1,5- phan tinh va phan dong; 2- vong ép; 3- écu; 4- buloong;

6,7- vong chéng ro nudc.

Hinh 11 - 30 13 mot cach bd tri va cau tao khac clia tram bom thuyén véi quy mo 16n hon, trong dé bd
trf méay bom li tam song huéng t6 may truc ngang, hai dau ctia bom thuyén bo tri cadc budng thiét bi dien,
may bién 4p ...v.v... v 1y nudc 6 bén hong clia thuyén , phan trén ( phan che mua ) c6 chiéu cao thap.
Viéc lay nuée 6 hong duge ding

v6i diéu kien do sau mém nude cao hon mép trén cita lay nude t6i thidu 0,8 m.
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Figure 11.49: B tri tram bom thuyén c6 phan trén thap.

1- phan trén; 2- cau truc chit mén; 3- vé thuyén; 4- ndi khép cau; 6,7,11- cac budng tuong ting: dong co
dién, méy bién ap, céc co cau phy; 8- gian may; 9- xudng co khi; 10- khoang mii; 12,13- budng dac biet dé
gilt can bang va budng lay nuéc.

D6 néi ciia bom thuyén, ciing nhu ciia cic vat thé ndi khac, 1a kha nang can bing duge dudi tac dung
ctia hai lyc: trong luong bom thuyén va cac thiét bi trén né G dit tai trong tam C va &p luc day ndi clia
nuéc W (¢ day W 1a thé tich nude bi phan thuyén bom chiém chd hay con goi 14 dung tich day noi ) dit
tai trong tam D ( xem Hinh 11 - 31 ). Trudng hgp ly tudng ( khi tai trong bo tri d6i xiing ) thi duong noi
qua diém C vaD

Figure 11.50: So d6 lyc tac dung lén thuyén bom.
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( goi la truc noi ) 1a thing ding. Khi tai trong dit khong doi xing thi thuyén bi chong chénh lyc day P
= W huéng lén trén, trong tam tir diém D dich sang diém D’ va c¢6 xu huéng quay trd vé vi tri can bing
ban dau. Khi 6 > 0, cap luc trén tao mé men 6n dinh thuyeén:

Me =Gy sing =G (L/ P- d ).5ing

Figure 11.51

O day: Iy 1a mo men quan tinh ctia mét cit ngang lay véi truc O, Tm ;

hy 14 khodng cach tit diém C dén diém M, nghia la tam nghiéng ( diém giao

ctia Iyc P v6i truc néi ), m ;

d 1a khoang cac tit C dén D, m.

Phan tich cong thiic ( 11 - 10 ) vi Hinh 11 - 31 c6 thé rit ra két luan réing : Thuyén bom sé ndi néu G
= P. Khi thuyén bi chdng chénh né sé 6n dinh néu hyy > 0 va M, > 0 ( thuong hy > 0,5 m ). Thuyén van
4 trang thai nghieng néu Iuc day P = W va qua diém D’ va C. Néu 6 > 2° thi can phai c6 nhitng khoang
dic biet ¢ miii va dudi thuyén hodc & hai man thuyén dé diéu chinh gitt can bing cho thuyén.

Uu diém ctia tram bom ndi néi chung la c6 thé lam viéc trong diéu kién lay nuée khé khan ( giao dong
muc nuée 16n hon 5 m, long khong 6n dinh, lugng bim cét hon 5 g/1 ), an tdoan hon trong van hanh, so véi
cac tram bom tinh tai thi gia thanh ctia né ré hon, don gian hon va xdy dyng nhanh hon. Tuy nhién né cé
nhing nhuge diém la: phic tap trong viéc sita chita, yéu cau phai tang thém bién ché phu vé thity tha, thoi
han phuc vu thap ( khoang 2,5 lan it hon tram bom tinh tai ), khéi lugng sita chita lén.

11.4.1.2 Tram bom di dong trén bo

Loai tram bom nay c¢6 mot s6 cAch nhu : tram bom chay trén xe ( xem Hinh11 - 2,5 ) v tram bom dit trén
ray, bd dbéc ( xem Hinh 8 - 9 ). Thai gian gan day viec tudi cho céc loai cay trong nhu rau xanh, cay cong
nghiép ndm ven song hodc ven kénh ding tram bom nuéc di dong kha cong dung. Céc tram bom nay dung
cung cap luong nudc khong 16n theo mita. Uu diém ctia tram bom di dong la:

- Trong mot thoi gian ngdn c6 thé thay déi vi tri tram bom khi muic nuéc nguon thay doéi hodc tusi luan
luu cho céac khu tudi;

- Vao mia 1t khong phai lo cong viéc thao 1dp va di chuyén méy bom;

- C6 thé di chuyén tit cong trinh xay dung nay dén cong trinh xay dyng khac dé bom nuéc hdé méng va
cap nudce cho cac khu ¢6 nhu cau ( dung tram bom trén xe kéo );

- Lam cac tram bom di déng sé gidm dugc gia thanh xay dung, chéng dua tram vio phuc vy san xuit
va tiét kiem dugc vat lieu xay dung.

Thuong cac tram bom di dong c6 luu lugng dudi 100 1/s, cot nude ¢6 thé 16n nho, tram twéi phun mua
¢6 ¢ot nude len t6i 100 m. Tram bom di dong c6 thé sit dung dong co dien hoiic dong co dét trong. Déi véi
tram bom di dong dudng bo st dung méy kéo dé di chuyén thoi gian khong can bom cé thé sit dung may
kéo vao cong viéc khéac.

Ngoai nhitng kiéu nha may da trinh bay & trén con c6 nhiéu kiéu nha méy dic biét nhu : nha may bom
cap xun, nha may thiy dién ¢6 turbin thuén nghich ( vita bom vita 1a turbin ), nha may bom truc xién, nha
may bom 6ng day xi phong ..v.v...
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Figure 11.52
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Chuong 12

Cong trinh lay va thiao nuéc ctia tram
bo

12.1 Céng trinh lay nuéc'

12.1.1 CONG TRINH LAY NUGC ( CUA LAY NUGC )

Nhiém vu clia cong trinh 1y nude la bao dam lay nudc tit nguon cho phit hop véi biéu dd ding nude va
khong cho bimn cét, rdc ndi troi vao nha may bom, ngoai ra con bao dam chii dong ngimg dong nudc ting
phan hoic toan bo trong thdi gian tu sita, nao vét hodic ¢6 sut ¢6 bat thudng.

Cé6 nhiéu cach phan loai cong trinh 14y nudc nhu sau:

- Phan loai theo muc dich st dung: cong trinh liy nudc tudi, cong trinh lay nuéc cho tram bom tiéu,
cong trinh lay nuéce dé cap nude cho nong thon, cong trinh 1y nude cho cong nghiép ..vv.. Cong trinh iy
nude cho tudi lam viec theo mita - thoi ky tudi. Cong trinh lay nude dé tieu co dac diém 1 thao tu chay tit
mang luéi tieu. Cong trinh 14y nuée cho tram bom phuc vu nong thon va cong nghiép yéu cau chét lugng
nudc sach va lam viéc lién tuc trong cid nam;

- Phan loai cong trinh 14y nude theo nguon nuée: cong trinh 1ay nude tit song, cong trinh 1ay nuée tit ho,
cong trinh lay nuéc tit kénh ;

- Phan loai theo diic diém xay dyng cong trinh ldy nudc: cong trinh lay nude két hop véi nha may, cong
trinh 1iy nudc tach rieng nha may;

- Phan loai theo diic tinh di dong ho#ic tinh tai clia cong trinh: cong trinh lay nudc tinh tai, cong trinh
lay nuée di dong ( bom thuyén, bom trén xe ... );

- Phan loai theo quan hé giita cong trinh liy nudc va giao dong muyc nudce: cong trinh lay nuée ngap,
cong trinh liy nuéc nita ngap, cong trinh lay nudc khong ngap ;

- Phan loai theo cach b6 tri tuwong quan véi ngudn nude: cong trinh 1ay nuée long song ( dit 6 long song
ho#ic diit trie tiép ¢ hod tu nhién, hdé nhan tao ), cong trinh 14y nuée by, cong trinh 14y nude hd dao ( gau ).

Khi chon vi trf cong trinh 14y nuéc can phai tinh dén nhitng yéu cau sau:

+ S& lugng va chat lugng nude trong ngudn phai théa man yéu cau ding nudc;

+ B tri cong trinh 1y nuée khong lam tré ngai dén cac nganh ding nudc khéc, khong mau thuan véi
ké hoach ding nudc téng hgp trong tuong lai;

+ Can bd trf gan noi diing nuée.

Cong trinh lay nuéc 1a thanh phan quan trong clia tram bom, béi vay thanh phan, két cAu va vi trf dit
clia cac thanh phan can phai thong qua so sanh kinh té - k§ thuat mot s6 phuong 4n hop 1y c6 xét dén digu
kien tu nhién va didu kien khai thac cac cong trinh tuong tu va st dung tuong lai ciia ngudn dé chon. Cach
phan loai cong trinh 1y nuéce bs va lay nude long song thudng dude ding phd bién nhat.

IThis content is available online at <http://voer.edu.vn/content/m13903/1.1/>.
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12.1.1.1 Céng trinh lay nuéc tir song

Viéc xay dung cong trinh ldy nudc tit song truée hét khong duge lam thay ddi mot cach can ban ché do
ngudn nuéc ma phai ddm bao cho dong chay thuan dong. Cac cong trinh xay dung bén bd hoidc gitta long
song khong duge lam hep qua 15 ... 20% tiét dién w6t ctia song dé bao dam tau thuyén di lai binh thutng.

Khi dao pha bo song dé xay dung cong trinh phai tinh toan chinh tri dong séng, lam cho ché do thiy
lyc & chd lay nuée duge t6t hon, tiét dien vA dong chiy trong long song dién bién mot cach déu din.

Luu lugng 1ay tir song khi khong c6 cong trinh diéu tiét dong chay phai it hon tir 20 ... 25% luu lugng
kit ctia song. Dong chiy vao cita lay nudc lam véi huéng dong chiy song mot géc o < 900 thudng 25 ...
30%, cting 1dm méi lay 90° ( xem Hinh 12 - 1).

Figure 12.1: B trf binh dd tuyén cong trinh 14y nuéc ba.

Vi tri cong trinh lay nude nén bo tri & bo 16m, tai 1/3 phia duéi ctia cung cong hodc ciing 1am bo tri trén
doan song thing. Cong trinh 1y nudc bd tri trén nhitng doan song 6n dinh yéu cau khong c6 hién tugng
ling dong bin cat lam lap cita lay nude. Tuyet ddi khong bd tri cong trinh 1ay nude & bai cat nong. Dé danh
gia vé 6n dinh long song ta c¢6 thé dua vao mot thong sé khong thi nguyen Iy sau day:

138 d

AV N

Figure 12.2
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Trong d6: H - do sau dong chdy, (m ) ; d - do tho trung binh tram tich long song, (m) ; i - do doc dong
chay ; - thong s6 dong rdi, theo V. N. Gon tra rép lay nhu sau:

d.10° . m 1.5 1.3 1.2 1.0 0.8 0.6 0.4 0.2 0.1
? 1.0 1.04 1,18 129 148 176 227 395 975

[

Figure 12.3

Khi tinh toan kha ning tai cat clia kénh can bido ddm nuée trong true khi vio may bom. Kinh nghiem
cho thiy mot sé truong hgp néu lam ting khd nang chéng biao mon cac bo phan may bom thi sé kinh té
hon lam bé 1ldng cat. Thudng dé han ché biin cat day chay vao cong trinh liy nudc ngudi ta dit cac thiét bi
tao dong chdy ngang nhan tao, con viéc han ché bun cat 1o ling con dang gip nhiéu khé khan. Thuc té cho
thdy cong viéc nao vét clta lay nuée va kénh din vao tram bom rat tén cong siic va tién clia.

Cong trinh lay nudc song c6 thé chia hai loai: 1ay nuée bs va lay nude long song:

12.1.1.1.1 Céng trinh liy nudc bs

Cong trinh lay nu6c bo thuong gom: cita lay nude ( giéng ba 1) va doan ndi tiép ( bao vé chdng x6i cat véi
bis va ko )

]
L ]

Figure 12.4: So dd 1ay nuéc bo.
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a - cong trinh lay nudc tach biet véi nha may;

b - cong trinh 14y nudc két hop véi nha may.

1- giéng by, 2- nha may ; 3- 6ng hit; 6- tang 1y nudc trén.

V6i tram bom loai nhé va trung binh trang bi méy bom li tdm truc ngang c6 hg > 0 va bién do giao
dong myc nude khong qia 10 m thi ctta 1ay nude thuong ditng tach roi khoi nha méay ( Hinh 12 - 2,a ). Khi
trang bi may bom li tam va hudng truc truc ding (vd doi khi cd bom truc ngang c¢6 hg nhé ) bién do giao
dong muyc nude trong song 16n hon 10 m ma nén nha may 6n dinh thi chon kiéu cong trinh lay nudc b két
hgp v6i nha may 1a hgp Iy ( Hinh 12 - 2)b ).

Nudc tit song qua ciia vao dé vio giéng bd. Thuong khi giao dong muc nude 16n, dé 1y nude trong ngusi
ta bd tri nhiéu tang clta & cac cao trinh. Viéc chi dat mot tang chi diing khi nuéc song tuong déi sach. Trén
céc cilta clia tang lay nudce déu dit ludi chin rac, van trugt phing hosic van diéu tiét.

Dién tich 16 vao ctta ldy nuéc 1y theo cong thic sau:

o- 125K 2t
-

Figure 12.5

Trong d6: w - dién tich toan phan clia 16 cita, ( m? ); Qtk - luu lugng thiét ké ctia mot cta, ( m3/s ) ;v
- van toc cho phép qua 16, ( m/s ); K - hé s6 co hep do luéi, (K > 1).

Van t6c cho phép 6 16 vao giéng bd , néu khong tinh dén yeu cau bao vé ca va dbéi véi didu kien 14y nude
trung binh v& khé thi v = 0,2 ... 0,6 m/s; con ddi vdi ngudn c6 yéu cau bao vé ca thi lay v theo quy dinh
ctia thiét bi bdo vé ca.

Chiéu cao ctia ngudng 16 lay nude thap nhat phai dit cao hon mat dat it nhat 0,5 m dé tranh bun cat
cubn vao ciia 14y nudc, mép trén ciia 16 lay nudc trén ciing phai thAp hon muc nuéc thdp nhat mot doan dé
tranh rac va vat ndi troi vao giéng. Van tdc dong nude hit vao éng hit c6 duong kinh mieng hat Dv, 1ay
bing 0,8 ... 1 m/s, miéng vao éng hit dit cach day tir (0,8 ... 1) Dv, do ngap miéng vao ctia éng hiit thing
ding dusi myc nude nhd nhat bing 2 Dv va khong nhé hon 0,5 m. Bé rong mdi ngin budng hit 1ay trong
gi6i han (2 ... 2,5 ) Dv, thé tich nu6c nhd nhat ¢ ngan budng hit bing Vmin = Q.t ( trong d6 Q 1a luu
lwong may bom, m?/s; t = 15 ... 20 giay ). Ciing tir diéu kién nay tinh ra chidu dai ngan budng hiit.

Chiéu cao giéng bd phu thudc vao giao dong muc nude trong song va dic tinh ciia dat. Dé ngin ngita
x6i rita dat nén can dé day moéng thap hom cao trinh x6i rita dat 2 m; khi nén yéu can déng cit, déy song
trong vimng cita liy nuéc can dugce gia ¢ bang da dd hodc cac tam bé tong cdt thép. Phan trén giéng bo can
nang cao hon muyc nuéc 16n nhat cong véi chiéu cao séng va khong nhé hon 0,6 m.

