CHUONG 7
HE THONG LAM MAT

Trong qua trinh 1am viéc cla dong co, khi nhién liéu chay trong xilanh cua
dong co c¢6 mot nhiét lugng 16n tod ra, mot phan chuyén thanh cong, phan con lai
toa ra ngoai khong khi, hodc cac chi tiét tiép xic véi khi chdy tiép nhan (xilanh,
piston, nép xilanh, xupap thai, voi phun 6ng thdi....) mit khac nhiét lugng sinh ra do
ma sét gitia cac bé mit lam viéc cta cac chi tiét trong dong co.

Nhu vy néu khong lam mat hay lam mat khong dui cdc chi tiét d6 sé ndng
1én qué nhiét do cho phép gay ra céc tac hai nhu: ting sudt nhiét 16n, sic bén giam
din dén pha hdng céc chi tiét, ting ton thit ma sat vi nhiét do 1n do dé do nhdt bi
pha huy din dén mét tic dung boi tron. 0 nhiét do cao (200+300°C) dau nhdt sé béc
chdy, nhom piston ¢ thé bi bd ket trong xilanh vi gian nd, hé sé nap n, sé giam, &
dong co xdng d& chdy chay kich né.

Vi vdy, can lam mat dong co bing khong khi hay bing nudc (bing chét 1ong).

Hé thong lam mat bing khong khi ¢6 cdu tao don gian hon hé thong lam mat
bing nudc (khong can két nudc, bom nudc va éng din nudc..,) gidm dudc trong
lugng cta dong co va dé st dung, nhung nhuge diém 13 khé diéu chinh nhiét d¢ khi
tai trong ctia dong co khong thay doi, hiéu qua lam mat thap.

Hé thong lam mat bing nudc dudc chia ra nhiéu kiéu khac nhau nhu lam mat
bing nudc kicu bdc hoi, kicu déi luu tu nhién, kiéu cudng buic, kicu hé.

Hau hét cac dong co dot trong lam mét bing chat 16ng (nhu nudc, dau hay
nhién liéu) nhung chli yéu 1am mat bing nudc, mot sé dong cd cé cong sut nhd,
dong co 2 ky lam mat kiéu khong khi. Dong co 6 t6 mdy kéo hién nay st dung hé
théng lam mat bing nudc tuan hoan cudng biic mot vong kin vi ching ¢ nhiéu uu
diém nhu ap sut nudc cao, nhiét do béc hdi cao, vi vay luong nudc bdc hoi cham,

hao nudc gidm tii (6+8) 14n so vdi kiéu kin.
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7.1 HE THONG LAM MAT BANG NUGC

Heé théng lam mat bing nudc trong dong co ¢ dic diém 13 hidu qua lam mat
cao nhung trong qud trinh 1am viéc doi hdi phai bé sung nude lam mat, vi nude dudc
dung 1am mai chit trung gian tai nhiét khéi cdc chi tiét.

Tuy thudc vao tinh chét luu dong clia nudc trong hé théng 1am mat, ta ¢ cac
phuong an lam mat sau:
7.1.1 H¢ théng lam mat kiéu bdc hoi

Hé théng lam mat bing nudc ki€u bde hoi 1a loai don gidn nhét. Hé théng
nay khong can bom, quat.

Bo phan chia nudc gém hai phan: khoang nudc bao quanh thanh xilanh,
khoang nép xilanh va thung chua nudc bdc hoi & phia trén.

So do nguyén ly cia hé thdng nhu sau:

Hinh 7.1. Hé théng lam mdt bdng
niide kiéu béc hoi

1. Than may; 2. Piston; 3. Thanh
truyén; 4. Hop cacte truc khuyu; 5.
Thung nhién li¢u; 6. Binh bdc hoi 7.
Nip xi lanh.

Khi dong co lam viéc, nudc nhan nhiét clia thanh budng chay sé soi tao thanh
bot nudc, ndi 1én mit thoang cua thung chia dé béc hoi ra ngoai khi troi. Nudc
ngudi trong thung chda c6 ty trong 16n chim xudng dién chd cho nudc nong da ndi
1én, do d4 tao thanh luu dong ddi luu ty nhién. Cin cti vao nhiét lugng clia dong co
dé thiét ké hé thong kiéu béc hoi.

Do lam maét bing cach bdc hoi nudc, miic nudc trong thung chia sé gidm
nhanh, cin phai bd sung nudc thudng xuyén va kip thoi. Vi vay kiéu lam mat nay
khong thich hop cho ciac dong co dung trén phuong tién van tai ma thudng cho céc
dong co dét trong kiéu xilanh ndm ngang trén cac may noéng nghiép ¢ nhd.
7.1.2.Hé thong lam mat bing nudc ddi luu tu nhién

Trong hé thong lam mat kiéu déi luu tu nhién, nudc Ivu dong tudn hoan nho
chénh 1éch ap luc gitia hai c6t nudc nong va lanh.
Trong hé thdng lam mat déi luu tu nhién, nudc luu dong tudn hoan nhd chénh 4p

luc cta hai cdt nudc ndéng va nudc ngudi, ma khong can bom. Cot nuidc nong trong
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dong co va cot nudc ngudi trong thung chiia hodc trong két nudc. Nudc nhan nhiét
clia xilanh trong than may 1(trén hinh 7.2), khéi lugng riéng p gidm nén nudc noi
lén trén. Trong khoang ctda nip xi lanh 3, nudc tiép tuc nhan nhiét clia cac chi tiét
bao quanh budng chdy, nhiét do tiép tuc ting va p tiép tuc gidm, nudc tiép tuc noi
lén theo dudng din ra khoang phia trén cua két 1am mét 6. Quat gid 8 duoc dan
dong bang puli ti truc khuyu dong co hit khong khi qua két. Do dd, nudc trong két
dugc lam mat p gidm nén nudc sé chim xudng khoang dudi cla két va tir day di vao

than mdy, thuc hién mot vong tuan hoan.

Hinh 7.2.Hé théng lam mdt bdng midc doi luu tu nhién.
1. Than may; 2. Xilanh ; 3. Ndp xi lanh ; 4. Dudng nudc ra két ; 5. Ndp d6 rét
nudc ; 6. Két nudc ; 7. Khong khi lam mat; 8. Quat gio ; 9. Pudng nudc lam mat
vao dong co

Do chénh ap luc dudce tinh theo cong thuic :
Ap= p.gha. At [N/m?]

p: khéi lugng riéng ctia nudc[kg/m’]; g: gia tdc trong trudng[m/s]; h: hicu
chiéu cao trung binh ctia hai cot nudc nong va ngudi|m]; o: hé s6 gian nd cia nudc
(0=18.10° m’*/m3°C); At: d6 chénh nhiét do cda hai cot nudc ndng va ngudi.

Tt cong thic trén dé c6 hiéu qua lam mat thi van tdc cia nudc phai di ldn,
nhung van tc clia nudc lai phu thudc vao Ap ma Ap ti 1& bac nhét véi do cao h.

