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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gio trinh nén cac ngudn thong tin cé thé duge phép
dung nguyén ban hoic trich ding cho cac muc dich vé ddo tao va tham khao.

Moi muc dich khac mang tinh 1€ch lac hodc sur dung v6i muc dich kinh doanh
thiéu lanh manh sé& bi nghiém cAm.



LOI GIOI THIEU

Gi4o trinh hé thong diéu hoa khong khi trung tdm dugc bién soan nham cung
cap cac kién thirc vé cac hé thong lanh diéu hoa khong khi trung tim. Gido trinh bién
soan theo hudng gidi thiéu ciu tao, cac quy trinh lip dit cac hé théng chir khong di
vao tinh toan, thiét ké.

Caché théng lanh trung tam nhu Chiller, VRV...trén thé gid1 da dugc sir dung
rat rng rdi trong cac cao d¢, cong ty, nha may,...tham chi 1a trong gia dinh. Tuy nhién
& Viét Nam con khd méi mé cac khai niém vé hé théng diéu hoa khong khi trung tim
con kha mo hd véi nhiéu nguoi. biéu nay lam cho viéc ung dung cac hé théng lanh
trung tam con han ché, nhiéu chu dau tu van con tu tudng s dung cac hé théng lanh
gia dung cho cac cong trinh 16n ma khong thiy cac nhuge diém ciia cac hé thong lanh
gia dung & cac khong gian 16n nhu: Can nhiéu khong gian lap dit, xac suat xay ra su
¢ nhidu hon, viéc bao tri bao dudng ciing gip nhiéu khé khin hon vi sé luong may
qua nhiéu. Trudc day hé thong lanh trung tim thuong lap dit cho cac cao ¢ thuong 1a
Chiller chi phtt hgp cho cac phu tai c6 cong suat 16n on dinh, gia ca rit cao. Gan day
(bt dau tir nam 2005) cac hé thong lanh VRV véi gia thanh pht hop hon bat dau xuat
hién nhiéu trén thi trudng, nhu cau cong nhan c6 kién thirc k¥ niang vé cac hé thong
trén tré nén cép bach. Gi4o trinh bién soan nham muc dich dao tao hoc sinh trung cép
cho muc dich trén. Mic du rat ¢6 gang, nhung tic gia khong thé di dén moi van dé
theo yéu ciu cta chwong trinh, do han ché vé thoi gian ciing nhu 13 kién thirc. Rat
mong su gop ¥ chan thanh cua cac ban dé cac 1an tai ban sau c6 chit lugng hon, noi
dung day du hon.

Cudi cung, xin chan thanh cam on cac déng nghiép va cic ban bé da gitp d&
dong gop ¥ kién trong qua trinh bién soan.

Thanh phé H6 Chi Minh, ngay ... thang ... nim 2022.



NOI DUNG TONG QUAT VA PHAN BO THOI GIAN:

Thoi gian (gio)
Thuc
'IS'?I' Tén cac bai trong mé dun Té:ng L)'/A r:;r::égzl Kiém
sO | thuyét thio luan, tra
bai tap
1 |Bai 1: Lap dat hé thong diéu hoa | 14 2 12 2
trung tim nudéc
1. Tim hiéu téng quan vé hé théng diéu 2
hoa khong khi trung tdm
2. Khao sat thiét bi hé théng dicu hoa 2
trung tdm
3. Lap dit may lam lanh nudc (Water 2
Chiller)
4. Lap dat FCU va AHU 2
5. Van hanh hé thong diéu hoa khong 3
khi trung tdm
6. Chan doan va khic phuc su co 3
Kiém tra 2
2 | Bai 2: Lap dit cum may lanh gidi | 8 2 6
nhiét bing nuéc
1. Lip dat may diéu hoa lip mai giai 1 3
nhiét bang khong khi
2. Lép dat cum may lanh dang ta giai 1 3
nhiét bang nudc
3 | Bai 3: Lap dat hé thong VRV 12 2 8 2
1. Tim hiéu t6ng quan hé théng diéu hoa 1 4
khong khi VRV (3-1)
2. Khao sat thiét bi hé thong diéu hoa 1 4
khong khi VRV (2)
Kiém tra 2
4 | Bai 4: Lap dit hé thong dwong ong | 8 2 6
din nuéc
1. Gi6i thiéu hé théng dudong ong 2
2. Lap dat hé théng dudng dng thép 2
3. Lip dat hé théng dudong dng nudc 2
ngung
4. Lap dit cach nhiét duong ong 2




Bai 5: Lap dit thap giai nhiét, binh
giin né va cac thiét bj phu

1. Lap dat thap giai nhiét

2. Lip dat binh giin no

3. Lap dit may lam lanh nuéc (Water
Chiller)

4. Lap dat Lap dat nhiét ké va ap ké,
phin loc cin, 16 xa khi

5. Lap dit van va cac phu kién duong
6ng

Kiém tra

12

Bai 6: Lip dit cac loai bom
1. Tim hiéu khai niém va tinh chon bom
2. Lap dit bom

Bai 7: Lap dit hé thong dwong ong
gio

1. Phan loai hé thdng dudng bng gio

2. Lap dat hé théng dudng gid

Kiém tra

12
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Bai 8: Lap dit miéng thoi va miéng
hat khong khi - Quat gié

1. Tim hiéu khai niém va phan loai
miéng théi, miéng hut

2. Lip dat cac miéng gi6 thong dung

3. Lap dit cac quat gio

12

Cong

90

20

62




MUC LUC

LOI GIOI THIEU

MUC LUC

Gidi thiéu Giao trinh

NOi dung gido trinh

Bai 1: LAP PAT HE THONG PIEU HOA TRUNG TAM NUOC

1. Tim hiéu tong quan vé hé thong didu hoa khong khi trung tAm..............cocveveeevevenee. 9
2. Khao sat thiét bi hé thong dicu hda trung tAm ..........cc.c.ceeviveeeireieeeees e 11
3. Lap dat may 1am lanh nudc (Water Chiller)...........coooeviveeveeiveeieeeeeeees e 24
4, LAp 33t FCU VA AHU ..ot 29
5.Van hanh hé thong diéu hoa khong Khi trung tAm ............cccveeeveveiieeveeerieeeeeeenas 37
6. Chan doan va khic phuc su 0 ettt e, 38
7. CAURNOT OGN EAP ittt 40
Bai 2: LAP PAT MAY PIEU HOA NGUYEN CUM

1. Lap dat may diéu hoa lip mai giai nhiét bang khong Khi...........c.ccoeveveeveeveeeivenennn, 41
2. Lap dit cum may lanh dang ti giai nhiét bANG MUGC........cveoveeeeeeeeeeeee e, 46
3. CAUNOT ON B8P vttt 50
Bai 3: LAP PAT MAY PIEU HOA KHONG KHi VRV

1. Tim hiéu t6ng quan hé thdng diéu hoa khong khi VRV ......c.ccoovviiviiiieiieeeeee, 51
2. Lap dat hé thong diéu hoa khong Khi VRV .......cocvoiiiiviviiiiieceeeeeeeeee e 65
I O VI 1 1o ) 1157 1 PP U TR PTPPPPPPPP 68
Bai 4: LAP PAT HE THONG PUONG ONG DAN NUOC

1. Gi6i thiu hé thOng QUONE ONE.......cvevieeeieeeiee e, 69
2. Lap dit hé thong duomng Gng thép ........ccooveeeeee oot e, 71
3. Lip dit hé thong duong Ong NUGC NEUNE .......veveveeeieeeeeeeee et eeeee e
4. Lap dat cAch nhit QUONE O .......vevviveeeeeeeeeee ettt
I O 0 I 1 o) 0 15 o B PO

Bai 5: LAP PAT THAP GIAI NHIET, BINH GIAN NO VA THIET Bl PHU

1. Lap dat thap GIdi NHIBt.........ceevivirieieeeeeeeee et ee et e et e ettt es et es et ennes
2. LA dat bINh I8N N0 ...ovevivieieicieceeeeeeee ettt
3. Lap dat nhiét ké va ap ké, phin loc can, 10 Xa Khi........cccvoireviecereecieeeeeeeee e
A, CAU NOT O EAP 1ottt e ettt e e
Bai 6: LAP PAT CAC LOAI BOM

1. Tim hiéu Khai niém va tinh Chom DO .......veoviee oottt
2. LAD GAEDOM. ..ottt et ettt e,
3. CAU NOT OM B ettt
Bai 7: LAP PAT HE THONG PUONG ONG GIO

1. Phin loai hé thdng AUONE G0 IO ......eveveiviiieeeee et
2. LAp dit hé thONg GUONE G0 .. ..vcviveeeeeee ettt e,
3. CAU NOT OM B+ttt e e e



Bai 8: LAP PAT MIENG THOI VA MIENG HUT KHONG KHI - QUAT GIO

1. Tim hiéu khai niém va phan loai miéng thoi, mieng hlt...........cocvevvvvevrieriiceeeeee,
2. Lap dit cac mieng gi0 thONE dUNG..........ceoveieeeeeee e,
3. LAD (AL QUAL ZI0.+urviveeeieeeeeeeeeteeete et ee ettt ee et e ettt ettt

4. CAUROT ON TP .o
TAILIEU THAM KHAO.........coccooiiiiiieeeeeee oottt et e,



CHUONG TRINH MO DUN

Tén méd dun: LAPPAT VA VAN HANH HE THONG PIEU HOA KHONG KHIi
TRUNG TAM
Ma m6 dun: MD 18
Thoi gian médun: 90 gio' (Ly thuyét: 20 gio; Thue hanh, thi nghiém, thdo ludn, bai
tip: 62 gio, Kiém tra: 8 gio)
I. Vi tri, tinh chit ciia mé dun:
- Vi tri cia m6 dun: M6 dun dugc b tri day sau khic6 nén tang tr cAc mo6 dun Co
so k¥ thuatnhi¢t — lanh va mé dun Lap dit va stra chita hé théng lanh co ban.
- Tinh chét ctia md dun: La md dun bit budc.
I1. Muc tiéu mé dun:
Sau khi hoc xong m6 dun nay, nguoi hoc c6 nang luc:
- Kién thiec:
+ Trinh bay dugc nhiing kién thtrc co ban vé doc ban v&, sir dung dung cu, dd
nghé va cac k¥ thuat lzflp dat, van hanh, bado dudng, sura chita cac thiét bi trong
hé théng DPHKK trung tam.
+ Thuc hanh lép dat, van hanh, bdo dudng, stra chira va do kiém tra, danh gia
céc hé thong PHKK trung tam.
+ Trinh bay dugc chic nang, nhiém vy, cAu tao cia cac thiét bi trong h¢ théng
lanh trén hé théng diéu hoa trung tam, chirc nang nhiém vy, hoat dong cua bién
tan trong diéu hoa khong khi.
+ Trinh bay duoc nguyén 1y hoat dong cia céac thiét bi chinh va phu trén diéu
hoa khéng khi trung tdm
- K¥ nang:
+ Str dung thanh thao cac dung cu dd nghé do kiém tra va cac thiét bi an toan.
+ Nim vitng nguyén 1y céu tao, hoat dong ctia cac hé théng PHKK trung tim.
+ Lap dat, van hanh, bao dudng, sira chita cac hé théng PHKK trung tim ding
yéu cau ky thuat.
+ Do kiém tra, danh gia dugc cac hé théng PHKK trung tam.
+ Sau khi hoc mon hoc nay sinh vién co thé lap dit sira chita bao dudng céc
thiét bi trong hé thdng diéu hoa trung tAm.
- Nang luc tu chu va trach nhiém:
+ Can than, kién tri
+ Yéu nghé, ham hoc hoi
+ Thu xép noi lam viéc gon gang ngin nip
+ Pam bao an toan cho ngudi va thiét bi.
+ Thai do cau tién, biét tuan thu ndi quy, quy ché cua trudng, 16p



Bai 1: LAP PAT HE THONG PIEU HOA TRUNG TAM NUGC

Giéi thidu:

H¢ théng diéu hoa trung tam lam lanh nuéc 1a hé théng dugc st dung rat phé bién
trong nhiing cong trinh c6 quy mé 16m, phan b cac ho tiéu thu khong tap trung, chicu
cao cong trinh 16n, khong gian danh cho ldp dit han ché, gia thanh ré... vi vy viéc
nghién ctru hé thdng loai nay s& gitp rat nhidu cho hoc vién tiép can va giai quyét
nhirng van dé s& gip trong thuc tién.

Muc tiéu:

+ Phan tich duoc so dd nguyén 1y cua hé thng diéu hoa trung tim nudc.
+ Trinh bay duoc nguyén 1y 1am viée cua ting thiét b trén hé thong

+ Trinh bay dugc ciu tao clia timg thiét bi trén hé thong

+ Phan tich dugc ban vé& lap dat

+ Doc dugce cac thong sé ky thuat ciia may trén cataloge

+ Liét ké dugc qui trinh lap dat

+ Lép dat duoc hé théng diéu hoa trung tdm nudc

+ Nghiém chinh, can than, chinh x4c, an toan.

1. Tim hiéu tong quan vé hé thong diéu hoa khong khi trung tim

H¢ théng diéu hoa trung tdm nudc 1a hé théng xtr dung nuéce lanh 5°C dé 1am lanh
khong khi théng qua cac dan trao ddi nhiét FCU (Fan Coil Unit) va AHU (Air
Handing Unit). Hé thong diéu hoa trung tim nudc cha yéu gom:

May lam lanh nudc (Water Chiller).

Hé thdng dng dan nude lanh.

Hé thdng dng nudce giai nhiét.

Nguon nhiét sudi 4m (thuong do ndi hoi hay dién trg).

Cac dan trao d6i nhiét FCU va AHU.

Hé thong phan phdi gié tuoi, thu hoi gio.

Hé thdng tiéu 4m, giam am.

Hé théng loc bui, thanh trung va triét khuén cho khong khi.
Hé thong xir 1y nudc.

Hé théng ty dong diéu chinh nhiét do, d6 4m, diéu chinh luu luong gio, diéu chinh

nang suat lanh, diéu khién cling nhu bao vé toan hé thong.
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1- Cum chiler 2- Thap gidi biét; 3- Bow e Iy 4 Bom mudc gidi hiét; S- AHU; 6- FCU; 7- Binh gidn 06'va cip e bd sung
Hinh 1.1: V& so d6 hé thdng Chiller.

+ * Nudc lam mat
Phin loc 2 b 4
r I-—-ﬂf}—( Binh ngung “
h . May nén
¢ Vamter ( :
lvgum s —

/1
N B. bay hoi ﬂ\f

B LI II_I o Fa%
Nudc lanh ra 7°C ; + Nudc lanh vao 12°C

Hinh 1.2: So d6 nguyén ly hé théng Chiller .
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May 1am lanh nuéc giai nhiét nuéc thuong bd tri dudi ting ham hodc ting trét,
thap giai nhiét dat trén san thuong. Trai lai may lam lanh nudc giai nhiét bang khong
khi thuong bb tri trén san thugng.

Nudc lanh tir binh bay hoi (5°C) dwgc bom nuée lanh dua dén cac dan trao ddi
nhiét FCU hodc AHU. O day nuéc thu nhiét ciia khong khi néng trong phong nhiét o
nuéc ting dén 12°C va dugc bom day tré lai binh bay hoi dé lam lanh xudng 5°C. Dbi
v6i cac hé thong 1am lanh kin can c6 binh gidn nd dé bu nudce trong hé thdng khi thay
doi nhiét do.
< Hé thong trung tim nwéc cé vu diém co ban sau:

- Chét tai lanh 1a nuGe nén khong so ngd doc, hodc tai nan do nudc 10 i ra ngoai.

- C6 thé diéu chinh do 4m trong tirng phong riéng r&, 6n dinh va duy tri cac diéu
kién vi khi hau tét nhat.

- Thich hgp cho moi toa nha nhu cao dc van phong, khach san v&1 moi chiéu cao
va moi kiéu kién trac, khong pha v& canh quan.

- f)ng nudc so voi 6ng gi6 nho hon nhiéu do d6 tiét kiém duoc vat liéu xay dung.

- C6 kha nang xtr ly dugc moi yéu cu vé do sach, do ban, dd 4m, mui.,...

- {t phai bao dudng sta chira.

- Nang suét lanh khong bi han ché.

- Vong tuan hoan mdi chit don gian nén dé kiém soat.

< Nhwoe diém:

- Do str dung nudc lam chét tai lanh nén ton that nang lwong 16n hon khong khi.

- Can b tri hé thdng 1dy gio6 twoi cho cac FCU.

- VAn dé cach nhiét cho duong dng kha phire tap vi d6 am & Viét Nam kha cao.

- Lap dat khé khan, doi héi cong nhan lanh nghé.

- Can c6 su bao dudng dinh ky.

2. Khio sat thiét bi h¢ thong diéu hoa trung tim
2.1. Khao sat cum may lam lanh Chiller

Cum may lanh chiller 1a thiét bi quan trong nhét cia hé théng diéu hoa kiéu lam
lanh bang nuéc. N6 duogc st dung dé lam lanh chit 16ng, trong diéu hoa khong khi st
dung dé lam lanh nudc toi khoang 70C (hinh v&). O day nudc dong vai tro 1a chat tai
lanh.

Cum Chiller 1a mot hé théng lanh duoc lép dat hoan chinh tai nha may nha ché
tao, v4i céc thiét bi sau:

11



+ May nén: Co rat nhi€éu dang, nhung pho bién 1a loai truc vit, mdy nén kin, may nén
pittong ntra kin.

Compressor Types

reciprocating

helical-rotary

Hinh 1.3: Cac dang may nén.
+ Thiét bi ngung tu: Tuy thudc vao hinh thirc giai nhiét ma thiét bj ngung tu 13 binh
ngung hay dan ngung. Khi giai nhiét bang nudc thi sir dung binh ngung, khi giai nhiét
bang gi6 sir dung dan ngung. Néu giai nhiét bang nudc thi hé thong cé thém thap giai
nhiét va bom nude giai nhiét. Trén thuc té nudc ta, thuong hay st dung may giai nhiét
bang nudc vi hiéu qua cao va 6n dinh hon.

a) b)
Hinh 1.4: Thiét bi ngung tu hé théng Chiller.
a) Binh ngung; b) Dan ngung.
+ Binh bay hoi: Binh bay hoi thudng st dung 1a binh bay hoi ong dong cé canh. Moi
chat lanh s6i ngoai ng, nudc chuyén dong trong 6ng. Binh bay hoi dugc boc cac nhiét
va duy tri nhiét d6 khong duoc qua dudi 70C nhim ngin ngira nude dong bing gy nd
v0 binh. Cong dung binh bay hoi la lam lanh nudc.
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Hinh 1.5: Binh bay hoi: hé thong Chiller.
2.2. Khao sat dan lanh FCU

FCU ( Fan Coil Unit) 1a dan trao dbi nhiét dng ddng canh nhém va quat
gi6. Nudc chuyén dong trong 6ng, khéng khi chuyén dong ngang qua cum
6ng trao doi nhiét, & do khong khi dugc trao ddi nhiét 4m, sau do thoi truc
tiép hodc qua mot hé théng kénh gid vao phong. Quat FCU 1a quat 10ng soc
dan dong truc tiép.

FCU dugc bb tri ngay trong khong gian diéu hoa hay dugc 1ap trén tran hay vach.

Hinh 1.6: Cac dang FCU thuong gap.

TAM X T
LOC [—BQ SAY DIEN/ DAN LANH

BUI

®

MAY/QUAT
KHUECH TAN

GlO
TUO!

Hinh 1.7: Nguyén ly hoat dong cta FCU.
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+ Phan loai:
Mot s6 loai FCU pho bién nhat hién nay:
+ Loai FCU treo tudng, ap tudng hodc ap trin
+ Loai FCU am tran ndi éng gio, gidu tuong, gidu tran.
+ Loai FCU Cassette thoi tron, 4 hudng, 1 hudng:
Chung ta co thé dua vao loai quat st dung ma phan ra cac loai FCU nhu trén.
+ Mot s6 wu diém cia thiét bi FCU:
— Thiét bi FCU khi hoat dong ciing c6 thé gay ra tiéng 6n. Boi thiét ké cta cac thanh
phan ciu tao ctiia nd. Do @6, thiét ké cach nhiét va cach 4m dat chat lugng cao.
— FCU 1a thiét bi dugc trang bi dong co dién co chat luong voi 6 truc c6 d6 on thap
nén khong can bdi tron, didu nay lam giam thiéu dugc thoi gian bao tri.
2.3. Khao sat thiét bi AHU (Air Handing Unit)
AHU duoc viét tat tir chit tiéng Anh Air Handling Unit. Twong ty FCU, AHU
thuc chit 1a dan trao ddi nhiét dé xtr Iy nhiét 4m khong khi.
AHU 13 mot thiét bi trao doi nhiét va xtr 1y nhiét 4m, tao d6 sach cho khong
khi thuong dugc dung trong hé thong HVAC.

AHU gé)m co coil lanh, dan lanh cua nudc lanh, miéng hit gié tuoi, miéng hut
gi6 hoi va miéng hut gio cap cho khong gian can diéu hoa, tim loc dang ludi. Nudc
lanh dugc bom tudn hoan tir binh bay hoi ctia may 1am lanh nudc theo dudng dng
nudec dén cac dan lanh nuéc dang 6ng dang nam ngang trong cic AHU va FCU. Pong
thoi, & AHU gi6 tuoi tir bén ngoai dugce hat vao hoa tron voi khi hoi vé tir khong gian
diéu hoa vao qua cac bo loc dang tim ludi. Khong khi hoa tron ndy di qua dan lanh
nudc, khong khi thai nhiét, nudc lanh trong gian nhan nhi¢t lugng ctia khong khi.
Luong gi6 nay dugc qua quat cta coil lanh thoi ra dudng dng cap phan phdi cho cac
khong gian can diéu hoa.

Hinh 1.8: C4u tao AHU.
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Loc HEPA Coil dan Loc thir cap Loc so cap
(loc cuéj) lanh Quat (loc tinh) (loc thd)

Khong khi cap
Khu virc san xuat

Loc HEPA Loc thir cap Quat Coil dan Loc so cap
(loc cuodi) (loc tinh) ; lanh (loc tho)

Khong khi cap

A=

Khu vizc san xuat

Hinh 1.9 Vi tri lap dat AHU.

AHU c¢6 2 dang: Loai dit nim ngang va dit thang ding. Tuy thudc vao vi tri
lap ddt ma ta c6 thé chon loai thich hop. Khi dit nén, chon loai dit dang, khi ga lap 1én
tran, chon loai ndm ngang.

2.4. Khio sat Bom nwéc lanh va Bom nwéc gidi nhiét

Bom nudc lanh va nude giai nhi¢t dugc lya chon dua vao cong suat va cot ap:
- Luu lugng bom nudce giai nhiét:

Qk - Cong suit nhiét cua chiller, tra theo bang dic tinh k¥ thuat cua chiller, kW
Atgn
- Do chénh nhiét d6 nudc giai nhiét dau ra va dau vao, At = 5°C
Cpn - Nhiét dung riéng ctia nudc, Cpn = 4,186 kJ/kg.°C
- Luu lvgng bom nude lanh:

Qx - Cong suat lanh cuta chiller, tra theo bang dac tinh ky thuat cua
Chiller, kW;

Atni - D9 chénh nhiét d0 nude lanh dau ra va du vao, At = 5°C;

Cpn - Nhiét dung riéng ctua nudce, Cpn = 4,186 kJ/kg.K.

Cot ap cua bom dugc chon tuy thudc vao mang duong 6ng cu thé, trong
d6 cot ap tinh cua dudng dng co vai trd quan trong.