Khi cong trinh liy nudc c6 nhiéu biin cat va luu lugng tram bom nhé hon 25 m?/s thi cong trinh 1y
nuée bd ¢ thé bing cach lay nude kidu hd dao ( gau ). Gau la mot cii vinh nhan tao duge tao thanh nhg
cac deé bao chia ra song
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Figure 12.6: So d6 lay nudc kiéu hé dao khong ngap va ngap.

a - lay nude tuyén trén; b - 14y nude tuyén dudi khong ngap: 1- dé;

2- phan lay nudc; 3- gau; 4 - ke chin tuyén trén.

¢ - hé dao 14y nude ngap : 1,3 - ke tuyén trén va tuyén duéi; 2- ddy sau cuc bo;

4 - phan 1ay nuée clia cong trinh.

Khi lugng bun cat day 16n dimg kiéu h6 dao tuyén dudi , dé rita bim cat lang dong nén thiét ké theo kiéu
ty rita. Toc do dong chay 6 hd dao nén lay trong pham vi tr 0,05 ... 0,3 m/s va khong duge vugot qué toc
do dong chéy trong song. Khi day song can c6 do ngap 1,5 ... 2 m & giéng bd va can tao mot dong chdy tuan
hoan dé tao do sau nhan tao thi giéng dugce lam kiéu ngap tu rita ( Hinh 12 - 3,c ). Chiéu rong va chiéu dai
hé dao can dii théa man ldng dong bimn cat hodic théo vat ndi.

12.1.1.1.2 Cita lay nuéc long séng

Cong trinh lay nuée long song thudng gom c¢6 nat 1ay nude dit tuc tiép trong long song, duong dan kin ( tu
chay hogc xi phong ) ndi nit 1lay nude véi giéng bd hodic véi bé hé tren ba. Tit giéng bs hodc bé hd nuse sé
duge 6ng hitt vio may bom. Viéc xay dung cling nhu khai thac cong trinh 14y nudc long song phitc tap hon
loai bd ma tinh an toan ctia né lai kém hon, vi khé quan tric nit liy nude v dudng dan nuéc dé bi dong
rac. Do vay né duge xay dung vé6i tram bom nhd va trung binh, d6i khi cling xay dyng dbi v6i tram bom
16n khi diéu kién tu nhién khong cho phép xay dung cta lay nude kiéu ba.

Hinh 12 - 4,a 1& cita lay nudc long song loai ngap, loai nay niat 1ay nudc luon bi ngap dudi muc nude séong
. Ctra 14y nuéc nam cach xa nha may, goi 1a ctta 1y nudc long séng tach rieng. Hinh 12 - 4,b 14 loai cita lay
nudc long séng khong ngap, nit 1y nude va nha may xay két hgp dit trong long séng va phan cita 14y nudc
luén cao hon muyc nuée 16n nhat trong song. Ctia 14y nuée long song két hop loai nay c6 gia thanh cao, van
hanh phtc tap diac biét vao mua la. Do vay né it duge st dung.
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Figure 12.7: So dd cong trinh 14y nudc long séng.

a - N1t lay nudce long song ngap, kiéu tach rieng: 1 - séng; 2- nit lay nude ngap; 3- 6ng tu chiy; 4- giéng
bd; 5- 6ng hit; 6- nha may bom.

b - Nt lay nuée long song khong ngap, kiéu két hgp : 1- song; 2- phan lay nuéc clia cong trinh; 3- nha
may; 4- cau treo; 5- 6ng ap lyc.

Nut lay nude 1a phan quan trong ciia cong trinh liy nuée song, né khong chi 1y nuée tit song ma con
gia ¢6 va béo vé phan duong dan kin ( tu chdy hodc xi phong ). Nt lay nude chia ba loai: nit ngap, nita
ngap va nat khong ngap.

Hinh 12 - 5 trinh bay mot s6 nat 14y nuée ngap:
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Figure 12.8: So d6 nit 1ay nudc ngap.

a - loai bé tong cot thép : (1- doan loe; 2- vé bétong cot thép, bén trong do da hoc; 3- vat troi; 4- ludi
chin réac ). § - dang budng xodn hé : ( 1- vat troi; 2- 16 lay nuée; 3,6- vo bé tong va tam; 4- khdp ndi; 5-
tuyén dan; 7- nip dé do be tong dudng dan ).

Mép trén nit 1y nuée ngap dit dusi muyc nuée nhé nhat clia séng mot doan sao cho tranh vat troi va
cham va du do ngap lay nuéce, thusng lay 0,5 m. Day 1 loai ré nhat trong cac loai cita lay nudc long song,
tuy vay loai liy nudc ngap khong c6 kha nang quan tric sy lam viéc clia né v khoé lam sach lusi chin rac.
Ludi chan rac dude ciu tao bdi nhitng thanh thép dep véi khoang cach 30 ... 100 mm, dit nghiéng mot goc
135° so v6i huéng dong nuée chiy. Téc do dong nude qua ludi tir 0,1 ... 0,3 m/s, khi lay nude c6 yéu cau béo
vé ca thi van toc nude khong 16n hon 0,25 m/s. Nt 1ay nude buong xoéan hé ( Hinh 12 - 5,5 ) bd tri phan d6i
xiing v6i truc cia budng nhan nudc, do vay dong chidy trong dé cé chuyen dong quay dam bio dong nuéc
chdy déu dén ludi 1lay nude.Khi lwu lugng 1ay vao dudi 2 ... 3 m3 /s v myc nude song lén xudng dudi 3 ... 4
m thi nén b tri cong trinh lay nuée long song kiéu ngap ( xem Hinh 12 - 4,a ) .
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12.1.1.1.3 Nt liy nuwéc nita ngap

Nt 1ay nuée nita ngap ( Hinh 12 - 5%a) vé ciu tao tuong ty loai ngap, nhung nit 1y nuée don gidn hon
va vi dinh nit cao hon muc nuéc song nhé nhat do vay don rac dé dang. Dien tich 16 nhan nuéc cling tinh
theo cong thitc (12 - 2 ), téc do nude qua ludi lay 0,1 ... 0,3 m/s. Nt lay nu6e nay trang bi lusi chan rac
va ranh dat van sita chita. Nhuge diém ctia loai nit 1ay nude nay 1a gay khé khan cho tau thuyén di lai va
lam thay déi ché do dong song, kém an toan khai thac. Do vay né it dugc sit dung.

Figure 12.9: So d6 nit liy nuéc nita ngap va khong ngap.

a - Nat 1y nuée ntta ngap: 1- clt chin; 2,5- cac ranh diit lu6i chin rac va van sita chita;
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3- nit lay nudc; 4- éng tir chay. b - Nt lay nude khong ngap : 1- éng tu chéy; 2- 16
nhan nudc; 3- ludi chin rac; 4,6- gian phuc vu va cau cong tac; 5- cau truc;7- cau thang
8- ciia van; 9- 6ng phun; 10- da dd; 11- giéng chim.

12.1.1.1.4 Nt lay nuwéc khéng ngap

Cita 1ay nudc kiéu long song khong ngap ( xem Hinh 12 - 5*b ) ddm bao lay nuéc an toan va khai thac thuan
lgi hon loai ngap. Vé ciu tao né 1 cong trinh bé tong c6 hinh luu luyén dang khéi, nhu mot tru cau réng
nho len khéi myce nude 1én nhat. Nhuge diém ciia loai nay 1a gia thanh dét, bdi vay khuyen ding loai nay
déi v6i tram bom trung binh va 16n, hodc néu khi xay dung cong trinh 14y nuéc bd thi dicu kién ty nhién
khé 1am duge hoac xay dung cong trinh 14y nuée bd khong kinh té.

Cong trinh lay nuéc khong ngap dudi tac dong clia ap lyc thiy tinh va thiiy dong c6 thé khong dam bao
on dinh. Béi vay can tinh toan trugt, lat va ddy ndi déi véi né. Khi xay dyng nat 1y nude khong ngap sé
gay co hep long dan va dan dén x6i long dan. Dé bao vé long dan khéi bi x6i can dimg da dé hoic cic tAm
bé tong dé gia c¢b long. Day tam mong can dit thap hon cao trinh x6i 16 mot doan 2 m. Khi nén déat yéu
can phai déng cit chin xudng nén. Dé lay nudc sach can lay nuéc nhiéu tang . Kich thudc 16 14y nudc ciing
xac dinh theo cong thiic 12 - 2 & trén, téc do dong nude chd vao lay 0,1 ... 0,3 m/s va doi khi nhé hon. Cita
lay nuée long song khong ngap trang bi thiét bi nang van chuyén co khi . Khi khoang cach tit ba dén ciia
lay nuée 16n hon 200 m thi diing cau phao, con khi khoang cach nhd hon thi xay cau dé di lai.

12.1.1.2 Coéng trinh liy nuéc tit ho chiia.

Tat ci nhitng diéu da trinh bay & phan cong trinh 1y nuée song déu ap dung duge cho cong trinh lay nude
tit ho.

Céc ho chita nuée ding dé tusi bing bom thuong 1a cac vimng triing tu nhién duge 1gi dung dé trit nude
hodc cac hd chita nhan tao duge xay dung. Khi xay dyng cac cong trinh liy nudc cho tram bom & ho chita
can nghién citu nhitng van dé sau:

- Thoi gian bdi 1dng ho chita, ché do chuyén dong ctia bun cat;

- D6 giao dong clia muc nudc trong hd trong qua trinh didu tiét ho;

- Diéu kién dia chit nhu: nén méng, ché do bdi lang, mic do x6i 16 ba ho;

- Huéng séng va do 16n clia séng, hudng gié thdi ...

Cong trinh 1y nuéc nén dit gan hé thdng tusi § bd hoiic trén kénh dan néu 6 hod chita tinh toan dugc
thoi gian boi 1dng kéo dai va b cat 18ng dong & phia nuéc dd vao hd. Khi lugng bun cét nhidu nén bd tri
cong trinh lay nuéc & gan dap. Khi muyc nude trong ho lén xuéng nhanh nén xét bd tri cac cong trinhliy
nudc 6 ha luu dap, ddn nudc dén nha may bom bing cic 6ng bé tong cdt thép diit trong than dap. Ciing
c6 thé st dung dudng 6ng thao bin cat day cia ho chita dé din nude dén nha may , tuy nhien khi ho chita
tién hanh thao bim cat day thi tram bom phai ngig lam viéc.

12.1.1.3 Coéng trinh lay nuéc trén kénh

Cong trinh 14y nu6c trén kénh thudng xay két hop véi nha may. Cong trinh 1iy nuée vira 1a cong trinh tap
trung nudc xay lién v6i nha may , cac may bom hit nuée bang éng hit dat ngang hay thing ding tiy diéu
kién cu thé. Nhitng tram bom nhé thi cong trinh ldy nuée thusng khong xay tru pin, ong hit 1ay nudc thing
tit bé tap trung nudc. o} tram bom lam viéc theo mila c6 thé théo can kénh dan , dé don gidn dat van &
miéng vio 6ng

hit dé ngan dong nude khi can sita chita. Tri s6 van toc cita vao lay tit 0,7 ... 1,2 m/s, tdc do qua ludi
chin rac c6 thé lay tir 0,5 ... 0,7 m/s nhung Ién hon téc do trong kenh dian mot it. Cac mép cilita vao lam
luon tron dé dong chiy vao thuan, mit cit cita vio nén lam hinh ch® nhat luon tron goc dé lgi vé thiy luec.

Cong trinh lay nudc trén kénh duge trinh bay cu thé 6 muc C ( Bé tap trung nuéc ).
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12.2 Coéng trinh din nuéc t6i nha may bom’

12.2.1 CONG TRINH DAN NUGC TGI NHA MAY BOM

Cong trinh dan nudc tit cita 1ay nuée dén nha may bom cé thé 1a duong din kin hoiic kénh dan hd. Duong
dan kin thuong duge dimg din nudc tit song c6 bai bdi rong ngap nudc vio mua lil va ndm trong dat yéu.
Kénh dan hé néu dung trong diéu kién nay sé khong 1oi vi mai déc dé& bi sat 16 khi muce nude lén xudng
nhanh va kénh dé bi dong cat trong qué trinh khai thac.

12.2.1.1 Pudng dan kin.

Trong da s6 truong hop dudng dan kin dan nudc tit cita 1y nude long song dén giéng bs hodc bé ling cét.
Dudng dan nay c6 thé 1a dudng 6ng dan ti chay hoic xi phong. Dé bdo dam cap nude an toan thi sd lugng
duong dan khong it hon hai. Dudng dan ty chéay chia ra hai loai: ty chdy khong ap va tu chdy ¢ ap:

12.2.1.1.1 Pudng dan tu chay khéng ap:

Dudng dan tu chdy khong 4p duge dung déi véi luu lugng Q > 5 m?/s va giao dong muc nue khong vugt
qué 0,5 m. Mit cit ngang clia n6 c6 thé hinh tron, chit nhat hoiic 6 van. Dinh ciia tran éng phai cao hon
muc nuée trong éng khong nhé hon 0,2 m. Ong c¢6 thé lam bing taAm 1ap ghép, dng dic va dit trén nén véi
do déc duong khong ddi.

12.2.1.1.2 Pudng 6ng tu chay cé ap:

Duong 6ng tu chay ¢6 4p ( xem Hinh 12 - 4,a ) duge dung véi luu lugng va giao dong myc nude ngudn bat
ky. Mit cit ngang clia né c6 thé hinh tron hodc chit nhat, lam bing bé tong cbt thép, bing gang, polime ...
cac dudng éng dit trong cac ranh dio va cé bien phap thoat nude, bien phap chdng x6i 16. Dudng éng chay
dudi noi c¢6 tau thuyén qua lai phai dit thip hon day tau t 0,8 ... 1,5 m; dit & noi khong c6 tau thuyén
qua lai thi thap hon day tau 0,5 m.

12.2.1.1.3 Pudng dan xi phéng

Dudng din xi phong thudng ap dung véi cong trinh dan nuée quan trong khi diéu kién dia chét va dia chat
thity vin khong 1gi va ciing khong kinh té cho viéc dit 6ng tur chdy. Dién tich mit cit ngang dusng dan tu
chay va xi phong xac dinh theo két qua tinh toan. Van tdc dong chiy chon dam bao tranh dong biin cat va
dam béo tén that cot nude 1a nhé nhat thudng 1ay 1 ... 2 m/s. Dé kiém tra mit cit 6ng ty chdy khong bi
bdi lang, theo A. C. Obrazobski:

3
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Figure 12.10

binh ctia biin cat, m/s ; v - van toc tinh toan ctia dong nude trong éng, m/s ; D - dudng kinh 6ng, m ;
C-hesdseédi;g- giatéc trong trusng , m/s?.

Néu théa man bat ding thitc ( 12 - 3) thi c6 thé coi ring khong ling dong trong éng.

Dé xtt Iy va quan tric dong cat trong éng cit 75 ... 100 m dit mot giéng quan tric.

2This content is available online at <http://voer.edu.vn/content/m13909/1.1/>.
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12.2.1.2 Pudng dan nudc hd ( kénh dan ).