Trén thuc t&, Ap c6 gia tri bé vi chiéu cao h bi han ché béi kich thudc bé tri
chung. Heé thdng lam mét bing nudc kiéu déi luu tu nhién c6 vu diém 1a ché do lam
mat phu hop vdi ché do tai ctia dong co. Khi méi khéi dong do At bé nén Ap bé. Vi
vy, nudc luu dong cham, dong co chdng dat dén gia tri nhiét d6 & ché do 1am viéc.
Sau d6 phu tai ting thi At ting theo va van tdc nudc cling ting 1én. Tuy nhién, hé

théng c¢6 nhuge diém 1a van téc nude luu dong bé vao khoang V = 0,12+0,19 m/s.
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Diéu d6 din dén hiéu qua lam mat kém. Do tdc do nudc bé ma muén dam bdo luu
lugng nudc lam mat thi phai ting tiét dién luu thong cla nudc trong dong co va hé
théng 1am mat ning né cdng kénh. Do vay, hé théng lam mat kifu déi luu tu nhién
khoéng thich hgp cho dong co 6 t6 may kéo, ma dung trén ddng co tinh tai.
7.1.3.H¢ thong lam mat bing nudc tuin hoan cudng biic

Hé théng lam mat tudn hoan cudng bic dé khic phuc nhugc diém trong hé
théng lam mat kiéu déi luu. Trong hé thdng nay, nudc luu dong khong phai do hién
tuong d6i luu tu nhién ma do sdc ddy cla cot nide do bom nudc tao ra. Tuy theo sb
vong tudn hoan va kiéu tudn hoan ta ¢4 céc loai hé théng lam mat nhu: hé théng lam
mat cudng buic mot vong kin, kifu cudng bic mot vong hé, kifu cudng bic hai hai
vong tudn hoan. M&i kiéu lam mat ¢é nguyén ly lam viéc, uu nhuge diém, pham vi
st dung cting khéc nhau. Ta 14n lugt tim hiéu dic diém cia tiing ki€u lam mat trén.
7.1.3.1.Hé théng lam mdt cuéng biic tudn hoan kin mét vong

Hinh 7.3.Hé théng lam mdt cuidng biic tudn
hoan kin mot vong

1. Than mdy; 2. Nép xi lanh; 3. Dudng nudc ra

khéi dong co; 4 dng dan bot nudc; 5. Van hing
nhiét; 6.Nap rot nude; 7. Két 1am mat ; 8. Quat
gié ; 9. Puly ; 10. Ong nudc nbi tit vao bom ;

11. buong nudc vao dong co ; 12. Bom nudc ;
13. Két lam mat dau ; 14. Ong phan phdi nudc

Trén hinh (7.3) gidi thiéu hé théng 1am mat tudn hoan cudng buic cia dong co
o t6 may kéo mot hang xi lanh § day nioc tuan hoan nhs bom li tAm 12, qua dng
phan phdi nudc 14 phan phdi vao cac khoang chiia cta cic xi lanh. Nudc 1am mat
c6 nhiét do thap dudc bom 12 hit tti binh chia phia dudi clia két 7 qua dudng 6ng
10 rdi qua két 13 dé 1am mat diu sau d6 vao dong co. D€ phan phdi nude lam mat
déu cho mdi xilanh, nudc sau khi bom vao than may 1 chdy qua éng phan phéi 14
dic san trong than mdy. Sau khi 1am mét xilanh, nudc 1én 1am mat nip mdy rdi theo
duong 6ng 3 ra khéi dong co vdi nhiét do cao dén van hing nhiét 5. Khi van hing
nhiét md, nudc qua van vao binh chua phia trén cta két nudc. Tiép theo nudc tu
binh phia trén di qua cdc 6ng méng ¢ gin cac canh tin nhiét. Tai day, nudc dudc

lam mat bSi dong khong khi qua két do quat 8 tao ra. Quat dugc dan dong bang puly
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tui truc khuyu cua dong co. Tai binh chiia phia dudi cla két lam mat, nidc cd nhiét
do thap lai dugc bom hut vao dong co thuc hién mot chu trinh lam mat tuan hoan.

Heé théng 1am mat cudng biic mot vong kin, nudc sau khi qua két lam mat lai
tré vé dong co do dé d5 phai bo sung nudc, tan dung dudc trd lai ngudn nude dé lam
mat tiép dong co.

Uu diém nay rét thuan lgi d6i véi cac loai xe dudng dai, nhét 13 6 nhiing vung
hiém ngudn nudc. Ngay nay hé thong lam mat kiéu cudng biic mot vong kin dudc
dung rat pho bién trén dong con 6 t6 may kéo va dong co tinh tai nhu dong co
kamaz-740, dong co zil-130, dong co AMZ-236v.v...

Trong dong co tau thuy, cé thé dung hai ki€u tudn hoan lam mat: hé théng
1am mat ki€u mot vong tudn hoan hé va hé thdng lam mat cudng biic kiéu hai vong.
7.1.3.2.Hé théng lam mdt cuéng biic tudn hoan hai vong

Trong hé thdng nay (hinh. 7.4), nudc dudc lam mat tai két nudc 4 khong phai
bing dong khong khi do quat gid tao ra ma bing nudc cé nhiét do thip hon, nhu
nudc song bién. Vong thi nhat lam mat dong co nhu da xét G hé théng cudng biic
mot vong con goi 1a nude vong kin. Vong thif hai véi nude séng hay nudc bién dugc
bom 6 chuyén dén két lam mat dé 1am mat nudc vong kin, sau d6 lai thai ra song, ra
bién nén goi 1a vong hd. Hé théng lam mat hai vong dugce dung phd bién cho dong

co tau thuy.

Hinh 7.4.Hé théng lam mdt cuidng biic kiéu hai vong tudn hoan.
1. Than mdy; 2. Nép xilanh; 3. Van hing nhiét; 4. Két 1am mat; 5. Pudng nudc ra
vong hd; 6. Bom vong hd; 7. Dudng nuidc vao vong hd; 8. Bom nude vong kin.

Hé thong nay 1am viéc nhu sau: nudc ngot lam mat dong co di theo chu trinh

kin, bom nudc (8) dén dong co dén lam mat than mdy va ndp xi lanh dén két lam
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mat nudc ngot (4). Nudc ngot trong hé thdng kin dudc 1am mat bdi nudc ngoai tau
bom vao do bom (6) qua ludi loc, qua cac binh lam mat dau, qua két 1am mat (4)
lam mét nudc ngot rdi theo dudng éng(5) do ra ngoai tau.

Khi dong c6 méi khéi dong, nhiét do clia nudc trong hé thong tuan hoan kin
con thap, van hing nhiét (3) dong dusng nudc di qua két 1am mat nudc ngot. Vi vay,
nudc lam mat ¢ vong lam mat ngoai, nuidc duge hut tii bom (6) qua két lam mat (4)
theo dudng ong (5) rdi ra ngoai. Van hing nhiét (3) c¢6 thé dit trén mach nudc ngot
dé khi nhiét d6 nudc ngot 1am mat thap, nd sé déng dudng nude di vao két lam mat
(4). Luc nay nudc ngot cé nhiét do thap sau khi lam mat dong cd qua van hing nhiét
(3) 16i theo dudng 6ng di vao bom nudc ngot (8) d& bom tré lai dong co.
7.1.3.2.Hé théng lam mdt mét vong hé :

Heé théng lam mat ki€u mot vong hd ban chét khong khac nhiéu so véi hé théng
lam mat cudng buic vong kin. Trong hé théng nay (hinh: 7.5) nudc lam mat 1a nudc
song, nudc bién, dugc bom 6 hut vao lam mét dong co sau dé theo dudng nudc 4 do

ra song, bién. Uu diém co ban ctia hé théng nay 1a don gian.
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Hinh7.5.Hé thong lam mdt mot vong hd.
1.Than mdy; 2. N&p mdy; 3.Van hing nhiét; 4. Duong nudc; 5.Loc ludi; 6. Bom nuidc.

Tuy nhién 6 mot s6 kiu dong co nude lam mat dat duge 100°C hoidc cao
hon. Khi § nhiét d6 cao nnudc sé bdc hoi. Hoi nudc c6 thé tao thanh ngay trong 40
nudc lam mat (ki€u bdc hoi bén trong) hodc hoi nude bi tao ra trong mot thiét bi
riéng (kiéu bdc hoi bén ngoai). Do dé cin phai ¢é mot hé théng 1am mat cho dong
cd, hé théng nay dudc gidi thiéu sau day.
7.2.HE THONG LAM MAT G NHIET PO CAO

Hé thong lam mat & nhiét do cao dugc trinh bay & day bao gdm hai hé thong

lam mat chinh 1a hé thdng lam mat cudng bic nhiét do cao kifu bdc hoi bén ngoai
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va hé théng 1am mat cudng buic nhiét do cao c6 16i dung nhiét hoi nudc va nhiét cla
khi thi. Do vay, dé tim hiéu dic difm, nguyén ly lam viéc clia hé théng lam mét &
nhiét do cao, ta tim hiéu dic diém cta hai hé théng trén.
7.2.1. Hé théng lam mat cuong bic nhiét dd cao kiéu béc hoi bén ngoai

Trong hé théng nay cé hai ving ap sudt riéng khac nhau (trén hinh 7.6).
Vung thd nhét cé ap sudt p, truyén tui bo tach hoi 3 qua bd ngung 4 dén bom tuin
hoan 6. Quat gi6 5 dung dé quat mat bd ngung tu 4. Vung thu hai c¢é ap suét p, > p,
truyén ti bom tuan hoan qua dong cé dén bom tiét luu 2 cta binh tach hoi 3, do
chénh ap sut Ap = p, - p, dudc diéu chinh bédi bom tiét luu 2. Nudc trong ving c6
ap suat cao p, khong s6i ma chi nong lén(tui nhiét do t,,, dén t.). Ap sudt p, tuong

ling vdi nhiét do soi t,> t,, nén nudc chi s6i 6 b tach hai ¢ ap suét p, <p,.