2.5. Khao sat binh gian n¢

1) C4u tao cua binh gidn no:

Cau tao chung s& c6 2 phan co ban gdm phan vé va phan rudt cua binh:

+ Loai binh nay s& sir dung chat liéu thép khong gi dé san xuat phan vo. Piéu nay
gitip thiét bi c6 thé chiu duoc ap luc cao va it bi oxy hoa trong qua trinh sir dung.
Chinh lya chon nay c6 thé giup cho binh khong bi méo hay hu hong ké ca khi c6 vat
nang de vao.
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+ Riéng phén rudt cua binh gian nhiét s€ dugc lam tu chit liéu cao su téng hop cao
cép. Lua chon nay gitp rudt binh c6 dugc do dan hdi cao. Déng tho1, kha nang chiu
nhiét ctia nude ciing rat tét. Trong phan rudt cua binh s& c6 2 phan nho khac. Do 1a:
phan dung dé chira khi nito va 1 phan dugc thiét ké dé ndi vdi cira ra vao dau khi.
2) Céc loai binh gién no:
Trén thi trudng hién co nhiéu loai binh gian né khac nhau. Mdi loai binh sé& sé¢ hitu
nhirng dic diém thiét ké riéng. Phd bién nhat 1a 3 loai binh sau:
- Tht nhét 14 binh gidn nd dung trong hé théng nudc néng
- Thir hai 12 binh gidn nd duoc sir dung trong hé théng nudc tir ning luong mat
troi
- Thi ba 1 binh gidn nd dugc dung trong thi cong hé thong HVAC.
3) Binh giin nd kiéu hé va binh gian né kiéu kin
Binh gidn nd ki€u ho chinh 1a cdc binh chira nude. Vi tri 1p dit duge & vi tri cao
nhat trong hé théng. Nham bu lai lai nude da thiéu khi hé théng van hanh. Déi véi loai
binh nay thi thuong sir dung cac binh chira nudc c6 san xut sdn hodc theo thiét ké tiry
vao du an dac biét.
+ Binh giin né kiéu hé chi 4p dung cho cac du an c6 cao d6 cong trinh thap dudi
30m.
+ Dbi vai cac cong trinh c6 cao dg 16n hon cac don vi tu van thiét ké thuong su
dung binh gian né kiéu kin.

| Binh giin no

-
¢ o =
Bom nwéc lanh Q_l ‘ - ]

G ﬂf - ll

Chiller

He théng
duong ong

Hinh 1.10: Nguyén 1y binh gidn ng trong hé¢ HVAC — hé diéu hoa Chiller.
2.6. Khao sat h¢ thong phan phoi gi6
a. Nhiém vu:
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Hé thdng phan phdi gio6 c6 nhiém vu phan phdi khong khi da qua xir 1y toi khong
gian can diéu hoa.

Hinh 1.11: Kénh dan ong gi6 lap dat thyc te.

g

—-—=

Miéng cap gio g —

e

| WoEs AN
Hinh 1.12: Kénh dan dng gi6 tron lap dat thuc té.
b. Sw két ndi giira cac phan trong hé thong

Minh hoa bing hé thdng chiller giai nhiét bang khong khi cong suat 400 ton.
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Hinh 1.13: So d tuan hoan cua hé thdng chiller.

1. Trong vong tuan hoan kin dau tién, twong tu nhu may lanh ciing 13 binh ngung
giai nhiét bang khong khi. Chi khac ¢ chd tai binh boc hoi méi chat lanh nhan nhiét
ctia nudce, lam nhiét d6 ctia nude thap xuéng 59C.

2. Trong vong kin thtr 2 noi chat hoat dong 1 nudc (c6 ap suat khoang 3 bar). Sau
khi nudc c¢6 nhiét 3o thép 5°C, duoc dan téi AHU, tai day nudc nhan nhiét cia khong
khi 1am nhiét do khong khi thap xudng, dong thoi nhiét d6 nudc tang 1én dén 9°C d9,
quay trd lai binh bdc hoi...

3. Tai AHU khong khi duoc hut vao sau khi dugc lot sach, tiép theo nudc dua vao
c¢6 nhiét d6 thap 5°C s& nhan nhiét tir khong khi lam nhiét d6 khong khi giam xudng.
Tur day khong khi dugc dua tdi cac nha xuong.

bayla h¢ théng air cooled chiller (tit ca cac duong 6ng déu duoc boc cach nhiét ta
thdy chi 14 16p 4o bang ton).

Mii tén xanh 1 dudng cap nude dén AHU. Dung 2 bom day dé van chuyén nuée
lanh trong binh chtra 5°C (du trit nudc cap) di dén AHU. Mii tén d6 1a duong nudc tir
AHU vé chiller dén binh chira 9°C d6 (du trit nude vé).
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http://www.flickr.com/photos/93256415@N00/1855910573/
http://www.flickr.com/photos/93256415@N00/1855913499/

Hinh 1.15: 2 dau vao IN (9°C) - dau ra OUT (5°C) cua binh bay hoi.

Vi cong trinh d4 thi cong xong nén nhiing chi tiét nhu: May nén, van tiét luu da
duoc che kin nén khong thay, chi thay ro nhit dan ngung. Méi chét lanh luan chuyén
trong cac dng dong.

- e

Ly :'.;.:,' ‘_’./ ~mw7'ﬁ

220

Gi6 vao glan ngung ha1 phla tr bén dudi. Khong khi nong dugc hut ra nho vao
nhimg quat gio lap & phia trén.
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http://www.flickr.com/photos/93256415@N00/1855920835/

Hinh 1.16: Toéng quan cua 1 Air cooled chiller 400 ton.
Trén hinh nudc duge cap vao theo mili tén xanh va ra theo mili tén do.

Noi khong khi vao AHU, khong khi dugc lot nhd vao nhiing tim mang mau
trfmg.
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Ctra ra cua khong khi sach va lanh dugc day di nho vao cai quat mau xanh.
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http://www.flickr.com/photos/93256415@N00/1856156347/
http://www.flickr.com/photos/93256415@N00/1857027316/

Vi tri 1ap dudng dng va phan phdi dng. Nhimg dng nay déu dugce boc cach nhiét
va boc ton theo tiéu chuan v¢ sinh.

Mili tén c6 hudng ra 14 noi khong khi vao nha xuéng. Tran nha xudng duge 16t
16p la phong cimg c6 16p cach nhiét rat tdt.
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3. Lip dit may 1am lanh nwéc (Water Chiller)
3.1. Chuin bi dung cu, thiét bi
3.1.1. Phan tich ban vé

Thyc té 13 cum may lam lanh nu6c ludn 14 phan lap sau do qué trinh thi cong
duong dng phai theo tién do thi cong tong thé cua cong trinh, con lam lanh nudc s&
duoc nhap vé sau nén can co thdi gian, tuy nhién can chuén bi 1én mong nhu bé d&
may, cum bulon nén phai that chinh xac voi chan dé may.
3.1.2. Quy trinh chi tiét lap dat
(LAy vi du vé qua trinh lp dat Chiller ¢ trung tim hoi nghi qudc gia cta cong ty REE).
3.1.3. So' d6 co' ciu td chirc nhéan sw lap dit:

Bén A : Cong ty LILAMA

Chi huy tredng — KS Pham Phudc Binh
v

Chi huy pho — KS }Wguyén Dric Viét
v

Thi cong Chiller — KS Nguyén Vin Hiép.

Bén cong treong : REE

Y A 4

Gam sat — KS Nguyén Van Thanh Giam sat — KS Nguyén Ky Cong

Y Y
Doi thi cong Chiller Doi thi cong Chiller
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3.1.4. So d6 cong viée lap dit

Bén A va chu d3u tu chap
thudn thist b, vt o

Bén A va chn d3u tu chap
thuén ban vé

Brénh dau vi tri 1&p dat chong
ning
Hiéu chinh N
zira chira -
¥
> Eén B kiém tra
Dat
Khang dat :
¥
L ap d &t Chiller
Hiéu chinh N
zira chira -
¥
. Bén A vi chi dau tr kigm tra
Khéng dat Dat
¥
K&t noi voi phu k1én hé ﬂlﬂu,g
Higu chinh -
zira chita i
. Bén A vi chi d3u te kiém tra
Khéng dat Dat
¥
MNghiém thu lap 43t Chiller
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3.1.5 Bién phap thi cong

Van chuyén Chiller dén khu vyc thi cong bang xe cdu (tai trong 20 tn).
Xéc dinh vi tri 1dp dit theo ban v& thi cong duge duyét.

Kiém tra vé sinh Chiller trudc khi lp rap.
3.2. Lip dit theo quy trinh
Tién hanh lap dat Chiller theo quy trinh:

STT Noi dung cong viéc Tiéu chuan ki thuat Tai li€u
ky thuat
co lién
guan
1.0 | Cong viéc lap dit Chiller
- Ban vé
, . thi céng
1.1 | Kiém tra vi tri, kich thudc | PO nghi€éng mat Phéng cua hé‘< - Tai lidu
hinh dang bé mong chiller. | 1\1400 so vdéi chicu dai va chicu k¥ thuat
rong cua bé. clia
1.2 |Don vé sinh ldy diu bé | Tat ca cac dau ndi Chiller phai | Chiller
mong Chiller va bo chdng | twong thich véi ban vé -Bo
rung. Xéc dinh chinh x4c kich thuéc cta | chong
bd chdng rung. rung.
1.3 Chuan bi nhan sy va dung | Viéc lép dat phai duogc thyc hién
cu thi cong boi doi ngu k¥ su va cong nhan co
kinh nghiém.
1.4 | Chuan bi phuong tién Day cép nang chuyén phai chiu
chuyén chiller. duogc trong luong cua Chiller.
Khong duoc thao g& bao bi cua
Chiller.
1.5 | Lap dat Chiller. Xung quanh khu vuc lip dit phai co
ban hiéu vé an toan thi cong.
1.5.1 | Dung xe cau dua chiller tr | Khi di chuyén khéng dugc dé
kho cong truong to1 phong | Chiller nghién qué 10 do.
May.
1.5.2 | St dung rong roc dua | Khidichuyén Chiller phaindm trén
Chiller vao vi tri lap dit. mit phang.
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1.5.3 | Thao d& bao bi | Chan dé cua bd chong rung phai duoc siét chat
Chiller v a lip dat | bang bulon vao bé moéng

bé chong rung. Khéng duoc diéu chinh b chéng rung khi chua két
nbi 6ng nudc va lap dat Chiller

St dung gb va miéng nhya dé bao vé Chiller

(chtra lai cac dau ndi).

1.6 | V& sinh bao bi

2.0 | Cong viéc két ndi

2.1 | Noi ong nude Dung khép mém dé ndi ong nudc vao Chiller.
Khong lap dng truc tiép vao may.

C)ng ndi phai dugc v¢ sinh tranh vat la roi vao
Chiller

Tat ca cac 6ng n6i han khong ri sét va dugc son phu
bao vé.

2.2 | Noi day nguon St dung 6ng dién mém dé ndi dién vao ta Chiller.

2.3 | Kiém tra va diéu | Diéu chinh d6 nghién, d¢ rung Chiller phai rat nho.
chinh cong vi¢c
dau nodi

2.4 | Diéu chinh vi tri | Nhiém thu cong viéc lap dat
chiller.
Ban giao

3.3. Ngiin ngira cac 16i thwong gip va cach khic phuc

1. May nén cua hé théng Chiller bi hét gas (hoic thiéu gas)

Hau qua: C6 thé khién cho hé théng Chiller bi hong khong hoat dong.

Cach khac phuc 13i thiéu gas: Tho sira chita chiller can kiém tra hé théng dng dan gas,
van gas xem c6 bi ro ri hay khong. Néu c6 can han hoic thay lai dng din gas. Sau d6
nap thém gas cho may nén.

2. May nén khéng chay

Nguyén nhan: Mot trong cac nguyén nhan: Board diéu khién bi hong, Contactor chua
dong, hé thong mach trong may nén bi hé, tu may nén bi hu, quat dan néng bi hong,
motor mady nén khong quay, mot trong cac cudén day dong co bén trong may nén bi
hong.

Cach khac phuc: Khi thdy may nén khong chay, ban can kiém tra xem may nén bi 15i
nao trong céc 16i trén. Sau do, can thay thé dong co cho may nén.
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3. May nén chay 6n bat thuong
Céach khac phuc: Khi may nén chay 6n bat thuong ban can kiém tra xem nguyén nhan
may nén bi 6n 1a do dau. Trudng hop gas du thi can rit b6t lugng gas. May nén hong
thi can thay may nén moi, van lai cac dc vit bu long cho chic lai.
4. Nhiét d6 qua lanh
Cach khic phuc: Ban can kiém tra lai bo diéu khién nhiét do, néu bi hu thi can sira
chita hodc thay thé. Bong thai chinh lai nhiét &6 cho phu hop.
5. May hoat dong nhung khong lanh
Cach khic phyc: Kiém tra lugng gas, duong 6ng dan gas, vé sinh lai loc gid, gian lanh,
dan ngung tu. Bam bao khong khi trong may lanh dugc luu thong, st dung may chiller
cong suat phu hop voi khong gian can lam lanh.
4. Lip dat FCU va AHU
4.1. Chuin bi dung cu, thiét bi

« Chuan bi ban v& thi cong trudc khi tién hanh lap dat

« Céc thiét bi, phu kién dugce chon theo vat tu hodc k¥ thuat

o Dam bdo khu vuc thi cong phai sach s€, thong thoang.

« Chuén bi diy du dung cu can thiét cho qua trinh 1ap dit FCU va AHU
4.2. Lap dit theo quy trinh
4.2.1. Lip dat AHU
+ So dd to chirc lip dit:
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Bén A vi chi dau tw chép
thuan thiet bi vat tr

Bén A v chi ddu tw chip
thuén ban v
Danh dau vi tri lap dt AHU
Hiéu chinh sira
chita
T EBén B Kigm tra
Ehédng dat
Frat
¥
Lap dat AHU
Hiéu chinh sira N
hit -“
Bén A va chi diu tr kKém tra
Khéng dat
Flat
K&t ndi vai phm kién hé
théng tng 16,5608 nwdc
Hiéu chinh sira .
chita
Bén A va chi diu tr kiém tra
Khéng dat
Drat

Nghiém thu lip 33t AHU

+ Bién phap thi cong chi tiét :
- Van chuyén AHU dén vi tri thi cong bang xe nang 5 tan.
- X4c dinh vi tri ting ching loai AHU can lap,ching loai va cac thong sé k§
thuat phai phu hop ban vé€ thi cong da dugc duyét.
- Kiém tra vé sinh AHU truéc khi lap rap.
- Tién hanh lap dit AHU:

Tai liéu ky thuat

Noi dung cong viéc Yéu ciu Ky thuat L rin
co lién quan

Danh dau vi tri AHU | -Tat ca dau noi véi Ong gi6,0ng nude cua | Ban ve thi cong

can lap dat AHU phai twong thich v&i ban v& va thiét | Tai liéu ky thuat.
bi. Catalogue  cua

Chuyén AHU téi vi thiét bi.

tri can lip dat

Lap dat AHU - Viéc lap dat AHU phai do ddi ngii ki su

va cong nhan cé nhiéu kinh nghiém.
- Khu vuc thi cong phai dam bao an toan.
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- Lap chong rung bang nhiing tam cao su
day 20mm va c6 do dan hoi tét.

Khoang thong thoang, xung quanh phai du
rong dé thuan tién cho viéc bao tri bao
dudng sau nay.

- Phai tién hanh cin chinh d6 phang AHU
trude khi két nbi ong nudc,dng gio,ong
nudc ngung.

- Cho quat gi6 AHU quay tu do xem c6 bi
ket khong.

V¢ sinh va bao boc
AHU

Coéng tac dau nodi
(Ong nudc,ong
g16,0ng day dién)

- Cac moi han hodc ren phai dugc lam sach
va son phu bao v¢.
- C4c moi noi dién phai dugc siét chat

Lap dat va dau ndi
ong xa

- Ong thoat nudc cua AHU c6 d6 doc 1% vé
hudng dudng nude xa.

Kiém tra va diéu
chinh AHU

- Ong gid n6i vao AHU phai thong qua noi
mém.Hop gié phai co cira thim dé bao tri
sua chira.

- Cac diém ndi gitta AHU va 6ng ndi phai
dung silicol béi kin.

- Lap by nudc ngung

Ban giao AHU

- Bién ban hoan thanh cong viéc lap dat.

= ol
= 0l
= 0l

o o
o =
o =

=

Tay lai ddy kéo

¥e déy kéo 4 hanh

Hop gid
Ke

Day
=

o -] M= T
Les e 0

Vin chuyén AHU dén vi tri lip dit
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hoan thign
Chi tiét lip dat AHU
Bdng - Thong sé ldp digt AHU

Beé day P Kich thuéc
A X . 1A Tam giam 2z \
Su chénh &p suat | cua b¢ un bay ong xa
cua AHU may (t n?) nudc lanh
(mm) (mm)
<600 Pa 150 8 60
> 600Pa 200 12 75

+ Lay dau va xdy bé may trén san.
+ Van chuyén AHU dén vi tri can lap dit bang xe day kéo.

+ Lay dau trén bé may dé dat tim dém giam rung cho AHU.
¢ Chuyén AHU lén bé may.

+ K&t noi phu kién. (6ng gid, ong nudc va dién)

4.2.2. Lap dit FCU
+ So d0 to chire lip dit:
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Bén A vi chi dau tw chap
thuan thiet bi vat tu

-

Bén A vi chi dau tw chap
thuan ban vé

L

+ Bién phap thi cong chi tiét :

- Van chuyén FCU t¢i khu vuc thi cong bang xe nang (tai trong 1 tan).

Danh diu vi tri lap dit gis
trea
Hiéu chinh aira .
chita
L 4
Bén B Kigm tra
Ehéng dat
Fiat
Lap dit FCU va UCF
Hiéu chinh sira N
i r1
Bén A vi chi d4u tr kifm tra
Ehdng dat
Fiat
I_C.Et nod vl phu kign hé ﬂlﬁng
fng g10,0ng mwdc
Hiéu chinh sita N
b >
Bén A v chi ddu tr kiém tra
Ehdng dat

Flat

L

Nzhiém thu lip d3t FCU va
CFU

- Xéc dinh vi tri va chung loai FCU va AHU chung loai va vi tri phai ding ban

v¢€ thi cong da dugc duyét.

- Kiém tra,vé sinh FCU, AHU trudc khi lap dat.

- Tién hanh lap dit FCU, AHU:
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Noi dung cong viéc

Yéu ciu k¥ thuat

Tai liéu ky thuat
coé lién quan

Panh diu vi tri FCU
can lap dat

- Tat ca dau nd1 voi Oong gid, Ong nudc
cua FCU phai tuong thich voi ban vé va
thict bi.

Chuyén FCU téi vi
tri can lap dat

Lap dat FCU

- Viéc lap dat FCU phai do d6i ngti ky
su va cong nhan c6 nhiéu kinh nghiém.
- Khu vuc thi cong phai dam bao an
toan.

- Ty treo phai thang v&i FCU.

- Dung cao su day 10mm dé chéng rung
doi véi FCU.

V¢ sinh va bao boc
FCU

- St dung thung nylon bao boc sau khi
lap dat FCU.

Cong tac dau noi

- Cac moi han hodc ren phai dugc lam
sach va son phu bao v¢.

- Cac mdi ndi dién phai duoc siét chit
- Ong gi6 ndi vao FCU phai thong qua
n6i mém. Hop gi6 phai c6 cira tham dé
bdo tri stra chira.

- Céac diém nbi gitta FCU va ong ndi
phai dung silicol béi kin.

- Lap by nudc ngung

Lap mang x4 phu va
dau noi ong nudc xa

- Ong thoat nudc cua mang nudc FCU
c6 do doc 1% vé hudng duong nudce xa.
-Bay nuéc xa néu cé, dang chit U.

Kiém tra va diéu
chinh FCU

Ban giao cong cong
tac lap dat FCU

- Sau khi diéu chinh hai ty treo phai siét
béng hai con dai dé tranh hién tugng tu
thao.

- Bién ban hoan thanh cong viéc.

Ban v€ thi cong
Tai liéu ky thuat.
Catalogue cua thiét
bi.
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4.3. Mot s6 hinh anh vé FCU va AHU

Cac FCU vira lap xong FCU kiéu ap tran

14
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AHU sau khi d3 két ndi

Mot kiéu FCU cua ree

Box ! W =
\ N I f 5 - \i";"

Drain Pan
Water Vent

High Capacity
Plenum Box Coil
(Option) Fan High Efficiency
Left End Motor Top Panel

Panel /." Outlet Collar

Junction  ees -:‘::"’::;iii: =5 ; 5 ;,,..I-u;a—BJ’“—‘"
i 3 X . T

= =2 ' fol T

Ciu tao bén trong FCU.
4.3. Ngiin ngira cac 16i thwong gip va cach khic phuc
- Mang nudc ngung bi hé.

Céch khic phuc: thao bo.
- Cap treo 6ng nudc ngung, nudc lam lanh khong dong déu.

Cach khéc phuc: khi lip dit duong éng nudc can luu ¥ cat, han, ndi ré nhanh, han ché

dé lai phan du trong long 6ng nhu hinh.

Nén Khong nén

- Lip sai huéng dudng éng cap gid twoi cho FCU.

Céach khic phuc: Khi lip dudng dng gié can tuan theo tiéu chuan lap dit dudong dng

gio.
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Nén Khong nén
- Boc cach nhiét éng tiéu am.
Cach khac phyc: Khong can boc cach nhiét dng tiéu am dé tranh lang phi.
- Hé théng ngimg hoat dong, nudc chay ngugc vé bom
Céach khic phyc: lap van 1 chiéu trén dudng ddy bom nudc giai nhiét, ting tai khi bom
hoat dong tré lai.
- Con tring lot vao miéng gié hoi.
Céach khic phuc: Gin thém lu6i chin con trung cho miéng gi6 hoi.
- Ong gi6 mém qua dai.
Céach khic phuc: Ong gi6 mém khong duoc dai quéa 3 mét.
- Toc d6 gid khong dong déu khi do dac.
Cach khic phyc: Khong dugc r& nhanh ngay tai cac co nbi
5. Van hanh hé thong diéu hoa khong khi trung tim
5.1. Chuén bi dung cu, thiét bi
Trude khi khoi dong hé thdng can tudn thii chit ché cac bude kiém tra bat bude sau

day:
+ Budc 1: Kiém tra phai don vé sinh sach sé& cac khu vuc xung quanh dé phong chay,
tranh bui lot vai hé thong gy hu hong thiét bi.
+ Buéc 2: Kiém tra tinh trang toan bo cac thiét bj bang mét thudng, chic chén ring
tinh trang thiét bi binh thuong, kiém tra do cang dai quat cia AHU. Kiém tra céac loc
gi0, vi tri lap dat, tinh trang.
+ Budc 3: Kiém tra hé théng ta dién diéu khién, chic chian rﬁng tu dién dang & trang
thai binh thuong.

- Tét ca cac Aptomat diéu ¢ trang thai OFF.

- Tét ca cac chuyén mach diéu khién & trang thai OFF.
+ Budc 4: Kiém tra hé thong dudng éng nude lanh, khong co su ¢b 10 ri nude.

- Kiém tra tinh trang bom nudc cac dong hd do nhiét do va ap suat.

- Kiém tra tinh trang gidn né duong nudc cap, nudc xa, chic chin rang cac hé
théng d3 sin sang hoat dong.
5.2. Van hanh hé thong

+ Trinh tw khéi dong AHU, Bom nwdéc lanh, Chiller:

- Pong dién nguén vao cho tu dién diéu khién, kiém tra va do dién ap nguén Vao.
Kiém tra cac dén bao.
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- Pong toan bd cac Aptomat dén céc thiét bj va Aptomat mach diéu khién, kiém
tra lai cac gia tr1 dat trén céc ro le nhiét.

* Khoi dong AHU: nhan nut khoi dong timg AHU, do dong chay kiém tra chiéu
quay cua quat.

* Khoi dong bom nudc lanh: nhan nat khoi dong tuan tu cac bom nudc lanh,
kiém tra chiéu quay, do dong dién chay, dit cac thong sb ap luc nude dau diy va dau
huat cta bom, do chénh ap khoang tir 2,5 — 3 kg/cmz-

* Khoi dong Chiller: Kiém tra céac thong sb dit va ché do dat trén manh hinh diéu
khién ctia Chiller theo huéng dan ciia cic nha ché tao. Chac chan rang Chiller dang
san sang hoat dong.

- Nhén niit auto khai dong Chiller (tao man hinh diéu khién Chiller) sau thoi gian
tré dé kiém tra tinh trang cua céc thiét bi lién quan (say dau, dién ap ngudn), Chiller s&
tu khot dong.

- Kiém tra chiéu quay cua quat thai nhiét, chic chéan rang Chiller khong c6 tiéng
kéu khac thuong, kiém tra dong dién chay cua Chiller.

- Kiém tra cac dén hién thi trang thai cac thiét bi trén mach ta dién diéu khién.

- Poc cac thong sb dong dién cua cac thiét bi trén cac dong hd do dong.

- Ghi lai c4c thong sd nhu nhiét d6. Ap suét cta cac duong nude cip va nudce hoi.