Loai nay thuong ding dé din nudc tit cAc nguon nude mat nhu song, ho va kénh khi diéu kien dia chét,
thity véin va dia hinh thuan lgi. Kénh dan dudce st dung v6i diéu kién: c6 tinh kinh té, it ngén chiéu dai
dng ap luc, nude c6 it bim cat, tién hanh lam sach bun cat trong kénh ma van bdo dam liy du luu lugng
theo biéu d6 luu lugng yéu cau, 6n dinh bd clia ngudn nude, bien do giao dong muc nude song nhoé va giao
dong cham. Kénh din c6 hai loai : khong tu didu tiét va tu dieu tiét.

12.2.1.2.1 Kénh khoéng tu diéu tiét

Keénh khong tu diéu tiét c6 dinh kénh thap dan vé nha méy va song song vé6i day kénh ( xem Hinh 12 - 6,a
). Dé tranh nu6c tran qua dinh kénh, ¢ dau kenh xay cong trinh lay nude va c6 cita van va § cudi kenh xay
cong trinh tran nudc thita. Cong trinh nay can lam viéc ty dong tudn theo sy lam viéc clia tram bom.

s a
Nl e o
—— _‘_-_--___ ‘-l_“'ET:- i

Y e Y,

: %."" F e — [y

Figure 12.11: So do6 kénh tyr vA khong tu diéu tiét.

a - kénh khong ty didu tiét ; § - kénh ty didu tiét.
1- ngudn nudc; 2- kénh; 3- nha may bom; 4- 6ng hat; 5- tran ; 6- cita 1y nudc;
a - a: day kénh; b - b va d - d: dudng mit nuée khi Qmax va khi Q = 0; c-¢ : bs kénh.

12.2.1.2.2 Kénh ty diéu tiét

Dic diém ctia kénh ti diéu tiét 1a cao trinh dinh kénh khong thay ddi sudt chiéu dai kénh, do vay miit cit
ngang ciia kénh cang gan nha méy cang l6n ( xem Hinh 12 - 6,5 ) .

Do dinh kénh ndm ngang nén khi may bom khong lam viec ( Qx = 0 ) thi nuéc khong bi tran ra ngoai,
muc nudc trong kénh ngang bang myc nuée ngudn, kénh ty didu tiét c6 kha nang trit nude. Thiét ké kenh
véi dong déu khi Qr = Quax , lic ndy mit nude trong kénh song song véi day kénh. Khi luu lugng trong
kénh Q) nhé hon hodc 16n hon Q. thi dong chay trong kénh 1 dong khong déu: khi Qi < Quax thi dudng
mit nude trong kenh 1a dudng nuée dang, nguge lai - dudng nuée dé. Dusng nuée dang gay nén ling dong
biin cét trong kénh, con dong nudc dé trong kenh khong cho phép vi lam tang cot nude dia hinh ciia may
bom din dén lam giam luu lugng va tang x6i 16 néu khong c6 16p

bdo vé long kénh. Keénh tir diéu tiét c6 chidu sau 16n nén chi phi xay dyng 16n, bdi vay nén chon hinh
thitc nita ddo nita dip. Loai kénh nay thudng duge dung khi 1y nude tit hd va tit kénh. Khi khéi dong hoac
ditng may bom trong kénh sé xuét hién chuyén dong séng va khi tram bom lay nuée tit hd chita 16n can phai
tinh dén mot sé dac tinh : xuét hien dong chay doc by, bién dang bo ... O phan dau kenh c6 thé ling dong
biin cat va bi bién dang.

Mit cit ngang clia kénh dan thudng cé dang hinh thang, dang da giac chi diing khi nén dat yéu. Kich
thu6c mit cit ngang xac dinh qua tinh toan. Thudng ding bién phap bdo vé long kénh sau:
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- Diing d4a dd, tAm bé tong hay bé tong cbt thép dé bao vé mai kénh dudi tac hai clia séng va van toc

dong chéy 16n;

- Ding vat liéu 4c phan va nhiya dudng, bé tong khéi 1én va tam bé tong cot thép dé chong thadm nude
tit kénh;

- Dimng 16p trat xi mang dé giadm do nham long kénh ( thuong ding khi da cing )

Stt dung bién phap nao can théng qua tinh toan kinh té - ki thuat ma quyét dinh.

Tinh toan thiy lyc kénh dan theo dong déu va kiém tra diéu kien khong x6i khong ling trong keénh.

12.3 Bé tap trung nuéc nha may bom’
12.3.1 BE TAP TRUNG NUGC TRUGC NHA MAY BOM
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Figure 12.12: So d6 bé tap trung nudc trudc nha may bom.

1- ranh van sita chita; 2- 6ng hit; 3- budng hit; 4- lu6i chin rac; 5- bé tap trung nudc;

6- kénh din; 7- nha may bom ( chi thich chung cho Hinh 12 - 7,a, 6 ) .
Phan ndi tiép giita kénh dan v6i nha may duge mé rong (mit bang ) va dao sau véi do doc dé bao dam
ngap miéng vao 6ng hit goi 1a bé tap trung nudc trudc nha may bom. Bé tap trung nudc cé quan hé mat

thiét v6i buong hiit ( hay ctta nhan nuée ) ciia nha may va doan cudi kenh dan.

3This content is available online at <http://voer.edu.vn/content/m14056/1.1/>.
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Trong thic té budng tap trung nuée duge md rong déi xing qua truc va mit bén lam tudng c6 mai doc
( xem Hinh 12 - 7,a,8 ). Dé tranh bat 1¢i do ldng dong bimn cat trong bé

Figure 12.13

than bé md mot goc con o < 45°. D@ riit ngan chidu dai bé ( Ly, ) can cd gang giam chiéu dai tuyén lay
nuée ( Brysroserp ). Chiéu dai tuyén lay nude tinh theo cong thiic sau:

Bembzn+tbrin-1)

Figure 12.14

Trong d6 : b - chiéu rong mdi budng hiit, 1ay 1,5.Dv < bg < 2.Dv ;
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br - bé day tru pin phan cach gitta cac budng hit, thusng lay 0,6 m;

n - s6 budng hiit.

Hinh 12 - 8,a la mot bién phép diing tuyén lay nudc cong dé gidm B rysrose]p , tuyén cong khong ding
dugc véi loai nha may xay két hop véi cira lay nuée .

Day bé tap trung thudng c6 do doc thuan i = 0,2. Diéu kién chéy tran ctia dong nuée

trong bé md rong duge cai thién khi xay doan trude clia né c6 do déc nguge (i < 0 ), nhu Hinh (12 - 8,b
). Khi gidm tir tit do sau dong nude trong doan ddc ngude, sé lam cho dong chdy md rong hon. Doan dbc
nguge thudng dit ¢ doan dau ctia bé véi chiéu dai L; = 0,8 Ly, v do doc ngude khong 16n hon 0,1. Viéec
lam déc nguge tao kha nang gidm goc con trong pham vi a = 30 ... 40° ma vin khong tang chiéu dai L.y, .
Doan cudi ctia bé Ly = Ly, - Ly ( v6i Ly khong duge nhd hon 2 bg ) va do déc thuan khong 16n hon 0,2.Day
chd cudi clia doan dbc ngudgc sé cao hon day cudi kénh, bdi vay v6i moi ché do

[
|l|_|.l|

i
FAs

a)

M
L

Figure 12.15: So d6 mot sd bé tap trung nudc.

a- bé tap trung nudc véi ciia lay nudc vong;
b - bé tap trung nudc c¢6 doan dbc ngudc.
lam viéc phai khong duge nhé hon mot do ngap h, :
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Figure 12.16

O day wx la dien tich mat cit uét ctia kenh.

Théa méan diéu kien ( 12 - 5 ) sé tranh duge goc gy qua miic ctia day bé .

Qua thyc nghiém cling cho két qua la néu ty sb gitta chiéu dai tuyén lay nudc v6i bé rong kenh : B ryirose) p
/ Bk = 6,2 sé& hinh thanh khu nuéc quan dusi day dong chéy va khi ty sé nay gidm t6i bing 4 thi khu nudc
xody bién méat. Do vay can chon chiéu dai tuyén lay nudc sao cho:

Bro+ross1p / Bk < 4

Chiéu rong tuyén liy nuéc qua 16n sé 13 nguyén nhan tao ra dong chay cudén bé mat, dong bao quanh tru
pin sé tao nén cac phéu nudc, néu lay chicu dai tir do ctia tru pin tinh tit miéng vao 6ng hit trd ra téi dau
tru bang 2Dv thi phéu nuéc ciia vao sé mat. Viéc xay tudng nguc nghieéng hodc ding trude ciia vao ciing tao
thuan 1gi cho dong chay. Trudng hgp cac dng hit dat thang ding 14y nude chung mot budng hit ( khong c6
tru ngan ) thi khodng cach giita cac truc 6ng huat 1ay khong nhé hon 3Dv néu nhu ddm bdo dan nude dén
miéng vao thuan dong .

Khoéng cach tit 16 vao 6ng hit thing ding dén day buodng lay bing h; = 0,8 Dv. Chiéu dai budng hit
d6i v6i 6ng xa thing ding diit sat tudng sau dude xac dinh theo didu kién bé tri cau cong téc, lusi chén rac
va ctita van lay khong nhé hon 3Dv; con déi véi dng hit dit ngang 16 vao dit thang ding trong tudng budng
thi lay khong nhé hon 2Dv

12.4 6ng day*

12.4.1 ONG DAY ( ONG AP LUC)

éng day trong tram bom ding dé chuyén nuéc c6 4p tit thap lén cao, né la cong trinh ndi may bom véi bé
théo ctia tram.Ngudi ta phan loai dudng éng day theo cac cach sau:

- Theo vat liéu lam 6ng: éng thép, dng bé tong coét thép, dng gang, 6ng nhuya ...;

- Theo cot nude: 6ng cot nude thap ( H < 20 m ), 6ng cot nude trung binh (20 < H < 60 m ) , ng cot
nuée cao ( H > 60 m );

- Theo cach dit 6ng: dng dit 16 thien, éng chon dudi dat.

Trong xay dung tram bom thudng hay dung dng bé tong cét thép diic tai chd hodc diic sin cé cot nuée
thap va 6ng bang thép cé cot nudc cao hon.

Noi dung cac budc thiét ké duong éng day gom nhing budc sau:

a - Chon tuyén dudng dng va vi tri dit cic md dé vi md néo;

b - Chon vat liéu lam 6ng;

¢ - X4c dinh duong kinh éng kinh té va chon sb duong éng ;

d - Tinh toan va kiém tra &p luc nuéc va trong éng;

e - Thiét ké mb dng va chd ndi 6ng, ré éng.

12.4.1.1 Lya chon tuyén dat éng, s6 6ng va vat ligu lam 6ng

12.4.1.1.1 Chon tuyén diat dudng 6ng

Chiéu dai duong 6ng c6 ging chon ngin nhat, mudn vay nén chon tuyén thing, tuy nhién do bé mat dia
hinh thay ddi, néu chon tuyén thing thi phai dao nhiéu, do vay tuyén dng tap hop nhitng doan nghieng khac
nhau theo do nghiéng clia dia hinh ( ngay trén binh do ciing vay ).

4This content is available online at <http://voer.edu.vn/content/m14057/1.1/>.



264 CHUONG 12. CONG TRINH LAY VA THAO NUOC CUA TRAM BO

Duong 6ng 4p luc hop 1y nhat thuong tang dan do cao tit nha may dén bé thao dé dé thao nudc khi sita
chita, tuy nhién ciing ¢6 trudng hop tuyén éng ¢6 nhimg doan ¢6 do dbc nghich. O nhing noi thay déi do
déc gitta thuan va nghich can 18p 16 thong khi dé thao khi khi tich nudc v van hanh ; & diém ha thap cia
chd gap 6ng can dit 6ng théo dé thao nude khi sic 6ng. Can han ché s6 lugng cac diém gap éng va do dbc
gitta cac doan,

khong duge thay ddi do déc qua dot ngot. Nhitng noi phuong dusng 6ng thay déi phai xay md néo va
dudi dudng éng can xay mé dé dé do éng khoi vong.

Do déc dat dng khi khong c6 bé néo phai nhd hon géc ma sat trong ctia dat nén (¢ ); nghia la:

mprm=tga=1{k

Figure 12.17

Trong dé: f - hé s6 ma sat gitta 6ng va dat nén uét;

k - hé s6 6n dinh trugt, thuong lay k = 1,25 ... 1,35.

Duong 6ng ap luc can dude bao vé khéi bi mua rio lam xéi 18, do vay doc tuyén dit éng can c6 ranh
thoat nudc. Can tranh dat 6ng & vimg dat sat 16 dé tranh troi v v 6ng, néu khong tranh duge thi phai cé
bién phép xtt Iy. Hao diit éng ciing can c6 do rong di dé 1dp rap dudng 6ng va bac thang di doc theo tuyén
ong.

12.4.1.1.2 Chon sbé dudng bng.

Khi chieu dai éng nh6 hon 100 m thi s6 lugng ong ( Zg )thuong lay bang s6 méay bom ( Zp ); khi chieu dai
éng tir 100 ... 300 m thi phai qua tinh toan kinh té - k¥ thuat dé x4c dinh sb6 éng; khi chiéu dai tuyén dng
16n hon 300 m thi s6 6ng lay nhé hon s6 may bom. Néu tram bom cung cap nuéc vao bé hé thi méi éng chi
duge ndi nhidu nhat véi 3 may, nghia 1a Zo = 75 /3; khi cap nuéc cho mang 6ng kin thi méi 6ng cé thé ndi
hon 3 may bom.

Tram bom c6 tong luu lugng khong qua 5 m3 /s va he thong cho phép cip nuée gian doan khi sy ¢b thi
¢6 thé diing mot 6ng day chung cho ca tram.

Khoang tréng giita cac dudng 6ng dat song song thudng chita 0,7 ... 2,2 m .

Déi véi cac tram bom tiéu va tram bom tuéi thi caAc dudng 6ng bd tri song song khong can phai dat he
thong thiét bi d6i noi.

12.4.1.1.3 Chon vat liéu lam éng

Chon vat lieu lam duong éng ddy dua trén co sé tinh toan tinh lyc véi diéu kien lam viec thuc té c6 thé xay
ra cia 6ng. Can tinh dén t6 hgp ap lyc va tai trong nguy hiém déi véi né. Thie té tram bom hay diing dng
bé tong cét thép v dng thép, nhat 1a ddi v6i dng dan nude lam viee véi 4p luc tit 6 at trd len phai dung
thép hodc bé tong cét thép.

Nhitng doan 6ng dat dudi duong sit vi dudng 6 t0, qua khe v chuéng ngai vat thi dit 6ng trén cic cau
dé va dat trong tuy nen.

12.4.1.2 Pudng 6ng bé téng cbt thép

Ong bé tong c6t thép gdm éng 14p ghép va éng dé lién khéi tai chd.

Ong lip ghép dugc ché tao sin vé6i ap lye dudi 10 at dem dén ghép tai hien truong. Hinh 12 - 9 trinh bay
cach nodi gitta hai doan 6ng. Mdi ndi duge kin nude bdi vong cao su 4 tiét dién tron, phan tya 3 chin vong 4.
Khép ndi mém nay cho phép dich chuyén huéng truc cia hai doan mot doan 5 mm va quay mot géc 1,59 .
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N&i 6ng bé tong c6 mat bich ndi véi 6ng gang bang 6ng 1ong thép ( Hinh 12 - 10 ).

6ng bé tong cot thép dic sin c6 wu diém ton that thiy lyc nhé hon éng thép va gang

éng bé tong cot thép do lién khéi duge chon dudi dat. Khi 16p dat tren éng day dén 2 m thi mat cit
ngang ciia 6ng c¢6 doan nim ngang ngan ( Hinh 12 - 11). Thuong diing véi

Figure 12.18: N&i hai doan éng bé tong cbt thép .