FELEY

Hinh 7.6 So dé hé thong lam mdt
cuong biic nhiét do cao kiéu béc

hdi bén ngoai.

1. Pong cd; 2. Van tiét luu; 3. BO
tach hoi; 4. BO ngung tu hoi nude 5.
-+ Quat gid; 6. Bom nudc.

7.2.2. Hé théng lam mdt cuong biic nhiét d§ cao c6 l¢i dung nhiét cia hoi nude
va nhiét cia khi thai
Hé thng lam mét ndy c6 hai vong tudn hoan qua trinh hoat dong nhu sau:

Vong 1: bo tach hoi 8 dén bom tuan hoan 14 dén dong co diezel 1 bd ting
nhiét trudc cta nudc tudn hoan 5 dén bom tiét Iuu 7 bo tach hoi 8. Nudc tuin hoan
trong hé théng tuan hoan 1am mat kin nhé bom 11, bom 14y nudc tif bd tach hoi vdi
ap suét p, dua vao dong co véi ap suét p,. T dong co nude luu dong ra véi ap suét
p, va nhiét do t,, r6i vao bo ting nhiét 5,6 day nhiét do nang lén t', >t,,.

Nhung do 4p suét cta nudc p, tuong ting vdi nhiét do soit, >t', > t, nén
nudc khong soi trong dong co diezel va ca trong bd ting nhiét. Nudc chi s6i ¢ bd
tach hoi sau khi qua bom tiét Iuu, tai diy 4p suét gidm tui p, xudng p, véi nhiét do
t,.
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Vong 2: Hoi tli bo tach hoi 8 qua b ting nhiét 4, sau dé vao bo tudebin 10 roi
vao bo ngung tu 11. Nudc lam mat do hoi nude ngung tu trong bd phan ngung ty 11
dugc bom 12 bom vao budng chiia 13 rdi qua bom 15 d& bom va bd ting nhiét 6.
Sau d6 qua van diéu tiét ty dong 9 ma vao bd tach hoi. Nudc lam mat cia vong tuan
hoan ngoai Iuu dong qua binh lam mét dau, di lam mat dinh va qua bo ngung tu 11
déu do bom 16 clia hé théng bom cip vao mach hé dé piston 1am mét nudc trong

mach kin.
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Hinh 7.7. So dé hé thong lam mdt nhiét do cao cd loi dung nhiét ciia hoi midc va
nhiét ciia khi thdi.
1. Dong co; 2. Tudc bin ting ap ; 3. Dudng thai; 4.B¢ ting nhiét cho hai nudc; 5.
B0 tiang nhiét cho nudc ra; 6. B tdng nhiét cho nudc trudc khi vao bd tach hoi; 7,9. Van
tiét luu; 8. Bo tach hoi; 10. Tudc bin hoi; 11. BO ngung ty; 12,14,15,16. Bom nudc; 13.
Thung chia nudc.
Nang cao nhiét do nudc lam mat khong nhiing ap dung 6 dong co diezel tau thiy

va dong co tinh tai ma con ung dung trong ca dong co diezel va xing dung trén 6 t0.

Uu diém ctia hé théng 1am mat & nhiét do cao 1a :

C6 thé nang cao hiéu sudt lam viéc cla dong co 1én 6 +7%, dung hé thdng
lam mét & nhiét do cao thi hiéu sudt c6 thé dat 0,46 + 0,47 trong khi d6 néu dung hé
thong 1am mat thong thudng chi dat 0,40 = 0,42.

Giam dugc lugng tiéu hao nudc va khong khi 1am mat, do dé c6 thé rit gon
kich thudc bd tan nhiét .

Dét chdy dudce nhiéu luu huynh trong nhién liéu ning. Nhung hé thong lam
mat nay ciing ¢ nhiing nhuge diém ma co ban 1a nhiét do cia cdc chi tiét may cao.
Do d6 can dam bao khe hd cong tac clia cdc chi tiét cling nhu can phai dung loai dau
béi tron cho dong co cé tinh chiu nhiét tét hon. Ngoai ra ddi véi dong co xdng con

phai chu y dén hién tuong kich nd. Khi ting ap suit dé nang nhiét do cia nudc lam
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mat trong hé théng, can phai dam bao cac mdi ndi dudng 6ng, cac khe hé ciia bom

phai kin hon, bo tin nhiét phai chic chin hoi.

73.KET CAU CAC BO PHAN CHINH CUA HE THONG LAM MAT BANG
NUOC

Trong hé théng 1am mat bing chat 16ng thi su tudn hoan cua chat 16ng dugc
thyc hién mot cach cudng bic dudi tdc dung cia bom nudc bom vao 4o lam mat,
nudc bi hAm ndéng va qua dudng nudc ¢ ndp may tré vé két nude. Quat gid co tac
dung lam ngudi nudc dudc nhanh chong.
7.3.1. Két cAu két lam mat

Két lam mat c6 tac dung dé chua nudc truyén nhiét tii nudc ra khong khi dé
ha nhiét d6 cla nudc va cung cip nudc ngudi cho dong co khi lam viée. Vi vy yéu
cau két nudc phai hip thu va toa nhiét nhanh. D& dim bao yéu ciu dé thi bd phan
tan nhiét clia két nudc thudng ducc 1am bing dong thau vi vat lieu nay cd hé sé toa
nhiét cao. Kich thudc bén ngoai va hinh déng ctia két lam mat phu thudc vao bd tri
chung, chiéu cao cta dong co, chiéu cao cta mui xe, két cdu clia bd tan nhiét...
nhung t6t nhét 1a bé mit ddn gié cia két lam mét nén c6 dang hinh vudng dé cho ty
1¢ gitia dién tich chin gid cta quat dit sau két 1am mat va dién tich don gid cia két
tién gan dén mot. Trén thuc té ty 1& d6 chi chiém 75 = 80%.

Két lam mat dudc phan lam hai loai : két lam mat "nudc- nudc"va két lam mat

kiéu "nudc - khong khi" .

!

Két lam mat kiéu " mide-mide " duge ding trén dong co ¢ hai vong tudn
hoan nudc 1am mat nhu da ndi trén trong dé nudc ngot di trong éng, ciu tao clia két
nudc nay cling tuong tu két 1am mat diu nhon bang nudc.

Két lam mdt kiéu " midc- khong khi": thuong dung trén cac loai 6 t6 may kéo
bao gdm ba phan, ngin trén chiia nudc ndéng tif dong co ra, ngin dudi chia nudc
ngudi dé vao lam mat dong co, ndi gitia ngin trén va ngin dudi 1a gian éng truyén
nhiét. Gian 6ng truyén nhiét 1a bd phan quan trong nhit ctia két lam mat.

Kich thudc bén ngoai va hinh ddng cta két lam mat phu thudc vao bd tri
chiéu cao clia dong cd, chiéu cao clia mui xe, két cdu clia bo tan nhiét.. Nhung tét

nhat 1a bé mit dén gid cia két 1am mat nén cé dang hinh vudng dé cho ty 1& gitia
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dién tich chin gié sau két 1am mat va dién tich dén gid cla két tién gan dén mot.
Trén thuc té, ty 1& d6 chiém 75 - 80%.