- Ghi céac thong s6 do dugc vao sb nhat ky van hanh, cr 1 gid ghi mot 1an, so
sanh cac thong s6 van hanh véi cac thong so thiét ké dé phat hién nhiing thiét bi hoat
dong khong binh thuong.

5.3. Dirng hé thong

Khi mudn dirng hé thdng, phai tuan theo nhiing budc tuan ty nhu sau: (nguoc lai
vO1 quy trinh van hanh).

Dung Chiller, bom nuéc lanh, AHU.

6. Chan do4n va khic phuc sw ¢6

Trong qua trinh hoat dong, néu c6 tiéng kéu la phat ra tir mot thiét bi nao d6, phai
dimg ngay thiét bi d6 dé kiém tra va xir Iy. Khi chic chan thiét bi da duoc xir 1y triét
dé méi cho phép khai dong lai.

6.1. Chan doan, khic phuc thiét bi dirng khong chay

- Kiém tra cac cong tic ON — OFF c¢6 & vi tri lam viéc hay khong.

- Néu Aptomat ciia mot hé théng nao d6 da bi ngat, c6 nghia 1 thiét bj d6 da qua
tai hodc Aptomat c6 thé bi hong. Trong trudng hop nay khong dugc dong lai Aptomat,
ma phai kiém tra lai thiét bi, siét lai cic ddu ndi Cable va kiém tra lai cac Aptomat dé
loai trir su cb.

- Néu Aptomat van dong, cong tic ON — OFF van & vi tri 1am viéc, phai kiém tra
lai mach diéu khién. Trudong hop den béo su c6 STOP sang, thi phai kiém tra lai viéc
dat gia tri bao v¢ cua relay nhiét c6 phu hop chua, néu phu hop thi thiét bi di bi qua
tai, luc do6 phai kiém tra thiét bi. Sau d6 Reset lai relay nhiét, loai trir kha nang relay
nhiét bi hong. Khoi dong lai thiét bi, két hop v6i viéc do dau lam viéc cia thiét bi dé
xu ly.
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6.2. Chan doan, khic phuc truwomg hop toan b hé thong bi dirng

- Kiém tra hé thong dién ngudn c6 bi mat pha hay khong.

- Kiém tra Aptomat ngudn c6 bi cit hay khong. Pong thdi bao vé cac ro le mat
pha hoic cac tiép diém relay c6 hu hong, su ¢b hay khong.

- Kiém tra Aptomat tong ngudn dong luc cua ta dién diéu khién.

6.3. Chén doan, khic phuc truong hop Chiller bi dirng

Trong hé théng thi Chiller la thiét bi quan trong nhét. Nén viéc theo ddi cac hoat
dong cuia Chiller 1a viéc rat can thiét. Khi Chiller bi dimg, tuyét d6i khong duoc khai
dong lai khi chua 16 nguyén nhan.

*Cac budc xiwr ly khi Chiller bi dung

- Kiém tra Aptomat ngudn cua Chiller c6 bi ngit hay khong.

- Kiém tra mach bao vé Chiller c6 bi tac dong hay su cd tac dong hay khong.

- Kiém tra mach khoi dong Chiller (mach cong tic ON — OFF) trén tu dién diéu
khién chinh.

- Kiém tra lai cac thong s trén bang diéu khién cta Chiller xem ma sy ¢6 duoc
luu lai trong b nho. Néu su cb thudc vé thiét bi, thi phai lién hé v6i1 nha ché tao, dé
dugc hudng dan va bao tri ding.

- Néu cac théng sb ghi lai trén Micro Processor binh thuong, nén kiém tra lai
trang thai ctia cong tic dong co thé bi hong.

6.4. Xir Iy h¢ dong ho hién thi

- Trong cac qua trinh hoat dong, cac ddng hd do thong s trong hé thdng co thé
xdy ra cac hu hong sau day:

- Pong ho 4p suat nudc: Kim bi rung dong manh, trong trudng hop niy trong hé
théng nudc lanh c6 nhiéu khi (air — lock), nén mé cac van xa khi va kiém tra lai ché do
xa khi ctia van tu dong.

- Pong hd nhiét d6 nudc chi cac gia tri bat binh thuong: trong truong hop nay,
kiém tra nhiét do nudc lanh trong hé théng béng cac dung cu do chinh xac. Néu déng
hd chi sai phai thay thé.

- Céc dong ho do dong: Ampe kim thudng xuyén do dong, ap cua hé thong dién
ngudn bang cac dong hd chuyén dung. So sanh voi cac gia tri hién thi trén dong hd dé
1am co s& kiém tra cac bién dong dién, dong ho do dém.
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7. CAU HOI ON TAP

1/ Hay trinh bay tong quan vé hé thong diéu hoa khong khi trung tm?

2/ Hay trinh bay quy trinh lap dit cac cum may lam lanh Chiller?

3/ Hay trinh bay quy trinh lip dit dan lanh FCU va thiét bi AHU (Air Handing Unit)?
4/ Hay trinh bay quy trinh lip dat Bom nuéc lanh va Bom nuéc giai nhiét?

5/ Hay trinh bay quy trinh lap dit binh gidn no va hé théng phan phbi gio?

6/ Hay trinh bay quy trinh lip ddt may lam lanh nuc (Water Chiller)?

7/ Hay trinh bay céc 16i thuong gap va cach khac phuc khi lip dit may 1am lanh nudc
(Water Chiller)?

8/ Hay trinh bay quy trinh lap dat FCU va AHU?

9/ Hay trinh bay cac 16i thuong gip va cach khac phuc khi lap dit FCU va AHU?
10/ Hay trinh bay quy trinh van hanh hé thong diéu hoa khong khi trung tdm?

11/ Hay chan doan va khic phuc cac su ¢b khi thiét bi dimg khong chay?

12/ Hay chan doan va khic phuc cac su ¢b truong hop toan bo hé thdng bi dirng?
13/ Hay chan doan va khéc phuc cac sy c¢d trudng hop Chiller bi dung?

14/ Hay chan doan va khic phuc cac su ¢ cua hé déng ho hién thi?
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Bai 2: LAP PAT MAY PIEU HOA NGUYEN CUM

Gioi thi¢u:

May diéu hoa nguyén cum la loai dugc thiét ké theo kiéu tron b, cac thiét bi
chinh nam trong mot vo, may diéu hoa dang nay rat thich hop cho nhitng cong trinh
cong nghiép yéu cdu cong suat 16n voi thoi gian 1ap ddt nhanh va chi phi lap dat thip
va hé théng duong gid phu tro dat muc dich dép ung yéu cau k¥ thuat hon 1a yéu t6
thAm my.

Muc tiéu:

+ Phén tich dugc ban vé& lap dat

+ Poc duge cac thong sb ky thuat ciia may trén catalog.

+ Liét ké dugc qui trinh lap dat.

+ Lap dat dugc hé thong.

+ Nghiém chinh, can thn, liét ké day du thiét bi, dung cu phuc vu lip dat, an

toan.

1. Lip dat may diéu hoa lip mai giai nhiét bing khong khi
1.1 Tong quan may diéu hoa lip mai giai nhiét bing khong khi
Hé thdng kiéu nguyén cum:
Hé thong diéu hoa nguyén cum (trung tam) 1a hé thong ma & d6 xur 1y nhiét am
dugc tién hanh & mét trung tam va duogc dan theo cac kénh gid dén céc ho tiéu thy.
Trén thue t& may diéu hoa dang ti 1 may diéu hoa kiéu trung tdm. O trong hé
théng nay khong khi s€ dugc xur Iy nhiét am trong mot may lanh 16n, sau d6 dugc dan
theo hé thdng kénh dan dén cac ho tiéu thu.
Co6 2 loai:
- Giai nhiét bﬁng nudc: Toan bd hé théng lanh duogc lép dat kin trong mot tu, ndi ra
ngoai chi la cac dudng 6ng nude giai nhiét.
- Giai nhiét bang khong khi: gdm 2 manh IU va OU 1oi nhau.
+ So d6 nguyén ly:

Hinh 2.1: Hé thong diéu hoa trung tim ldp mai.
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Theo so dd, hé théng gém c6 cac thiét bi sau:

- Cum may lanh: Toan bd cum may duogc lép dat trong mot ta kin giéng nhu ti 4o
quan:

+ M4y nén kiéu kin.

+ Dan lanh cung kiéu dng ddng canh nhom co quat ly tAm.

+ Thiét bi ngung tu kiéu 6ng 1dng dng nén rt gon nhe.

- Hé thong kénh day gio, kénh hat, miéng thoi va miéng hut gio: kénh gié bang tole
trang kém c6 boc cach nhiét bong thuy tinh. Miéng thoi can dam bao phan phdi khong
khi trong gian mdy dong déu.

C6 trudng hop ngudi ta lap dit cum may lanh ngay trong phong lam viéc va thoi
gi6 tryc tiép vao phong khong can phai qua kénh gi6 va cac miéng thoi. Thuong duoc
dat & mot goc phong nao do.

- Tuy theo hé thdng giai nhiét bang gid hay bang nudc ma IU duge ndi voi thap giai
nhiét hay dan néng. Viéc giai nhiét bang nudc thuong hiéu qua va 6n dinh cao hon.
Déi voi may giai nhiét bang nudc cum may c6 day di dan néng, dan lanh va may nén,
ndi ra bén ngoai chi 1a duong éng nudc giai nhiét.

Toan bd cum may duoc lap dit trong mot ti kin giéng nhu ta 4o quan:

+ M4y nén kiéu kin.

+ Dan lanh cung kiéu dng ddng canh nhom co quat ly tam.
+ Thiét bi ngung tu kiéu dng 10ng dng nén rat gon nhe
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Hinh 2.2: So d nguyén Iy hé thong diéu hoa trung tim ldp mai.
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1.2 Lap dit may diéu hoa lip mai
a) Thiét 1ap trinh tu cic buéc lap dat
- Lap danh muc céac cong viéc can thyuc hién theo thir tu.
- Binh murc thoi gian cho tirng cong viéce.
- Phan bd cong viéc tuan tu theo tién do.
b) Phén tich cic yéu t6 anh hwéng dén quy trinh
- Dy trd s6 nhan cong tham gia.
- Dy tru cac diéu kién khac co lién quan.
¢) Tién hanh lip dit theo quy trinh:
- Poc ban v& quy trinh lap dit.
- X4c dinh vi tri lap dat thyc té.
- Tién hanh lap dit theo quy trinh:
+ Lap dat gia do: Xac dinh vi tri, lip dat bo chéng rung
+ Pua may vao vi tri lép dat, bat chat.
+ Thi cong gia do.
+ Lap dit duong day dién.
+ Tién hanh dau ndi dudng day dién.
e Uu diém:

- Lip dat va van hanh twong d6i dé dang

- Khtr am va khtr bui tot, nén d6i v6i khu vuc doi hoi d6 on thip thuong st
dung kiéu may dang to.

- Nho ¢6 luu luong gié 16n nén rat phu hop véi cac khu vuc tip trung dong
ngudi nhu: Rap chiéu béng, rap hat, hoi trudng, phong hop, nha hang, vii truong,
phong an.

- Gi& thanh noi chung khéng cao.

e Nhuoc diém:

- Hé thdng kénh gi6 qua 16n nén chi cé thé sir dung trong cic toa nha c6 khong
gian lap dat 1on.

- Pi v6i hé thong diéu hoa trung tdm do xir 1y nhiét am tai mot noi duy nhat
nén chi thich hgp cho cac phong 16n, dong ngudi. Pbi véi cac toa nha 1am viée, khach
san, cong s6.. 1a cac d6i trong c6 nhiéu phong nhoé voi cac ché do hoat dong khac
nhau, khong gian lap dat bé, tinh dong thoi 1am viéc khong cao thi hé thong nay khong
thich hop.

- Hé thdng diéu hoa trung tAm doi hoi thuong xuyén hoat dong 100% tai. Trong
truong hop nhiéu phong sé xay ra truong hop mot sé phong dong cira lam viée van
duoc lam lanh.

+ Quy trinh va céc tiéu chuén thwce hién cong viéc:

TT Tén cong viéc Thiét bj - dung cu Tiéu chuan thuc hién
01 | Khao sat cac thiét bi | May diéu hoa nguyén | May hoat dong tot
chinh cum Pay du cac phu kién kém
theo
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02 | Boc ban ve Ban v€ thi cong Chinh xéac
03 | Thong ké thiét bi, | Giay but Pay du
dung cu thi cong
04 |Lap quy trinh lap | Giay but Chinh xac
dat
+ Huéng dan cach thire thue hién cong viéce:
Tén cong viée Huéng dan
Khao sat cac | Khao sat theo cac thong so:
thiét bi chinh | Dién ap
Cong suét
Model
Chung loai
Niam san xuét
Nuédc san xuat
Doc ban vé Khao sat cac ban vé tong thé

Khao sat cac ban vé lap dat
Khao sat cac ban v& chi tiét
Béang danh muc, quy céach
Khao sat vi tri 1ap trén mai

Thong ké thiét
bi, dung cu thi
cong

Thong ké cac thiét bi can lap dat
Théng ké sb luong, ching loai cac thiét bi phuc vu thi cong
Théng ké sb luong, ching loai dung cu phuc vu thi cong

Lap quy trinh
lap dat

Lap danh muc céc cong viéc can thuc hién theo thir ty

Dinh mtrc thoi gian cho tirng cong viéce

Phan bd cac cong viéc xen k& hoac tudn tu trén bang tién do
Du tri s6 nhan cong tham gia

Du tru cac diéu kién khac (xe, cau, may han...)

+ Nhing 16i thwong gip va cach khic phuc:

TT Hién tugng Nguyén nhan Cach phong ngira
1 Khong chuan bi| Khéng nim rd trinh ty | Nam viing cac cong viéc
day du lap may can lam

+ Lap dit thiét bi:

+ Quy trinh va céc tiéu chuan thuc hién cong viéc:

TT Tén cong viéc Thiét bi - dung cu Tiéu chuan thuc hién
01 |Lap gia may May diéu hoa lip mai Pung vi tri
Thiét bi thi cong Pam bédo yéu cau ky thuat
02 | Lap may Thiét bi thi cong Pung vi tri
Pam bao yéu cau ky thuat
03 | Lap dién Thiét bi thi cong Pung vi tri
B0 co khi Chic chén
Pam bao yéu cau ky thuat
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+ Huéng din cach thire thue hién cong viée:

Tén cong viéc Huéng dan
Lap gia may X4c dinh vi tri
Lip bo chéng rung
Lap may Pua mdy vio vi tri lip
Can chinh
Bit chit
Lap dién Thi cong gia do
Lap duong dién
Pau ndi
+ Nhirng 16i thwong gip va cach khic phuc:
TT Hién twong Nguyén nhan Cach phong ngira
1 Lép sai vi tri Khong doc k¥ ban vé Doc k¥ ban vé, xac dinh vi
tri trén hién truong

+ Lip dit duwong dng:

+ Quy trinh va cac tiéu chuan thyc hién cong viéc:

TT Tén cong viéc

Thiét bi - dung cu Tiéu chuan thuc hién

01 |Lap dat hé thong
duong ong dan

Thiét bi thi cong Dung vi tri
Pam béao yéu cau ki thuat

khong khi lanh
02 | Lap duong nudc | Thiét bi thi cong Dung vi tri
ngung Pam bao yéu cau ky thuat

+ Huéng din cach thirc thue hién cong viée:

Tén cong viéc Huéng dan

Liap dat hé thong dudng | Thi cong gia d&

dng dan khong khi lanh | Lip dudng dng
Béo 0n

Lap duong nudc ngung | Thi cong gia do
Lap duong 6ng
Béo 6n

+ Nhirng 16i thuwong gip va cach khic phuc:
TT Hién twong Nguyén nhan Cach phong ngira

1 Lap sai vi tri

Khong doc k¥ ban vé Doc k¥ ban vé, xac dinh vi
tri trén hién trudong

2. Lip dit cum may lanh dang ti giai nhiét bing nuéc
2.1 Tong quan cum maAy lanh dang ti gidi nhiét bang nwéc

+ So d6 nguyén ly:
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So db nguyén 1y hé thong may diéu hoa dang ti, giai nhiét bang nude gdm co cac
thiét bi sau:
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Hinh 2.3: So d6 nguyén Iy hé thong diéu hoa dang tu.
Trong do :
1- Hop tiéu 4m dudng dy 5- Thap giai nhiét
2- Hop tiéu am duong hat MT - Miéng thoi gio
3- Cum may diéu hoa MH - Miéng hut gid
4- Bom nuéc giai nhiét VDC - Van diéu chinh cap gi6
a. Uu diém:

- Lip dat va van hanh tuong d6i dé dang.

- Khir am va khtr bui tot, nén ddi vdi khu vue doi hoi d6 6n thap thuong str dung
kiéu may dang ti.

- Nho ¢6 luu luong gi6 16n nén rat phit hop véi cac khu vue tap trung dong ngudi
nhu: Rap chiéu bong, rap hat, hoi truong, phong hop, nha hang, vii trudng, phong an.

- Gi& thanh noi chung khong cao.

b. Nhuoe diém:

- Hé thdng kénh gi6 qua 16n nén chi c6 thé str dung trong céc toa nha c6 khong
gian lip dit 1on.

- P6i voi hé théng diéu hoa trung tdm do xur ly nhiét am tai mot noi duy nhat nén
chi thich hop cho céc phong 16n, dong ngudi. Bi v6i cac toa nha lam viée, khach san,
cong so.. 1a cac dbi tuong cod nhiéu phong nho voi céac ché do hoat dong khac nhau,
khong gian lap dit bé, tinh dong thoi lam viéc khong cao thi hé thong nay khong thich
hop.
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- Hé théng diéu hoa trung tAm doi hoi thuong xuyén hoat dong 100% tai. Trong
truong hop nhiéu phong sé xay ra truong hop mot sé phong dong cira lam viéc van

duoc lam lanh.
2.2.Lip dit cum may lanh dang ti giai nhiét bang nwéc
2.2.1. Chuén bi dung cu, thiét bi

- May diéu hoa dang ti.

- Ban v¢ thi cong.

- Ban v& lap dat.

- Quy trinh lap dit theo catalogue.
2.2.2. Thuc hién theo quy trinh:

- Khéo sat cac thong sb

- Poc ban vé.

- Khao sat vi tri lap dat.

- Théng ké thiét bi, dung cu thi cong

- Lap quy trinh lap dat.

+ Cac budc thue hién cong viéc:

Tén cong viée Huéng dan
Khao sat cac | Khao sat theo cac thong so:
thiét bi chinh | Dién ap
Cong suét
Model
Chung loai
Nim san xudt
Nudc san xuat
Doc ban vé Khao sat cac ban vé tong thé

Khao sat cac ban vé lap dat
Khao sat cac ban vé& chi tiét
Bang danh muc, quy cach

Khao sat vi tri
lap

Khao sat cac diéu kién anh huong dén qua trinh lap dat
Tim hiéu mit bang can lip dat

Pua ra phuong an lap dat

Chi ra diéu kién anh huong dén qua trinh lap dat

Thong ké thiét
bi, dung cu thi
cong

Thong ké cac thiét bi can lap dat
Théng ké sb luong, ching loai cac thiét bi phuc vu thi cong
Thong ké sb lugng, ching loai dung cu phuc vu thi cong

Lap quy trinh
lap dat

Lap danh muc cac cong viéc can thuc hién theo tht tu

Dinh muc thoi gian cho ting cong viéc

Phan bd céc cong viéc xen k& hodc tudn tu trén bang tién do
Duy tri s6 nhan cong tham gia

Duy tri cac diéu kién khac (xe, ciu, mdy han...)
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+ Nhirng 16i thuwong gip va cach khic phuc:

TT Hién twong Nguyén nhan Cach phong ngira
1 Khong chuan bi|Khong nam rd trinh ty | Nam ving cic cong viéc
day du lap may can lam

+ Quy trinh va cac tiéu chuan thyc hién cong viéc:

+ Lap dit thiét bi:

TT Tén cong viéc Thiét bj - dung cu Tiéu chuén thuc hién
01 |Lap gia may May lanh dang tu giai Pung vi tri
nhiét bang nudc Pam béao yéu cau ky thuat
Thiét bi thi cong
02 | Lap may Thiét bi thi cong Dung vi tri
DPam béao yéu cau ky thuat
03 | Lap dién Thiét bi thi cong Dung vi tri
B0 co khi Chic chian
DPam béao yéu cau ky thuat
+ Hwong dén cach thire thue hién cong viéce:
Tén cong viéc Huéng dan
Lap gia may Xéc dinh vj tri
Lap bo chéng rung
Lap may Pua mdy vao vi tri lap
Can chinh
Bit chit
Lap dién Thi cong gia do
Lap duong dién
Pau ndi

+ Nhirng 16i thuong gip va cach khic phuc:

TT

Hién twgng

Nguyén nhan

Cach phong ngira

1

Lap sai vi tri

Khong doc k¥ ban vé

tri trén hién truong

+ Quy trinh va cac tiéu chuan thuc hién cong viéc:

+ Lap dit dwong ong:

TT Tén cong viée Thiét bi - dung cu Tiéu chuan thyc hién
01 |Liap dit hé thong | Thiét bi thi cong Dung vi tri
duong ong dan Pam bao yéu cau ky thuat
khong khi lanh
02 | Lap dit duong 6ng | Thiét bi thi cong bung vi tri
nudce giai nhiét Pam bao yéu cau ky thuat
03 |Lap duong nudc | Thiét bi thi cong Dung vi tri
ngung Pam bao yéu cau ky thuat
+ Hwéng din cach thirc thwe hién cong viéc:
Tén cong viéc Huéng din
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Lap dit hé thong | Thi cong gia do
duong Ong dan | Lip dudng 6ng
khong khi lanh Bao on

Lap dat duong 6ng | Thi cong gia do
nudce giai nhiét Lap duong ong

Liap duong nudc | Thi cong gia do
ngung Lap dudng 6ng
Béao on

+ Nhirng 16i thwong gip va cach khac phuc:

TT Hién twong Nguyén nhan Cach phong ngira

1 Lép sai vi tri Khong doc k¥ ban vé Doc k¥ ban v€, xac dinh vi
tri trén hién truong

3. CAU HOI ON TAP

1/ Hay trinh bay tong quan may diéu hoa lap mai giai nhiét bang khong khi?
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2/ Hay trinh bay quy trinh 1ip dit may diéu hoa ldp mai giai nhiét bang khong khi?
3/ Hay trinh bay nhiing 18i thudng gip va cach khic phuc khi lap dat may diéu hoa lap
mai giai nhiét bang khong khi?

4/ Hay trinh bay tong quan cum may lanh dang t giai nhiét bang nudc?

5/ Hay trinh bay quy trinh ldp dit cum may lanh dang t giai nhiét bang nudc?

6/ Hay trinh bay nhirng 15i thuong gip va cach khic phuc khi lip ddt cum may lanh
dang tu giai nhiét bang nudc?
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Bai 3: LAP PAT MAY PIEU HOA KHONG KHi VRV

Gioi thi¢u:

May diéu hoa khong khi VRV 1a hé théng diéu hoa hién dai, cong suat 1on, hoat
dong cia may duoc diéu chinh ty dong theo tai nhiét thuc té nén tinh kinh té cao, hinh
thirc may dep nén phi hop voi nhitng cong trinh hién dai c6 yéu cu cao vé thim my,
cac ho tiéu thu phan tan va khong gian cho lap dit han ché.

Muc tiéu:

+ Phan tich dugc so do nguyén 1y cua hé théng diéu hoa khong khi VRV

+ Trinh bay dugc nguyén 1y 1am viée cua timg thiét b trén hé théng

+ Trinh bay duoc céu tao cla tung thiét bi trén hé théng

+ Néu ra dugc cac phuong phap diéu chinh ning suat lanh

+ Phén biét dugc cac hé thong diéu hoa khong khi

+ Phén tich dugc ban vé& lap dat

+ Poc duge cac thong s6 ki thuat ciia may trén cataloge.

+ Liét ké dugc qui trinh lap dat

+ Lép dat duoc hé théng

+ Téap trung, can than, liét ké df?ly du thiét bi, dung cu, ddm bdo an toan

1. Tim hiéu téng quan h¢ thong diéu hoa khong khi VRV
1.1. Gi6i thiéu so' d6 nguyén 1y hé théng diéu hoa khong khi VRV

May diéu hoa VRV ra doi tir nhitng nam 70 trudc yéu cau vé tiét kiém ning
luong va nhitng yéu cau cap thiét ctia cdc nha cao tang.