1,2- phan md rong ctia dau 6ng; 3- phan tya; 4- vong chéng ro nude.

Figure 12.19: Két cau 6ng 1ong thép.
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Figure 12.20: Mit cit éng bé tong cbt thép dd lién khéi.

1- than 6ng; 2,3- loc ngudc; 4- 6ng bé tong amian ; 5- 16p 16t bing bé tong tho.

duong kinh 16n hon 1,5 m va chiu ap luc nhé hon 4 ... 5 at.

Dé gidm tng suit gay ra do nhiét do va nén lan khong déu, duong 6ng dude cit ra thanh timg doan 25
... 50 m va dung khép bién dang ( Hinh 12 - 12).

Bé day ciia 6ng beé tong cbt thép dic lién c¢6 thé xac dinh gan ding theo cong thitc:

§=5+008.0g+02Hy, {cm)

Figure 12.21

Trong d6 : Do - dudng kinh trong ctia 6ng, cm; Htt - cot nuéc tinh toan, m.
Chiéu sau 16p dat pht dng lay it nhat 0,8 m déi v6i nhitng noi c6 phuong tién van tai qua lai, con nhitng
khu dat khac thi phii 16p dat trén 6ng la it nhat 13 0,5 m.
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Figure 12.22: Khép bién dang.

a- ndi bé tong dit; J- ndi mém: 1- vita xi mang; 2- bi tum; 3- cao su dinh hinh.
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12.4.1.3 6ng diy bing thép.

éng thép thuong ding & dang dng dit 16 thién trén mat dat, né c6 kha ning chiu cot nude cao va bén. 6ng
c6 thé dung loai da dic sin hoic han trong nha may rdi dem dén hién trusng lip ghép lai, hoic han éng
tai hién truong. 6ng thép trong qué trinh van hanh thudng bi ri. Thai han st dung va do bén clia n6é phu
thudc nhiéu vao mitc do bao dudng chéng han ri, khi bi han ri sé lam ting ton that cot nudc nén chi phi
van hanh ting va gidm tudi tho ong.

6ng thép c6 thé chon dudi dat véi ong duge dic sin hodc han va khong c¢6 md néo, mb ds va khdp nhiet
do6 néu nhu lyc ma sat gita 6ng va nén théa man diéu kign (12 - 7). Néu khong théa man diéu kién trén
thi 6ng dat ngam ciing gidng nhu éng dit trén mit dat déu phai c6 mb néo, md dé va khép nhiet do. Khép
nhiét do dit gita hai md néo, t6t nhat ngay phia sau md néo trén, khong nén chén khép nhiet do dudi dat
vi han ri lam héng khép, néu phai c6 khép nhiét & éng ngdm thi nén dit trong hé rieng khong bi lap dat.
O nhitng chd truc éng thay ddi va chd éng bi phan nhanh hay dudng kinh thay déi cAn phai tang chidu day
vé ong.

Khi duong kinh 6ng 16n hon 2 m, can chon hinh thitc bé tri trén mat dat. Hinh thiic dudng éng day dat
16 trén mit dat c6 hai loai: dudng éng lién tuc gitta hai md néo (khong c6 khép nhigt do ) va dudng dng
khong lién tuc gitta hai md néo ( ¢6 dat khép nhigt do giita hai mé néo ). Hinh thiic éng lién tuc rat hiém
khi st dung, né dude diing khi dudng éng cé khuju cong hodc truc 6ng la truc cong, khi nhiet do thay déi
sé sinh ting suat nhiét trong éng. Hinh thitc 6ng khong lién tyc, nhd c6 khép nhiet do dat trén 6ng do vay
khi nhiét do thay déi hai dau doan 6ng chd khép nhiét duge chuyén dong tu do nén loai dude tng suat do
nhiet gay ra, vd cling chinh vi vay hinh thiic dudng 6ng nay duge st dung rong rai.

Trén duong 6ng khong lien tuc, md néo ( xem Hinh 12 - 13 ) dugce dit tai nhitng noi tim éng thay ddi
phuong hodc trén doan éng truc éng thing nhung dai hon 200 m dé giit chat dusng éng khong cho dich
chuyén. Cau tao md néo c6 thé ding mé kin ( 6ng duge dd bé tong bao quanh, Hinh 12 - 13,a ) hogc dimng
mb néo hé ( diing cac vong thép han vao éng va chon cac dau clia vong thép vao bé tong dé néo 6ng, Hinh
12-13b ).

Figure 12.23: M6 néo kin vi md néo hg

Dé d6 dudng 6ng giita cdc md néo khoi vong dit cdc mé dd. Khodng cach gitta cac mé do 1ay theo tinh
toan, thuong tir 4 ... 7 1an dudng kinh 6ng. Cé cac loai m6é d6 nhu: mé yén ngya, md c6 vong tya. Mo do
yen nguya 1a loai don gian nhat ( Hinh 12 - 14,a ),
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Figure 12.24: Cac loai mé d& dudng ong.

duge ding cho éng c6 duong kinh éng nhé hon 1 m, dé gidm ma sat ta dat tAm thép 16t gitta dng v md.
Khi dudng 6ng c6 duong kinh 16n hon sé diing md dé c6 vong tua tiép xic trugt ( v6i dng c6 dudng kinh
nhé hon 1,6 m ) va c6 vong tua con lan ( véi dudng 6ng c6 dudng kinh 16n hon 1,6 m, Hinh 12 - 14,b ).

Khép nhiet do ducc bd tri gan md néo trén giita hai md néo dé loai bd tng sudt do nhiet do gay nén
trong 6ng khi nhiet do thay déi.

Cac loai két ciu ctia dudng 6ng, clia cac md néo, md dd va khép nhiet dé va noi dung bd tri, tinh toan
chiing da dugc trinh bay kh4 chi tiét trong Gido trinh Tram Thiy dién, do vy trong gido trinh nay khong
trinh bay trung lap.

D@ tien cho viéc 1ip rap sita chita, khoang céch tit day éng dén mit dat 1lay > 0,6 m.

12.4.1.4 6ng gang va 6ng lam bang chat déo.

Ong gang dudc ché tao c6 dudng kinh tir 0,6 ... 1 m bing gang xam. Dé ndi cac doan éng ta long dau éng loe
ra ngoai dau éng khong loe, giita khe hé ctia chiing dat cac vat chdng ro nude lam bing sgi day tam nhiya
hodc cao su va dudc siét chit nhd cac vong bit. Ong gang c6 dudng kinh tir 65 ... 300 mm c6 chiéu dai 2 ... 6
m; duong kinh tit 400 dén 1 m - dai 5 ... 10 m. Uu diém ctia éng gang 1a chéng ri t6t hon 6ng thép, tudi tho
cao va ton that thiy liyc subt thoi gian khai thac khong ddi. Nhuge diém 1a khéi lugng 16n va gia thanh cao.

Ong lam bing chit déo dugc ché tao véi dudng kinh 10 ... 630 mm, chiu 4p lyc tuong tng tit 2,5; 4; 6 at
va duge ndi 6ng bang cach han. Uu diém ctia éng chat déo 1a khong ri, tén that cot nude nhé hon éng thép
30%, c6 tinh dan hoi cao nén lam viéc trong qua trinh qua do tét. Nhuge diém 1a chiu lite kém hon.
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12.4.1.5 Xac dinh dudng kinh kinh té ctia 6ng

Dudng kinh éng néu lay 16n sé ting gia thanh nhung lai gidm tén that nang lugng nude trong dng; ngugce
lai, néu gidm duong kinh éng thi gia thanh dugce gidm nhung lai tang t6n that ning luong. Do vay dé xac
dinh duong kinh éng can phai thong qua so sanh phuong an véi cac dudng kinh khac nhau theo nguyén tic
thai han bt von hodic phi tén quan 1y nhé nhét.

Sau day trinh bay cach xac dinh dudng kinh 6ng kinh té theo nguyen tic phi tén quan li nhé nhéat:

C =aE + bK

O day : a - gia thanh 1 kWh dién luong tieu thu;

E - tong dién lugng hao t6n hang nam trén 1 m dai éng;

K - von dau tur cho 1 m dai 6ng;

b - ty 1é khau hao hoan vdn va sita chita tinh theo % von dau tu K.

Téng chi phi dién lugng E tinh theo cong suit sau:

T T
E=Iﬂ,ﬂ1h“m= 981 !.u:.]'n

0 b kng

Figure 12.25

Trong cong thitc:

Q - luu lugng ctia dudng éng ting thoi gian;
htt - tén thét cot nude trén 1 m dudng éng;

k - dac tinh luvu lwgng don vi;

T - thoi gian lam viéc ciia 6ng day trong nam;

Mib = "b-Mdc- "ltd-"Im

Figure 12.26

13 hiéu suét tram bom gom: hiéu suat may bom, hiéu suit dong co dién, hiéu suit truyén dong va hieu
suét luéi ( higu suat ludi tinh tir t phan phéi dén dong co dién, thuong lay n,= 0,98 ... 1).

Dé don gidn tinh toédn dya vio bidu do luu lugng nuée ding dang bac thang dua biéu thic dudi dau tich
phan thanh

T
jaa=qd T
0

Figure 12.27
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,dua vé sai phan ta cé:

Ot =

Figure 12.28

Dé xéac dinh dudng kinh kinh té cia déng theo nguyén tic phi quan ly nhé nhat thuong dimg phuong
phap do gidi nhu Hinh 12 - 15 sau:

Cmin = (8E + BK ),

Figure 12.29

C
(&)
4+ b
k""w. f/(qE+b )
Ciminf=- - .
bK
{'D afE
0 fet = D(em)

Figure 12.30: D gidi xac ding dudng kinh éng kinh té.
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12.5 Coéng trinh thao nuéc’

12.5.1 CONG TRINH THAO NUGC ( BE THAO )

12.5.1.1 Cong dung va phan loai bé thio.

Bé thao 14 cong trinh ndi phan cudi éng day véi kénh tusi ( d6i véi tram bom tudi ) hodc ndi véi song, ho (
déi véi tram bom tiéu ) hodc cac cong trinh 1y nuée dan nuée dén noi diing nude khac ( nhu cap nuée sinh
hoat, cAp nudc cong nghiep ) ...

Bé thao c6 nhiing yéu cau sau:

- Bio dam dong chay vao kénh hosc ndi ldy nudc thuan dong, tén that it;

- Phan phdi va khéng ché myc nude, bdo ddm yéu cau cho cac kénh tudi;

- Ngin duge dong nude chay nguge vé éng day khi dot nhien ditng may.

* Vé mit két cAu bé thao va bien phap ngin dong chdy ngugce khi cit may bom c6 thé chia bé théo thanh
cac loai sau:

Bé thao st dung thiét bi co khi ngan dong

Bé thao st dung nguyeén 1y xi phong

Bé thao c6 tuong tran);

(4..5)0%i H29)

Figure 12.31: So d6 bé thao trang bi van nép.

1- 6ng day; 2- 6ng thong khi; 3- van nip; 4- ranh dat sita chita; 5- cau cong téc;
6- giéng lam lang nuéc; 7- kénh thao.

5This content is available online at <http://voer.edu.vn/content/m14058/1.1/>.
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Figure 12.32: So d6 bé thao trang bi van ngudgc.

1- 6ng day; 2- van ngugc; 3- phan loe ctia ra 6ng day; 4- giéng lam lang nudc;
5- kénh thao; 6- dng dan khi.

Figure 12.33: So d6 bé thao trang bi van phing déng nhanh.

1- 6ng day; 2- ngudng 16 tran; 3- tai dien; 4- cau truc; 5,6- van sita chita va van chinh.
* Theo sy noi tiép gitta keénh va bé thao c6 thé chia ra ba loai: thing dong ( hinh 12 - 19,a ), phan dong
( hinh 12 - 19,c ) va ré ngang ( 12 - 19,b ):
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Figure 12.34: So d6 bé thao néi tiép véi kénh théo.

Bé thao phan dong ndi tiép véi nhiéu kénh dan nude khi tram bom phu trach nhiéu khu tuéi. Bé thao ré
dong ndi véi mot kénh khi didu kien dia hinh khong thuan 1gi, loai nay chi diing véi tram nhé cé luu lugng
nhé hon 1 m3/s.

* Theo vi trf v& céch ndi tiép véi nha méay bom cé thé chia ra hai loai bé thao: bé thao xay tach xa nha
mAy va bé thao xay lién ( két hop ) v6i nha may. Loai bé thao két hgp dude dimg véi tram c6 cot nude thap,
bom truc diing va giao dong mirc nuée nguon thap hon miéng ra éng day. Hinh thtic nay phai tinh nén méng
can than dé bao dam lin déu va én dinh khi thi cong xong va chid § dén chéng thaim chd tiép giap gitta bé
théo véi tuong nha may.

12.5.1.2 Bé thao sit dung thiét bi déng md co khi

Bé théo trang bi thiét bi déng mé co khi nhd c6 hinh dang phan chiy don gidn do vay ton that thiy luc va
gia thanh ré va dé xay dung né co thé dung v6i moi giao dong mirc nude va luu lugng. Nhuge didm ctia n6
1 ro nuSe qua khe hd & cac bo phan chéng 1o va qua cac cita van chiy ngude vao 6ng day.

12.5.1.2.1 Céc loai thiét bi co khi dé chan dong chay ngudc:

Van nap: Van nap la mot dia thép c6 truc quay nim ngang phia trén mép cita ra ciia doan loe 6ng day (
Hinh 12 - 16 va 12 - 20 ). Chu vi cifa ra d&t vong cao su chéng ro nude. Khi khéi dong may bom, nuée day
dng va day van ndp dé vao bé thao. Khi ngdt bom, dudi ap luc clia cot nude trong bé thao va trong lugng
ban than sé dong nip van lai. Dé han ché va dap gitta nip véi vong chéng ro ciing nhu dé mé van duge hoan
toan
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Figure 12.35: So dd van nip c6 dbi trong.

1- doan loe ctia ra; 2- dia; 3- ban 1&; 4- ddi trong; 5- éng thong khi.

va gidm lyc nang van, khi 16 cita ra c6 dudong kinh Dr = 0,6 ... 1,2 m ta 1&p thém dbi trong, dé t6t hon
nita lam cita van nip hinh van buém cé ban Ié léch tam & miéng ra. Khi diing van ndp dé tranh chan khong
trong 6ng khi ditng méy can dat 6ng thong khi tit 6ng day chd trude van, kich thuée dngd = (1/5 ... 1/6)
duong kinh 6ng day.

Van nguoc: duge st dung khi dudng kinh 16 cita ra ciia 6ng ddy Dr < 1,2m.Van ngudc ¢6 mot canh quay
xung quanh mot truc ¢6 dinh véi nap van, khi may bom ngiing lam viéc cdnh van sé déng kin ngin khong
cho dong nude chdy ngugce lai ( Hinh 10 - 7,b va 12 - 17 ).

Van phing ha nhanh: Khi éng day c6 duong kinh cita ra 1én hon 2 m thi nén diing loai van phing tu
dong nang ha nhanh bing t3i dien ( Hinh 12 - 18 ). Loai bé thao c6 van phéng yéu cau phai c6 ngan trong
phia trude van do dé lam tang thém kich thude chicéu dai bé thao. Mé may bom phai dong bo véi nang cita
van, viéc nang van bat dau khi muyc nuée & phan trude van 6n dinh. Tuy nhién thuong tdc do kéo van cham
hon téc

do dang mic nude trude van, béi vay dinh tudng ngie 2 phai vugt cao hon mige nuée cao nhat khodng
chimg 0,4 m va 1 ngudng dé nudc tran qua khi sy ¢ ciia van héng. Tiét dien 16 tran phia trén tudng nguc
nén lay bing 0,7 lan tiét dien 6ng day.