Danh gia chat lugng két 1am mat bing hidu qua lam madt cao tiic hé sd truyén
nhiét cia bd phan tan nhiét 16n, cong suét tidu tén it &€ din dong bom nude, quat
gié. Ca hai chi tiéu dé déu phu thudc vao 3 yéu té sau:

e Kha niing din nhiét cla vat liéu lam két tan nhiét.

e Kh niing truyén nhiét déi Iuu cta két.

e Két cau cua két.

4%

X4
R

KET NUGC HiNH ONG DET KET NUGC HINH TO ONG

Hinh 7.8.Két cdu két midc

Dé giai quyét van dé thi nhit, ngusi ta dung vat lidu ché tao éng va 1a tan
nhiét ¢d hé s6 dan nhiét cao nhu: dong, nhom.

Van dé thd hai dugc thyc hién bing cach ting tdc do luu dong clia moi chat
thai nhiét (nudc) va moi chat thu nhiét (khong khi) dé ting tdc do luu dong cla moi
chét thu nhiét (khong khi) dé ting hé sé truyén nhiét déi luu cla chung.

Tuy nhién, ting tdc d6 luu dong doi hdi phai ting cong suét tiéu hao cho din
dong bom nudc va quat gio.

Vin dé thi ba bao gdm viéc chon hinh dang va kich thudc clia dng va 14 tan

nhiét, va cach bo tri Ong trén két.
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Hinh7.9.Két cdu bo phdn tén nhiét ciia két lam mat kiéu "midc khong khi "

Thong thudng két 1am mat dudc 1am bing cic 6ng det, cim sau trong céc 14
tin nhiét biing dong thau (hinh 7.9a). Ong nudc det lam bing déng 6 chidu day
thanh dng 13 (0,13 - 0,20)mm va kich thudc tiét dién ngang ctia dng 1a (13 -20)*(2 -
4)mm. Con céc 14 tan nhiét ¢4 chiéu day khoang (0,08 - 0,12)mm.

Cac 6ng dudc bd tri theo kiéu song song (hinh 7.9a) hodc theo kiéu so le
(hinh 6.9.d). Loai so le dung phd bién nhét vi hiéu qua truyén nhiét cla nd tét hon
loai song song. Trong mot s6 trusng hdp, dé ting hiéu qua truyén nhiét (ting khong
dang k&), ngudi ta dit 6ng chéch di mot gée nao dé (hinh 7.9¢).

D€ tao xody cho dong khong khi nhim ting hiéu qua truyén nhiét, ngudi ta
con dung dng det han vdi 14 tan nhiét gip khuc (hinh 7.9b), trén 14 d4p ranh thing,
hoic dung dng det han vdi 14 tan nhiét hinh song (hinh 6.9¢) va trén phan séng cia
14 d6 dugc dap 16m (chd co s 1). Hai loai ndy c6 hé sé truyén nhiét kha cao, nén
cling dudc ting dung rong rai trén dong co 6 to. Trén mot sé6 may kéo va tdi ning
ngudi ta con dung éng tron cé gan tan nhiét hinh xodn ¢ (hinh 7.9g). Loai nay co
tiu diém 1a thay thé do héng hdc cia ting dng rat don gian vi cac éng khong phai
han vao ngin trén va ngin nudc dudi nhu cac kiéu éng det ma ghép va lam kin bing

cac dém cao su chiu nhiét.

70



Céc ki€u bo phan tan nhiét néu trén day dung 14 tan nhiét hodc gan tin nhiét
thi dng tan nhiét déu la dng nudc.

Trén mot s6 rat it dong co may kéo ngudi ta con dung bd phan tan nhiét dng
khong khi hinh tron hodc hinh lyc ling, mang tén két nudc hinh "t6 6ng" (hinh
6.9h,i). Loai nay it dung vi hé s6 truyén nhiét kém.

Muén nang cao hi¢u qua truyén nhiét ctia két lam mat thi phai gidm budc cla
14 tan nhiét, budc cla ong ca theo chiéu ngang (chiéu don gid) va ca chiéu sau
(chiéu gid) cling nhu tdng chiéu sau cua két (tuc 1a ting s6 diy 6ng theo chiéu sau).
Nhung ting chiéu sau nhiéu cling khong ¢d hiéu qua 16n vi ring khi hé sé truyén
nhiét clia ddy 6ng da on dinh thi néu ting chiéu sau 1én 50%, kha ning tan nhiét clia
két ting15% , con néu ting chiéu sau lén 100% thi kha ning tan nhiét cling chi ting
thém 20%. Céan chu y ring cdc bién phdp nang cao hiéu qua trén day déu kéo theo
su gia ting stic can khi dong cua két. Thong thudng két nudc dung trén 6 to stic can
khi dong cla khong khi qua két khong vuot qua 300N/m?>.

Danh gia két cdu két 1am mat dung trén 6 td may kéo bing hé sé hiéu qua va
hé s6 thu gon nhu sau:

w/m

iy

100

@

i/
7

20

pd

4 8 12

kk-Pkk
Hinh 7.10. Quan hé ciia hé s6 truyén nhiét K vdi toc do khoi ciia khong khi
(@ -pu) clia cdc logi két lam mat khi toc do ciia nidc la 0,4m/s.
1. Céc 6ng di n nudc bé tri chéch véi hudng gié mot goc 45° .
2. Céc 6ng din nudc bd tri so le
3. Cac 6ng dan nudc bo tri song song
4. Loai két nudc t6 ong

o ) F
Hé s6 hiéu qua n:ﬁ (m*/W)

e
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. F
Hé s6 thu gon ¢ = V—'m (1/m)

k

Gid tri clia 7 va ¢ ndm trong khoang sau:

n = (0,14 + 0,20).10°m>'W : déi véi 6 t6 du lich

5 =(0,20 + 0,41).10°m>'W :déi véi 6 t6 tii

@ =900 + 1100 (1/m) : tri s6 16n nhat d6i véi 6 to du lich, tri s6 nhd déi véi
o to tai; F,,: dién tich tan nhiét cla bd phan tan nhiét (m?); N,: cong suit cé ich ,
danh nghia clia dong cd (W); V,: thé tich tan nhiét clia bo phéan tan nhiét (m?)
7.3.2.Két cdu ciia bem nue

Bom nudc ¢6 tac dung tao ra mot ap luc d€ ting téc do luu thong cia nude lam

mat. Bom ¢6 nhiém vu cung cdp nudc cho hé thdng 1am mat véi luu lugng va ap
sudt nhat dinh. Thudng véi tan s6 tuan hoan khoang(7 + 12 ) 1an /phut. Cac loai bom
dung trong hé thong lam mat dong co bao gdm: bom ly tdm, bom piston, bom banh
ring, bom guéng...dudc l1an lugt gidi thiéu & phan sau.
7.3.2.1.Bom ly tdm

Bom ly tdm dugc dung phd bién trong hé théng lam mét cac loai dong co.

Lam viéc 1a 1oi dung lyc ly tdm cta nudc nim gitia cac canh dé don nudc tu

trong ra ngoai roi di lam mat.

Hinh 7.11.Bom niidc
kiéu ly tam
1,8. Phét; 2. Truc bom; 3.
Canh bom; 4. Nép bom; 5.
Than bom; 6. O bi cau; 7.
Puli

Trén hinh 7.11. gidi thiéu két cdu mot loai bom nudc ly tdm dung trén 6 to
13p & mit dau cia than mdy va din dong quay bom nudc bing dai truyén nhd puli 7.
Nip bom 4 va than bom 5 dudc ché tao bing gang, cach bom 3 thudng dudc ché tao
bing dong hodc chit déo. D€ giam kich thudc bom ty sé truyén gitia truc bom nudc
2 va truc khuyu thudng chon gan bing 1(déi véi dong co cao tdc) va 1,6 (ddi véi
dong co téc do thap). Nudc & chd vao cach cd ap suat: 0,02 -0,04 Mpa va tdc do

72



1,0m/s. Cot ap do bom tao ra khodng 0,05 - 0,15 Mpa va tdc do nudc trén dudng
éng din vao bom khong vugt qua 2,5 -3m/s. Cong suét tiéu hao dé din dong bom
chiém khoang 0,5-1,0% cong suét c¢6 ich cia dong co tic 1a (0,005 -0,01)N,. Truc
bom dugc dit trén hai 6 bi cAu 6, d€ bao kin ddu md béi tron 6 bi dung cac phdt 8 va
bao kin bing phdt 1.