Cho t6i nay van chua c6 tén goi tiéng Viét nao phan 4nh dung ban chit may diéu
hoa kiéu VRV. Tuy nhién trong giéi chuyén mon ngudi ta da chap nhan goi la VRV
nhu cac nudc van st dung va hién nay duoc moi nguoi st dung rong rai.

May diéu hoa VRV do hing Daikin ctia Nhat phat minh dau tién. Hién nay hau
hét cac hing da san xuit cac may diéu hoa VRV va dat dudi cac tén goi khac nhau nhu
HRV, MRYV.., nhung vé mat ban chat thi khong c6 gi khac.

Tén goi VRV xuat phat tir cac chir dau tiéng Anh: Variable Refrigerant Volume,
nghia 13 hé thong diéu hoa c6 kha nang diéu chinh luu luong méi chat tuan hoan va
qua d6 c6 thé thay d6i cong suit theo phu tai bén ngoai.

Cong suat may lanh duoc xac dinh theo cong thirc:
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V, m.d?
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trong do:
- Hé s6 cidp may nén;
Wi - Thé tich hnat 1y thuyét, m’/s:
qo- Niang suit lanh riéng ciia may nén, kl'kg:
S- Chiéu dai quyet cua piston, m:
Z- S& xy lanh ciia may nén;
n- Téc d6 quay cta may nén, v/gidy:

Nhu vdy dé thay doi Q, theo phu tai bén ngoai mot trong nhitng bién phép la

thay d6i toc d6 quay ctia may nén. Dé thay doi toc do quay cia may nén trong hé
théng VRV nguoi ta sit dung bd bién tan dé thay ddi tan s6 ngudn dién va qua do6 thay
dbi téc do quay ctia may nén.

May diéu hoa VRV ra doi nham khéc phuc nhugc diém ciia may diéu hoa dang
roi 13 d6 dai duong dng dan ga, chénh léch do cao giita dan néng, dan lanh va cong
sudt lanh bi han ché. V&i may didu hoa VRV cho phép c6 thé kéo dai khoang cach
gifta dan néng va dan lanh lén dén 100m va chénh léch d6 cao dat 50m. Cong suat
may diéu hoa VRV ciing dat gi4 tri cong suat trung binh.

So d6 nguyén 1y va cau tao:

Theo hinh 14 so d6 nguyén Iy ctia mot hé thdng diéu hoa kiéu VRV. Hé théng
bao g@)m cac thiét bi chinh: Dan nong, dan lanh, hé théng duong éng dan va phu kién.

Outdoor unit
Branching joint
Branching header
1
)| 1
Indoor unit
Remote
controller

Hinh 3.1: So db nguyén 1y hé théng VRV.
1.2. Trinh bay chirc niing, nhi¢m vu ciia thiét bi

a) Dannong :

Dan néng 1a mot dan trao d6i nhiét 16n hoic t6 hop mot vai dan néng. Cau tao dan
néng ciing gdm dan trao d6i nhiét canh nhom trong cé b tri mot quat hudng truc, thoi
gi6 1én phia trén. Moto may nén va cac thiét bi phu ciia hé théng lam lanh dit & dan
néng. May nén lanh thuong 1a loai may kin ly tim dang xoan.

51



b) Dan lanh

Dan lanh c6 nhiéu chung loai nhu cac dan lanh cua cdc may diéu hoa roi. Mot dan
néng dugc lap khong cd dinh vi mot sé dan lanh nao d6, mién 14 téng cong suat cua
cac dan lanh dao dong trong khoang tir 50 + 130% cong suat dan nong. N6i chung cac
hé VRV c¢6 sb dan lanh trong khoang tir 4 dén 64 dan. Trong mot hé thdng co thé c6
nhiéu dan lanh kiéu dang va cong suét khac nhau. Céc dan lanh hoat dong hoan toan
doc 1ap thong qua bo diéu khién. Khi s lwong dan lanh trong hé théng hoat dong giam
thi hé théng tu dong diéu chinh cong suit mot cach twong Umg.

Céc dan lanh c6 thé duogc diéu khién bﬁng cac Remote hoic cac bd diéu khién theo
nhom.

N&i dan néng va dan lanh 1a mot hé théng 6ng dong va day dién diéu khién. Ong
dong trong hé thong nay cé kich ¢& 16n hon may diéu hoa roi. Hé théng 6ng dong
dugc nbi v6i nhau bang cac chi tiét ghép ndi chuyén dung goi 1a cac REFNET rét tién
loi.

Hé théng c6 trang bi bo diéu khién ty tich vi (PID) dé diéu khién nhiét do phong.

Hé c6 hai nhom dao tir, diéu tan (Inverter) va hoi nhiét (Heat recovery). May diéu
hoa VRV kiéu hoi nhiét c6 thé 1am viéc ¢ 2 ché d6 sudi nong va lam lanh.

¢) Pic diém chung

a. Uu diém

Mot dan nong cho phép lap dit v6i nhiéu dan lanh véi nhiéu cong suat, kiéu dang
khac nhau. Tong ning suét lanh cua cac IU cho phép thay doi trong khoang 16n 50-
130% cong suat lanh ctua OU.

Thay dbi cong suét lanh ciia may dé dang nho thay d6i luu luong moi chat tudn
hoan trong hé thong thong qua thay doi toc do quay nho bo bién tan.

Hé van c6 thé van hanh khi c6 mét s6 dan lanh hong héc hay dang stra chira.
Pham vi nhiét 6 lam viéc ndm trong gio1 han rong.

Chiéu dai cho phép 16n (100m) va do cao chénh léch gitta OU va IU: 50m, giita
cac IU la 15m.

Nho hé théng dng ndéi REFNET nén dé dang lap dit duong 6ng va ting do tin cay
cho hé thong.

Hé théng duong dng nho nén rat thich hop cho cac toa nha cao tang khi khong
gian lap dit bé.

b. Nhuge diém

Giai nhiét bang gi6 nén hiéu qua lam viéc chua cao.

SH luong dan lanh bi han ché nén chi thich hop cho cac hé théng cong suét vira.
D4 voi cac hé théng 16n thudong ngudi ta st dung hé thong Water chiller hodc diéu
hoa trung tdm

Gia thanh hé thong VRV 1a cao nhit trong cac hé thong diéu hoa khong khi.

¢ Dic tinh k¥ thuit ciia dan may lanh VRV — hang DAIKIN :
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Hinh trén m6 ta cac ché do lam viéc co thé co cia cac hé thong diéu hoa VRV.
Theo bang niy ta c6 cac ché do lam viéc cia may diéu hoa VRV nhu sau:
+ Ché d¢ lanh: Tit ca cac phong déu 1am lanh (1)
+ Ché d9 hoi nhiét (2), (3) va (4): Mot s6 phong lam lanh, mot s6 phong sudi 4m.
D6i voi may c6 ché do hoi nhiét ngoai cip dudng ng 1ong di va ga vé con co
thém dudng hodi va hé théng chon nhanh.
+ Ché a9 swéi: Tat ca cac phong déu sudi 4m.

Trén bang dac tinh k¥ thuat gioi thi€u dac tinh ky thuat cia cac may diéu hoa
VRV hang Daikin loai K, kiéu Inverter (Bom nhiét va 1am lanh riéng bit). O day phﬁn
chit biéu thi kiéu loai, phén sb biéu thi cong suat. Vi du loai dan lanh co cong suat
6300 kCal/h ky hiéu 1a 63K nhu FXYC63K, FXYK63K... Y nghia cta cc chit cu thé
nhu sau:

- FXYC- La dan lanh thdi theo 2 hudng d6i dién nhau (Double flow
Type). Loai nay c6 cac model: FXYC20K/25K/32K/40K/50K/63K/80K/125K

- FXYF - La dan lanh thdi theo 4 hudng (multi flow type). Loai ndy c6 cac
model sau: FXYF32K/40K/50K/63K/80K/100K/125K

- Loai th6i theo 1 hudng, dung lip dit & goc (corner type):
FXYK25K/32K/40K/63K

- Loai ap tran (ceiling suspended type): FXYH32K/63K/100K
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- Loai dat nén (floor standing): FXYL25K/40K/63K

- Loai dau tran (ceiling mounted duct type). Loai nay c6 cac model cu thé
nhu sau: FXYM40K/50K/63K/80K/100K/125K/200K/250K

- Loai treo tudong (wall mounted type): FXYA25K/32K/40K/50K/63K

- Loai v¢ tinh (Ceiling mounted buit-in type). Loai v€ tinh c6 cdc model
cu thé sau: FXYS25K/32K/40K/50K/63K/80K/100K /125K
+ Pac tinh k¥ thuat dan néng may VRV - hang Daikin

Dic tinh MODEL
RXS5K | RSXEK | RSXI0K | RSXYSK | RSXYSK |RSXY10K

Cong suat lanh

-Kealh 12500 | 20000 | 25.000 | 12500 | 20.000 | 25.000
-Btu/h 47800 | 76400 | 95500 | 47800 | 76400 | 95.500
-kW 141 224 28,0 140 24 280
C'ong suat suo1

-Keal’h 13.800 | 21.500 | 27.000
-Btu/h 54600 | 85300 | 107.500
kW 160 | 250 | 315

Bang dic tinh k¥ thuét & trén giéi thiéu dan nong may diéu hoa loai K, kiéu hoi
nhiét (Heat Recovery ). Ddi vé6i loai hdi nhiét can trang bi b0 lya chon ré nhanh BS
(Branch Selector Unit), dé lya chon ché d6 van hanh 1am lanh, sudi 4m hodc ca 2, tuy
thudc vao nhiét do cuia phong. DBdi véi model loai K ¢6 2 bd lua chon ré nhanh 13
BSV100K va BSV160K.

+ Pac tinh k¥ thuit dan néng may VRV, loai hoi nhiét - hang Daikin

MODEL RSEYSK RSEY10K
Cong suat

-KCalh 20.000 25.000

- Btwh 76.400 95.500
-kW 224 28.0
Céng suat

-KCalh 21.500 27.000

- Btwh 85.300 107.500
-kW 25.0 31.5

1.3. Phén tich dic tinh ky thuit ciia dan may lanh VRV-hédng DAIKIN
Dan lanh ctia may VRV c6 rat nhiéu dang,mdi dang c6 cac thong s6 ki thuat lip
dat khac nhau:
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M4y cassette am tran 4 huéng thdi

Ung dung: - Vin phong

Cua hang

May cassette am tran dat goc

~

May dau tran di dng gid, cét ap (E.S.P.)thap
~ ]

| &
s

)

i ¢ )

Ung dung: - Khach san
Van phong

Nha &

Ung dung: - Vin phong

Cua hang

Ung dung: -

Ung dung: -

ESZ)

May cassette am tran 2 huéng théi

Van phong
Cla hang

May dau tran di éng gié

LGET T
Van phong
Nha &

May dau tran di éng gié, cot ap (E.S.P.) cao

-~

Van phong
Pai sanh
Phong hop

May treo tudng

~

Ung dung: - Vén phong

Clia hang
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May dat san May dit san dugc che gidu

Khach san - Khach san
Van phong Van phong
Nha & Nha &
* An toan khi lip dit
Viéc lap dit va bao tri may lanh co thé bi nguy hiém do ap suat ciia hé théng va
cac thiét bi dién. Chi nhitng nguoi di qua 16p dao tao va du trinh do chuyén mon méi
duoc lép dat, stra chira hodc bao tri thiét bi lanh. Khi van hanh may lanh phai quan sat,
tuan thi nhimg qui tic van hanh an toan va thong s6 k§ thuat dinh kém trén may. Tudn

theo qui tic an toan khi han ndi dng: mang ging tay, kiéng bao ho, sir dung vai nhung
nudc lam mat cho qua trinh han, phai c6 dung cu chita chay dat gan vi tri han trong
sudt qua trinh han.
* Chuy!
Tat ngudn cap dién chinh cho may lanh trude khi tién hanh stra chira bao tri cho
may nham tranh dién giat c6 thé gdy nguy hiém cho ngudi stra chita.
a) Kiém tra ban dau
Khéng nén thao bao bi carton cho dén khi dem may dén vi tri can lap dé tranh
hu hong.
Kiém tra hu hong do van chuyén va bao cho dai 1y ban hang néu cé.
Kiém tra vé dién:
Piu day di¢n dung theo so d6 mach dién, ndi dét theo tiéu chuan dién quéc gia.
b) Pinh vi tri lip dat: (Chi ldy thong sé cia dan lanh cassette)
Xac dinh vi trf s& lap dit.
+ Kich thuéc dan lanh

mc"LE.’is - G-ENLSI.:‘WENTIIII: PUSH'U“]" :
B 420 .

EIRED SHS { A
1500m 08 WREA it |
D |

T L

. —— N\ 1500k 08 M ; |
1500 08 MR =7 > I% |

: | _!_ _____
0t 08 MAE o Lw ]

Hinh 3.2: Kich thu6c dan lanh.
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+ Kich ¢& dng dong:

Model ®Hoi(mm) ®Long(mm)
FXF25L/32L/40L 12,7 6,4
FXF50L/63L/80L 15,9 9,5
FXF100L/125L 19,01

+ Khong gian t6i thiéu khi lap dat:

I, ;’Wf%’#ﬁ/ﬁ;ﬁ’g

7 7 2 * 21500 .V

5 =

— — 7 Z

) 7 (N o _

i B / /

giﬁ’-msmm; Air Ak decharge | 2 ﬁ

Ly T, /ﬁ ﬁ

i I % %

i | o b

/4 7 %

Model H(mm)

FXF25.32.40.50.63.80L 256
FXF100.125L 298

+ Kich thuéc lap dat:

dr
| .
4+ A
+ Luu y khi thi cong 6ng dong:
_?'1 o-20g
Sm [Sm
fode B Sm s5m
e &d &
- L.J__,_ sm| g, [sm 5"".

Chiéu dai thuc t€ 45m + Trd lyc dudng 6ng (Co,REFNET)
Vi du tinh cho ¢& 6ng D19.1mm

Chiéu dai twong duong =
Pu¥ing kinh (mm)) DngL hay Co | Chifudaithwcte + 8 Co

£ 0.16 (0.35m x 8)
9.5 0.18

127 ©.20 =45+ 2.8
15.9 0.25 =47.8m

57




Khi chiéu dai twong duong ciia duong 6ng gilta dan néng va dan lanh > 90 m,
duong vé (gas) chinh phai duoc ting 16n 1 cip dé giam cong suat tbi thiéu do ap suét

giam
Bang qui doi chiéu dai twong dwong:
[ Ué6n ong dang L hodc Co
Preong kinh 6ng xday m/1 N&i dang L hay Co 1. REFNET
(reem) joint: 0,5 m/Ljoint

6.4x0.8 0.16 J " '
9.5x0.8 0.18 2. REFNET
12.7x0.8 0.20 header
15.9x1.0 0.25
e g 1,0m/1header
22.2x1.2 0.40
25.4x1.2 0.45
28.6x1.2 0.50
31.8x1.2 0.55
34.9x1.3 0.65
41.3x1.7 0.80
S4.1x1.7 0.90

Kich ¢& dwong 6ng cuc bd

Kich cd dwimg éng két ndi cida din lanh
Céng sudt danh Cd 6ng (duwirng kinh ngoai x 4¢ day 1651
dinh ciia dan thifu) _
lanh Ong vé Ong di
20.25.32.40 127 x0.8 & 6.4x08
50 . 63 .80 &159x1.0
100. 125 191 x1.0 & RO XS
200 =254 x1.2
&12.7 x 0.9
250 5286 x1.2 x

Thi cong duong dng dong can luu y dic biét vé van dé: lam sach, 1am kho, lam
kin (han 6ng bén trong phai c6 khi nito — lam sach-thtr xi 4p luc - hat chan khong hé

thong).

V6i REFNET joint ¢6 thé dat ¢ vi tri nam ngang hodc thang ding:
- Trong hé théng 6ng ndm ngang REFNET joint cho phép dat nghién 30° so voi

vi tri phuong ngang.

- Trong vi tri thang dmg REFNET joint chi nén dat dimg khong nén lap nghiéng.
Véi REFNET header chi dugc phép 1ip ndm ngang.
Vai thong s6 cia REFNET JOINT VRV-II DAIKIN:

d) Lap ong thoat nuéc:

Yéu cau lap bang 6ng PVC, dudng kinh 32mm, d6 nghiéng t6i thiéu 1%. Khong

duoc lap bang 6ng mém.

58



LA L) W W

L, |
Hanger bracket —{1-15m| 11100 gradient or more

_F:r;:z{t
124 AT

60000

Lap ding ky thuat.

VW/glj
7l

WRONG X

Lip sai k¥ thuat.
+ Khi Lap dat nhiéu dng thoat nudc véi nhau, can tao cac biy nude tranh nude chay
nguoc vé dan lanh khi ding, vi trong dan lanh c6 bom nuéc ngung:

sy, Ceingsld ...,
300 mm _ bracket .
L [1-15m kv Hanger Adjustable

== fgv’ (< 550)
; \\Drainraisingpipeﬁ v
Clamp (attached) (2l\ \ Raising section
Drain hose (attached) (1)
£
£ =3 =) =3
9 - :
° R Slope downwards at a gradient
v /== il 10
THoint converging drain pipes
Fi. AA
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Thi c6ng dudng 6ng nudc xa
Pudng 6ng x4 gbp

Drain piping when instaling plura | indoar units

Drain wator head  gamelar y
n wator haad  diameta
ofindoor Ut e moesble 3

Thi c6ng dudng 6ng nudc xa

Phitong phdp chon dudng kinh 6ng x4 gop:
1. Pudng 6ng x3 theo phitdng ngang:

Ludng nudc ngumg tu (1/gid)
Pudng kinh Liru §
b6 déc 1:50 Pé déc 1:100
21 39 27 Khong s dung
“27 70 50 cho &ng xd gop
" 34 125 88
T 49 247 175 S djng cho Gng
xd gop
@60 473 334

* Viéc tinh todn dua vio hidng nudc chi€ém 10% mat cit ngang d, Kinh 6ng
% Pudng kinh 6ng x4 gop t61 thiéu 34

36

60

Uén cong doan dau6ng théng
hdi d€ tranh bui rdi vio didng




Thi c6ng dudng 6ng nudc xa
Phuong phdp chon dudng kinh 6ng x3 gop:
2. Pudng 6ng x4 theo phuong ditng:

Dudng kinh(mm) | ~"0"8 ‘(‘]'EEE““E g Lua §

21 220 Khéng sif dung cho

" 27 410 dng x3 gop

" 34 730

" 49 1440 o

T 2760 Su dunggt;]:}o ong xa
76 5710

) 8280

* Puidng kinh 6ng xa truc ditng 6 thién @34

av

"

Biind cap

Vidu lip dit ding kbi =& dung biy ntdc quanh df'm

Hi:50mm or mone
Mz /20 My

Thi cOng dudng 6ng nude x4

Sai lam :
— Cdc vi tri b3y midc khéng c6
kha ning lim sach
Vin dé :
— Bui, rdc tich tu trong bd'y

nutdc lim tic nghén dudng
nudc thod t

Tu vén:
— Han ché sit dung bdy nudc

— Hodc thi céng theo hudng
d&'n nhu hinh bén trdi
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e) Thi cong dwong dién diéu khién

Chu y day diéu khién va day dong luc sé& di song song véi nhau,khoang cach t6i

thiéu

bién 4p va dong dién

Khoang cach

>100v

<10A

300mm

S50A

500mm

100A

1000mm

>100A

1500mm

Qutdoor unit

Cooling/Heating

Group control

A remote controller can control up fo 16
indoor units at the same fime.

{Automatic address setting)

%

maode switch control
Coeling/Heating mode of
the outdoor unit can be
switched with the remote
controller for indoor unit.

I;
IR R e e e el e
call | ( )
Remate Remote
controller controlier

[ 11 11 11 1

A NEIVAN

4
%”
]

Remote
controller

s

¥

#
Two-remote-controller—- ( E
control ;
By connecfing with two re- Fo—

mote confrollers, an outdoor
unit can be conirolled freely
either from the one in the
room or from the one in the
confrol room. (Last seting
override)

Group control is possible by
uging two remote controllers.

controller  controller

&
( ) [S—]
Remote Remote
controller

Remote control

Remote coentroller wiring can be extended
up to 200m, which makes it possible for the
indoor unit remote controllers o be instal-
led at one place without being separated.

Lossnay

T

Interlocking control

Heat recovery ventilator {Lossnay)
can be operated and controlled with
indoor unit remote controller.

Remote
centroller
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" M& rong diéu khién hé SkyAir

Adaptor DTA109A52 KET NOT HE SKYAIR VAO HE THONG BIE U KHIEN TRUNG TAM

Thi cong ddy dicu khién

TO HQGP DANNONG 2 - 3MODUL

1 2 3
| —— I | [ |
A1P
4 |5 |6 6 6
A|BIC|F1|F2[F1 [F2Q1|Q2 Q102 Q1Qg|
a[e[s[e[p[ep]a]s] 2l Qn
VY T V_ g A\ I Y
H i
T f 9
8
1. Dinndng MASTER 4. TO IN/D UNIT 7. Dén b6 chon cooler/heater
2. DinndngSLAVE 5. TOOUT/D UNIT 8, Pén din lanh
3, DinnéngSLAVE 6.TO MULTID UNIT 9. Dén h thiing khic 2

DTA109AL2
/ Khdng phdn cuc
[+] [+]
PCB diin lanh E ~ {( Thiét bi ki€n
7 trung tdm
X1A
=] O
Nhém di€u khi€n
X30A khdc
Céng két ndi
(di kém)
l\_ 40 __/
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+ Hé thong dién cia VRV:

A
-

2. Lip dit hé thong diéu hoa khong khi VRV
2.1. Chuén bi dung cu, thiét bi
- May diéu hoa trung thm VRV.
- FCU, AHU
- Ban v¢ thi cong.
- Ban v& lip dit.
- Quy trinh lap dit theo catalogue.
2.2. Thuc hién theo quy trinh
- Khao sat cac thong sb
- Poc ban vé.
- Théng ké thiét bi, dung cu thi cong
- Lap quy trinh lap dat:
+ Lap dit 6ng chd qua tudng.
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+ Lap dan lanh.
+ Lap thanh treo.
+ Lép 6ng gas.
+ Lap dit 6ng nude ngung.
+ Lap dat ong gio.
+ Lap dit bao on.
+ Lap dat duong day dién .
+ Lap dat dan nong.
+ Thur ap.
+ HUat chan khong.
+ Quy trinh va cdc tiéu chuin thwe hién cong viéc:

TT Tén cong viée Thiét bi - dung cu Tiéu chuan thyc hién
01 | Nghién ctru so do | Ban vé Pay du
nguyén 1y cua hé | Gidy bat Chinh xéc
thdng VRV
02 | Chuc nang nhiém | Ban vé Pay du
vu cta cac thiét bi | Gidy bat Chinh xéc
trong hé thbng VRV Quan hé giita cac thiét bi
03 | Cau tao cua cac |Banvé Pay du
thiét bi trong hé | Gidy but Chinh xac
thong VRV
04 | Phuong phap diéu | Ban vé Pay du
chinh Gidy but Chinh xac
05 | Uu nhugc diém va | Gidy but Pay du
pham vi tng dung Chinh xéac
+ Huéng din cich thirc thue hién cong viée:
Tén cong viéc Huéng din

Nghién ctru so
d6 nguyén Iy
cia hé théng
VRV

So d6 cac thiét bi chinh

So d6 duong dng dan moi chat
So d6 duong dién dong luc

So d6 duong dién diéu khién

Chtc
nhiém vu cua
céc thiét bi trong
hé théng VRV

nang

Khéi Outdoor
Khéi Indoor
B6 phan nhanh
Bo6 chia ga

Cau tao cua cac
thiét bi trong hé
thong VRV

Khoi Outdoor
Khéi Indoor
B6 phan nhanh
B chia ga

Phuong
diéu chinh

phap

Uu va nhuge diém cua cac phuong phap diéu chinh
Nhan biét cic phuong phap diéu chinh trén ban vé
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Diéu chinh duogc nang suat lanh trén thiét bi thuc té
Nhén biét nguyén 1y lam viéc cua thiét bi diéu chinh

Uu nhuge diém | K¥ thuat
va pham vi tng | My thuat
dung Kinh té

2.3. Ngiin ngira cac 16i thwong gip va cach khic phuc

- Nudce ngung khong thoat ra ngoai dugce

Céach khéc phuyc: diéu chinh lai d6 déc cua thanh treo dudng nudc ngung.
- Kim d6ng ho do 4p suat rung dong lién tuc.