Ngoai ra bé théo con c6 thé diing van cung, diing loai van nay sé lam cho khéi lugng bé théo 16n va tang
kich thuéc bé, do vay loai nay chi ding cho tram bom 16n.

12.5.1.2.2 Tinh toan thiiy luc bé thao thing dong

Nhiém vu tinh toan thiy luc bé thao la:
- X4c dinh do sau ngap ctia miéng ra déng day dudi murc nude thap nhat trong bé;
- Bdo ddm dong chéy ra khoéi éng day & trang thai ngap ling;
- Xac dinh chiéu dai giéng tiéu nang ctia bé théo;
- Xac dinh hinh dang kich thuéc thém ra tit giéng tiéu nang;
- X4c dinh chiéu dai doan bao vé mai va day kénh thao;
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- Xéc dinh cac kich thuée bé thao hop ly.

N\

NARRNRN

}‘*
L
:

A o
i | | | J
) 4 i rrrE
ez ™ Gz

i I 3 ;

’ﬁ’*,. i oy

Z 72 J»Wx;{//fﬁffff%/ﬂf
8

=

-
e
i

|

mhp
| =
- . Vi =
[

Figure 12.36: So d6 tinh toan thiy luc bé thao thing dong.

Qua thuc té tdng két cho thay viec thiét ké bé thao c6 mot sb 101 khuyen sau day:

- Dé tranh sinh céc ving xody gay x6i 16 mai kénh théo sau bé thao nén thiét ké phan ra dng day lam
viéc dbi xiing;

- Khi bé thao khong c6 tru phan chia thi kich thudc cac xody sé tang lén; tru phan dong con gitp cho
viéc quan 1y tram bom thuan 1gi khi can ngsin dong sita chita;

- Mép trén ctia ra 6ng day dit dusi muc nuée thap nhat trong bé it nhat mot do sau bing

véh
2g

Figure 12.37

thi diéu kién thiy lyc trong bé t6t hon, nhung dimg sau qua;

- Doan 6ng ra ¢6 miéng ra hinh chi nhat ( khi tiét dién ra 16n hon 2 m? ) hodc tron

( khi tiét dién ra nhé hon 2 m? ); miéng ra hinh chit nhat sé lam gidm chiéu dai giéng tiéu nang 20 % so
v6i miéng ra tron.

- Thém ra tir giéng tiéu nang c6 dang thang ding sé giam duge chiéu dai clia giéng tiéu ning, nhung tén
that thiiy lic qua bé thao ting hon khi ¢6 dang nghiéng, nén lam mai nghiéng m = 0,5;
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- Doan kénh thao ndi tiép véi bé théo sé ¢ van toéc & day va bo tang cao hon hai lan van tdc cho phép,
do vy can phai bdo vé mai va day kenh thao chéng x6i 16. Thudng lay do dai doan kénh can bdo vé & ngoai
bé théo mot doan dai bing 5 lan do sau 16n nhét trong keénh dé van téc dong chdy & trong kénh déu dan
hon va x&p xi van tdc cho phép.

* Po ngap sau nhé nhit clia mép trén mieng ra éng day dé bao dam dong chay ra ngap ling dugc xac
dinh theo cong thic sau:

E - .
hngmin= (234122 (m)viph% 20,1 m.
=0

Figure 12.38

Trong cong thic:

Figure 12.39

thuong trong khodng tit 1,5 ... 2 m/s
Do =(1,1...1,2) D - dudng kinh ctta ra éng, D- dudng kinh éng, (m ).
* Po sau nhd nhét trong giéng tieu ning cia bé thao tinh theo cong thic sau:

Hgimin=C0 + hgimin + P - (m)

Figure 12.40

Trong dé p 1a khoang cach tit mép dudi miéng ra 6ng day dén day bé. Tiy theo ciu
tao nip ong diy clia bé thao, khi c6 vat choéng ro thi lay p = 0,2 ... 0,3 m.
* Chiéu cao thém ra clia giéng tiéu ning dugc tinh theo cong thic:

it = Hgimin = Nk min - (m}

Figure 12.41

* Do sau 16n nhat ciia giéng tieu ning:



Hgimee = t + i mae - (m)

Figure 12.42

* Do ngap sau 16n nhit ctia mép trén miéng ra 6ng xA:

Mngmee=Hgimex — 00— P (m)

* Chiéu cao phia trong tudng bé théo la:

Figure 12.43

Hp=Hgimae +s - (M)

Figure 12.44

Trong d6 : a 13 do cao an toan, lay theo bang sau:

* Chiéu dai giéng tiéu nang tinh theo cong thic sau:

Ly =E.-hngmax: (m)

Figure 12.45

Luu lugng tram (m3/s) | 1 1..10]10..30 | > 30
a(m) 0,304 0,5 0,6 hosic hon
Table 12.1
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Trong d6 : k 1a hée s6 phu thudc vao dang cia thém ra khoéi giéng tiéu ning, hinh dang tiét dién miéng
ra 6ng day, hinh dang va chiéu cao cia thém, lay theo bang sau:
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r
ht k
Do
Thém nghiéng Thém dimg
0.5 6.5 4
1 5.8 1.6
1.5 -
2 - .85
2.5 - 85

Figure 12.46

Hoiic ¢6 thé tra do thi bén canh dé xac dinh k.

Céc két qua tra he s6 k & trén va tinh toan xac dinh chiéu dai giéng tieu ning trén la ing v6i miéng ra
hinh tron, khi miéng ra hinh chi nhat thi rat bét 20%.

* Chiéu dai doan kénh théo ( sau bé thao déi xting ) can bao vé mai va déy :

Lk = (4.5 a0

Figure 12.47

* Khoang cach giita cac tam miéng ra 6ng day:

B-Dp+2b+d,(m)

Figure 12.48

Trong dé : b - khoang cachs tit mép 6ng day dén tru pin, lay nhu sau:
loai van ty déong nhanh b = 0;

loai van nip canh buém b = 0,5 m;

loai nip 6ng day c6 chot ban 1@ phia tréen b = 0,3 ... 0,4 m.

d - chiéu day tru pin & bé thao lay tit 0,6 ... 0,8 m;

n - s6 lugng duong 6ng day ndi véi bé thao.
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12.5.1.3 Bé thao kiéu xi phong

Tinh dic biet clia két cau xi phong la phan cudi dudng 6ng day ( trong mat phang ditng ) c6 dang khuyu
cong, khi bom nudc, khuyu lam viéc theo nguyén 1y chan khong vi vAy mdi c¢6 tén goi la xi phong ( xem
Hinh 12 - 22).

Bé thao xi phong gan day da dugce sit dung nhiéu vi ¢ nhitng wu diém sau:

- Khong ¢6 cita van va tru pin ngin giita cdc budng nhu nhitng loai khac, do d6 giam dugc chiéu dai bé,
nhat 13 ddi véi cac tram bom lén didu nay cang cé ¥ nghia;

- Lam viéc tuy dong va bdo ddm an toan;

- Tén théat thiy luc tuong déi nho.

Tuy nhién nhuge diém 16n nhat ciia loai nay la thiét ké, thi cong c6 nhiéu phic tap, doi héi chat lugng
thi cong cao hon. Déi véi bé théo cé giao dong muyc nude 16n thi xi phong lam viéc khé bao dam . Diéu kien
lam viéc clia xi phong phu thudc vio do chan khong tinh 16n nhéat trén mic nuée bé nhé nhéat khong duge
qué 6 m va khi may bom lam viéc khong duge rai vio ving lam viéc khong én dinh ciia may bom.

Bé théo xi phong c6 thé ding cho cac tram bom : khi dudng kinh éng ddy nhé hon 1 mét nén lam xi
phong bing thép mat cit tron ( hinh a ), khi éng day c6 duong kinh 16n hon 1 m nén ding xi phong bing
bé tong c6t thép mit cat tron hodc da giac (‘hinh 4 ).

Figure 12.49: Cac so do bé théo xi phong.

a,d - xi phong tiét dién tron va xi phong tiét dién chi nhat: 1- éng day; 2,5 - nhanh len
va nhanh xudng; 3- ndp dé dat van pha chan khong; 4- hong xi phong; 6- doan ra.
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12.5.1.3.1 Tinh toan thity lyc xac dinh kich thudc bé thio xi phong

Nhitng chi dan vé b tri va kich thudc bé thao xi phong nhu sau:
- Mép trén miéng ra ciia 6ng xi phong phai dat ngap duéi muc nude thip nhit trong bé mot doan téi
thiéu

2
a=(2.. 3}""_”:}:
=

Figure 12.50

va khong nhé hon 0,2 m, trong d6 Vax 12 van tdc 16n nhét chiy ra miéng xi phong ( xem Hinh ¢ & trén

)i

- Dinh duéi hong xi phong phai cao hon muyc nuée 16n nhat mot khoang 6 = 0,2 ... 0,3 m. Khi trong bé
¢6 hién tugng séng 16n do gi6é thi ¢6 thé lay 16n hon;

- Téc do trung binh clia dong chady qua hong xi phéng lam bing thép nhin hoic bang bé tong cét thép
nhin mit phai 16n hon tri s6

[V ]=3=4‘<|'F‘_h= (mis}

Figure 12.51

Trong d6 Ry, 14 ban kinh thily lic & hong xi phong, ( m ).Néu lay V < [ V ] myc nuée va do chan khong
& hong xi phong sé giam va tén that thiy luc sé ting. Pay 14 mot didu kien dé tinh toan xac dinh kich thuéc
hong xi phong;

- Téc do 16n nhat ciia dong chdy trong xi phong trong diéu kign binh thudng nén lay gidi han 2,5 m/s,
c6 chii ¥ dén toéc do tinh toan van phé chan khong.

Khi 1am dudng éng cong & dinh xi phong ( Hinh a trén ) ¢6 ma sat nhé nhét khi lay:

2
2_M, 08
h h' "

Figure 12.52

V6i dng ghép gay khiic ( Hinh b trén ) gdm hai doan c6 goc 45° thi ma sat nhé nhéat khi r/h = 1,5 (r

14 ban kinh cong ctia dudng tim doan éng cong, thuong lay bing r = ( 1,5 ... 1,2 ).h. 6ng xi phong bing bé
tong cbt thép khi chuyén tit 6ng day tron sang éng xi phong hinh chit nhat, tiét dien ch nhat c6 ty sb gitta
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chiéu cao h va bé rong b nhé hon 1 ( b/h < 1 ). Dé dé thi cong doan chuyén tiép nay nén lay b = D, h =
0,785D va doan dai chuyén tiép tit hinh tron dusng kinh D sang chit nhat nén lay 16n hon 1,5D.

Mot van dé can cht ¥ khi thi cong lap rap xi phong la phai bdo ddm dudng 6ng xi phong that kin, vi
néu khong khi lot vao sé lam cho dong chay bi rdi vi tang tén that thiy luc bé thao. Lugng khong khi trong
nuée cang tang thi myc nuée va do chan khong cang gidm lam cho xi phong lam viéc nhu dap tran, cot nude
bom tang lén;

- Téc do miéng ra xi phong nén lay 1 ... 1,5 m/s, miéng ra nén lam hinh chi nhat, tit hong xi phong dén
miéng ra nén lam loe trén binh dd véi goc loe 10°;

- Ong ndi véi xi phong khong nén dat qua doc, thuong lay 15 ... 189dé khoi trugt

- Do déc nhénh lén va nhanh xudng ciia xi phong néu lay cang dbc thi tuy gidm khéi lugng nhung lai
tang ton that thiy liyc, thuong nhanh lén thoai hon nhanh xubéng. D6 déc nhanh xudng thusng lay 1:1 hoac
nho hon;

- Khoang céch tit miéng ra xi phong dén day bé thao theo duong tim nén lay bang ( 0,5 ... 1,25 ) h (
hoidc Dy ). Dé tranh va dap dong nuéc roi xudng day nén ndi tiép véi day mot doan cong thuan;

- Chiéu dai va bé rong bé tiéu ning ctia bé thao xi phong tinh toan nhu bé thao thong thuong da trinh
bay & trén. Chiéu dai doan kénh thio can bao vé nén lay 16n gap 1,5 ... 2 1lan bé thao thong thuong vi sy
phan b6 van téc dong chay & day phiic tap hon.

12.5.1.3.2 Cac loai van pha chan khéng va nguyén ly lam viéc

Van pha chan khong la bo phan bdo ddm cho xi phong cap nude ( tich chan khong ) khi bom nude va ngat
dong chay ngugc ( pha chan khong ) tit bé théao vé 6ng day khi nging mdy, néu khong c6 van pha chan
khong sé khong ngit duge dong chiy ngugc.

Yéu cau dat ra déi véi van phé chan khong:

- Lam viéc bao dam, bén va thuan lgi;

- Cé cau tao don gian, gia thanh ha;

- Bdo ddm mdi nuéc nhanh vi pha chan khong nhanh;

- Tén that thily luc nhé nhat;

- Lam viéc ty dong;

- Déng kin khong cho khong khi lot vao hong xi phong khi dua nuéc len bé thao

Van phé chan khong vé nguyén téc tac dong c6 thé chia ra: loai thiy Iuc va co khi. Mi van déu c6 16 dé
nap khi vio xi phong ( khi pha chan khong ) va théo khi ra khéi 6ng day ( khi nap chan khong ). Sau day
trinh bay hai loai van néi trén.

12.5.1.3.2.1 Van thuy luc pha chan khéng.

UL
|
h?

Yhmun

Figure 12.53: Cac sd dd van thiy luc pha chan khong.



282 CHUONG 12. CONG TRINH LAY VA THAO NUOC CUA TRAM BO

1- éng do ap, 2 - 6ng dan khi ;3- éng ndi.

Day la loai van c6 két cAu don gian, gom c6: mot éng tru 1 va éng dan khi 2. Ong dan khi 2 mot dau
dat vao giita mit cit hong xi phong va dau khac nhing vao trong dng tru 2. Nguyén tic hoat dong ciia van
thity lire phéa chan khong nhw ( Hinh a ).Van thiy lie phé chan khong lam viéc theo nguyén tic sau day:

- Khi mé&y bom lam viéc, nuée chiy qua ngudng xi phong vao bé théo. Lic dau nudc dang qua ngudng
ciia hong xi phong day khong khi trong xi phong theo éng dan khong khi 2 vao éng tru 1 va thoat ra ngoai
dng tru, tiép theo nude ciing theo 6ng 2 vao 6ng tru lam cho mite nuée trong dng tru dang lén bit kin cita ra
clia 6ng 2 ngan cach hong xi phong véi khi troi, bat dau qué trinh nap chan khong dé ting kha ning théo
nuée vao bé thao.

- Khi ngitng méy bom, dong nude chiy ngudce tit bé thao vé dng day, muc nude trong éng tru 1 ha xudng,
dén khi thap hon miéng ra dng 2 thi khong khi bén ngoai éng tru 1 theo dng 2 tran vao hong xi phong, lam
cho chan khong trong hong xi phong bi pha. Vi muc nuée 16n nhét trong bé thao thap hon ngudng hong xi
phong nén nudc khong thé chay ngugc vé éng day duge, dong chiy ngudc bi chan ding.