Bom ly tdm c6 dic tinh cAp nudc dong déu, kich thudc va khdi lugng nhd, khong
on va hiéu suét cao. Tuy nhién nhudc diém cia bom li tim 1a khong tao ra dudc
vung 4p thap di khi hut nude (khong qué (2,94 = 4,9).10* N/m?), do dé khong c6
ning luc tu hit, nén trude khi khéi dong phai nap day nudc vao dng hut va bom,
ddng thoi phai x4 khong khi hét ra khéi bom. Bom nudc ly tim AMZ236 c6 nguyén
ly hoat dong tuong tu trén

S

Hinh 7.12. Bom nudc ly tdm dung trén dong co AMZ236
7.3.2.2.Bom piston
Bom nudc kifu piston thudng chi duge dung trong hé théng lam mat cla
dong co tau thiy toc do thap.
O dong co téc do cao vi dé tranh luc quén tinh rit 16n cla cac khéi luong
chuyén dong clia bom va dé tranh hién tugng va dap thiy luc cho chu trinh cip nudc

khong lién tuc cia bom nén ngudi ta it dung loai nay.
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Hinh 7.12. Két cdu bom midc kiéu piston

1,3. Xilanh din hudng; 2. Piston; 4. V4 bom; 5. Thanh truyén; 6. Truc khuyu cia bom
piston; 7,8. Van nudc; 9. Lo xo van nudc; 10. Nép van.
Trén hinh 6.12. La bom nudc piston co qua trinh hoat dong nhu sau:

Piston bom 2 bing dong chuyén dong trong xilanh din hudng 1,3 cia vé
bom 4. Piston ndi v6i thanh truyén 5 va chuyén dong nhd truc khuyu 6. Khi piston 2
di xuéng, nudc sé di qua van 7 vao khang chiia bén trén piston 2. Khi piston di 1én,
nudc trong khoang bj day qua van 8 di vao hé théng lam mat.
7.3.2.3.Bom bdanh ring

Trén tau thdy ciling thuong dung loai bom banh ring dé bom nudc cho hé
théng lam mat dong co. N6 ¢ uu diém gon nhe , song khi lam viéc vdi nudc hé
(néu dung cho nudc séng hodc nudc bién) thi do nude ban nén banh ring chéng mon
. Vi vay, ngudi ta b tri trong trudng hdp nay mot cip banh ring truyén lyc 6 vé
ngoai ctia bom, khi dé céc ring trong vé bom sé khong chiu luc truyén, va dé giam
mai mon banh ring bom, ngudi ta con ché tao mot trong hai banh ring bom béng
vat liéu tec-to-lit hodc lam bang cao su luu hda .

O hinh 6.13.Két cAu bom banh ring dung trén hé thdng lam mat cla dong co
tau thuy 413/18 . Bom quay nhd banh ring 8 dn khdp vdi hé thdng banh ring truyén
dong ti truc khuyu. Truc truyén dong bom 1 mot ddu din dong dit trén & bi clu 9,

con 6 dau kia lap banh ring bom tya trén hai bac 2 va 3 , cac bac nay dudc boi tron
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nhd cac dém bing tec- to-lit 4 va vong cao su 5. Con bao kin diu béi tron 6 bi bing
vanh chén dau 7 va ren hdi diu 6. Banh ring bi dong 11 dudc lam béng tec-to-lit.
7.3.2.4.Bom cdanh hut
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Hinh 7.13.Két cdu bom midc kiéu banh rdng
1. Truc truyén dong bom; 2,3. Bac; 4. Pém; 5. Vong cao su ; 6. Ren hoi dau; 7. Vanh
chin dau; 8. Banh ring;9. O bi ciu; 10. Phét bao kin; 11. Banh rang bi dong.

Bom canh hut thudng dude dung cho mach ngoai (mach hd) clia hé thong
lam mat dong co tau thdy. NG hut nudc tti bén ngoai vo tau (nudc song hodc nuidc
bién) dé lam mat nudc ngot § mach trong clia hé théng lam mét. Két ciu va nguyén
ly lam viéc clia bom cénh hut dugc thé hién & hinh 7.14

Két cAu ctia bom gdém: nia trudc 3 va nia sau 2. Céc niia vé bom lip vdi hai
nép 6 truc 1 va 4 bang cac bu 1ong. Banh canh 5 ¢6 dinh trén tryc 8, truc 8 nay dudc
din dong bing banh riang con 9. Nia vé sau ¢d clia vao 10 va nlia v4 ra trudc ¢ cla
ra 11. Bén trong mdi ndia vé ¢é mot ranh vong cung (ranh 6 va 7 ). Chiéu siu cla
cac ranh do thay doi, & gitia ranh ¢d chiéu sau 16n nhit va chiéu sau gidm dan dén
khong vé hai phia dau mut cta ranh (hinh 7.14b).

Nguyén ly lam viéc clia bom canh hit nhu sau :

Ban dau, dung tich cong tdc gitia hai canh dugc méi ddy nudc (vi tri I). Khi
canh quay thi nudc ndm gitia hai canh ciing dich chuyén theo (vi tri II). Do chiéu
sau cla ranh 6 va 7 ting dan nén dung tich gitia hai canh ting Ién. Do ting dung tich
nén trong bom hinh thanh do chan khong. Nhé co dé chan khong nude duge hut vao
qua ctia 10: canh quay tiép tuc dudc nlia vong thi chiéu sdu ranh sé bit dau giam

dan nudc bi nén theo ctia 11 di vao hé thong 1am mat
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Nhugc diém co ban cia loai bom canh hit 1a hidu suét bom rét thdp. So véi
bom 1i tm thi thua kém 3+4 1an va khi bom phai mdi nudc. Vi vay, ngudi ta chi
dung loai bom nay dé bom nudc ngoai tau vao. Chiéu cao cot nudc cia bom khong

dudi 1,5m véi Iuu lugng 80001/ph.

Hinh 7.14. So dé két cdu va
nguyén Iy lam viéc ciia bom
canh hut .

1,4. O truc bom; 2,3. Hai ntia
thdn bom; 5. Banh cong tac
cla bom; 6,7. Ranh chia
nudc; 8. Truc bom; 9. Banh
ring din dong bom 10. Cta
nudc vao bom ; 11. Clda nudc

ra.

7.3.2.5.Bom gudng

Ciling nhu loai bom canh hut, bom gudng dung dé cip nudc trong hé théng lam
mat tuan hoan hé. Nhung loai bom gudng cé dp sudt cot nudc kha cao. Hinh
6.15.gi6i thiéu so do két cdu bom gudng dung trong dong co diezel. Bom gdm c6
‘banh cong tac 2 (banh gudng) quay trong vé 3 va ndp 1. Trén banh cong tac ngudi
ta phay cdc ranh hudng kinh 6. V6 va ndp c6 1am ranh xody 5 thong véi ctia hut 8 va
cua thoat 4. khi banh cong tac quay, nudc vao cdc ranh va dudi tac dung cua luc li
tam, cac phan ti nudc chuyén dong ti trong ra ngoai va quay theo cac canh 7 rdi
theo ranh xo#n 6c 5 trén vé bom di qua ctia thoat 4 vao hé thong 1am mat cia dong
c¢d. Loai bom gudng cia dong cd diezel 20 ma luc duge dung dé cung cip nudc cho
hé théng 1am mat hd (nudc sau khi qua dong co dudc thai ra ngoai ). Cot ap cia loai
bom gudng cao hon cot 4p cla bom ly tim khodng 3+7 1an nhung hiéu suét thap
n, = 0,25 + 0,45, trong khi do bom li tim 7, = 0,65 + 0,9. Tuy vay so vdi bom

canh hut thi hiéu suét cia bom gudng van cao hon khoang 2 1an.
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Hinh 7.15.80 do két cdu bom guong .
1. Ndp bom; 2. Banh cong tdc; 3. V6 bom; 4. Ctia thodt; 5. Ranh
xo#n dc; 6. Ranh gudng; 7. Canh gudng ; 8. Ctja huit .
7.3.3.Két ciu quat gié
Trong hé théng 1am mét bing nudc, dung két lam mat bing khong khi, quat
gié dung dé ting téc do cua khong khi qua két nhim ning cao hiéu qua lam mat.
Quat gid thudng 1a quat chiéu truc .
Quat gi6 cta dong co c¢d thé chay bing khong khi hodc dién. Nhiing dong co dit
doc & than xe cd truc sau la tryc chi dong thudng st dung 1a quat co khi (hinh6.16)
dugc 1dp cung truc véi bom nudc.