Céch khic phuc: co 1ap thiét bi, hat chan khong va xir 1y su c.

- Phong khong mat lién tuc va khong dat do lanh nhu yéu cau.

Cach khac phuc: xem xét do nghiéng cua dan lanh va diéu chinh theo tiéu chuan.

- Hé thong khi van hanh rat 1au méi dat d lanh nhu yéu cau.
Céach khéc phuc: Lam sach bui ban bam trén thiét bj trao ddi nhiét va bo loc.
- Co khoang h¢ gilta mat na dan lanh va tran.

Céach khic phuc: dung phu kién bd sung giira mit na va tran.

- Xa y ra hién tuong cudn gié dan lanh.

Céach khéic phuc: luu y kiém tra khi 1ap dat dan lanh.

- Méy lanh van hanh c6 tiéng on.

Cach khac phyc: kiém tra lap ddt bao 6n (cach nhiét) cta dng gio.
- Kich thuéc 6ng gio6 qua 16n sau khi con

Cach khic phyc: thay thé dng gidé mdi.

- Puodng 6ng gié qua dai nén khong du gié cap cho phong.

Céach khéc phuc: diéu chinh cho phu hop..

- Lap dat ctra gié khong thich hop nén phong khong mat.

Céach khéc phyc: diéu chinh cho phu hop.
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3. CAU HOI ON TAP

1/ Hay trinh bay tong quan hé thong diéu hoa khong khi VRV?

2/ Hay trinh bay quy trinh ldp dat hé thong diéu hoa khong khi VRV?

3/ Hay trinh bay cach thitrc van hanh hé théng diéu hoa khong khi VRV?

4/ Hay trinh bay cac 18i thudng gip va cach khic phuc khi lap dit hé thong diéu hoa
khéng khi VRV?
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Bai 4: LAP PAT HE THONG PUONG ONG DAN NUGC

Gioi thi¢u:

Hé théng dudng dng nude trong hé thong diéu hoa khong khi duge dung cho nhiéu
muc dich khac nhau. Puong 6ng ¢6 thé dan nudc lanh, nudc giai nhi€t hodc nudc nong
tiy thudc vao hé thong cu thé. Lap dit duong dng 13 mot cong tac quan trong dé dam bao
sy lam viéc On dinh va hiéu qua cua h¢ théng diéu hoa.

Muc tiéu:

+ Néu dugc tiéu chuan cac loai dudng ong dan nudc, gia treo, gia dd, chong rung

trong hé thong diéu hoa khong khi trung tim

+ Pua ra cong thire tinh chon dudng kinh dng theo tiéu chuan

+ Panh gia duoc yéu cau téc do ctia dong nude trong hé thong diéu hoa khong khi

+ Phan loai dugc cac loai dudng éng dan, gia treo, gia d&, chng rung..

+ Poc duge cac thong sb ky thuat trén cataloge.

+ Liét ké dugc qui trinh lap dat

+ Lép dat duoc hé théng

+ Can than, ti mi, tuan thu cac tiéu chuan, dam bao an toan

1. Gi6i thiéu h¢ thong dwong ong
1.1. Phan loai cac loai dwong ong
Trong cac k§y thuat diéu hoa khong khi c6 sir dung cac loai dudng éng nude nhu sau:
- DPuong 6ng nudc giai nhi¢t cho céac thiét bi ngung tu;
- Duong 6ng nude lanh dé 1am lanh khong khi;
- Puong dng nudc ndéng va hoi bao hoa dé sudi am mua dong;
- DPudng dng nudc ngung.

Muc dich ciia viéc tinh toan dng dan nude 1a xac dinh kich thude hop 1y cta dudng
6ng, xac dinh téng ton that trd lyc va chon bom. Pé lam dugc diéu d6 can phai biét trude
luu luong nudc tudn hoan. Luu lugng d6 dugc xac dinh tr cac phuong trinh trao doi
nhiét.

Nguoi ta sir dung nhiéu loai vat liéu khac nhau lam duong éng cu thé nhu sau:

Churc nang Vit liéu
1. Ong nuéc lanh Chiller - Ong thép den hodc thép trang kém
- Ong dong cimg
2. Ong nuéc giai nhiét va nudc cap - Ong thép trang kém
- Ong dong cung
3. Ong nudc ngung hodc xi cin - Ong thép trang kém
- Ong ddng cimg
- Ong PVC
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4. BAo hoa hoic 6ng nudc ngung bio hoa | - Ong thép den

- Ong dong cimg
5. Nudc nong - Ong thép den

- Ong dong cimg

Céc loai dng thép den thudong duoc st dung dé dan nude co nhiéu loai v6i d6 day
mong khac nhau. Theo muc d0 diy ngudi ta chia ra 1am nhiéu muc khic nhau tir
Schedule 10 dén Schedule 160. Trén bang 4.1 cac loai 6ng ky hiéu ST 1a éng c6 do day
tiéu chuan, cac 6ng XL 1a loai 6ng c6 chiéu day rat 1on.

Bing 4.1 Pic tinh ciia dwong ong thép

Puong kinh danh nghia | Pwong kinh | Puong kinh | Ap suat lam | Loai
trong(mm) | ngoai (mm) viéc at

1/4 6 9 13 13 40ST
1/4 6 7 13 61 80XS
3/8 9 12 17 14 40ST
3/8 9 10 17 58 80XS
1/2 12 15 21 15 40ST
1/2 12 13,868 21 53 80XS
3/4 19 20,93 26 15 40ST
3/4 19 18,46 26 48 80XS
1 25 26,64 28 16 40ST
1 25 24,3 28 45 80XS
1.1/4 31 35,05 42 16 40ST
1.1/4 31 32,46 42 42 80XS
1.1/2 38 40,98 48 16 40ST
1.1/2 38 38,1 48 40 80XS
2 50 52,5 60 16 40ST
2 50 49,25 60 39 80XS
2.1/2 63 62,71 73 37 40ST
2.1/2 63 59 73 59 80XS
3 76 77,927 88 34 40ST
3 76 73,66 88 54 40ST
4 101.6 102,26 114 30 80XS
4 101.6 97,18 114 49 40ST
6 152.4 154,05 168 49 80XS

6 152.4 146,33 168 85 30
8 203.2 205 219 37 40ST
8 203.2 202,171 219 45 80XS

8 102.2 193,675 219 78 30
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10 254 257,45 273 34 40ST
10 254 254,5 273 43 80XS
10 254 247,65 273 62 30ST
12 304,8 307,08 323 32 40
12 304,8 303,225 323 41 XS
12 304,8 298,45 323 53 80
12 304,8 288,95 323 76 30ST
14 355,6 336,55 355 34 40
14 355,6 333,4 355 41 XS
14 355,6 330,2 355 48 80
14 355,6 317,5 355 76 80ST

Puong 6ng dong duoc chia ra cac loai K, L, M va DWV. Loai K c6 bé day 16n
nhét, loai DWV la mong nhét. Thuc té hay st dung loai L. Bang 4.2 trinh bay cac dac tinh

k¥ thuat cia mot s loai 6ng dong khac nhau.
Bang 4.2: Pic tinh cia duong dng dong

Puong kinh danh nghia Loai dwong kinh Puong kinh
inch mm trong, mm ngoai,mm
1.1/4 31,75 DWV 32 34
1.1/2 38,1 DWV 39 41

2 50,8 DWV 51 53
3 76,2 DWV 77 79
4 101,6 DWV 101 104
5 127 DWV 126 130
6 152,4 DWV 151,358 155
8 203,2 K 192,6 206
8 203,2 L 196,215 206
8 203,2 M 197,74 206
8 203,2 DWV 200,83 206
10 254 K 240 257
10 254 L 244,475 257
10 254 M 246,4 257
12 304,8 K 287,4 307
12 304,8 L 293,75 307
12 304,8 M 295,07 307

1.2. Phan tich su gian n& vi nhiét cta cac loai duong ong
Trong qua trinh lam vi¢c nhiét do ctia nudc ludn ludn thay doi trong mot khoan tuong
doi rdng, nén can luu ¥ té1 sw gidn nd vi nhiét cua duong ong dé co cac bién phap ngan
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ngira thich hop. Trén bang 4.3 1a muc do gidn nd cua dudong éng dong va dng thép so voi

& trang thai 0°C. Mtrc d6 gian nd hau nhu ty 1é thuan véi khoang thay doi nhiét do. Dé bu

gidn nd trong k¥ thuat didu hoa ngudi ta st dung cac doan dng chit U, Z va chit L.
Bang 4.3: Mirc dd gidn né dwong ong

Khodng nhiét do Mirc do gian né, mm/m
Ong dong Ong thép

0 0 0

10 0,168 0,111
20 0,336 0,223
30 0,504 0,336
40 0,672 0,459
50 0,840 0,572
60 1,080 0,684
70 1,187 0,805

Ngoai phuong phap st dung cac doan ong néu trén, trong thuc té dé bu gidn no
ngudi ta con sir dung cac rodng gidn nd, dung éng mém cao su néu nhiét dé cho phép .
2. Lap dit hé thong dwong ong thép
2.1. Chuan bi dung cu, thiét bi

2.2. Thyuc hién theo quy trinh

2.3. Ngin ngira cac 18i thwong gip va cach khic phuc
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3. Lap dit hé thong dwong dng nwéc ngung
3.1. Chuén bi dung cu, thiét bi

3.2. Thyc hién theo quy trinh
Lap dat ng nude ngung cia didu hoa gdm cac quy trinh sau day:
a) Lap 6ng xa nwéc dan lanh:
Buéc 1: Nbi voi xa nude di kém (loai déo) vao chd xa nudce cua dan lanh.
o Phai str dung voi xa nude di kem voi may.
« Loai voi déo s& ngin ngira ing sudt qua mic tir bé xa.
« Khongudn ngang voi xa dé ngan lyc tac dong qua mirc 1én voi. Udn voi xa c6 the
gay 10 ri nudc.
Buwérc 2: Xiét chat két ndi voi xa nudc véi chd xa ciia may bang dai voi xa.
« Khong dung keo dé gan voi xa nudc (phu kién) vao chd xa ciia may.
o Dung keo sé& gay kho thdo voi xa khoi may lac bao tri may hodc twong tu.
Buéc 3: Lap dng x4 nhanh vao 6ng xa chinh.

Cho phép diéu
chinh géc do
Ong xa chinh
Vi du Iap dat

Hinh 4.1: Lap éng x4 nhanh vao dng xa chinh.
Néu éng x& chinh da dwoc 1ap s8n va khéng thé ddm bao do dbc can thiét cho 6ng xa
nhanh, ban can tang téi da d6 cao xa nuwéc. (Kiém tra lai dd cao xa nwéc trong sach huéng
dan Iép dat vi cac model khac nhau cé dd cao xa nwéc khac nhau.)
' Ong xa nhanh

Ong xa chinh

P06 cao xa nudc

Hinh 4.2: Kiém tra do cao xa nuéc.
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b) Lip 6ng x& nwéc chung :

Khi ndi ng xa chinh vao mot éng xa doc c6 thé sir dung khdp ndi chir Y hodc chir T. Tuy
nhién st dung khép ndi chit Y 13 cach tot nhat. Néu khong mua dugce tai chd, ciing c6 thé
str dung khép ndi chir T.

Néi voi 6ng xa doc bang khép nédi chir Y Néi véi 6ng xa doc bang khép néi chir T
Hinh 4.3: Néi dng x4 chinh vao dng x4 doc bang khdp nbi chit Y hodc chit T.

A

Ong xa nhanh

Nat xa

N

@ S Ong théng hoi
Ong xa doc

Ong xa chinh

Vi du vé I8p dat bng xa
Hinh 4.4: Vi du vé lap dat ong xa.

¢) Kiém tra ludong nwéc:
Buéc 1: Tién hanh kiém tra ludng nuée trude khi boc dng.
Buéc 2: Dung nat xa & dau 6ng xa chinh dé kiém tra ludng nudc.
=> Luu y: Truong hop sir dung dng PV (polyvinyl), dung keo mau dé gitp tho lap may
khong quén dat lai nat tham do.
Tinh Ivu lugng xa dya vao sb lugng dan lanh két ndi voi 6ng xa chinh. Puong kinh trong
ctia dng co thé tinh bang phwong phap sau day:
6 lit méi gio ddi voi mdi HP 1a cach tinh gﬁn ding cho luu Iugng x4 cua dan lanh. Vi du,
c6 3 may véi 2 HP va 2 may véi 3 HP:

6L/h 2HP 3may+6L/h 3HP 2may=72L/h.
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(1) Mdi quan hé giira dudng kinh trong ctia 6ng xa chinh va luu lwong xa cho phép khi st

dung dng x4 chung (trudng hop cé 16 thong hoi)

PVC

PVC25

PVC32

PVC40

PVC50

PVC63

Puwérng Kinh trong éng

(Gia tri tham khao mm)

19

27

34

44

56

Lwu lwveng cho phép [L/hr]

D6 déc=1/50 Do déc =1/100 S
e = Khéng thich hop cho éng xa chinh do
70 50 Iuru legng cho phép han chée
125 88
247 175
Thich hop cho éng xa chinh
473 334

(2) Mbi quan hé giira duong kinh trong ctia ng xa doc va luu luong xa cho phép khi sir

dung dng x4 chung (trudng hop cé 16 thdng hoi)

PVC

PVC25

PVC32

PVC40

PVC50

PVC63

PVC75

PVC90

Buwérng kinh trong éng

(Gia tri tham khao mm)

19

27

34

44

56

66

79

Lwu Iwgng cho phép

220

410

730

1440

2760

5710

8280

[Lhr] Comments

Khong thich hep cho éng xa doc trong truéng hop
str dung éng xa chung

Cé thé dung cho éng xa doc trong trwdang hop st
dung éng xa chung

3.3. Ngin ngira cic 16i thwong giip va cach khic phuc
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4. Lap dit cach nhiét dwong ong

4.1. Chuin bi dung cu, thiét bi

- Chuén bi sin cac ban vé thi cong.

- Chuén bi san sang vat tu, phu kién tuan thu theo trinh duyét vat tu da dugc phé duyét.
- Kiém tra mit bang thi cong.

- Kiém tra lai chat luong 6ng va phu kién, khong bi 15i.

- Chuan b day du cac dung cu can thiét dé lap dat (phu hop véi timg vat liéu cach nhiét)
- Pam bao cac gia d& da dugc nghiém thu trude khi lap dit.

4.2. Thuc hién theo quy trinh

Thuc hi¢n theo quy trinh:

- Céc chi tiét, bo phan cach nhiét chuyén 1én cong truong tai cac vi tri bang phang, gon
gang, sach s& Luu y khong chat dong cao, khong dé nudc thdm vio cach nhiét dé hu
hong cach nhiét

- Pam bao viéc bao tri, sira chita, boc khdp ndi va nhirng chd twong tu thuc hién dung
theo quy trinh:

Boc 6ng

_ Boc én
:khgng phai cac (céc doangnélj
Quy trinh oan non)
cong viéc 5ol
éng '
{khéing phai céc (ca??o;’%.]
doan noi)

- Néu nhiét d0 khu vuc xung quanh 6ng lanh 16n hon 300C va do am 1én hon 80% thi
phai str dung bao 6n (Céach nhiét) c6 do day 20mm hodc 16n hon 20mm. (ttr 20mm tré 1én
tuy khu vuc)

- Phai chic chin boc cac doan ndi (han, loe,...) sau khi thir 4p. Phai chic chan boc riéng
ong gas va dng 1ong cta hé thong.

—X X O_

| Boc chung L'.'bng gas va dng chét | | Chi boc 6ng gas I I Boc riéng 6ng gas va 6ng chét Idng I

Ong chét iong Ong gas Ong chét Ing Ong gas Ong chét 1dng Ong

S e

J TN

. Vat iéu bao 6n o
Vat liéu bao on Vit liéu bdo 6n ’ Vit liéu bdo 6n

- Phai can than khong dé khoang hé nao khép ndi chd vo boc.
- Luu y khong stir dung lai vat li¢u bao 6n (cach nhi¢t) da hu hong.
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- Do bao 6n (cach nhiét) s& co lai trong tuong lai nén khoang hé can chén doan bao 6n dai
hon 200mm vao khoang hd.
- Cb ging giam thiéu chd cét trén bao 6n.

- - -

| L+200 | L + Khodng 200 mm bdo 6n
>

] 2

- Luu y khi tién hanh 13p dat bao on doan dng cong.

=) - I

Keo dac biéet l

Bang gia ¢ voi bdo 6n

4.3. Ngiin ngira cac 16i thwong gip va cach khic phuc
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5. CAU HOI ON TAP

1/ Hay trinh bay cach kiém tra lugng gas trong may dung yéu cau k¥ thuat?

2/ Hay trinh bay cach kiém tra luong dau trong may dung yéu cau ky thuat?

3/ Hay trinh bay cach kiém tra luong chit tai lanh ding yéu cau k¥ thuat?

4/ Hay trinh bay phuong phap 1am sach binh ngung tu — binh bay hoi dung yéu cau k¥
thuat?

5/ Hay trinh bay phuong phap 1am sach thap giai nhiét dung yéu cau ky thuat?

6/ Hay trinh bay phuong phap lam sach duong éng dan nudc — hé thong luéi loc gié ding
yéu cau k¥ thuat?

7/ Hay trinh bay phuong phap lam sach phin loc gas diing yéu cau ky thuat?

8/ Hay trinh bay phuong phap bao tri — bao dudng bom — quat — may khudy?

9/ Hay trinh bay phuong phap bao tri — bao dudng hé thong boi tron may nén?

10/ Hay trinh bay phuong phép bao tri hé thong dién dong luc?
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Bai 5: LAP PAT THAP GIAI NHIET, BINH GIAN NO VA THIET BI PHU

Gioi thi¢u:

Thap giai nhiét, binh gidn nd va cac thiét bi phu khac 1a nhitng thiét bi rat quan
trong trong hé thong diéu hoa trung tam. Cac thiét bi nay c6 thé duoc trang bi nguyén
chiéc hodc c6 thé duoc ché tao don chiée tuy theo yéu ciu cua tung cong trinh, nén vi¢c
nam chic duoc nguyén 1y lam viéc va nguyén 1y ciu tao ctia chiing 1a rat can thiét phuc
vu cho cong tac lap dit hé thong.

Muc tiéu:

+ Néu dugc chlrc nang va nhiém vu cta thap giai nhiét, binh gian nd, thiét bi phu

trong hé thong diéu hoa khong khi trung tim;

+ Liét ké va trinh bay dugc nguyén 1y 1am viéc, cau tao cta cac chi tiét trong thap

giai nhiét, binh gidn nd, thiét bi phy;

+ Tinh chon thap giai nhiét, binh gidn ng, thiét bi phu phu hop cong suit véi hé

thdng diéu hoa khong khi;

+ Qui trinh lép dat, van hanh thap giai nhiét, binh gian ng, thiét bi phu;

+ Lip dat duoc céc thiét bi trén

+ Céan than, ti mi, tuan thu diéu kién lam viéc cua thap giai nhiét, binh gian no,

thiét bi phu.

1. Lip dat thap giai nhiét
1.1. Nguyén tic ciu tao va 1am viéc thap giai nhiét

Trong hé théng diéu hoa khong khi giai nhiét bang nudc budc phai sir dung thap giai
nhiét. Thap giai nhiét duoc sir dung dé giai nhiét nude 1am mat binh ngung trong hé théng
may lanh méy diéu hoa khong khi.

A

Hinh 5.1: Thap giai nhiét RINKI (Hong Kong)
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+ Cu tao ciia thap gidi nhiét gdm:

Than va day thap bang nhua composit. Bén trong c6 cic khéi soi nhya c6 tac dung lam
toi nudc, ting bé mat tiép xtic, thuong co 2 khdi. Ngoai ra bén trong con c¢6 hé thdng dng
phun nudc, quat huéng truc. Hé théng dng phung nudc quay xung quanh truc khi c6 nudc
phun. M6 to quat dat trén dinh thap. Xung quanh phan than con c6 cac tim ludi, ¢ thé dé
dang thao ra vé sinh day thap, cho phép quan st tinh hinh nu6c trong thap nhung van ngin
can rac ¢ thé roi vao bén trong thap. Théan thap dugc lap tir mot vai tim riéng biét, cac vi tri
lap tao thanh gan ting sirc bén cho than thap.

Phan dudi day thap co cac dng nudc sau: Ong nude vao, dng nudce ra, dng xa cin, dng cap
nuée bo sung va dng xa tran.

Canh quat (4 ‘—.‘5;- (1) Mbéto
Pau phun (5 ) =< ’ (2) Khung méto
Ong phun (8 ¢ 2R 3) Ludibao vé canh quat
Tam tan nhiét (Filling) (9 F— é 1 4 | (6) Voébdn
Nut déng @) PRI o L @) Lb kiém tra
Thanh d& tdm tan nhiét 12 ;‘i.‘;l}-b?j_'-{}‘\'g}jj | | @0 Ong dimg

Ludi xam (3 149 Cauthang

- o |
Van phao ty dong 16 ol | NN | [ | 19 Chan d& vé bon
¢ - ; ™ - £ 2
Thiét bj loc nuéc 18 = I N . J l 17 Peée bon
_H - - ~'| L

Hinh 5.2: C4u tao Thap giai nhiét.
Khi chon thép giai nhiét ngudi ta cin ctr vao cong suat giai nhiét. Cong suat d6 duogc can
ctr vao ma hiéu cua thap. Vi du thap FRK-80 c6 cong suét giai nhiét 80 Ton.
Ttr luu lugng caa thap co thé xac dinh duoc cong suét giai nhiét cia thap.
Q=G.C, Aty
Trong do :
G: Luu lugng nudc cua thap, kg/s.
Cn: Nhiét dung riéng cua nudc : C, = 1 kCal/kg.do.
Atn: DO chénh Iénh nhiét 0 nudc vao ra thap At,=4°C.,
1.2. Li¢t ké cac chi tiét thap giai nhiét
+ Vo thap: duoc lam tir soi thity tinh chdng han gi, chéng dn mon, trong d6 cac thanh sit
¢ dinh dugce xi mang trang kém, vi vay do bén cua thiét bi rat cao va it chiu tac dong boi
thoi tiét
+ Canh quat: duogc cAu thanh tir chét liéu hop kim nhom; canh va mam duoc thiét ké can
bang v&i nhau
+ Pé bon: 12 bd phan chtra nudc .
+ Tam tan nudc: st dung chat liéu PVC c6 do bén cao gitp can lyc gid va giam thiéu that
thoat nudc ciing nhu gitp nguoi sir dung han ché s 1an thém nudc cho thiét bi.
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+ Heé thdng dong co: duogc thiét ké dic biét gitip chéng thdm nudc, ngoai ra ching ¢ két
céu gon nhe, gia cong tinh té, chuyén dong bang banh ring, co chi sb an toan cao, thao tac
str dung kha don gian, d& bao dudng, dic biét chi phi bao dudng dong co thip nhung cong
suét motor van dugc dam béo.
+ Tam giai nhiét: dugc lam tur vat liéu PVC va dugc thiét ké dang gon song, c6 chirc nang
phan chia nudc va giai nhiét cho ngudn nude noéng gitp téi uvu hoéa hidu qua lam mat
nuac.
+ Heé thdng phan nudc: co thiét ké theo dang dau phun 4p thap, 16 ng phun 16n nén it bi &
dong nudc 1am cho kha ning phan nudc 1én toan tdm giai nhiét duge déu hon.
+ Thiét bi chéng 6n: day la thiét bi giam am gitip giam am thanh cua tiéng nudc nho giot
trong qua trinh van hanh cua thap.
1.3. Tinh chgn thap giai nhiét
+ Tinh cong sut cua thap :
Can xéc dinh cac thong sb
Nhiét d6 nude trude khi vao hé thong
Nhiét dd nudc sau khi ra hé théng
Luu luong nude vao, ra hé thdng
Cong thire tinh:

Q:CXMX(Tz-Tl)
Trong do:
+ C: Nhiét dung riéng cua nudc 4200 (J/kg.K).
+ M: Khéi luong ctia nude (tinh théng qua luu luong).
+ T, : Nhi€t do nudc sau khi gidi nhiét.
+ T1: Nhi€t do nudc trude khi gidi nhiét.
- Ta s€ c6 cong suat toa nhiét ctia hé thong.
- Cung v6i yéu té nhiét d6 moi trudng, mat bang va tinh quan trong cta hé thng ta s&
quyét dinh duoc cong suit sudt 1am mat cta thap giai nhiét, ciing nhu sb luong thap giai
nhiét.
=> Ta chon dwoc ma thdp gidi nhiét can thiét cho hé thong (chii ¥ chuyén doi don vi
trong qua trinh tinh toan)
+ Lua chon bom cho thap :
Cén xéc dinh
Luu lvong cua bom
Ap suat ciia bom
Quan hé giita luu lugng va ap suét trén cung mot bom 13 mot ham nghich bién (ap suét
cao thi luu lugng thip va nguoc lai)
Luu lugng ctia bom dugc xac dinh qua thap
Ap Suat ctia bom duoc xac dinh qua vi tri giita bom va thap. Kich thudc cua duong ong
va duong di cua duong 6ng.
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=> C6 dii cdc thong sé trén ta sé chon dc ma bom can thiét.
+ Thé tich cua bé trung gian:
- Bé trung gian ctia hé thong luén phai lon hon mot thé tich Vimin (Vig =Vimin) . Dé dam bao
tinh lién tuc ctia hé théng bom ciing nhu kha ning tuan hoan cta hé thong.