* Céac kich thude chi yéu ctia van thily luc nay nhu sau ( xem Hinh 12 - 24 ):

+ Tiét dien dng dan khi 2 chon bing 1,5 % tiét dién hong xi phong va ldy tron véi dudng kinh d;

+ Tiét dien 6ng tru chon gap (2 ... 3 ) d. Ong tru dat trén be gén vao xi phong. Dinh éng tru vugt cao
hon muc nude 16n nhét trong bé théo tir 0,2 ... 0,3 m. Day 6ng tru dit thap dudi miéng ra éng dan khi mot
doan (1 ...2) d. Tam 6ng dan khi & hong xi phong thap hon mép trong dinh mot doan 1,5 d va phai nho
ra ding mat cat II - 1L

+ Mieng dudi éng din khi dat ngang cao trinh muc nude thip nhét ctia bé thao khi tdéc do & hong xi
phong V < 1,5 m/s. Khi V > 1,5 m/s dat miéng dusi 6ng dan khi cao hon myc nude thip nhét trong bé
thao mot doan bing

0.5 Vs
" g

Figure 12.54
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Figure 12.55: So d6 tinh toan van thiy luc pha chan khong.

* X4c dinh myc nude trong 6ng tru ( Hinh 12 - 24 ):
Viét phuong trinh Becnully cho hai mat cat IT - IT ( tai hong xi phong ) va III - III (tai cita ra 6ng day)

cho hai truong hgp chéy thuan va chay ngugc:

vE,  wE
_ I = *
Z2~ Mo+ —5= = 5 T hwth (*)
Figure 12.56
Vi (**)

Zth= Z2—Heght kth-—
=3

Figure 12.57

Thay ( * ) vao ( ** ) ta dugce do cao dang trong 6ng tru khi chay thuan:
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2 2
v ] Vith
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-— 4+ h, - 1— 1,
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Figure 12.58
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Figure 12.59
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Figure 12.60

Thay ( **) vao ( *’) ta duge do ha thap trong 6ng tru khi chdy nguge:

V4 "En!l

I[._] = E "‘hw_lﬂ_] - {1_ kl'l!]] 2!]

Figure 12.61

Trong cac cong thic trén ky hiéu lay nhu sau ;

Vhih.Vhng
Figure 12.62
1 tdc do dong chay & hong xi phong khi chdy thuan va ngudc;

K- 13 hé s6 1gi dung cot nude luu téc khi chay thuan, 1ay kg,= 0,7 ... 0,9
kg - 12 he s6 loi dung cot nude luu toc khi chdy nguge, lay k = 04 ... 0,6.
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Khi bien do giao dong muc nude trong bé thdo Ah < Z,, thi khong can lam éng ndi 3, néu khi Ah <
Zng thi mudn van thiy lyc pha duge chan khong thi phai 18p them éng ndi 3 ( xem Hinh 12 - 24,5 ). Loai
van thity Iyc chi ap dung véi bien do giao dong muc nude trong bé théo trong pham vi 1 m. Mudén dimng
loai van nay cho muc nuéc giao dong 16n hon ta cé thé dat éng tru trén phao dé ciing dich chuyén theo muc
nude. Mot s6 vien nghién citu da dua ra nhing bién phap nang cao pham vi st dung ctia van thiy luc pha
chan khong, tuy vay muc nudc ciing bi han ché bdi do chan khong dudi 6 m.

12.5.1.3.2.2 Van co khi pha chan khong.

Figure 12.63: S dd van cd khi pha chan khong.

1- canh, 2- tay quay; 3- dia chan; 4- khuyu hong xi phong.

Loai nay dugc ding v6i moi giao dong mirc nutée trong bé théo, nhung phéi tuan theo diéu kién do chan
khong tinh 16n nhat trong xi phong 14 6 m. Loai don gidn nhat nhu da trinh bay trén hinh. Canh 1 du6i tac
dong ctia dong chay: khi chay thuan ( tit trai sang phai ), canh 1 bi day sang phai va déng dia chan 3 ngan
cach gitta xi phong v6i khi trdi; khi c6 dong chdy nguge ( tit phai vé trai ) , canh 1 bi day vé trai mé dia
chan 3 cho khong khi vao xi phong va chan khong bi pha, lam dimg dong chay ngugc lai. Loai nay chi duge
dung véi xi phong ¢6 duong kinh nhoé hon 1,2 m.

12.5.1.4 Bé thao cé tudng tran

Bé thao c6 tudng tran két ciu don gidn va an toan trong van hanh ( Hinh 12 - 26 ). Nudc tit cita ra dng day
chiy vao bé chia 1di tran qua dinh & ba mat vao bé tap trung rdi chay ra kénh thao. Mbi éng day cé rieng
mot bé chita do vay tien khi sita chita.

Sau day la noi dung tinh toan thiiy lyc xac dinh kich thude bé thao cé tuong tran .

* Chiéu cao 16n nhat ctia tuong tran bé chita:
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Hpe= Do+ 8g- (M)
Figure 12.64
a, - chiéu cao du trit so véi muyc nude 16n nhét trong kénh, 1ay 0,1 m .

* Chiéu cao thém ra bé chita, tity thudc loai dudng tran c6 chidu cao c¢d dinh hay chiéu cao thay doi.
Tinh véi tudng tran c6 dinh:

hi=Dg= Ny mas. (M)

Figure 12.65

Déi v6i tuong tran c6 chidu cao thay ddi:
ht =Dgo — hkmin
Figure 12.66

Trong d6 : hxmax, Nkmin 12 chiéu sau nhat v nho nhét trong kénh, ( m ) ;
* Chiéu rong bé chita lay bang D, dé tranh hinh thanh xody nuéc bén suon ;
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* Chiéu dai bé chita theo chi din ctia Vien nghién ctu Thiy vin - Thiy lgi thuoc Vien han lam Ucoren

lay:

Lbc-'q'D{}{m:}

Figure 12.68

Hodc lay theo quan diém kinh té theo cong thiic:
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Figure 12.69
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Figure 12.70

luu lugng trung binh cta tram, (m3/s ).

T - s6 gio lam viéc trong 1 nam ;

a - gia thanh 1 kWh, ( d/kWh ) ;

MNb- hicu sudt clia tram bom ;

X - gia thanh 1 m dai bé thao ;

p - phan tram khau hao vén xay dyng va sita chita ;

m - he s6 luu lugng tudng tran;

n - s6 luong bé chia ;

b = D ,- bé rong bé chita, ( m ).

* Xac dinh cot nude tran trén dinh tuong tran theo cong thic:

- A 213

Hyp = | —omax |
Lm-n-1)2g)

(m)

Figure 12.71

n.l - tong chiéu dai ciia cac bé chita, (m ) ;
m; - hé s luu lugng, 14y tit bidu do
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Figure 12.72: Biéu dd quan hé clia cic dai lugng m, m; va €.

Riéng hé s6 luu lugng m dé tinh véi cot nude t6i gan

2 2
Vg Vi

Hg=Htg+—=Hy +

e 2g 2g

Figure 12.73

Khi tra do thi lay tri s6 luu lugng don vi trén 1m dai

Figure 12.74

* X4c dinh kich thude cac tuong ring: Cac tudng ring c6 tac dung tiéu ning va phan bbé dong chay tir
cic tuong tran vio mang tap trung nudc sao cho téc do din ra kénh thao déu. Chiéu cao clia tudng ring
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xéac dinh theo do sau phan giéi mang tran:

‘o -2 . .y - . .
heg = 3{1: ?: Am)v g ld chiTo fPnp méng trin
g. bm -

Figure 12.75

Chiéu cao tuong rang thit nhat nen lay C; = 0,35h, chiéu cao tudng rang thit hai lay Co= ( 0,6 ... 0,8
)C1. Céc tudng rang dit cach nhau 5hy,; tuong rang thi nhat khong nen lam lién ma cdch nhau mot doan
0,6D, va cach bé chita mot doan 0,5 D,; géc & chop § = 60 ... 70° . Cac kich thude khac ctia bé thao tudong
tran lay theo chi dan ctia hinh vé 12 - 26 & trén.



Chuong 13

Noi dung tinh toan kinh té - ky thuat,
nhitng chi tiéu kinh té. nhing v.d.
khai thac t. bom

13.1 Nb6i dung tinh toan kinh té - kj thuat, nhing chi tiéu kinh
té..'

13.1.1 NOI DUNG TiNH TOAN KINH TE - KYTHUAT, NHUNG CHIi TIEU
KINH TE..

13.1.1.1 CAC QUY TAC CHUNG

Viéc xay dung mdi va cai tao cac cong trinh clia tram bom hién c6 chi duge tién hanh sau khi ¢6 1ap luan vé
tinh hgp 1y v& 6 1¢i thong qua tinh toan kinh té - k§ thuat ching. Viéc tinh toan nay gitp ta tim thiy gii
phap ki thuat t6i vu va xac dinh thdi han xay xung hodc cai tao cong trinh. Trong thyc té xay dung thiy
lgi dé xac dinh ra mot phuong an giai phap c¢6 hiéu qua hon phuong an khéc ngusi ta ding phuong phap
so sanh hiéu qua kinh té. Nhs phuong phép nay, vao giai doan trudc khi thiét ké ta c6 thé chon ra: bien
phap bom nude, ngudn nude t1wdi cap nude hay chéng lut, vi tri dit cita 14y nude, tuyén din va bom nudc,
s6 ligng viing bom nuée ma tram bom phu trach..v.v... Két qua lya chon nay xac dinh dude dic trung cia
gidi phap 1a: d6i tugng hudng 1gi, von dau tu, khoi lugng xay dung va tién lgi clia khai thac tram bom. Vao
nhiing giai doan thiét ké tiép theo ciing dita vao phuong phap so sanh hiéu qua kinh té dé:

- Luan chitng vé vi tri dit nha may trén tuyén cip nudc, xac dinh duge chidu dai

kénh dan va duong dng ap lc ;

- Chting té dugc phuong an chon 13 wu viét trong nhiéu phuong an dua ra ;

- Luan chiing dudc s6 lugng va kidu méy bom, bao gom ca may bom du trit ;

- Chon dugc s6 duong 6ng, khéi lugng vat liéu, chidu day va dudng kinh 6ng;

- X4c dinh két cau t6i wu va kich thude bao ciia cic cong trinh chinh va phuy;

- Luan chitng sy can thiét clia viec xay dyng cong trinh va trinh ty tién hanh thi

cong va dua tram vao khai thac, cac thong sd va thoi han xay dung.

Néu cong trinh ctia he théng thity 1oi c6 thé khai théc tit 10 nam hosic hon thi viéc tinh toan kinh té hgp
Iy hon sé tién hanh theo timg dgt xay dung. Dau tu khi dé ciing sé dude phan bd theo thsi han xay dyng.
Céac thong s6 clia mdi dgt ciing duge xac dinh trén cd sd so sanh két qua tinh toan kinh té - ky thuat cac
phuong 4n ting dgt véi thoi han st dung dat dai tuong ting. Cac dau tu phu cho viéc xay dung theo dgt so
sanh véi gia thanh sdn pham nhan dugc dén khi két thic xay dung céc cong trinh chinh.

I This content is available online at <http://voer.edu.vn/content/m14059/1.1/>.
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13.1.1.2 CHI PHI QUY DAN, DAU TU VA CHI PHi VAN HANH NAM
13.1.1.2.1 Chi phi quy dan

Tinh toan kinh té - ki thuat tram bom dugce tién hanh theo theo phuong phap phuong an, nghia 1a dua ra
mot s6 phuong an cong trinh kha thi va hop 1y ki thuat, véi ting phuong an tién hanh xac dinh céc chi tieu
kinh té - k¥ thuat. Ddi v6i mdi phuong an, xac dinh gid dy toan cong trinh bao gom ca gid thanh thiét bi (
tong dau tu ) va chi phi van hanh nam. Chon ra phuong &n c6 cac chi tiéu kinh té - ki thuat t6t nhat. Chi
tieu co ban dé chon phuong an cong trinh c6 lgi nhat 1a chi phi quy din nhé nhét.

- Khi thoi han xay dung cong trinh clia cdc phuong an so sdnh nhu nhau thi chi phi quy dan duge tinh
theo cong thic:

Z=C+ K.Eqg

Trong d6 : C la chi phi van hanh hang nam, ( d ) ;

K 1a vén dau tu, (d) ;

En = 1/Ty - 14 he s6 hiéu qua kinh té , Ty 1a thoi gian hoan von tiéu chuan

( tinh bing nam ).

Thoi gian hoan von tiéu chuan TH 1a thoi gian ma chi phi do tang dau tu cho mot phuong an cong trinh
so v6i phuong an khéc ( ¢6 cuing gia tri ) duge bit lai nhd giam chi phi van hanh hing nam. Déi véi cac tram
bom c6 gia tri kinh té 16n va t6 ra c6 anh hudng dén sy phat trién lyc lugng sdn xuit ctia khu viye hodc c¢6
vai tro quyét dinh dén sy 1gi dung téng hgp thi cho phép lay E nhé hon. Khi xac dinh hiéu ich do ap dung
tién bo ky thuat méi thi gia tri Eg 6 thé tang.

- Khi cac phuong an so sanh ¢6 thai han xay dung khac nhau hodc khi c6 thoi han khai thac khac nhau
thi chi phi quy déi ciing sé c6 khac. Nhitng trudng hdp nay viec tinh chi phi quy ddi sé phic tap hon, ngusi
ta van st dung cong thitc ( 13 - 1) dé tinh, nhung can cé hig¢u chinh dé ké dén yéu t6 do khac nhau vé thai
han xay dyng hodc thdi han khai thac dua lai. Nhitng tinh toan cu thé xin xem & trong cac gido trinh v tai
lidu kinh té c6 lién quan ;

- Khi céc cong trinh ciia cdc phuong an so sanh khac nhau khong nhiéu vé thai han khai thac ( duéi 30%
), thi cho phép tinh toan hi¢u ich kinh té bé qua tinh todn yéu t6 khai thac dai han ctia cong trinh, lic nay
von dau tu K va chi phi van hanh nim C & dang chi phi don vi trén 1 héc ta dién tich tusi;

- Khi so sanh céc phuong an cong trinh khac nhau, chi can tinh toan cac chi tiéu vé dau tu va chi phi
van hanh nim déi véi cadc hang muc & d6 c6 sy khac nhau ;

- Viéc so sanh kinh té - ki thuat can phai ké dén gia thanh ctia dat dai ma cong trinh chiém ché.

13.1.1.2.2 Vén dau tu va chi phi van hanh hing nam

13.1.1.2.2.1 Vén dau tu:

Voén dau tu cho cong viéc xay dung - 1ip dit gdm: giad thanh xay dyng va chi phi mua sdm, van chuyén, béo
dudng, 1ap dit va chay thit cac trang thiét bi co dién va két cau thép. Viec tinh todn dau tu cé thé tinh triyc
tiép tir khoi luong theo ban vé thiét ké hosic ciing c¢6 thé tinh theo khéi lugng ciia cong trinh tuong tu véi
cong trinh dang thiét ké hodc theo ban thiét ké mau. Tong dau tu xay dung cong trinh cau tram bom:

K=K{+K2+K3+K4
Figure 13.1
Trong d6 : K 1 1a gia thanh cong viéc xay dung ;

K 5, K3, K 4lan lugt la: chi phi mua sdm; chi phi bdo dudng; chi phi 1ap
dit va gia cong trang thiét bi co dien va két cau thép.
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13.1.1.2.2.2 Chi phi van hanh nadm

Chi phi van hanh nam hay chi phi san xuit, bao gom: khau hao, chi phi sita chita thudng xuyén, luong nhan
vién, bao hiém lao dong , tién ddu mé bai tron, tién dien ding cho bom nudc va cho tu ding.Tién khiu
haova chi phi sua chita thuong xuyén xac

dinh tuong ng theo dinh mic khau hao, 1iy theo phan tram vén dau tu. Gia thanh dien dé bom nude
x4c dinh theo Iuu lugng nude that duge bom va cot nude theo tinh todn thiiy ning ( xem phan E clia chuong
nay ). Gia thanh dién ty dimg clia tram bom c6 thé 1ay 0,02 gia thanh dien lugng diing bom nuée. S6 lugng
nhan vién van hanh, tiy theo cong suat clia tram, xac dinh theo tai liéu quy dinh ctia nha nude. Chi phi
bao ho lao dong va dau mé lay theo phan tram ctia chi phi cho nhan vién van hanh, dién ty dung va sita
chita thuong xuyén.