Hinh 7.16. Quat co khi
1.Canh quat gio, 2. Puli bom
nudc

C6 hai chi tiéu dé danh gia chét lugng cia quat: do 1a ning suat (luu lugng
gid) clia quat va cong sudt tidu tén cho din dong quat. Péi véi mot két nude cu thé,
ning suét thé hién bing tdc do gid qua két lam mat.

Hai chi tiéu trén phu thudc vao nhiéu yéu t khac nhau: sé vong quay cila quat,
kich thudc cach, goc nghiéng cla cach va vi tri tiong quan gilia quat va két nudc.

Ting gdc nghiéng cia canh va ting s6 vong quay cia quat déu lam cho cong
sudt din dong quat ting 1én. Thong thudng gdc nghiéng tdt nhat déi vdi quat phing
1a 46 -45° va vdi quat canh 16i 1a 38°. Tang gdc nghiéng va ting chiéu rong cach
quat ¢6 1am cho luu lugng ting nhung cong suit din dong quat ting manh liét, vi
vay déi véi dong co 6 td mdy kéo dudng kinh quat khong vuct qua 0,65m va chiéu
rong khong viigt qua 70mm.
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Khoang céch tii quat dén két phu thudcvao viée t6 chic dong khi lam mat
tiép cac bod phan dudi ndp xe. Khi ¢ ldp cac ban hudng dong khi thi khoang cach dé
cho phép dén 80 - 100mm. Néu khong thi khong nén vugt qua 10 -15mm. S6 canh
tdng lam ning suit ting theo nhung khong nén vugt qua 8 canh.

Cach quat dudc dap bing thép tdm co chiéu day 1,2 + 1,6mm rdi bt chinvao
mayd, trudc khi 1dp phai can bing. Loai cach quat ché tao bing vat liéu polyme thi
khong cin cin bing. D& gidm tiéng dn loai quat 4 canh dugc ché tao theo hinh chil
X véi gdc gilia hai canh 1a 70 + 1100. Quat dudc ddn dong bing dai truyén hinh
thang, tdc do cla dai truyén khong vugt qua 30 + 35 m/s. Trén mdt sé dong co quat
dugc din dong bing xich, con din dong banh ring thi it gip. Ty s6 truyén dong quat
ndm trong khodng 1,0 + 1.3. Ngoai ra con ¢4 bd phan 4o 1am mat.Ao lam mat dugc
hinh thanh bdi khoang tréng ndm gitia thanh ngoai nip mdy vdi thanh budng dét.
Dic biét 6 nhiing chd bd tri dudng x4 thi cin dudc ting cudng 1am mat.
7.3.4.Van hing nhiét

Van hing nhiét hoat dong tuy theo nhiét d6 dung dé€ diéu chinh nhiét do
nudc lam mat bing cach didu khién nudc lam mét di tii dong co dén két lam mat.
Van hing nhiét dugc 13p trén duong nudc gitta ndp xi lanh vdi binh lam mét. Van
hing nhiét déng hay md tiy theo nhiét do nudc lam mat . Khi dong co con lanh van
hing nhiét déng. Khi dong co nong 1én van hing nhiét mé, diéu dé cho phép hay
khong cho phép nudc lam mat di qua két.

Bing c4ch déng dudng nudc dan tdi két khi dong co lanh, dong co s& 4m 1én
nhanh chdng khi nhiét do clia dong co van dudc gilf lai trong dong co thay vi ra két
1am mét, nhd d6 rit ngan thdi gian ham néng dong co, tiéu hao it nhién liéu va giam
dugc lugng khi x4. Sau khi hAm ndng, van hing nhiét gilf cho dong co lam viéc &
nhiét do cao hon so vdi trudng hop khong cé van hang nhiét. Nhiét do 1am viéc cang
cao sé cai thién hiéu qua clia dong co va gidm duge khi xa.Van hing nhiét dung trén
hé thong 1am mat bing nudc chia 1am hai loai : loai dung chat 16ng lam chét gian nd
va loai dung chat rin 1am chét gian né.

Van hdng nhiét dung chdt 16ng lam chdt gian né (van hdng nhiét kiéu hop xép):

Van hing nhiét c6 tac dung gitip cho dong co nhanh chdng dat tdi nhiét do
quy dinh trong trudng hop dong co méi khéi dong.
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Hinh 7.17. Van hdng nhiét
Van hing nhiét kiéu hop xép:
a. O tu thé dong; b. O tu thé mé;
o6 ) B adu\ Van hing nhiét dung chét rin:
. \ \ c. O tu thé déng; d. O tu thé mé.

l.éng dan nap; 2.éng chuyén; 3.6ng; 4. Van hing nhiét; 5. Thanh; 6. Than van
hing nhiét; 7. Bau chua; 8. Xérézin; 9. Mang; 10. éng dan hudng; 11. Lo xo tré vé; 12. Cii
chén.

Van hdng nhiét kiéu hp xép (hinh: 7.17b) gdm ¢d bau chiia mot chét 16ng dé
bay hoi. Phan dudi ctia bau bat chit vao than 6 van hing nhiét, van 4 han vao thanh
5 ctia phan trén bau chua. Khi nhiét d6 1am mét thap hon 78°C, van hing nhiét dong
lai (hinh 6.17a) va toan bo chit 1ong di qua éng chuyén 2 (éng hai ngd) dé tré vé
bom nudc, ap suét trong bau chiia ting 1én, 1am cho bau chiia 7 gian dai ra va nang
van 4 1én. Nudc néng di qua 6ng 3 vao binh trén cia bd tan nhiét. Van 4 mé rong
hoan toan ¢ nhiét do 91°C.

Van héng nhiét dung chdt rén lam chdt gian:

3 hinh 6.18¢ ¢6 bau 7 chiia day xérézin (1y ti dau md) 8 va day kin bing
mang cao su 9. O nhiét d6 70°C, xérézin néng chiy va gidn né ddy mang 9, cif chin
12 va thanh 5 chuyén dong 1én phia trén. Lic nay van 4 mé ra va nudc bit ddu chay
tuan hoan qua b tan nhiét (hinh 7.17c).

Khi nhiét do gidm xudng, xérézin dong dic lai va gidm bdt thé tich.

Dudi tac dung clia 10 xo tr§ vé 11, van 4 ddng lai va mang 9 ha xuéng (hinh
6.17¢)

Van héng nhiét kiéu 16 xo xodn: so dd két cAu cla loai van hing nhiét dung
16 xo bimétaN gdm hai thanh dai kim loai cé hé sé gian nd dai khac nhau. Dai thép
hop kim inva c6 hé s6 né dai 1,5.10°, dai dong c6 hé sé nd 20.10°. Van héng nhiét
dung 16 xo bimétan 1am viéc rét t6t nhung dit tién.

7.3.5.Nip két nuée
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Hé thong lam mat dudc déng kin va diéu dp bing mot nip két nudc lam mat
(hinh 6.18). Pay kin cho phép gidm su hao hut nudc lam mat do bdc hoi va cho
phép st dung binh gidm ap. Su ting 4p da lam ting nhiét do soi cla nudc lam mat
do d6 1am ting hidu qua 1am mat. O 4p suat khi quyén thong thudng, nudc s6i
100°C néu ap sudt ting 1én, diém soi cling ting.