- Thé tich ctia bé Vmin duoc xac dinh qua 2 yéu td, thé tich dudng éng va cong
suét 1am lanh cta hé théng:
- Vimin = 6.5 X Q + Vo ( |I't)

Trong do6:

Q: Cong suat 1am mét cta hé thong tinh theo KW.

Vgo: Thé tich clia dudng 6ng.
1.4. Lap dit thap giai nhiét
Budre 1: Chuén bi céc linh kién thap gidi nhiét nudc nhu dé bon, vo bdn, éng phun, canh
quat, tam tan nhiét, dau phun, motor, ludi chin nudc va cac dung cu can thiét.
Buwée 2: Tién hanh giai doan lip ddt dé bon cho thap ha nhiét. Bi véi nhimg thap giai
nhiét nudc cong nghiép co cong suat 16n 16n thi nguodi diung can phai chii y boi keo dé
ghép cac manh dé bon lai v6i nhau, con véi nhitng model thap nho thi dé bon thuong
duoc san xuét thanh mot khdi hoan chinh.
Buéc 3: Lip thanh d, tAm tan nhiét nuéc va mang PVC cho thap.
Buéc 4: Lip vo bon cho thap giai nhiét lam mat nude. V§i nhitng model thap cong suat
nho thi ngudi dung c6 thé lip vo bon trude rdi dit 1én, con d6i voi thap giai nhiét 16n thi
chung ta cin phai tién hanh ghép timg manh vo bon lai v6i nhau. Pdng thoi, ban can nhd
bét vit cho that chit gitta cac manh vo thap v6i day thap va cac thanh ngang motor véi
thap.
Buérc 5: Lap dat ludi xam chin nude dé khi 1am viée nudce bén trong thap s& khong bi ban
ra ngoai.

Luu v khi iip dit thap gisi nhiét nuéc:
Dé thap cooling tower co thé phat huy hiéu qua 1am viéc cao nhat, hoat dong 6n dinh, bén
bi trong thoi gian dai thi don vi thi cong lap dat thiét bi nay can chl y mot s6 van dé van
dé sau khi lap dat thap giai nhiét/ cach lap tan nhiét nuéc nhu sau:
+ Thi cong trong diéu kién thoi tiét thich hop:
Van d thoi tiét c6 anh hudng 16n téi chat lugng cia cong viée lap dat thap giai nhiét. Vi
néu don vi thi cong chon lam vié¢c dudi tro1 mua thi viée boi keo gén két cac linh kién cho

thap s& gap nhiéu khé khan vi mua 4m 1am giam d6 bat dinh cta keo. Do vdy, cac doanh
nghiép thudng thi cong lap dit thap vao thdi diém ning dep dé keo bit linh kién ot hon.
+ Khong gian lp dit thap lam mat nudc :

Khi thi cong lép dat thiét bi nay, don vi ban nén chon mét vi tri ¢ luéng khong khi on
dinh, it bui, axit va cac vat liéu khac dé tranh 1am anh huong toi hoat dong va hi¢u qua
lam viéc cua thap.
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DPong thoi, khu vuc 1ap dat thap ciing can c6 khong gian thoang rong, du dién tich cho
duong 6ng nudc. Ngoaira, ban can dam bao vi tri lép dat thap lam mat nudc trdnh xa cac
ngudn nhiét & khong lam anh huong t6i kha ning lam mat nude cua thiét bi.

+ Pam bao nén dat virng chéi :

Khi thi cong, cac don vi can giflr cho thap ha nhiét nudc luén ding théng, viing chai trén
nén dat, nén xi ming bang phang. Cu thé 1a khi lap dit, cac bu 16ng neo va chan cua thap
gidi nhiét Tashin hay thdp gidi nhiét LiangChi can dugce gin chit ch& dé khi lam viéc,
thiét bj khong gip tinh trang rung lac, hu hong hay phat sinh bat cir su ¢ gi, giup may
luén lam viéc 6n dinh, bén bi cung thoi gian.

+ Quy trinh va cac tiéu chuan thuc hién cong viéc:

TT Tén cong viéc Thiét bj - dung cu Tiéu chuan thuc hién

01 | Nguyén tic cau tao | Thap giai nhiét Trinh bay trén thiét bi thuc
va lam viéc thap Mo ta ding qua trinh lam
giai nhiét viée cua thiét bi

02 | Liét ké cac chi tiét | Thap giai nhiét Xac dinh chinh x4c trén thiét
thap gidi nhi¢t bi thuc

03 | Tinh chon thap giai | Giay bt Chinh xac
nhiét

04 | Lap dat, van hanh | Thap giai nhiét Pam bio cic yéu cau ky
thap gidi nhiét B co khi thuat

Dung cu do Thong s6 van hanh dat yéu
cau

+ Huéng dan cach thire thue hién cong viée:

Tén cong viéc Huéng dan
Nguyén tac cau | Nhiém vu cua thiét b
tao va lam viéc | Nguyén ly lam viéc
thap giai nhiét | C4u tao chi tiét
Liét ké cac chi | Chi vi tri tung chi tiét
tiét thap giai | Vat lidu, quy cach
nhiét Céch thao, lap
Tinh chon thap | Cong suat

giai nhiét Chung loai

Nguén cung cép

Phuong phap tinh chon thap trao doi nhiét

Tinh chon thap giai nhiét theo cach don gidn tir Cataloge cua may
Tinh chon thap giai nhiét theo diéu kién lam viéc va Cataloge cua
cong ty san xuat thap giai nhiét

82


https://yenphat.vn/thap-giai-nhiet-tashin.html
https://yenphat.vn/thap-giai-nhiet-tashin.html
https://yenphat.vn/thap-giai-nhiet-liang-chi.html

Chon lya cac thong s tac dong bén ngoai phu hop véi cac thong
s6 k¥ thuat cua thap giai nhiét

Tinh kiém tra céc thong sb da lwva chon

Lép dat, van | Xac dinh vi tri lép dat dtng theo yéu cau: trao doi nhiét, luu thong
hanh thap giai | gi6, it anh huong tiéng on, d6 am thap, thoang mat
nhiét Lap dat thap giai nhiét theo vi tri di chon

Xéc dinh vi tri trong h¢ théng

Thi cong bé do, gia do

Lap thiét bi (theo huéng din trong tai liéu di kém)
Két nbi duong 6ng

Két nbi duong dién

Hoan thién

Lap qui trinh van hanh thap giai nhiét

Xac dinh cac thong sb ky thuat cua thap giai nhiét
Do, kiém tra cac thong sb khi thap giai nhiét 1am viéc
Gia cong co khi, can chinh thing bang

Kiém tra tinh

Kiém tra dong (thir tai)

Van hanh, xtr 1y sy cd hu hong

Két luan, danh gia

+ Nhirng 16i thwong gip va cach khic phuc:

TT Hién twong Nguyén nhan Cach phong ngira
1 Khong trinh bay | Khong nim 15 1y thuyét | Nam vimg 1y thuyét lién
dugc nguyén ly lam guan
viéc trén thiét bi
thuc

Sau khi thyc hién dung theo quy trinh trén, ching ta co thé da hoan thién lap dit mot
hé thdng thap lam mat giai nhiét nuéc hoan chinh dé thiét bi phat huy hiéu qua lam mat
nudc cao nhat cho nhu cau sir dung cua cac doanh nghiép hién nay.

2. Lip dit binh gian né
2.1. Giéi thi¢u binh gian né

Trong céc hé théng dng din nude kin thuong co trang bi binh gidn nd. Myc dich cta
binh gidn nd 14 tao nén mot thé tich du trit nham diéu hoa nhitng anh hudéng do gidn no
nhiét ctia nude trén toan hé théng giy ra, ngoai ra binh con c6 chirc ning bd sung nudc
cho hé thong trong trudng hop can thiét.

C6 2 loai binh gian noé: Loai ho va loai kin.

Binh gidn n¢ kiéu hd 1 binh ma mit thoang tiép xtc vé6i khi trdi trén phia dau hit cua
bom va & vi tri cao nhét cua hé thong.
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2.2. Lap dit binh giiin né

Theo hinh, ¢t ap thiy tinh doan AB phai dam bao 16n hon tré lyc cuia doan AC,
néu khong nuéc vé trén dudng (1) khong trd vé dau hut cia bom ma bj diy vao thung
gian no lam tran nudc. Khi lép thém trén duong hut cua bom cac thiét bi phu, vi du nhu
loc nudc thi can phai tang d cao doan AB.

Dé tinh toan thé tich binh gidn nd chiing ta cin ctr vao dung tich nuéc cta hé thong
va muc do tang thé tich cua nudc theo nhiét d6 cho & bang 5.1.

Thang gidn nd
T E8

G = —
; L5

A bom

@

_—

()

|

Hinh 5.3 : Lap dat binh gifin no.
Bing 5.1 : Giin né thé tich nuwéc theo nhi¢t dp.

t,°C |5 10 15 20 25 30 35 40 45 50

%Thé | 0,02 | 0,11 | 0,19 | 0,28 | 0,37 | 0,46 | 0,55 | 0.69 | 0,90 | 1,11
tich

t,°C | 55 60 65 70 75 80 85 90 95 100

%Thé | 1,33 | 1,54 | 1,76 | 2,11 | 2,49 | 2,85 | 3,10 | 3,35 | 3,64 | 4,00
tich

Luu y khi lap dat binh gian nd la: PO cao cua binh gian nd phai dam bao tao ra cot ap
thuy tinh 16n hon ton that thuy luc tir vi tri ndi thong binh gidn ng téi dau hit ciia bom.
+ Tiéu chuén Idp dit binh giin né:

1. Do nhét va nhiét d6 hoat dong ciia moi chat lam viéc ctia binh gidn nd phai gidng véi
yéu cau ctiia mdi chat 1am viéc cua hé thong thuy luc.

2. Binh gian né phai duogc lép dit & noi thuan tién cho viéc kiém tra va bao tri.

3. Khi duoc sir dung dé hap thu xung kich va xung dong, binh gian né phai dugc lip gan
nguon va nhiing diém dé gay xung dong.

4. Khi lap dat phai luu y lap xa nguon nhiét dé tranh ting ap suat hé thong do khi gian no
vi nhiét.
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5. Khi lap dit c¢b dinh phai chic chin, nhung khong dugc phép han trén than binh va no
phai duoc d& chic chan trén gia d& hodc trén tuong. Khi ty 1¢ giita chiéu dai va duong
kinh ngoai qué 16n, cn cung cap gia ¢ vong.

6. Giita bom va binh gién nd nén lap van mot chiéu dé tranh truong hop do nudc trong
binh gidn nd chay nguoc vao bom khi xay ra sy ¢d ap suat qua 16n .

7. Can lip mdt van ngét giita binh gidn nd va hé théng. Van nay duoc sir dung dé didu
chinh, diéu chinh, kiém tra, bao tri hodc tit may trong thoi gian dai.

+ Quy trinh va céc tiéu chuin thyc hién cong viéc:

TT Tén cong viéc Thiét bj - dung cu Tiéu chuan thuc hién

01 | Nguyén tic cau tao | binh gidn né Trinh bay trén thiét bi thuc
va lam viéc binh Mo ta ding qua trinh lam
gidn no viéc cua thiét bi

02 | Tinh chon binh gidn | Giay but Chinh xac
no

03 | Lap dit, van hanh | binh gidn no Pam bao cic yéu cau ky
binh gian n¢ B0 co khi thuat

Dung cu do Thong s6 van hanh dat yéu
cau

+ Hu6ng din cach thire thue hién cong viée:
Tén cong viéc Huéng dan
Nguyén tac cau | Nhiém vu cua thiét bi
tao va lam viéc | Nguyén 1y lam viéc

binh gian n¢ CAu tao chi tiét
Tinh chon binh | Cong suat
gian no Chung loai

Nguén cung cép

Phuong phép tinh chon thap binh gian né

Tinh chon binh gian né theo cach don gian tir Cataloge ctia may
Tinh chon binh gidn né theo diéu kién lam viéc va Cataloge cua
cong ty san xuat thap giai nhiét

Chon lya cac thong sb tac dong bén ngoai phu hop véi cac thong
s6 k¥ thuat ciia binh gidn no

Tinh kiém tra céc thong sb d3 lua chon

Lép dat, van | Xac dinh vi tri lép dat ding theo yéu cau

hanh binh gi&n | Lap binh gidn no theo vi tri di chon

no Lap qui trinh van hanh binh gian no

Xac dinh cac thong s6 k¥ thuat cua binh gidn né
Gia cong co khi, can chinh thing bang
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Kiém tra tinh

Kiém tra dong (thir tai)

Van hanh, xr 1y sy ¢ hu hong
Két luan, danh gia

+ Nhiing 16i thwong gip va cach khac phuc:

TT Hién tuwong Nguyén nhan Cach phong ngira
1 Khong trinh bay | Khong nim 13 1y thuyét | Nam vimg 1y thuyét lién
duogc nguyén ly lam guan
viéc trén thiét bi
thuc

3. Lip dit nhiét ké va ap ké, phin loc ciin, 16 xa khi
3.1. Giéi thiéu nhiét ké va ap ké, phin say loc
a) Cac loai nhié¢t ké diéu hoa

Hinh 10.6: Cac loai nhiét ké diéu hoa.
- Nhiém vu: Cong dung chinh cua nhiét ké chinh 1a dé do nhiét do. Nhiét ké dung dé do
ludng nhiét d, cung cap cac thong sd vé nhiét do dé do ludng va tinh toan trong k¥ thuat
diéu hoa khong khi.
b) Cac loai ap ké diéu hoa
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Hinh 10.7: Cac loai ap ké diéu hoa.
- Nhiém vuy: Cong dung chinh ctia nhiét ké chinh 1a dé do ap suat. Nhiét ké dung dé do
ludng ap sudt, cung cap cac thong sd vé ap sudt dé do ludng va tinh toan trong ki thuét
diéu hoa khong khi.
¢) Phin say loc
+ Phin say:

Phin séy c6 nhiém vu hut céc tap chit hoa hoc, dic biét 1a nudc va cac a xit ra khoi
vong tuan hoan ctia mdi chat vi chung c6 thé 1am han ri, an mon cac chi tiét may va nudc
khi dong bang c6 thé bit kin duong dng, giy gian doan qué trinh luu thong cia moi chat
lanh.

Céu tao cua phin sdy gdm c6 mot vo hinh try, bén trong 13 chat c6 kha niang hat 4m,
vat liéu thuong dung 1a cac hat z&olit. Dé tranh cac hat chéng am sau mot qué trinh lam
viéc bi rd va 1dn vao méi chat, trong phin sdy bao gid ciing c6 ludi loc.

Céc phin say thuong dugc bo tri trén duong 16ng trudce cac van tiét luu.

+ Phin loc:

Phin loc ¢6 nhiém vu loai trir cac cin ban co hoc va cac tap chat khéc ra khoi vong
tuan hoan cta moi chat. Cin ban co hoc co thé 1a dat cat, i sét, vay han, kim loai... khi
chung lot vao xylanh va bé mit tiép xtic ciia cc chi tiét chuyén dong s& pha hoai bé mit
ctia cac chi tiét do.

Chu tao cla phin loc cling gém c6 mot v hinh try, bén trong co6 cac 16p ludi loc, theo
duong di cia mdi chat c¢6 16p ludi thd (mat 16n) va tiép dén 1a 16p ludi min. Trrong céac
phin loc cua hé théng lanh c6 cong sudt 16n, phin loc ¢ nip c6 thé thao rdi dé 1am sach
ludi phia trong.

Vi tri lap ctia phin loc thuong trén dudng moi chét 1ong trudc tiét luu.
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Thuc té, trong cac h¢ théng lanh, phin loc va phin séy thuong duogc lép chung trong
mot vo va dugce goi la phin séy loc.

Hinh 10.8: Cac loai phin sy loc.
3.2. Xay dung cach thuc hién cong viéc
+ Quy trinh va céc tiéu chuan thyc hién cong viéc:

TT | Tén cong viéc Thiét bi - dung cu Tiéu chuan thuc hién
01 | Muc dich va|nhiét ké, ap ké, Trinh bay trén thiét
nhiém wvu cua | phin séy loc can, bi thuc
nhiét ké, ap ké, | 16 xa khi Mo ta chinh xac qua
phin séy loc trinh lam viéc cua
cén, 16 x4 khi thiét bi
02 | Phan loai | nhiét ke, ap ké Chinh xac
thang do trén | Gidy but
cac kiéu nhiét
ké, ap ké
03 | Cau tao, vi tri | phin say loc Chinh xac
lap dat phin
sy loc
04 | Lap dat nhiét | nhiét ké, ap ké, Pam bao cac yéu cau

ké, ap ké, phin
sdy loc, 16 xa
khi

phin séy loc, 16 xa
khi
b0 co khi

ky thuat

+ Huéng dén cach thire thue hién cong viéce:

Tén cong viéc

Hwéng din

Muc dich va nhiém vu cua nhiét ké, ap

ke, phin say loc cdn, 16 x4 khi

Nhiém vu cua thiét bi trong hé théng

Nguyén 1y lam viéc

Phan loai thang do trén cac kiéu nhiét

ké, ap ké

Don vi st dung
Gia tri 16n nhat
Do chinh xac

Cau tao, vi tri lap dit phin say loc

Cau tao
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Vi tri

Thay thé

Lép dat nhiét ke, ap ké, phin séy loc, 16 | Vi tri la“ip

xa khi Cac phu kién kém theo
Yéu cau khi lap dat

+ Nhirng 16i thwong gip va cach khic phuc:

TT Hién twong Nguyén nhan Cach phong ngira

1 Khéng trinh  bay | Khong ndm 13 1y thuyét | Nam vimg 1y thuyét lién

dugc nhi€ém vu

quan

4. Lap dit van va cac phu kién dudng ong

4.1. Gi6i thiéu cac loai van diéu hoa

Dua theo chirc nang lam viéc cling nhu vi tri dat van, nguoi ta chia ching ra thanh
cac loai: van chan hut, van chan day, van gbc, van lap trén may nén, van lap trén binh

chura.
+ Cac loai Van chan:

+ Van dién tur:

+Van 1 chiéu:
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+ Van dao chiéu:

4.2. Xay dung cach thuc hi€én cong viéc

+ Quy trinh va cac tiéu chuan thuc hién cong viéc:

TT Tén cong viéc Thiét bi - dung cu Tiéu chuan thuc hién

01 | Phan loai cac loai | cac loai van
van

Chinh xac

02 | Muc dich va nhiém | cac loai van
vu cua cac loai van

Trinh bay trén thiét bi thuc
Mo ta chinh xac qua trinh
lam viéc cua van

03 | Cau tao, vi tri lép cac loai van
dat van

Chinh xac

04 | Lap dat van va cac | cac loai van va cac phu | Pam bao cac yéu cau ky

phu kién trong h¢ | kién
thong DPHKK

thuat

+ Hwéng dan cach thire thwe hién cong viée:

Tén cong viéc

Huéng din

Phin loai cac | Van chdn
loai van Van mot chiéu
Van dién

Muc dich va | Nhi€ém vu cta cac loai van trong h¢ thong

nhiém vu cua | Nguyén 1y lam viéc
cac loai van

Cau tao, vi tri | Cau tao
lap dat van Vi tri
Thay thé

Lap dat van va | Vi tri lap

cac phu kién | Cac phu kién kém theo
trong hé théng | Yéu cau khi lap dat
DHKK
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+ Nhiing 16i thuong gip va cich khic phuc:

TT Hién twong Nguyén nhan Cach phong ngira
1 | Khong trinh  bay | Khong nim rd Iy thuyét | Nam vimg ly thuyét lién
dugc nhi€ém vu quan

5. CAU HOI ON TAP

1/ Hay trinh bay cach kiém tra va xac dinh nguyén nhan hu hong trong may ding yéu cau
ky thuat?

2/ Hay trinh bay nguyén nhan hu hong may nén?

3/ Hay trinh bay tri¢u ching hu hong may nén?

4/ Hay trinh bay cach stra chita may nén?

5/Hay trinh bay nguyén nhan hu hong binh ngung tu?

6/ Hay trinh bay triéu ching hu hong binh ngung tu?

7/ Hay trinh bay cach stra chita binh ngung tu?

8/ Hay trinh bay nguyén nhan hu héng binh bay hoi?

9/ Hay trinh bay tri¢u chirng hu hong binh bay hoi?

10/ Hay trinh bay cach stra chita binh bay hoi?

11/ Hay trinh bay phuong phap stra chita cac thiét bi bao vé?

12/ Hay trinh bay phuong phép stra chita cac thiét bi diéu chinh?

13/ Hay trinh bay phuong phap stra chita hé thong dién?

14/ Hiy trinh bay phuong phap stra chita hé thong nudc — hé théng dan gi6?
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Bai 6: LAP PAT CAC LOAI BOM

Gioi thiéu:
Bom la thiét bi c¢6 trong hau hét cac hé théng diéu hoa khong khi trung tdm, nd
dugc dung dé bom nudce lanh, nude nong, nudc gidi nhi¢t... Bom ctia h¢ théng bi su cb s&
1am cho hé thng bi dirng hoat dong, vi viy can phai hiéu vé nguyén 1y 1am viéc, ciu tao
va thay thé bom khi can khic phuc ngay su cé.
Muc tiéu:
+ Trinh bay dugc chirc nang, nhi¢ém vu cia céac loai bom trong hé théng diéu hoa
khong khi trung tam
Mo ta duoc cau tao, nguyén 1y lam viéc cua cac loai bom
V& duoc so dd ciu tao ciia bom
Tinh chon dugc bom theo catalog nha san xudt cung cip
Xac dinh dugc duong dac tinh cua bom
Tinh dugc luu lugng bom
Tinh duoc cong suit bom
Xac dinh cot &p bom
Lép dat duoc cac loai bom
Céan than, ti mi, tudn tha diéu kién lam viéc, tranh nham 14n, dam béo an toan

+ + + + + + + + +

1. Tim hiéu khai niém va tinh chon bom
1.1. Tim hiéu khai niém chung

Trong hé théng PHKK chil yéu ding bom nuédc li tim. Nhiém vu ciia bom nudc 1a
tudn hoan nudc lanh tir binh bay hoi dén cac dan trao ddi nhiét FCU, AHU hoic buéng
phun rira khi (bom nudc lanh) hodc tudn hoan nudce giai nhiét (bom nude giai nhiét). Bom
li tim con dung dé thai nudc ngung trong mot vai truong hop.

Bom nuéc str dung trong hé théng diéu hoa khong khi thudng 1a bom li tam, nhiét do
lam vigc tir 5°C dén 70°C:

- Nhiét do nudc lanh tir 5 = 14°C
- Nhiét d6 nudc nong (sudi 4m mua dong) 50 + 70°C
- Nhiét do nudc giai nhiét 25 + 40°C.

Than bom nudc thuong duge ché tao bang gang duc, canh quat li tim bang gang xam
hoic ddng thau. Ctra hut thudng vudng goc v6i banh cong tac va cira day tiép tuyén véi
banh céng tac.

Bom nude va chit tai lanh ¢6 nhiém vu tudn hoan chét tai lanh qua cac dan lanh hoac
nudc lam mat qua binh ngung.