13.1.1.3 XAC PINH DUONG KiNH KINH TE DPUONG ONG.

Can tinh todn dudng kinh kinh té ctia éng ap hyc ( éng day ) trudc khi chon s6 6ng , vat licu lam dng va
so dd ndéi may bom véi duong éng day. Dudsng kinh kinh té éng duge xac dinh theo chi phi quy din nhé
nhat ( cong thitc 13 - 1 ). Trong trudng hgp nay, von dau tu bao gom: gid thanh dudng éng va 1ip dit ong;
con chi phi van hanh nam gom: khau hao, sita chita va tién dien bi tén hao dé khic phuc tén that cot nuse
trong éng. Nhu vay, viéc chon lya dudng kinh dng kinh té dudce tién hanh véi viec nghién citu dua ra mot sd
phuong &n ( khong it hon ba ) dudng éng c6 dudng kinh khac nhau v tinh toan chi tidu chi phi quy déi cho
ting phuong an dé, chon dudng kinh c6 chi phi quy dan nhé nhéit lam dudng kinh kinh té. Thong thudng
duong kinh ctia cac dudng éng dit song song thi bing nhau va khong thay ddi theo chiéu dai éng, béi vay
duong kinh kinh té c¢6 thé xac dinh trén 1 mét chiéu dai éng.
Chi phi quy dan nhd nhit theo céng thitc sau cho 1 m dai 6ng:

Z=C+KEg=a3+(b/100)K+K Ex

Figure 13.2

Trong d6 a - gia tién 1 kWh;

- lugng dién tiéu hao trén 1 m dai dudng dng, kWh;

b - s6 % khau hao dé phuc hdi, sita chita 16n va sita chita thudng xuyén;
K - gia thanh 1 m 6ng va lap dit 6ng, d;

Ey - he s6 hieu ich kinh té tiéu chudn.

Dang chung ctia biéu thitc nhu sau:

T 981Qny, 8814 T 4

teg b b o0

3= dt

Figure 13.3

Trong dé: T - thoi gian lam viéc cia may bom, gig;

Hyy- t6n that cot nude trén 1 m dai duong 6ng, hy, =A.Q2 m;

A - stc can thay lyc don vi;

ntb = nmb, ndc, nm 13 hiéu suit tram bom, gom : hiéu sudt may bom,
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hiéu suat dong co, hieu sudt tinh dén tén hao trén tuyén dan dén dong co.
Dat

T
.. &E.dt - qgt :
t=-0

Figure 13.4

khi d6 cong thic c6 dang:

3=(981 A/ng) o2, T

Figure 13.5

Déi v6i bidu d6 luu lugng yéu cau cé dang bac thi luu lugng trung binh khéi trong
6ng dudc tinh theo coéng thitc sau:

Figure 13.6

Trong dé: i - thit ty thoi doan trén biéu do luwu lugng;

k - 6 thoi doan trén biéu do luu lugng;

Qi - luu luwgng trong 6ng ting vé6i thai doan thit i, m®/h.

Sau day 14 mot sé cong thitc tinh déi véi cac biéu do luu lugng ( Hinh 13 - 1) va cac so dd ndi ong (
Hinh 13 - 2 ) 1ap cho tram ¢6 cdc may bom cling dudng dic tinh
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Figure 13.7: Céc bidu d6 luu lugng clia tram.

Figure 13.8: Cic so dd ndi éng ddy cia tram bom.

- Biéu d6 a va so do a:
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ap =0T+ 212 +13)/(37)
Gpt =4 SJ(H +8tp +t3 )T
-Bifudé 8 visoddb:

Qp_t=u %‘(11+212+313+214+t5}-"(4T]‘

- Biéu dé & va so db

qp_t=[j 3@‘(”+2t2+913+2t4+t5]'-'f|:2T]'

-Biéu d6 & va so dd & -

_Q3ftq+Btp + 27ty + 8ty +t5
Ipt=7 T

_Biéudébvisodde:

Q3+ Bt +2Tt3 + B4ty + 2Ttg + Btg +t7
Ipt=7 T

Figure 13.9

Viéc tinh toan dudng kinh kinh té& éng tién hanh theo cac budc sau:

+ Dinh ra mot s6 phuong an duong kinh éng day c6 thé;

+ Tinh toan luu lugng q .+ trong 6ng, va theo d6 déi v6i méi phuong an tién hanh xac dinh dién nang
tén that trong 6ng theo cong thiic

+ Tinh chi phi quy dan déi véi titng phuong an theo cong thiic

Chon ra dudng kinh éng kinh té 13 dudng kinh c6 chi phi quy din nhoé nhét.

13.1.1.4 CHON VI TRI PAT NHA MAY BOM.

Déc trung dan nude : kenh dan ( khi lay nudc tit kenh chinh va tit ho ) hodc khong c6 kénh dan ( khi lay
nudce tit song ) ¢6 dnh hudng dén viec chon vi trf dat nha may ciia tram bom.

Khi lay nudc tit song, nha may c6 thé duge bo tri & long song, trén bs hodc cit vao bs ( khi diéu kien
dia chét thuan 1gi va lugng biin cat trén song it ). Khi ¢t nha may vao bo sé gidm duge chiéu dai clia dudng
ong 4p Iue, nhung lai 1am tang kich thuée ciia kénh dan.

Khi tram c6 kénh din thi vi tri dit nha may duge chon phu thudc vao didu kién dia chéit noi dit nha
may, phu thudc két ciu kénh , vao vat lieu xay tudng , vho didu kién 1ip dat va lam viéc clia duong éng ap
lite. Trén tuyén cip nudc can dua ra vai phuong an bo tri nha may dé tinh toan so sanh.

Vi trf s6 bo clia tram c6 thé nhan theo do sau khéi dao clia kénh din, d6 sdu nha méy phu thudc vao
téng luu Iugng can bom. Vi du khi Iwu lugng ciia tram 1a 10 m® /s thi chiéu sau khéi dao nha may c6 thé
14y chitmg 10 m.

D6i v6i mbi phuong an, tinh ra dau tu xay dyng kénh dan va duong 6ng ap luc, gia thanh dién nang dé
bom nudc tuong ting véi bidu dd yeu cau diing nude va tinh chi phi quy dan. Cudi cting phuong an nao cé
chi phi quy dan nhé nhat sé 14 phuong 4n dudce chon va vi tri dat nha may ciia phuong dn dé 1a c6 lgi.
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13.1.1.5 TINH TOAN THUY NANG CUA CONG TRINH.

Tinh toan thily nang ctia tram bom nhim x4c dinh ra lugng nuée ( tinh m? hodc T-m)

bom dugc trong mot nam va nang lugng can ding dé bom lugng nude dé ciing nhu xac dinh diéu kien
lam viéc kinh té nhat ctia tram bom.

Téng luong nude can bom trong mot nam va ning luong ding dé bom nudce ¢é thé xac dinh 1a téng lugng
nudc va nang lugng ciia cic thsi doan lam viéc & cac ché do khac

nhau ctia may bom. Tai liéu dé tinh toan thily nang la:

- Biéu do luu lugng yéu cau clia tram va bidu do cot nude dia hinh theo cac thoi doan bom, ciing vé
chung trén mot biéu do ( Hinh 13 - 3,a ).

- Cac duong dic tinh ciia may bom va ctia dudng 6ng, dua vio cac dudng dic tinh nay dé xac dinh diém
cong tac clia ciia may bom ting thdi doan bom
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Figure 13.10: Céc bidu dd s6 lieu dé tinh toan thily nang.

a - Biéu do luu lugng va cot nude dia hinh ciia cac thoi doan bom ;

b - Cac dudng dic tinh ctia may bom: H - Q; N - Q; [U+F068] - Q va cac dudng

phu thudc : Hr - Q; Hr - 1,5Q ; Hr - 2Q.

Biéu do Hinh (13 - 3,b) 1a mot vi du xay dyng véi so do dudng dng ndi nhu Hinh (13 - 2,e ): trudng hgp
mot dudng éng ap lue ndi véi 2,5 may bom ; kha ning van hanh ciia mot dng 1a chay 1 may, chay 1,5 may
va chay 2 may, do vay trén Hinh (13 - 3,b) ta xay dung ba dudng phu thuoc Hr - Q; Hr - 1,5Q ; Hr - 2Q (
xem cach vé cac dudng & chuong VI ) cho ba trudng hgp lam viéc tuong ting.
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Viéc tinh toan thiy ning thudng lam & dang lap bang. Theo chidu cao c6t nudc dia hinh tng véi mdi

thai doan lam viéc clia tram bom ta xac dinh duge diém cong tac clia may bom, nghia la xac dinh duge luu

hI(_jI'lg bom thlfC té Q[U+FO46] y C@t nudc H[U+F046] va hléu Suét cua tram 1) [U+F046] - Tinh ra Céng suét thlfC té

stt dung clia tram Nyiross1 = 9,81Q usrose1 Hrusrossr / 7usrosst , sau d6 nhan cong suat véi thoi gian tuwong
uing T ysrossy tim ra dién lugng sit dung ciia thdi doan yiross), lugng nuéc W (m3 ) va HW (T -m ) ...
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13.1.1.6 CAC CHI TIEU KINH TE - KY THUAT

Tinh kinh té ctia tram bom tuéi va tiéu duge dic trung bdi cac chi tieu tuyét dbi va chi tieu don vi. Chi tieu
tuyet doi 1a dau tu K va chi phi van hanh nam C ( xem muc B ), con céc chi tieu don vi la:
- Dau tu don vi Ky va chi phi van hanh nim cho 1 kW céng suat 1ap may Cy :
Ky = K/SN va Cy = C/EN
Trong dé XN la tdng cong suat lip may ctia cac dong co dién trong tram bom, kW.
- Dau tu don vi Kg v& chi phi van hanh Cg cho maot héc ta dién tich tuéi hodc tieu:
Trong dé F 1a dién tich tu6i hodc tiéu that ma tram bom dam nhén, héc ta.
- Gia thanh bom 1 m® nuéec C’ va 1 T- m nude C” :
C = C/EW va C” = C/(ZHW)
Trong d6: YW va YHW xac dinh theo két qua tinh toan thiy nang & trén.
- He s6 st dung cong suat lap may:

o= Nrz/ENpy

Figure 13.11

Trong d6 Np 14 cong suit trung binh clia tram bom trong nim,

EW; Nz =I3'ET,

Figure 13.12

v6i X [U+F027] va X T ysroas) duge xéc dinh qua tinh toan thiy ndng & tren.

- Hé s6 dien tich xay dung : n’ = Fyi/ Frp

Trong d6 Fyr 1& dién tich hitu ich ma cong trinh chiém chd, hécta;

Frg la téng dien tich ctia tram bom, héc ta.

- Hé s6 sit dung lanh thé: n” = Fxp/Frp

Trong dé Fxp la dién tich xay dyng bao gdm dién tich Fy; va dién tich kho bii, dudng 6 t6, dién tich
18p rap, héc ta.

Céac cong trinh ctia tram bom dudc coi la kinh té néu cac chi tiéu tuyéet ddi va chi tiéu don vi cia chting
nhd hon ho#c bang cac chi tiéu dinh mic tuong ing.
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13.2 Nhitng vAn dé to chidc van hanh may bom®

13.2.1 NHUNG VAN DE VE TO CHUC VAN HANH TRAM BOM

Tram bom chi ¢6 thé lam viéc c6 hiéu qua cao vi an toan khi:

- Chat lugng thiét ké va xay lap cao. Sy khiém khuyét trong xay dyng va thiét ké cang 16n thi dan dén
két qua xAu va ting gia thanh van hanh va can phai thay déi lai cong trinh va trang thiét bi, mot s6 truong
hgp tham chi con lam hdéng cong trinh.

- Thda man day di nhat cac yéu cau ciia hé thdng cong trinh vé s6 va chat luong nude ciing nhu kha
nang lam viéc ¢ moi ché do ma khong tiéu thu dién qua mic md vin dam bdo niang suat cao. Yéu cau nay
con rat khic khe déi véi tram bom cap nudce cho hé théng éng kin va hé thdng tram bom nhiéu bac thang.

- Co chu t6 chitc quan 1y va sdn xuat ciia tram bom tudi can phai hop 1.

13.2.1.1 Co cau té chitc phuc vu khai thac

Céac nhan vién van hanh v sdn xui t - sita chita, nhan vién hanh chinh - diéu hanh 1 nhitng ngudi c6 tac
dung dam béo khai thac tram bom an toan va hiéu qua

Nhan vién hanh chinh - diéu hanh dudc liét vio bién ché clia cong tic quan 1y hée

théng tudi. Ho c6 chitc nang vach ra ké hoach va ap dung ké hoach chién lugt vao khai théc, lap biéu do
sita chita thudng xuyén vi sita chita 16n, 1ap ké hoach trang bi lai ky thuat cho tram bom, cung cip vat tu,
lira chon va dao tao ki thuat can bg, kiém tra chit lugng van hanh.

Nhan vien van hanh ho#c truc ban can ddm bao van hanh tram an toan theo biéu dd ké hoach cap nuéc
v theo lénh clia phong didu d6 heé théng tuéi va thudng xuyén cé mit ¢ tram bom. Ngoai ra, nhan vién van
hanh can kiém tra kha nang hoat dong clia thiét bi va cong trinh, trong trudng hop can thiét tu minh c6
thé xtt 1y loai bé nhitng héng hoc ciia thiét bi hodic ¢ sy trg gitp ctia doi sita chita chuyén nghiép. Truong
hop néu tiép tuc hoat dong thiét bi c6 thé bi su ¢ thi can ngit cic t6 méy hodic ngit toan bd tram va thong
bao cho nhan vién hanh chinh - diéu hanh va nhitng bo phan c6 lién quan.

Nhan vién san xuét - sita chifa clia cac tram bom gan nhau thuong déng & trung tam sita chita chung
cua cac tram. Trung tam nay c¢6 xudng cd khi, kho, phong thi nghiém, ¢6 phuong tién van tai va c6 mot vai
doi chuyén nghiép. Nang lyc clia trung tam sita chita phu thudc vao s6 lugng v quy moé clia tram bom, phy
thudc vao dic tinh ki thuat va thanh phan cfa thiét bi.