Hinh 7.18. Két cdu ndp két midc

a. M6 van xa.

b. M6 van nap khong khi.

1. Nép; 2. Vong dan héi; 3. Lo xo
van; 4. Than cda van hoi nudc; 5. Dia

cao su cua van xa; 6. Dém cao su cla
van xa; 7. Ml cua can khong khi; 8.
Lo xo van khong khi; 9. Vong dém
van khong khi; 10. Than cda van
khong khi; 11. Vong dém; 12. L&
thoat hoi nudc

Khi 4p suét cia hé thdng lam mat ting 1én, diém so6i clia nudc cling ting cao hon
100°C. Sy chénh léch nhiét do gilia nudc lam mat va bén ngoai ting, nudc cang
nong thi kha ning truyén nhiét thi kha ning truyén nhiét ra két nudc cang nhanh.
Ty 4p sudt ctia hé théng 1am mat cling lam ting hiéu qua bom nudc. G dong co
ndp két nudc c6 hai van, cé mot van khong khi va mot van hoi. Van hoi dung dé
khong ché ap suit du 6 hé théng 1am mat trong gidi han 0,28+1KG/cm?, nhu vay sé
nang cao nhiét do so6i cua nudc 1én khoang 119°C va giam bdt sy hao hut cla nudc
do bdc hoi. Khi ap suét tiép tuc ting cao, van hoi mé va hoi qua dng thoat xa ra
ngoai. Van khong khi ndi thong hé théng lam mat véi khong khi bén ngoai sau khi
dong co ngudi dé dé phong két nude bi v3 do hién tugng gidm ap sinh ra.

7.4HE THONG LAM MAT BANG KHONG KHi

Nhiing nim gin day diing vé quan di€ém mai mon xi lanh, ngudi ta nhan thiy
hé théng lam mat bing mat bing khong khi wu viét hon hdn dong co lam mat bing
nudc. Hé théng 1am mat bing khong khi ¢d ciu tao don gidn hon so vdi hé thdng
lam mat bing nudc, dong thdi né tranh dude nguy co nudc trong hé théng bi dong

bing. Vi vy, nhiéu hang di san xuét cac dong co lam mat bing khong khi c6 cong
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suat 16n dung trén 6 to va ca trén tau thiy (¢S tii 200 ma Iyc dén 1500 ma luc) nhu
hang Chevrole (My), Komatsu, Hon Da (Nhat), Tatra (Tiép)...
7.4.1. Cac phuong dn lam mat biing khéng khi

Hé théng 1am mat bing khong khi chia 1am hai loai: 1am mat bing khong khi
ki€u tu nhién va kifu lam mét theo kifu cudng bic (dung quat gid). Tuy vao dic
diém cia ting loai dong cé ma trang bj hé thdng lam mat hop ly.
7.4.1.1. H¢ thong lam mat bing khéng khi kiéu tw nhién.

Heé théng lam mat kiéu tu nhién c6 uu diém 1a rit don giin. NS chi gdm céc
phién tan nhiét bé tri trén ndp xi lanh va than may. Cac phién 6 mit trén nip xi lanh
bao gid cling b tri doc theo hudng di chuyén clia xe, cdc phién lam mat & than
thudng bé tri thdng gde vdi dudng tam xilanh. Tuyét dai da sé dong co mo t0 va xe
may bd tri hé théng lam mat theo kifu nay. Tuy vay, mot vai loai xe may dit dong
cd ndm ngang lai bé tri phién tan nhiét trén thdn mdy doc theo dudng tam xilanh dé
gi6 lta qua khe gitia cdc phién tan nhiét.

Hé thong lam mat ki€u tu nhién lgi dung nhiét cia xe chay trén dudng dé iy
lam mat c4c phién tan nhiét. Vi vay, khi xe ché ning, leo déc, chay cham...thudng
dong co bi qua néng do 1am mét kém. D€ khic phuc nhuge diém cta hé théng lam
mat ty nhién ngudi ta dua ra phuong an lam mat bing khong khi kiéu cudng buc.
7.4.1.2.Hé théng lam mdt khéng khi kiéu cuong buic.

Kiéu h¢ théng lam mat khong khi cudng bic c¢é uu diém 16n 1a ddm bao
cuong do lam mat ciia dong co, khong phu thudce vao tde do di chuyén cta xe du xe
ding mot chd, vin dam bao lam mat tét. Nhude diém cta hé théng lam mat kiéu
cudng buc 1a cd két cAu than may va nip xilanh phiic tap, rat khé ché tao vi do cach
bd tri cac phién tin nhiét va hinh dang cdc phién tin nhiét.

Hiéu qua 1am mat phu thudc vao rat nhiéu vé hinh dang s6 lugng va cach bd
tri cac phién tan nhiét trén than may va nip xilanh.

Sa dd, nguyén ly lam viéc ctia hé thdng lam mat bing khong khi ki€u cudng
btic nhu sau:

Hé théng 1am mat bing gié (hinh6.20) bao gdm ba bd phan chil yéu, céc
phién tan nhiét trén thAn may va ndp xi lanh, quat gié va ban din gid. Nhung bd
phan quan trong 1a quat gid, gié cung lugng gié can thiét, c6 tdc do cao dé lam mat

dong co. Quat gié 2 dudc din dong tii truc khuyu cung cép véi luu lugng 16n 1am
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mat dong co. D€ rit ngin qua trinh qua do tu trang thai ngudi khi khéi dong dén
trang thai nhiét 6n dinh, quat gi6 trang bi li hgp dién tti hodc thiy luc.

Quat gié dung trong dong co mo t6 xe may da so 13 quat li tam thudng lap
lién véi truc cia roto may phat dién, véi banh da hodc roto clia mdy phat dién khéi

dong, canh thudng lam thing hodc cong theo chiéu quay cta truc khuyu.

Hinh 7.20.Hé théng lam madt
bdng khong khi

1. Xilanh; 2. Quat; 3. Nép xilanh; 4.
Cai chup; 5. Canh tan nhiét

7.4.2.Dic diém két cdu, phan loai cda cdac bd phan trong hé thong lam mat
bing khéng khi
7.4.2.1.Bdn huong dong gio

Ban hudng gié cé nhiém vu dam bdo phan bd lugng gié hop ly va hudng
dong gié d6 (khong khi) di sat cac bé mit tin nhiét. Danh gia chit lugng ban hudng
gi6é bang hai chi tiéu sau day: Mic do dong déu cda nhiét do cla cac vi tri khac
nhau trén than va ndp xi lanh. Stc can khi dong clia dong khi Iuu dong theo ban
hudng gi6 (tic 1a ton thit cong sudt cho quat gid).

Ban hudéng gid(hinh 6.21) dugc dap bang ton day 0,81 mm c6 dinh chit trén
than mdy bang bu 16ng hoic vit. Do dic thu cia dong co lam mat bing khong khi
dong co c¢b nhiéu kiéu khac nhau. Do vay cdc phuong an bé tri ban hudng gié dé
phan chia dong khong khi 1am mat ndp xi lanh va than mdy cia dong co co cac loai

nhu sau:

Hinh 7.21. Hé théng lam madt bdng gio ciia dong co 4 xylanh ding truc hidng
fruc.
1.Quat gid; 2.Canh tan nhiét ;3.TAm hudng gid; 4. VS; 5. Dudng thoat khong khi.
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Nhd ¢é ban dan gié nén dong khong khi dudc phan chia déu cho céc xilanh,
khién cho nhiét do céc xilanh tuong déi dong déu. Hon ntia do khi ¢6 ban dan gid,
dong khong khi di sat mit dinh cta cac phién tan nhiét vi vy c6 thé nang cao hiéu
sudt truyén nhiét. Ngoai ra nhd ¢6 ban din gid, ta ¢ thé bé tri vu tién cho dong
khong khi dén 1am mat c4c ving 16n nhat nhu xupap thai , budng chay.