Hai dai lugng can xéac dinh khi chon bom 1a nang suét va cot ap cua bom.
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1.1.1. Niing suét ciia bom:
Ning suat ctia bom (luu lwong bom) 14 thé tich chat 16ng ma bom cip vao 6ng day trong
mot don vi thoi gian

Xac dinh nang suét ciia bom nudc mudi cho hé théng lanh duoc xac dinh theo
cong thirc

Qo

v Pn 'Cn '(tnz _tnl)
V - Ning suat ctia bom; m%/s
o - Mat d6 cta nuéc mudi; kg/m?
Cn - Nhiét dung riéng cua nudc mudi; kg/m?

tn1, th2 - Nhiét d6 nudc mudi vao va ra khoi thiét bi bay hoi; °C
Qo - Ning suat lanh cta binh bay hoi
Xac dinh nang suét ctia bom nudc gai nhi¢t cho hé théng lanh duoc xac dinh theo
cong thure

Qe
Vo= C.pAt, M /s
Qx - Tai nhiét ctia thiét bi ngung tu da cho; kW
C - Nhi¢t dung riéng cua nudc; 4,19 kJ/kgK
p - Khoi lugng riéng cta nudc; 1000 kg/m®
Aty - Do tdng nhiét do trong thiét bi ngung tu; K

Trong thuc t& nguoi ta thuong chon bom nude giai nhiét, bom nudc mudi va bom
du phong cing chung loai dé nhanh chong d& dang trong cong tac lip rap, thay thé, sta
chira.

Cac bom dy phong duoc lap song song véi bom chinh, ¢é cic van chin hai phia dé
c6 thé sén sang phuc vu khi can.

1.1.2. Cot ap cia bom:

Con goi la chiéu cao ap luc hay luong ting ning luong ciia chat long khi di tir
miéng hit dén miéng day ciia bom, thudng dugc tinh bang m cot 1ong hodc nude, ky hiéu
H

H=Hy +Hs;+ hy + hy
Hp, Ha - Chiéu cao hat va chiéu cao diy; m
hn, ha - TOn tht ap suét trén dudng hat va dudng day; m

Trudng hop bom duoc dit dudi mire 1ong thi chiéu cao ddy mang dau duong con
chiéu cao hit mang ddu am.

Khi hé théng bom c¢6 voi phun, dé cac voi phun lam viée ding thiét ké cot ap cua
bom can lua chon phai tinh dén ton that do tré luc cua voi phun hy

hs = (0,5 +0,8).10°N/m?,
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hs = 0,5 +0,8 bar
1.1.3. Cong suit dong co yéu ciu:
Pugc xéac dinh theo biéu thuc:
V.H
~ n.1000
N - Céng suit dong co yéu cau; kW
V - Ning suit bom (luu lwgng); m3h
H - Téng tré luc; Pa

N

n - Hi¢u suat bom,

Véi bom nho n =06 -0,7. V6i bom 16n n =0,8-0,9

Néu bom duogc ndi voi dong co qua khdp ndi thi cong sudt yéu cau cua dong co
tinh theo biéu thic:

Ndc: k.N
k - Hé sb an toan cua dong co
Khi N <2 kW k=15
N=2-5kw k=125-15
N =5-50 kW k=1,15-1,25

1.2. Tinh chon bom
- Pau tién, bom dwgce chon phai thoa min yéu ciu vé ning sudt cling nhu cot ap
tong va phai lam viéc cang gan diém c6 hiéu suit tdi da cang tot sudt trong qua
trinh van hanh bom.
- Tht hai 13 tiéng On phai nho dic biét trong diéu hoa khong khi tién nghi. Nhitng
tiéng on phat sinh trong hé théng nude rat khé khic phyc va loai bé. Thong thudng
cac loai bom c6 tdc do nho nhat ddng thoi 1a cac bom it 6n nhit va ciing 1a kinh té
nhét, tuy nhién nang suét va cot ap yéu cau phai duoc dam bao.
- Thir ba, d6i véi mot hé thong can ludn ludn thay doi luu lugng nhu hé théng diéu
hoa khong khi trung tim nudc nén st dung bom cé diéu chinh ning suét qua diéu
chinh tbc d6 nhu diéu chinh bang may bién tin s& rat hiéu qua tuy gia dau tu ban
dau twrong doi cao. Néu dung bom c6 téc do khong d6i nén chon loai bom c6 duong
dic tinh cang nam ngang cang tot.
1.2.1. Tinh chgn bom Améniic:

Trong cac hé théng lanh c6 bom tuan hoan ngudi ta st dung bom dién kiéu kin dé
tuan hoan cudng birc moi chat long aménidc qua dan lanh.

Bom lap cang gin binh chira tudn hoan cang t6t do muc dich tranh 16ng bay hoi,
tao nut hoi lam gian doan long trén dudong hut.

Cot 1ong dugc tinh tir tAm ctia 6ng hut ctia bom dén muc 1ong thip nhat cho phép
ctia binh chtra tuan hoan.
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h= hi+h,

hi - Cot ap can thiét phia hut

h, - Ton thét ap suét trén duong dng

Dé giam ton that ap luc trén dudng dng dén murc thip nhat can phai chon dudng
kinh 6ng 16n, téc d6 long khong vuot qua 0,5 m/s. Chiéu dai dudng 6ng cang ngin cang
t6t. SO lwong van va cac vi tri trd khang thuy luc can giam dén mirc thap nhat.

Thuec té, dé 1am mat va boi tron d6i khi nguoi ta st dung chinh méi chat amoniic
long. Dé dam bao day long trong khoang bom, ngudi ta 1ap role mirc 1ong kiéu phao trén
duong ra cua chat 1ong tir nap sau. Role mirc 10ng s& ngat mach dién ctia bom khi murc
long ha xudng dudi mirc cho phép.

Ngoai ra, dé tranh cho bom khong bi hong héc do béi tron, ngudi ta lip dat mot
role kiém tra viéc boi tron lam viéc theo hiéu ap suat. Hiéu ap suét phai bang 0,8 ap suat
clia cot 1ong. Role niy con kiém tra hiéu ap suét giira dudong day va duong hut.

1.2.2. Pic tinh bom:
a) Nang suit bom:

Nang suat bom (volume flow rate) ki hiéu 1a Vi, don vi 1a m®/s, 1/s hodac m%h la thé

tich nudc ma bom thuc hién dugc trong mot don vi thoi gian. Khi thiét ké, nang suét cla

bom dugc lya chon phai béng 16n hon nang suat tinh toan.
Ning suat bom nudc giai nhiét binh ngung duge xac dinh theo cong thirc:
V b = Qk ) mS/ S
Pu-Culty, ~ )

Trong do:

Qk- nang suat thai nhiét cua binh ngung tu, kW;

pw = 1000kg/m3 - mat d¢ cua nudc;

Cw = 4,18 kJ/kgK - nhiét dung riéng ctia nudc;

tw1, twz - nhiét dd nude vao va ra khoi binh ngung, °C.

Ning suat bom nude lanh ctia binh bay hoi dudc x4c dinh theo cong thirc twong tu:
Trong do:

0,-Cult, — 1,

Vo ), mS/ S
b) Cot ap tinh:

Cot ap tinh ctia bom (static head) 1a ap suét tinh bang mét cot nude (mH0) trén
tiét dién nam ngang vudng goc v4i dong chay ciia nudc tac dong 1én chat 1ong hodc vo
bao quanh, ki hi¢u la Hs.

c) Cot ap dong:
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Cot ap dong ctia bom (velocity head) ki hiéu 1a H,, 14 4p suit gy ra tuong tng véi
tdc do cua dong chit 1ong, don vi 1a mét cot nude (mH0). Cot 4p dong tinh theo biéu

thiec:

2

-
29

Trong do:

oo - toc dO cua nude & clra xa ctia bom, my/s.

g = 9,81 m/s? — gia tdc trong trudng.

¢) Cot ap tong:

Cot 4p tong ciia bom (total head) ki hi¢u 1a Hy 1a tong ciia cot 4p dong va cot ap

tinh, don vi mét cot nudc (m H,0):
Hi=Hs + H,
d) Hi€u c6t ap tinh:
Hiéu cot &p tinh ( net static head) 1a
cuia 4p sudt tinh ddy va hat caa bom biéu
trén hinh

AHs = Hqg - Hp
Trong do:
AHgs - hiéu ¢t &p tinh, m H0;
Ha - cot 4p tinh phia déy;
Hi - cot 4p tinh phi hut.
Khi mat thoang & phia dudi bom tri

by

Hn s& mang dau 4m. Tuy ting loai bom Hy -

khong dugc vuot qua gidi han cho phép L o Elntr feig
e) Cong suit dong co bom va hiéu suit Q
bom:

) . Hiéu cot ap tinh
Cong suat dong co bom ky hi¢u Ny
cong suat do trén truc bom (kW) va hiéu

hiéu
dién

la
suat

bom ky hi¢u np (%) 1a ti s6 ciia cong suat nude va cong suat do trén truc bom. Quan hé

gitra Njp va np:
Trong do:

V,.H

T,
H - cot 4p tong cua bom tinh bang N/m?, (1 N/m? = 1,02.102 m H,0);
V, — ning suit bom, m%s;

Nb: 1W
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Np - hi¢u suat bom. Hiéu suat bom phu thudc kiéu bom va kich ¢& bom. Vi bom
¢d nho higu suét tir 0,6 + 0,7. V&i bom 16n, hiéu suit c6 thé dat 0,8 dén 0,9. Hiéu sut
bom con phu thude ca vao ché d6 1am viéc ciia bom (xem duong dic tinh bom va bang).
f) Céac duong dac tinh bom:

Céac duong dic tinh bom 13 duong nang suat - cdt ap Vi — Hy ciing nhu dudng ning
sudt— cong suat dong co Vy — Np. Hinh dudi ddy gi6i thiéu cac duong dic tinh bom voi
cac duong hiéu sut bom.

Khi bom dat hiéu suit cao nhat 1a luc bom dat luu lwong va ¢t ap hiéu dung Ve va
Her (effective flow rate va effective static head) nhu trén hinh biéu dién. Khi déng ctra van
day, nghia 1 luu luong bang khong thi cot ap bom dat cuc dai Hsmax. COt ap tinh cuc dai

Cac duong ddc tinh bom
va hiéu suat bom

thudng 16n gap 1,1 dén 1,2 1an cot ap hicu dung: Hemax = (1,1 + 1,2).Her
i) Chiéu cao hit ctia bom:

Trong truong hop mit thoang ctia nude & phia dudi cia bom thi chidu cao
hut 1a chiéu cao gifra mi¢ng hat cia bom va mat thodng cia nudc dugc goi la
chiéu cao hit cua bom. Chiéu cao hat cia bom phu thudc vao kiéu bom, ton that
ap suat tong trén toan tuyén ong hut, nhiét do ciia nudc va ap suat khi quyén.

Chiéu cao hut cia bom nuéc li tim thudng nam trong khoang 5 + 8 m.
1.2.3. Tinh cgt 4p bom:
a) D6i voi hé ho:

Bom dat bén dudi mat thodng cia nudce (vi du hinh 6.9 — bom dat bén dudi thap
giai nhiét):

Hoom > Htinh toan = Ha — Hh + ha + hn + he + hyy

Trong do:

ha, hn, hr, Ny 1an Tuot 1a t6n that 4p suat trén dudng dng day, dng hut, ctia voi phun
va thiét bi. Céc ton thit ap suét trén duong dng ddy va hit tinh theo muc trude, con hr co
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thé 14y gan ding bang 0,5 + 0,8 bar = 5 + 8 m H,0; ton that ap suét thiét bi vi du nhu ton
that ap suat qua binh ngung.
b) Doi v6i hé hé, bom dit trén cao:

Mit thoang ctia nudc ¢ phia dudi bom ( vi du, bom dit trén tang thuong trong khi
thap 1am mat dat dudi dat). Khi d6 Hy mang ddu am va cot ap s& bang tong chiéu cao cua
duong 6ng hat va ddy. Tuy nhién chiéu cao dng hut Hy va hs khong dugce vuot qua chiéu
cao hut cho phép ctia bom li tdm khoang 5 +~ 8 m H-0.
¢) Truong hop hé kin:

Vi du, hé nude lanh tudn hoan kin st dung binh dan né kin hodc hé. o) day khong
t6n tai chiéu cao hiit va day nén cot ap tinh toan ctia bom chi la tong ciia ton that 4p suat
trén duong 6ng hat, duong éng day va ton that 4p sudt trén thiét bi, vi du ton that ap suat
qua thiét bi bay hoi va cac dan FCU hoic AHU. Déi v6i dan FCU va AHU chi cén tinh
v6i dan xa nhat va co ton that 4p sudt 1on nhat. Nhu vay:

Hy > Hionnwoon = ha + hy + hon + hecy,  m HO

Trong d6 ha, hn, hon VA hecy 1an lugt 13 ton that ap suét trén duong éng day, dng
hut, trong binh bay hoi va trong dan lanh FCU hoac AHU.
2. Lap dit bom
2.1. Chuén bi dung cu, thiét bi

- Bom nudce
- BO co khi
- Catalogue cua bom
- Giay but
- Db thi dic tinh cia bom
TT Tén cong viéc Thiét bi - dung cu Tiéu chuan thuc hién
01 | Chuc nang, nhiém | Bom nudc Trinh bay trén thiét bi thuc
vu cua cac loai bom M6 ta qua trinh lam viéc cua
thiét bi
02 | Phan loai, cau tao, | Bom nuéc Xac dinh chinh xac trén thiét
nguyén ly lam viéc | BO co khi bi thuc
cac loai bom
03 | Tinh chon bom theo | Catalogue cua bom Hiéu suét cao nhat
Catalogue Gidy but
04 | Puong déc tinh cua Do thi dic tinh cia bom | Xac dinh duogc céc thong $0
bom Gidy buat cua bom

2.2. Thuc hién quy trinh
+ Hwéng dan cich thire thwe hién cong viéc:

Tén cong viée Hudéng dan

Chuc nang, nhi€ém vu cua cac loai | Nhi€ém vu cua thiét bi
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bom

Nguyén ly lam viéc
Céu tao chi tiét

Phan loai, cau tao, nguyén ly lam viéc
cac loai bom

Chi vi tri timg chi tiét
Vat liéu, quy cach
Céch thao, lp

Tinh chon bom theo Catalogue

Luu lugng yéu cau
Cot ap y€u cau

Duong déc tinh ctia bom

Luu lugng yéu cau
Cot ap yéu cau
Hiéu suét

Cong suét

+ Nhirng 16i thwong giip va cich khic phuc:

TT Hién twong Nguyén nhan Cach phong ngira
1 | Chon bom c6 hiéu | Khong xac dinh duoc | Biét cach xac dinh diém
suét théip diém lam viée lam viéc

2.3. Ngin ngira cac 18i thwong gip va cach khic phuc
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3. CAU HOI ON TAP

1/ Hay trinh bay cach kiém tra va xac dinh nguyén nhan hu hong trong may dung yéu cau
ky thuat?

2/ Hay trinh bay nguyén nhan hu hong may nén?

3/ Hay trinh bay tri€u ching hu hong may nén?

4/ Hay trinh bay céach stra chira may nén?

5/Hay trinh bay nguyén nhan hu hong binh ngung tu?

6/ Hay trinh bay tri¢u ching hu hong binh ngung tu?

7/ Hay trinh bay céach sura chita binh ngung tu?

8/ Hay trinh bay nguyén nhan hu héng binh bay hoi?

9/ Hay trinh bay tri¢éu chirng hu héng binh bay ho1?

10/ Hay trinh bay cach stra chita binh bay hoi?

11/ Hay trinh bay phuong phép sira chita cac thiét bj bao vé?

12/ Hay trinh bay phuong phap stra chita cac thiét bi diéu chinh?

13/ Hay trinh bay phuong phap stra chira hé théng dién?

14/ Hay trinh bay phuong phéap stra chita hé théng nudc — hé thdng dan gié?
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Bai 7: LAP PAT HE THONG PUONG ONG GIO

Gioi thi¢u:

Hé thong duong 6ng gio trong hé thong diéu hoa khong khi dugce dung cho nhidu
muc dich khac nhau. Puong 6ng c6 thé dan khong khi lanh, nong hoic khong khi twoi tiry
thudc vao hé thdng cu thé. Lip dit dudong éng 1a mot cong tac quan trong dé dam bao sur
lam viéc On dinh va hiéu qua cua hé théng diéu hoa .

Muc tiéu:

+ Trinh bay dugc chirc ning, nhiém vu cia timg hé thong dng gid

+ Trinh bay dugc nguyén 1y 1am viée cua timg thiét b trén hé théng

+ Trinh bay dugc chirc ning, nhiém vu, muyc dich ctia duong din éng gié ngdm

+ Trinh bay dugc chirc ning, nhiém vy, muc dich cta dudng dan 6ng gio treo

+ Hiéu duoc diéu kién tac dong dén 16p bao on: chiéu day, vat liéu bao 6n

+ Lap dugc qui trinh, nguyén vt liéu dé 1am dudng dan bng gio

+ Lap dit dugc hé théng ng gio

+ Nghiém chinh, can than, an toan

1. Phan loai hé thong dwong ong gi6
1.1. Tim hiéu nhiém vu va dic diém cia cac hé thong dwong dng gi6é trong hé thong
DPHKK trung tim

Hé thong phan phdi va van chuyén khong khi bao gébm cac b phan chinh sau:

- Hé théng dudng dng gid: Cép gid, hdi gid, khi twoi, thong gio;

- Céc thiét bi duong 6ng gi6: Van diéu chinh, té, cut, chac, vv...;

- Quat cép va hdi gio.

Chirc ndng va nhiém vu ciia hé thong van chuyén khong khi 1a cong cu va phuong
tién truyén dan khong khi da qua xir Iy cap cho cac ho tiéu thy, khong khi tuoi, khong khi
tuan hoan va khong khi thong gi6. Vi Iy do d6 ma hé thong van chuyén khong khi phai
dam bao bén dep, tranh cac t6n that nhiét, am trong qua trinh van chuyén, dam bao phan
phéi khi déu dén cac ho tiéu thy vv...

1.1. Sy luan chuyén khong khi trong nha:

Nhu da biét, muc dich thong gi6 va diéu hoa khong khi 1a thuc hién sy thay doi
khong khi trong nha d3 bi 6 nhiém bdi nhiét, am, bui ... béng khong khi moi da duoc xir
ly truée (PTKK) hodc bang khong khi ngoai trdi (thong gid). thuc chét 1a tac dong vao hé
(tirc khong khi trong nha) tic nhan diéu khién K dé dua hé vé trang thai can bang mong
mudn. nhu vy viée trao d6i khong khi trong nha dong vai trd rat quan trong trong va
DHKK.

Su trao d6i khong khi trong nha dugc thuc hién nhd su chuyén dong cta khong
khi. C6 thé nhan thiy trong nha c6 cac dong khong khi luan chuyén sau:
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Trude hét, do trong nha co thai nhiét tir cac ngudn nhiét nén c6 chénh léch nhiét do
khong khi ¢ cac vi tri khac nhau, két qua 1a xuat hién cac dong khong khi ddi luu tu nhién
(d6i Iwu nhiét). Cac dong ddi luu tu nhiéncd chiéu chuyén dong nhu sau: dong khi nong
bdc 1én cao, dong khi lanh chuyén dong xudng thip. Trong nhiéu gian may ngudi ta da
thuc hién thong gié nhd cac dong dbi luu tu nhién nhiét nay. Ngoai ra, trong nha con c6
thé c6 cac ngu(‘Sn thai 4m, chung cling tao ra su chénh 1échmat dog khong khi ¢ cac diém
khac nhau va do d6 ciing gop phan 1am xut hién dong d6i luu ty nhién.

Khi trong nha c6 théng gié cudng bic hodc co PTKK sé& c6 dong ddi luu cudng
burc tir cdc miéng thoi gio thodat ra dudi dang cac ludng khong khi ma ciu trac cua ching
s& dugc nghién ctru ki hon & phan tiép theo . Trong dai da s6 truong hop, dong ddi luu
cudng buc ludn dong vai tro quyét dinh d6i v6i su trao ddi khong khi trong nha. Pic biét
khi dong d6i luu cudng bircxdm nhap vao dong ddi luu tu nhién s& tao ra sy x4o trong
khong khi manh liét, tao hiéu qua trao doi khong khi cao.

Pong thoi véi cac dong dbi luu cudng birc va ddi luu ty nhién con c6 dong ddi luu
khuéch tan do sy xam nhép ciia khong khi xung quanh di vao ludng do c6 chénh léch tdc
dd & trong va ngoai bién cua ludng. Dong ddi luu khuéch tan gop phan rat quan trong tao
ra su x40 tron khong khi trong toan khéi tich khong khi trong nha, dic biét trudng hop sb
luong miéng thoi gio chi co han. Su khuéch tan cua khong khi xung quanh di vao ludng
chinh con c6 tac dung lam suy giam tdc d6 khong khi kha dong déu ¢ ving lam viéc véi
tri s6 cho phép (thong thuong toc do gio ra khéi miéng thoi 16n gap nhiéu lan toc d6 &
vung lam viéc. Vung lam viéc 1a khoang khong gian san dén do cao 2 m).

Chinh vi nhirng 1i do d3 néu trén ma vi tri miéng thoi gié duoc bd tri & ddu sé& anh
hudng khong nho tdi su trao doi khong khi trong phong.

Khi trong phong c¢6 bd tri hé thdng hiit thi s& c6 dong dbi luu cudng bic & gan céc
miéng hut. Dong d6i luu cudng birc gan miéng hut ciing dong vai trd quan trong khi trong
nha c6 b tri thong gid hé théng hut. Con khi co bd tri miéng hut l1dy gioé hoi trong hé
thong DPTKK thi dong nay chi ¢6 tac dung manh ¢ pham vi gan miéng hit, con & xa hon
tac dung rat yéu,do d6 vi tri cia miénggio hoi khong anh huéng nhiéu dén trao doi khong
khi trong nha khi c6 BPTKK.

Ngoai ra, khi dong d6i luu cudng birc co nhiét do khac véi nhiét d6 khong khi
trong phong (trudng hop c6 dong khi lanh hodc khi ndng tir miéng théi gioé ciia hé théng
DTKK) con c6 dong dbi luu tw nhién bén trong dong dbi luu cudng birc do dong khong
khi dang nhiét: dong khong khi lanh s& c6 xu huéng chuyén dong tir trén cao xudng dudi
thap, con dong khong khi nong s& bdc 1én cao. Nhu vay, khi bd tri miéng théi gié ctia hé
théng DTKK can chi ¥ dén tinh chat ctia dong ddi luu cudng bic khong ding nhiét: cb
gang cap gio lanh tir trén cao, cap gié nong tir dudi thap.

1.2. Hiéu qua trao d6i khong khi trong nha:

Dé duy tri trang thai khong khi trong hé on dinh khi trong hé cé cac bién dong vé

nhiét, am, ... ta can tac dong vao h¢ (tirc khong khi trong nha) cac tdc nhan diéu khién Ko,
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Kw, ... bﬁng cach dua vao mot luong khong khi c6 trang thai V (voi nhiét do ty), tién hanh
trao doi voi khong khi trong nha dé dat dén trang thai T (voi nhiét d6 t7) nao d6 roi thai
ra, ... Khi thanh 1ap so ¢6 PHKK ta ciing coi trang thai khong khi trong nha 13 dong déu
tai moi diém (T). Trong thuc té, do su trao doi khong khi trong nha khong thé thuc hién
mot cach Iy tudng nén trang thai khong khi trong nha s& khac nhau tai vi tri thoi vao (tv),
tai vung lam viéc (t ) va tai vi tri ctra thai khi ra (tr).

DPé danh gia mirc d6 hoan hao cua sy trao doi khong khi trong nha, nguoi ta dua
vao hé sb hiéu qua trao doi khong khi ke:

ke = (tr -tv) / (t - tv)
(s& di ngudi ta danh gia theo nhiét d6 vi do 1a dai luong dé do va ciing 1a yéu td tao cam
giac 1d nhat).

Tri s6 ke cang 16n thi sy trao d6i khong khi cang tot va do d6 lugng khong khi
thuc té can cép vao cang it. Tri sb ke c6 thé 16n hon mot hodc nho hon mot tuy theo cach
t6 chirc trao d6i khong khi trong nha (tirc 1a cach bd tri cac miéng thoi gio va hat gio).