13.2.1.2 Coéng tac sita chira.

Cong tac stta chita tram bom c¢6 nhiing loai sita chita sau:

13.2.1.2.1 Sia ch@a du phong dinh k¥

Cong viéc sita chita nay bao gdm nhimg noi dung sau : kiém tra va siét cac bu long lien két ; kiém tra tinh
trang lam viéc cla truc 6 nhitng chd dé quan st ma khong phai thdo dé may bom; do do rung & nhitng chd
ma tai lieu van hanh sita chita da huéng dan; do luu lugng nude ri qua céc vong chéng ro ctia 6 truc dinh
huéng ( loai boi tron bing nude ) v do nhigt do dau ( dbi v6i may bom cé 6 dinh huéng boi tron bing dau
); thay thé vong bit va loai bo nhitng vong 16t bao vé bi mon; véi may bom huéng truc truc ditng con tién
hanh kiém tra trang théi clia co cdu quay canh bom. Néu thsi gian tién hanh cong tac sita chita nay tring
hop véi khi tram nghi lam viéc thi nén lam théo kho may bom, xac dinh khe hé trong & dinh huéng , trong
cac vong chéng ro va theo doi cac co ciu cong tac clia may bom;

13.2.1.2.2 Sta chita thudng xuyén:

Sita chita thudng xuyén thudng tién hanh khi may ding va da dudc thio hét nuée. Noi dung sita chita nay
1 thay thé bac ctia & dinh huéng, cac phan tit bi héng ctia vong chéng ro clia 6 huéng va clia truc, xac dinh

2This content is available online at <http://voer.edu.vn/content/m14060/1.1/>.
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st mon truc & khu vire 6 huéng va vong chdng 10, cac khe hé giita BXCT va budng ( bom huéng truc truc
ditng ) va khe hé clia vong chéng ro ( bom li tam truc ding ); kiém tra do théng ciia truc t6 may. Sita chita
nay thuc hien khong can phai thao toan bo t6 may ;

13.2.1.2.3 Stita chira 16n:

Sita chita 16n dé dy kién khoi phuc thiét bi gan trang thai ban dau. Sita chita nay tién hanh khi t6 may dugc
thao roi hoan toan. Khéi lugng cong viéc nay bang khéi lugng cong viéc sita chita thudng xuyén cong véi
stta chita canh va bau BXCT bing cach han

dap thép khong 11 bing que han dién, han cic chd rd bang cach trat epoxit, thay thé cac vong bio vé va
vong chéng 1o trong BXCT. Sita chita 16n khac véi sita chita khac béi dic trung thay thé nhitng chi tiét may
chinh nhu BXCT, truc, 6 dinh huéng; loai bé nhing hu héng cia cd cAu huéng va than may bom.

Tinh dinh k¥ ciia sita chita thudng xuyén va sita chita 16n clia tat ca cac dang thiét bi va cong trinh ciing
nhu viéc trang bi lai tram bom can phai tuan theo tuong ting véi két cAu clia nhd may ché tao va ctia nhing
s6 licu do dat kiém tra ( viec gidm luu lugng va higu suat vugt qua gia tri cho phép khong duge lam ting do
rung dong may ..v.v.. ) va van hanh thyc té trong cac diéu kién tuong ty. Thudng sita chita thudng xuyén
va stta chita bdo dudng tién hanh ci nim, con sita chita 16n dudgc tién hanh vao giita cac giai doan tuéi, viec
trang bi lai ky thuat hoiic thay ddi két cau chi tién hanh khi viéc sita chita 16n khong thé cai thien hon duge
cac chi tiéu kinh té - ki thuat ctia d6i tugng va khong bdo ddm van hanh an toan tiép theo. Tinh chu k¥
ciia sita chita 16n c6 thé thay déi trong giéi han rat 16n va phu thuoc vao hai yéu t6 co ban: s6 lugng cac hat
mai mon chia trong nude duge bom va chat luong trang thiét bi.

13.2.1.3 Coéng tac van hanh tram bom

Trong qué trinh khai thac tram bom c6 thé c6 bon giai doan co ban sau:

Sau khi két thiic cong viéc lip rap thiét bi can tién hanh cong tac md may hiéu chinh. Tién hanh kiém
tra do chinh x4c ctia thiét bi va hé théng thiét bi phy, kiém tra tinh an toan chiu kéo ctia bu long ndi ghép
mit bich va tAm moéng, kiém tra khe hé giita BXCT va cac phan tinh ctia than may, can bang cac goc quay
canh BXCT ctia bom truc, chat lugng 1ip 6 truc, do dong truc gitta may bom va dong co, kiém tra dau trong
6 truc va trong hé théng diéu chinh.

Sau khi két thic cong tac chuan bi, can mé may thit nghiem. Dé lam diéu nay can dua vao hoat dong
cac hé théng phu trg: hé théng chan khong, hé théng cip nude ki thuat khi cin thiét boi tron vong bit va
lam mét 6 truc, hé théng diéu chinh, sau dé 1a cac t6 may. Thoi gian md may thi nghiém lan dau thudng
x3y ra vai giay. Sau khi ditng mdy, can kiém tra can than va loai bé cac khuyét tat duge phat hién. Sau dé
ta m& may lai ( chay ra ). Trong giai doan chay ra tién hanh xéc dinh myc dau va nhigt do dau trong hop
dau 6 dinh hudng, kiém tra sy lam viéc ciia vong bit, kiém tra sy dét néng cac cuon day dong co dién, mic
do rung ciia t6 may, doi khi con kiém tra két cAu phan cong trinh xay dyng. Thoi gian kiém tra chay thit c6
thé mat 2 dén 3 gio.

Sau khi ngét, kiém tra lip lai v loai bé nhitng khuyét tat ciia t6 may thi tién hanh déng may vao chay
phu tai cong tac, trong thoi gian nay con tién hanh kiém tra nhiét do 6 truc va cuon day clia dong co dien
mot lan nita, kiém tra luu lugng nuée lam mat, xac dinh cic thong s6 may ( nhu lwu lugng nuée khi bom
vdi cac cot nude khac nhau, cong suit, hiéu suit, mitc rung dong, hién tugng khi thire ). Thoi gian chay v6i
phu tai cong tac tién hanh 8 dén 10 gid. Sau khi ditng va kiém tra lap lai thi ban nghiém thu v don vi khai
théc sé kiém tra lan cudi. Trong qua trinh tién hanh tht nghiem kiém tra t& hop thiét bi can theo chi tieu
ctia nha may ché tao va thong sb thiét ké. Thoi gian thit nghiém thudng qua 20 gis déi véi may bom nho va
trung binh, 12 gio d6i v6i may bom 16n.

Nhitng cong viéc chinh vé van hanh tram bom do nhan vién van hanh thyc hién tuan theo quy dinh ctia
nhd may ché tao va theo ding quy tic an toan ky thuat. Yéu cau vé ma nhan vién van hanh phai theo phu
thudc nhiéu vao chitc ning va mic do ty dong ctia tram. D&i v6i tram bom tu dong thudng nhan vién van
hanh khong phai thudng xuyén cé miat ¢ tram, chi can dinh k¥ kiém tra cong trinh va thiét bi. Trén cac
tram bom tudi bom nudc tit kénh sang kénh khac nhan vien van hanh can c¢6 miat thudng xuyéen dé déng
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ngat may theo chi huy ciia bo phan didu do va theo déi sy lam viéc clia thiét bi v cong trinh, loai bé kip
thoi nhitng hong hoéc.

Kiém tra trang thai cong trinh gom: trang thai cic tam lat, xac dinh thAm qua cong trinh dat, cac khdp
bién dang, khép lin va do dich chuyén cong trinh, kiém tra do rung dong ciia két ciu xay dung, do ha thap
muc nuée trén ludi chin rac, sy bién dang bd & ving cong trinh 1ay nudc.

Trong qué trinh tram lam viéc binh thuong nhd c¢6 dung cu do tién hanh theo déi phu tai ciia t6 may,
nhiét do 6 truc va cac cudn day ciia dong co dieén, hiéu chinh hé théng thiét bi phu va miic rung cia may.
Kiém tra trang thai ciia truc, 6 truc , vong tiép xtc, vong gop, cac khung vi cac cac ap t6 mat, cac thiét bi
cao ap, khép b, van pha chan khong, hé théng diéu chinh va cac van.

Cong tac sita chita chinh trén tram bom tién hanh vao giai doan két thic tudéi. Thoi gian nay tién hanh
sita chita thay thé cdc hu hong cong trinh va thiét bi can stta, Xac dinh gia thanh va thoi gian sita chita. Sau
khi stta chita 16n trang thiét bi cin tién hanh coéng tdc mé may hiéu chinh nhu da dé cap & trén.

Sau khi két thiic tuéi va sita chita, tién hanh cong tac bdo dudng. Can thio nudc trong céc voé bom, trong
dudng 6ng va nhimg bé chita. Tién hanh pht 16p dau dé bao vé thiét bi co khi theo quy dinh ctia nha méay
ché tao, chéng am céc thiét bi dien ..v..v..
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Chuong 14

Tai liéu tham khao - May bom va
tram bom'

14.1 TAI LIEU THAM KHAO

1. Hacocbi u HacocHbie cmaHuuu - B. [U+F046]. [U+F059]adaeBckuu - 1989 .

( Gigo trinh: M&y bom va tram bom. V.F.Trabaevski - 1989 )

2. Giado trinh May bom va Tram bom . B moén Tram bom, DPHTL Ha Noi.

3. HacocHbie CmaHuuu I'u [U+FOB6] poTeXHu [U+F059] ecKux CucmeM - B. 3. Kape [U+F04C]uH - 1980.

( Tram bom ciia hé thong Thiy 1gi - V.E. Karelin - 1980 )

4. Bom, Quat, May nén - Nguyén van May - DHBK Ha Noi - 1997.

5. May bom va Tram bom trong Nong nghiép - Nguyén vin Bay - 1999.

6. SO tay thiét ké Tram bom vita va nhé - Nguyén Sung - 1987. Ha Noi.

7. T'u[U+FO0B6] paB [U+F04C] uKa u I'u [U+FOB6] paB [U+F04C] u [U+F059] ecKue MauHbi - B. B. IOKuH -
1974 .

( Thuy lyc va May Thuy lyc - V. V. Ziukin - 1974 ).

8. Tu[U+FOB6] po [U+F027] [U+F04C]eKTpu [U+F059]ecKue CmaHuuu - [U+F046].[U+F046]. I'yduH -
Mockow - 1972

( Tram Thuy dién - F. F. Gubin - Matscova - 1974 )

I This content is available online at <http://voer.edu.vn/content/m14061/1.1/>.
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Trang: 84-87
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Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Tham gia dong gép



Tham gia dong gop 307

Module: "May bom tia"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13595/1.1/

Trang: 118-119

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/

Module: "May bom dang bing khi nén vA May bom va (Bom TaRan)"
Tac gid: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13597/1.1/

Trang: 119-123

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/

Module: "Khai niém chung vé hé théng céng trinh tram bom"
Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13600/1.1/

Trang: 125-133

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "Tram bom tudi"

Tac gid: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13605/1.1/

Trang: 133-137

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "Tram bom tiéu v& tram bom tuéi tieu két hgp"
Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13616,/1.1/

Trang: 138-141

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "Tram bom cip nuée nong thon"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13623/1.1/

Trang: 141-146

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/

Module: "Thanh phan thiét bi chinh v& yéu cau déi véi may bom - Tinh toan cac thong sd va chon may
bom chinh"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13638,/1.2/

Trang: 147-158

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/
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Module: "Dong co dién kéo may bom va chon dong co dién"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13662/1.1/

Trang: 158-166

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/

Module: "May bién a4p vA chon méy bién ap cho tram bom"
Tac gid: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13677/1.1/

Trang: 166-167

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/

Module: "Trang thiét bi co khi"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13698/1.1/

Trang: 169-180

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "He théng cip nudc ki thuat"

Tac gid: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13709/1.1/

Trang: 181-183

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "He théng tiéu nuéc tham va thao nude trong nha may"
Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13715/1.1/

Trang: 183-185

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "He théng cung cap dau"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13717/1.1/

Trang: 185-186

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/

Module: "Hé théng khi nén"

Tac gid: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13723/1.1/

Trang: 187

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/
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Module: "Hé théng chan khong"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13721/1.1/

Trang: 188-189

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/

Module: "Hé théng cttu hda"

Tac gid: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13725/1.1/

Trang: 189-190

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/

Module: "Hé théng thong gi¢"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13729/1.1/

Trang: 190-193

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "Céc thiét bi do luong"

Tac gid: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13758/1.1/

Trang: 193-200

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "Céc loai nha may bom"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13821/1.1/

Trang: 201-220

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "Nha may bom kiéu budng"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13829/1.1/

Trang: 220-229

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/

Module: "Nha may bom kiéu méng tach dat 1o thien."
Tac gid: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13871/1.1/

Trang: 230-241

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/
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Module: "Céac loai nha may bom di dong"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13864,/1.1/

Trang: 241-247

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/

Module: "Céng trinh 1ay nudc"

Tac gid: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13903/1.1/

Trang: 249-257

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/

Module: "Cong trinh dan nuéc t6i nha méy bom"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m13909/1.1/

Trang: 258-260

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "Bé tap trung nuéc nha may bom"

Tac gid: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m14056,/1.1/

Trang: 260-263

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "Ong day"

Tac giad: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m14057/1.1/

Trang: 263-270

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "Cong trinh thao nuéc"

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content /m14058/1.1/

Trang: 271-290

Ban quyén: Nguyén Quang Doan

Gidy phép: http://creativecommons.org/licenses/by/3.0/

Module: "Nai dung tinh toan kinh té - k§ thuat, nhitng chi tiéu kinh t&.."

Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m14059/1.1/

Trang: 291-298

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/
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Module: "Nhitng van dé t6 chiic van hanh may bom"
Tac gia: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m14060,/1.1/

Trang: 299-301

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/

Module: "Tai ligu tham khdo - Méay bom va tram bom"
Tac gid: Nguyén Quang Doan

URL: http://voer.edu.vn/content/m14061/1.1/

Trang: 303

Ban quyén: Nguyén Quang Doan

Giay phép: http://creativecommons.org/licenses/by/3.0/
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May bom va tram bom

Gido trinh mén hoc " May bom va Tram bom " duge bién soan nhim phuc vy cho nhu cau hoc tap cia
sinh vién nganh Xay dyng Thiy lgi - Thiy dién ctia Truong Dai hoc Ky thuat Da Néng. Noi dung ctia gido
trinh duge bién soan dia trén co sé "Dé cuong moén hoc May bom va Tram bom " da dude nha truong phé
duyét, noi dung 75 tiét bai giang ly thuyét (5 hoc trinh ), bao gom 13 chuong trong hai phan: May bom
va Tram bom. Khi bién soan gido trinh nay, truée tién ching téi ¢6 ging theo sat noi dung clia dé cuong
da duge duyet dé sinh vien dé dbi chiéu gitta bai giang va gido trinh khi hoc va ¢6 dua them mot s6 van dé
may bom va tram bom c6 lién quan, b sung nhiéu hinh vé véi mong mudn lam cho sinh vién dé& hinh dung
hon vé may bom va tram bom. V6i mong mudn c¢6 mot tai lieu chinh thic viét rieng cho sinh vién nganh
Thty lgi - Thty dién cta trusng DPHKTDN hoc va tham khéo, ching t6i dd manh dang bién soan gido trinh
nay. Chic ring con nhic¢u han ché nhung diu sao van la viéc nén lam. Mong dugc dong nghiép va anh chi
em sinh vién gép y dé gido trinh ngay mot t6t hon lén. Téc gia xin chan thanh cdm on cac ban dong nghiep
trong nhém Thiy dién - Tram bom va Khoa Xay dyng Thity Loi - Thity Dien da déng gép v kién trong qua
trinh bién soan va phé duyét Gido trinh nay. Xin cdm on mot sé anh em gido vién trong trudng da gitp dé
thém tai lieu vé May bom va Dong co dién cho chting t6i khi viét gido trinh.

Hoc lieu Mo Vietnam - Vietnam Open Educational Resources
Hoc ligu mdé Viet Nam 1a hé trg viec quan 1y, tao, luu trit tai lieu gido duc hiéu qua.