Theo so d6 hinh (7.22.a), thi phan khong khi di sat trén mot phan 16n cta chu
vi thanh xilanh. G phia gié vao cac phién tan nhiét dugc lam mat tot hon, vi vy gay
ra hién tuong 1am mat khong déu. Do chénh léch nhiét do trén thanh xilanh theo chu
vi dén 51°C. So d6 ndy cd dic diém la nhiét d6 khong khi lam mét cao va stic can

khi dong 16n.

Hinh7.22.80 dé phdn bé dong khong
khi lam mat ndp xi lanh va thdn mdy
cua déng co lam mat bang gio.

a va b. Cua gio vao rong hon ciara c.
Ctia gidé vao hep, ban hudng gié gay gdc
tao xody cho ludng gid; d.Bé tri ctia gid
ra trong dong co nhiéu xi lanh; e. Lam
mat ndp xilanh.

Dang ban hudng dong gié dude dung phd bién nhit trén hinh (7.22.b). Loai
ndy thudng dung cho cic dong cd cé cac phién tan nhiét khong 16n 1dm. Do chénh
léch nhiét do trong phién tan nhiét khong vuct qua 23 °C, stc can khi dong hoc nhé
hon 15 +20% so véi kiéu hinh (7.22.a).

B tri ban hudng dong gio theo so dd (7.22.c) thi dong khong khi lam mat di vao
ctia gi6 hep rdi phan déu cac phién tan nhiét. Khi va dap vao thanh xi lanh, dong khi
tao thanh cac xody tao diéu kién cho céc phién tin nhiét, tin nhiét mot cach dé dang
hon. DU vay néu trang thai nhiét clia cdc xi lanh nhu nhau thi lugng khong khi can
thiét so vdi so dd trén hinh (7.22.a) sé giam dudc 40% va dong thdi stic can gidm
khoang 25%. Do chénh léch nhiét do trong thanh xilanh khong vugt qua 25 °C. Céc
ban dan gi6 ¢6 két cAu phiic tap dé t6 chic ludng gié lam mat phan bd déu dén céc
xilanh gidi thiéu trén hinh (7.22.d).
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Trong dong co ¢d nhiéu xilanh bd tri ngudn gié lam mat sao cho nhiét do cta xi
lanh it chénh léch nhau 1a mot viée rat khd. Vi vay két cdu cla ban hudng gid, vi tri
ctia ctia gid vao va ctia ra hét stic quan trong, né anh hudng truc tiép dén ting nhiét
do ctla c4c xi lanh.
7.4.2.2.Quat gio.

T

222777,

a, Bling bénh ring

b, Blng xich

¢, Béng dai

d, Bang dudi truc khuu

QUAT GIO LY TAM

Hinh 7.17. So dé cdc phiong dn ddn déng va két cdu quat gio.
Céanh quat; 2. Buldng; 3. Banh dai din dong ¢ cdu phu; 4. Vong bit; 5.0 bi; 6. Banh ring;
7. Truc; 8.Banh cong tac; 9. Ndp dau truc; 10. Truc cla quat gié; 11.Banh dai truyén; 12.
Tang trdng ¢ canh.
Quat gié dung trén dong co lam mat bing khong khi ¢ thé 1a quat 1i tAm

hoic ¢6 thé 1a quat hudng truc, nhung thong dung nhit 1a quat hudng truc.

Quat gi6 cung cip luu lugng gid cn thiét va ¢ tdc do cao dé lam mat dong
co. 0 dong co quat gi6 thudng dung dé lam mat 1a quat li tAm, cé cdu tao bao ngoai
canh quat 1a v, truc quat dudc quay trén hai 8 bi. V4 va canh quat gié thudng dudc
ché tao bing nhom, dudc 1dp & bén phai dong co, phia trén clia v quat ginvdi nip
xilanh, con phia dudi gin vdi cécte. Khong khi lam mat dudc thdi do quat gid dit
phia trudc dong co thdi vao phién tin nhiét hodc dugc hit qua phién tin nhiét béi
quat dit & phia banh da.

Khi luu Ivu lugng khi tiéu hao nhu nhau thi stic can khi dong cua dong khi
khi dung quat hut cao hon 12+23% va cong suét ton thit cho lam mat trong trudng
hop nay cling ting 1én 15+32% . DO chénh léch nhiét do ting khoang 4+6°C. Cac
kiéu b tri quat gié clia dong co mot hang xi lanh gidi thiéu trén hinh 6.18 va kiéu

b tri ctia dong cd chii V trén hinh 6.19.
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Hinh 7.18.Cdc phiiong dn bé tri ban hidng gio va dén dong quat gio trén dong co

mot hang xilanh.

Hinh 7.19. B6 tri quat gid va bdn dén gio trong dong co
lam mdt bdng gio, xi lanh b6 tri theo hinh chit V.
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Quat gio clia dong co mot hang xilanh cling nhu dong co bé tri theo hinh chif
V dugc dan dong bing nhiéu cach: bing banh ring, xich, dai truyén hoic din dong
truc tiép bing dudi truc khuyu & hinh 6.17. Dan dong quat gié theo hai cach dau tét
hon so véi cach thi ba vi khong bi trugt nhu khi ding dai truyén dung banh ring va
xich c6 bi mon, rio. Hon nifa do ty sb truyén gitia truc khuyu va truc quat khong
déi , nén tdc do cua quat gio thay doi dung theo sy thay d6i clia sé vong quay truc
khuyu. Din dong quat gié bang banh ring thudng dudc dung trong dong c6 cd sb xi
lanh it hon 4 va dudng kinh xi lanh nhé hon 120mm. Din ddng quat gid bang xich,
néu dung loai xich dic biét (xich ring) thi ¢d thé gidm dugc tiéng 6n so véi din
dong bing xich ring. Nhung do sau moét thoi gian lam viéc, xich bi mon rdo, ta ding
banh cing xich, tuy nhién, phan 16n cic dong co lam mat bang gié thudng dan dong
quat gié bing dai truyén. Phuong 4n nay din dong rat don gian, ém va cling tuong
d6i bén. Nhung khi dung dai truyén dé dn dong quat gid, dai truyén thuong chong
bi rdo gy nén hién tugng truct dai anh hudng dén sd vong quay cua quat. Vi vay
khi dung dai truyén dé din dong quat gid, bao gid cling phai dung banh cing dai dé
dam bao do cing nhét dinh cia dai truyén. Ddi vdi nhiing dong co 1am mat bing
khong khi ¢6 s xilanh it hon hai thi quat gié thudng dudc din dong truc tiép bing
dubi tryc khuyu.
7.4.2.2.Gdn tin nhiét cia xi lanh va ndp xi lanh.

Khi thiét ké hinh dang va kich thudc cac gan tan nhiét thudng giai quyét hai
vin dé mau thuln véi nhau: tan nhiét t6t nhung ton that khi dong bé. Van dé thu
nhét doi héi phai cé bé mit gan, chiéu day gan va s lyong gan 16n. Nhung véan dé
thi hai thi ngugc lai. B& mit gan tan nhiét, trén 1y thuyét truyén nhiét ¢ thé ¢d céc
dang nhu trén hinh 6.20.
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Hinh 7.20.Cdc dang bé mdt gdn tan nhiét ciia déng co lam mdt bdng gio.
a.Dang bé mit parabol 16m; b.Dang tam giac; c.Dang hinh thang; d. Dang hinh
chu nhat

V& mit truyén nhiét ma ndi hiéu qua truyén nhiét cia gan parabol la tot nhat, vi
né ¢ gradien nhiét theo chiéu cao h 1a khong déi. Hiéu qua d6 s& gidm dan theo thi
tu cac bé mit: tam gidc, hinh thang va hinh chii nhat.

Trén thuc té ché tao thi ngudi ta thay thé bé mit ché tao parabol dé bang bé mit
tao ra béi cac cung tron, con dang hinh thang 1a bién tudng clia dang tam gidc.
Cac dang gan thyc té& khi thiét ké va khi ché tao dudc gidi thiéu trén
hinh.7.20.
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