Pé nghién ctru anh huong cua sy théi gié va hat gio doi véi qua trinh trao doi
khong khi trong nha, trudc hét can c6 mot s hiéu biét nhat dinh vé ludng khong khi.
1.1.3. Hé théng dudng dng giod:

Trong hé théng diéu hoa khong khi hé théng dudng dng gié c6 chirc nang dan va
phan gi6 tdi cac noi khac nhau tuy theo yéu cau.

1.2. Phén loai va diic diém hé thong dwong ong gi6
1.2.1. Phan loai theo ap suét

Ap suflt tinh Viin tdc
Loai & 3 y
:i(:)“qu;f,lg — r::.:::: Ro i
Duong Am m/gidy
Thap 500 500 10 Loai
A
Trung 1000 | 750 20 Loai
binh B
2000 750 40 Loai
C
Cao
Logi
25 5
00 750 40 D
] Pascal = IN/m?* (1/100 000K G/cm?).

1.2.2. Phan loai theo su ro ri
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Loai ro ri Gidi han ro ri
(Lit/giay/m’)
Loai A (4p sudt thip) 0.027 x P*5
Loai B (4p sudt tr. binh) 0.009 x P*°
Loai C (4p suit cao) 0.003 x P*5
Loai D (4p suit cao) 0.001 x P

> P:Chénhléch 4p suit bén trong va bén ngoai
ong do biing Pascal.

1.2.3. Phén loai theo chiéu dai 6ng

Dj day vit li¢u "
Lmax — ﬂ)immb . D¢ day Trong lﬂ;ﬁﬂg
(mm) :hﬁl: :ﬁ“tm:“ (‘Jng::; suiit (mm) (Kg/m’)
Dol 0.5 39213
400 0.6 08
600 0.8 0.8 0.6 47056
800 0.8 08 08 62741
1000 0.8 08
1250 1.0 1.0 ]0 ?8426
1600 1.0 1.0 12 04111
2000 1.0 1.2
1.6 12.5481
2500 1.0 12
— » * Trong Itgng ghi trong béng dugc hiéu 13 s6 trong
: - ddi (thay ddi theo chiu diy 16ptring kém)

* Lmax: Kich thudc 10n ciia mdt cdt ngang.
1.2.4. Cac cach phan loai khac
a) Theo chirc nang:

Theo chirc ning ngudi ta chia hé thong duong dng gid ra 1am cac loai chu yéu sau:
- Puong dng cung cip khong khi (Supply Air Duct - SAD)
- Puong 6ng hoi gié (Return Air Duct - RAD)
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- Puong dng cap khong khi twoi (Fresh Air Duct)

- Puong dng thong gid (Ventilation Air Duct)

- Puong ong thai gié (Exhaust Air Duct)

b) Theo toc dd gié:
Theo téc do nguoi ta chia ra loai tbc do cao va thép
¢) Theo vit liéu ché tao duwong dng:

- Pudng dng ton trang kém;

- Puong dng inox;

- Puong 6ng nhwa PVC;

- Puong dng polyurethan (foam PU).

Duéi ddy chung ta nghién ctru dic diém va cau tao cua hai loai duong éng thuong
hay str dung trén thyc té la: duong 6ng ngam va dudng éng treo. Hé thong dudng ng gid
ngam

Puong 6ng gié ngdm duge xay dung bing gach hodc bé tong va di ngdm dudi dat.
DPuong 6ng gio ngém thuong két hop dan gi6 va lép dat cac hé théng duong nudce, dién,
dién thoai di kém nén gon gang va tiét kiém chi phi néi chung. Tuy nhién chinh cic hang
muc di kém trong duong éng gi6 cling gay ra nhiing ric rdi nhat dinh nhu van dé vé sinh,
tudn hoan gio vv. . .

Puong dng gidé ngdm duoc sir dung khi khong gian lap dat khong cé hodc viée lap
dat cac hé thong duong ong gié treo khong thuan lgi, chi phi cao va tudn hoan gi6 trong
phong khéng t6t. Mot trong nhiing truong hop ngudi ta hay st dung dudng éng gié ngdm
1a hé thong diéu hoa trung tdm cho cac rap chiéu bong, hoi truong vv. . .

Puong dng gié ngdm thuong st dung lam duong dng gi6 hdi, rat it khi str dung lam
duong dng gié cap do s¢ anh huong chét lugng gié sau khi da xtr Iy do 4m mdc trong
duong 6ng, dic biét 1a duong ong gi6 cii da hoat dong lau ngay. Khi xay dung can phai
xtr Iy chéng thdm dudng ng gi6 that tot.

Puong 6ng thudng co tiét dién chir nhat va dugc xay dung sin khi xay dung cong
trinh. Vi vay c6 thé noi dudng ong gié ngam rat kho dam bao phan phdi gid déu vi tiét
dién duong 6ng thuong duge xay déu nhau tir diu dén cudi.

Hé théng duong dng gié ngdm thuong duogc sir dung trong cac nha may dét, rap
chiéu bong.

Trong nha may dét, cac dudng dng gié ngdm nay c6 kha ning thu gom cac soi
bong roi vai tranh phan tan trong khong khi anh hudng dén cong nhan van hanh va may
moc thiét bi trong nha xudng. Vi vdy trong cdc nha may dét, nha may ché bién gb dé thu
gom bui nguoi ta thudng hay sir dung hé thong duong dng gi6 kiéu ngam.

No6i chung duong ong gié ngadm doi hoi chi phi 16n, khé xay dung va c6 nhiéu
nhuge diém. N6 chi duoc str dung trong truong hop bat kha khang hodc véi muc dich thu
gom bui.
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+ Heé théng 6ng kiéu treo:

Hé thong duong 6ng treo 14 hé théng duong dng duoc treo trén cac gia do dat &
trén cao. Do d6 yéu cau ddi v6i duong bng gi6 treo twong dbi nghiém ngit:

- Két chu gon, nhe;

- Bén va chéc chén;

- Dan gi6 hiéu qua, thi cong nhanh chéng;
- D& ché tao va gia thanh thap.

Puong éng gi6 treo co thé ché tao tir nhiéu loai vat liéu khac nhau, tiét dién duong
6ng ciing c6 hinh dang rat khac nhau. Pudng dng gio6 treo cho phép dé dang diéu chinh
tiét dién dé dam bao phan phdi gioé déu trén toan tuyén duong 6ng.

+ Theo hinh dang tiét dién dudng dng:

- Puong 6ng chit nhat, hinh vudng;

- Puong dng tron;

- Puong dng 6 van.

+ Theo vat liéu ché tao dudng ong:

- Puong dng t6n trang kém;

- Pudng dng inox;

- Puong dng nhua PVC;

- Puong dng polyurethan (foam PU).

Duéi ddy chiing ta nghién ctru ddc diém va cau tao cua hai loai dudng 6ng thuong
hay sir dung trén thuc té 1a: dudng dng ngam va dudng dng treo.

+ Hé thong duong 6ng gié ngam:

Puong dng gié ngdm dugc xay dung bang gach hoic bé tong va di ngam dudi dat.
Puong 6ng gio ngém thuong két hop dan gi6 va lép dat cac hé théng duong nudce, dién,
dién thoai di kém nén gon gang va tiét kiém chi phi néi chung. Tuy nhién chinh cac hang
muc di kém trong duong éng gi6 ciling gay ra nhitng ric rdi nhat dinh nhu van dé vé sinh,
tudn hoan gio vv. . .

Puong 6ng gi6 ngam dugc st dung khi khong gian lap dat khong c6 hodc viée lap dat
cac hé thong duong ong gio treo khong thuan loi, chi phi cao va tuan hoan gi6 trong
phong khéng t6t. Mot trong nhiing truong hop ngudi ta hay str dung dudng éng gié ngdm
1a hé thng diéu hoa trung tim cho cac rap chiéu bong, hoi truong vv. . .

Puong 6ng gié ngdm thudng str dung lam dudng dng gid hoi, rat it khi sir dung 1lam
duong dng gié cAp do s¢ anh huéng chét lugng gié sau khi dd xtr Iy do 4m mdc trong
duong ong, dic biét 1a dudng 6ng gi6 cii da hoat dong lau ngay. Khi xdy dung can phai
xtr Iy chéng thdm dudng ng gio that tot.

Puong 6ng thuong co tiét dién chir nhat va dugc xdy dung sin khi xdy dung cong
trinh. Vi vay co thé noi dudng dng gié ngam rat kho dam bao phan phdi gid déu vi tiét
dién duong 6ng thuong duge xay déu nhau tir dau dén cudi.

Hé théng duong dng gié ngam thudng dugc sir dung trong cac nha may dét, rap chiéu
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bong.

Trong nha may dét, cac duong ong gié ngam nay c6 kha nang thu gom cac soi bong
roi vai tranh phéan tan trong khong khi anh huong dén cong nhan van hanh va may moc
thiét bi trong nha xudng. Vi vay trong cac nha may dét, nha may ché bién gd dé thu gom
bui nguoi ta thuong hay sir dung hé théng duong dng gid kiéu ngam.

N6i chung dudng 6ng gid ngdm doi héi chi phi 16n, kho xay dung va c6 nhidu nhuge
diém. N6 chi dugc st dung trong truong hop bat kha khang hodc voi muc dich thu gom
bui.
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Cdch nhiét ém 16p ludi st mong.
Loai dwong ong Cap gié Hoi gié Khi twoi Théng gié Boc cd

Hién nay nguoi ta thuong st dung b()ng thuy tinh chuyén dung dé boc cach nhiét cac
duong ong gio, bong thuy tinh dugc lip 1én duong dng nhd cac dinh

Ong céc chit keo, sau khi xuyén 16p bong qua cac dinh chong nguoi ta 16ng cac manh
kim loai trong giong nhu cac dong xu vao bén ngoai kep chip bong va bé gap cac chong
dinh lai. Can luu y sir dung s6 lugng cach chong dinh mot cach hop 1y, khi s6 lugng qua
nhiéu sé tao ciu nhiét khong tdt,

Khoang 01 dinh trén 0,06m? bé mit dng gio.

Pé tranh ton that nhiét, duong dng thuong boc mot 16p cach nhiét bang bong thity
tinh, hay stirofor, bén ngoai boc 16p gidy bac chdng chay va phan xa nhiét.
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1- Binh chong; 2- Lop bong thuy tinh cach nhiét

- Puodng 6ng gon, dep va khong 1am anh hudng my quan cong trinh;

- Chi phi dau tu va van hanh thap;

Dé ché tao hang loat bing may, hién nay nguoi ta thuong sir dung bich ton. Bich ton

co6 nhi¢u kiéu gan két khac nhau cho & dudi day.

4 Jd 5

2. Lap dit hé thng dwong gi6

2.1. Chuén bi dung cu, thiét bi

- Ty treo va gia d& cho cac loai 6ng gio.
- Gia @& ¢ dinh 6ng gio.

- B6 cach nhiét ng gio.

- Céc ban vé tong thé

- Ban vé lap dat.

- Ban v& chi tiét

- Bang danh muc.

- Ban Tiéu chuan k¥ thuat.

2.2. Lap dit ong gi6 nim ngang

2.3. Lip dit hop miéng gié

2.4. Noi mém giira ong gi6 va thiét bi

qIP

S
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2.5. Lip dit cac phu Kkién ciia 6ng gié

2.6. Cach nhiét dng gi6
2.6.1. Pham vi dung cich nhiét

Hé thdng duong 6ng gié diéu hoa khong khi (dng gi6 cap va dng gi6 hoi).
a. Tong quat:

- Phu ki¢n dinh vi: Theo nhiing yéu cau cta chu dau tu.

- Kep nhanh: Loai kim loai tron co bé mit khong nhdé hon 25mm vong tron, co
nhiém vu kep chat va nhanh, bao quanh bé mat 16p céach nhiét.

- Bao vé: Phu 16p bang keo mang 1én bén ngoai bé mit 16p cach nhiét, cit bo cac
doan du tranh gay nguy hiém cho ngudi st dung.

- Chong mi 16p cach nhiét:Thuc hién 16p chong mi dai khoang 300mm khi chuyén
d6i tir 10p cach nhiét trong ra ngoai.

- Cach nhiét gﬁn cac thiét bi dong suong:chi cach nhi¢t bén ngoai.

- Boc vé bao che béng kim loai:Chi thuc hién & nhitng vi tri ma ban vé yéu cAu.

- Vi tri: Dat 16p ngan 4m & vi tri c6 nhiét do cao hon trong qua trinh sir dung.

- Str dung bang keo:Lau sach bé mat trude khi dan chiéu dai 1 >100mm.

b. Cach nhiét cho dng gié

- Cach nhiét bé mat ngoai,phii bé mat 16p mang mong.

- M6 ta: tam batts dan hoi hodc tim phu mém

- Lép pha bé mat :mang nhém san xuat tai nha may.

- Str dung:

- Tong quéat:quan 16p cach nhiét xung quanh 6ng gi6 tai nhitng vi tri yéu cau cach
nhiét, giam thiéu t6i da cac mbi ndi.

- Mbi ndi: Cat vudng goc va ndi ddi dau nhau cho nhiing tAm cach nhiét lién ké.

- Ném kin am: Sir dung cac mdi ngin am bang bang keo nhom dit ngay tam doc
theo cac duong ndi. Nhitng vi tri bi kim ghim ¢dm qua 1am kin mdi ngin 4m bang miéng
nhom tron hay bang keo bac.

- Mit bit va mdi ndi: duy tri d6 day cua 16p cach nhié khi di qua mat bich, gan ting
ctimg hodc mbi nbi.

- Phuong phap ¢b dinh:véi vat liéu khong phai 1a Polyolefin foam.

- Céc vat liéu str dung da dugc phé duyét

- Puong 6ng gio PHKK s& dugc cach nhiét boi bong thily tinh ¢6 tAm nhém bao
quanh mit ngoai, bé day: 50mm, ty trong: 32kg/m®, nhom dan nhiét & nhiét d6 trung binh
la 50°C v6i h¢ s6 dAn nhiét lambda = 0,044W/m°K.

- Dung keo chuyén dung dé dan dinh 1én ong gi6 theo qui cach sau: Khoang céch
giita cac dinh dan 1én bé mat dng gié dé gitr 16p cach nhiét nho hon hay bang 250mm.
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chiéu dai dinh la 75mm

- Tai mdi ghép giita hai tim len thuy tinh cach nhiét s& khong c6 khe hd. Cac moi
ghép nay s€ khong trung nhau.

- Khi cach nhiét xong tai dudng ghép cia tim len thiy tinh s& dugce dan kin bing
bang keo nhom.

- Chon cac cach dan sau:

Dan céac dinh ghim vao bé mit dng gi6 theo quy dinh sau

+Ong gi6 c6 bé ngang rong < 380mm: khong can dan dinh.

+Ong gi6 c6 bé ngangrong 380 <d <760 mm dan mot hang dinh doc theo tim va
mat day ciia 6ng gi6 v6i khoang cach tim dinh toi da 380mm.

+ Ong gid c6 bé ngang rong >760 mm dan dinh v6i khoang cach tim dinh t6i da
380mm.

+Ong gi6 ¢6 bé dung rong < 610mm khong can dan dinh.

+Ong gid c6 bé ding rong >610 mm dan dinh véi khoang cach tam dinh téi da
380mm.

+ Phuong phap xu dung dinh ghim va day chang:

+ Ong gi6 c6 bé ngang rong > 600mm: giir 16p cach nhiét trén mat day ctia 6ng bang
mot hang dinh ghim v6i khoang cach tdi da 1a 400mm gitra cac tAm dinh cho mdi mat cta
dng gid.

+ Ong gi6 c6 bé dimg rong > 600mm: dan dinh ghim v6i khoang cach tim dinh t6i
da 380mm v&i mdi mit dng gio.

+Bot xdp polyolefin :sir dung dinh ghim cach canh 50mm va cach nhau 200-300mm
vé moi hudng.
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TAm nhom bao quanh mit ngoai Béang keo nhom T4m nhom bao quanh mit ngoai
. i . Béng keo bac
i Len thuy tinh c&ch nhiét
Ong gi6 duing cho éng gi6 PHKK
xllz - -
e B
\Y
Bo6ng thuy tinh cach nhiét Vong dém
diing cho éng gi6 PHKK ! < 250mm__J
A < 250mm Dinh dén
Kich thudc trai rong dung dé cit len:
Bé day cua len Ong gié tron | Ong gi6 vudng
50mm P +305mm P+ 254mm
P: Chu vi éng gi6

Hinh 47 - Phuong phap cach nhiét ding cho ong gi6
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Vong dém

24mm

<24mm 5 ¢ Ghi chu:
L = 75mm (B& day len cach nhiét 1a 50mm)

=1.6mm

24
c 24mm

Pinh d4n cich nhiét dng gio

Hinh 48 - Pinh dan cach nhiét éng gi6 va vong dém
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Hinh 49 - Phuong phap cach nhiét méi néi mat bich va TDC
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Lar.mm tinh c2ch nhiét bén nﬂuznal
n:lr.= emseﬁmgmm-rhnhimunﬂ
% g0 bing nirinz dink dim cach et
vavorg dém
FCv
San hetong
Bingkhoang
ez gio cap (Be day: 50mm)
Chat t2o ve chanz chay {dmg

cho king wire chong chay)

Hinh 50 - Nhiing chi tiét cach nhiét dung cho éng gi6 tron xuyén san

a Ninr pirm phap cach nhist
= = o it bick: by TOC
ThioL at buch by
Sar btz
Tacks
Thoogam =
Len ty tich cich ekt b o L Béuz kiwimg
g gio = o cn-ﬂmhmﬂ_ Ong gio chir et Ong gio cap (B2 day: Hmm)
s ez siving dizh dan carh phid
12 viez dém IIII.Ir it bl vé chfes chy (fing
cho kbarvir chileg chay)

Hinh 51- Nhiing chi tiét cdch nhiét ding cho dng gi6 chir nhat xuyén san
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San bétong
Tacke LS xuyén tudng
1
Chat bao vé chbng chay (dung
Tyt Iy
v treo cho khu vyuc chong chay)
Mit bich hay TDC Bong khoang
- —! Ong gi6 cip (B& day: 50mm)
Ong gi6 tron J'
Nhu phuong phip cich Len thuy tinh cach nhiét bén ngoai
nhiét cho mat bich ha . ong gio s& duoc gitr co dinh véi ong
g & bl hay FD Tugeg gi6 bing nhimg dinh dén cach nhict

TDC R R
va vong dém

Hinh 52 - Chi tiét cach nhiét 6ng gi6 tron xuyén tuong

San botung Téckdy

ﬂ/ Bong khoang

Ong gi6 cap (Bé day: 50mm)

U

Ty treo

Nhu phuong phap cach nhiét
cho mat bich hay TDC

Chét bao vé chéng chay

Mt bich hay TDC ) :
4% FD Ong gi6 (dung cho khu vuc
chong chay)

Len thay tinh cach nhi¢t bén ngoai
ong gi6 s& dugc gitr ¢b dinh vei
éng gi6 bing nhitng dinh dan cach

nhiét va vong dém
ud) >
Lo thong tuong
San bétong

Thcké

Biang ké(l) tbac

Thép nep

Bang keo bac

. Len thay tinh
j (B& day 50mm)

Chi tiét cach nhiét ty treo

Hinh 53 - Chi tiét cach nhiét 6ng gi6 vudng xuyén tuong
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Bong thuy tinh cdch nhiét bén ngoai
éng gio s& duoc gitr b dinh vai dng
gi6 bang nhimg dinh dan cach nhiét
va vong dém

Néi mém Bangkeo bac

Chi tiét A . .. —m— = _

-7 T~

Ong git

E= e u

Dép day béng thlly tinh cach Dinh dan cach nhi¢t va vong dém

nhiét diing cho éng gi6 PHKK 100m 150m Két ndimat bich
T chitigtA —r—l
// ~ _— N . . \\
/'/ Bdng thuy tinh dung cach nhiét Pép diy bong thiy tinh \,_\
Re %\ Bangkeo bac N
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Hinh 54 - Chi tiét cach nhiét dung cho két ndi vai bat
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Bong thuy tinh cach nhiét bén
ngodi 6ng gi6 s& duoc gitr cb
dinh véi bng gi6 bing nhing
dinh dan cach nhiét va vong
dém

T

Hop bao kin

Bong thuy tinh cach nhiét bén trong
hop gi6 s& dwoc git ¢b dinh vai hop
gi6 bang nhitng dinh dén cach nhiét
va vong dém

Chiéu git vao

4_

Pinh vét

Bong thuy tinh cach nhiét bén ngoai
dng gi6 s& duoc gitr ¢b dinh véi dng
gi6 bang nhitng dinh déan cach nhiét
va vong dém

DN

Bang keo nhom
Tran nha

Hinh.55 - Chi tiét cach nhiét hop miéng gié khuéch tan

San bétong // San bétong
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Bong thuy tinh cach nhiét bén
ngoai ong gio s& duoc gitr ¢6 dinh

Nep thép VS'ri ong gi6 bang nhirng dinh dan
céch nhiét va vong dém

Miéng gio
khuéch tan

Hinh 56 - Chi tiét cach nhiét miéng gi6 khuéch tan (Loai gin tudong)
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Hinh 57 - Chi tiét cach nhiét miéng gi6 khuéch tan (Loai gin tran)
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Bong thuy tinh cach nhiét bén ngoai
éng gi6 s& dugc gitr cé dinh véidng
gi6 bing nhimg dinh dan cach nhiét
va vong dém

Bong thuy tinh cach nhiét bén trong
hop gi6 s& dugc giir 6 dinh vaihop
gi6 bang nhimg dinh dan cach nhiét
va vong dém Thop va rive

Hudng git vao

]

Bong thuy tinh cdch nhiét bén ngoai
éng gi6 s& duoc gitr ¢b dinh vaidng
gi6 bang nhimg dinh d4n cach nhiét
va vong dém

L o

Linear diffuser

Hinh 58 - Chi tiét cach nhiét miéng gi6 linear diffuser

2.7. Thir xi ng gi6
Thir xi ng gi6 con goi 1a phuong phap thir kin dng gio.

2.8. Nghiém thu ban giao ong gi6

2.9. Ngin ngira 18i thwong giip va cach khic phuc
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3. CAU HOI ON TAP

1/ Hay trinh bay cach kiém tra va xac dinh nguyén nhan hu hong trong may ding yéu cau
ky thuat?

2/ Hay trinh bay nguyén nhan hu hong may nén?

3/ Hay trinh bay tri€u ching hu hong may nén?

4/ Hay trinh bay céach stra chira may nén?

5/Hay trinh bay nguyén nhan hu hong binh ngung tu?

6/ Hay trinh bay tri¢u ching hu hong binh ngung tu?

7/ Hay trinh bay céach sura chita binh ngung tu?

8/ Hay trinh bay nguyén nhan hu héng binh bay hoi?

9/ Hay trinh bay tri¢éu chirng hu héng binh bay ho1?

10/ Hay trinh bay cach stra chita binh bay hoi?

11/ Hay trinh bay phuong phép sira chita céc thiét bi bao vé?

12/ Hay trinh bay phuong phap stra chita cac thiét bi diéu chinh?

13/ Hay trinh bay phuong phap stra chira hé théng dién?

14/ Hay trinh bay phuong phéap stra chita hé théng nudc — hé thdng dan gié?
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Bai 8: LAP PAT MIENG THOI VA MIENG HUT KHONG KHi - QUAT GIO

Gioi thiéu:

Hé thong miéng thoi, miéng hut va quat gi6 dugce dung dé van chuyén khong khi
t6i khong gian can diéu hoa, vi vAy cdc miéng can bd tri hop 1y va quat cua hé thong phai
hoat dong 6n dinh vi khi quat bi su c¢d s& 1am cho hé théng bi dung hoat dong, vi vay can
phai hiéu vé nguyén Iy 1am viéc, cau tao va thay thé quat khi cAn khic phuc ngay su c6 .
Muc tiéu:

+ Khai quét dugc chirc nang, nhi¢m vy, phan loai, ciu tao cia miéng thoi, miéng

hut trén hé thong gio.

+ Tinh chon dang miéng thoi, hut trong dudng ng gio

+ Xac dinh vi tri lap dat

+ Khai quat dugc chirc nang, nhiém vy, phan loai, cAu tao clua quat gid

+ Phén biét dugc cac loai quat gié dua vao cong suat, hudng di cua gio

+ Phén biét dugc sy khéac nhau gifra miéng théi, miéng hut

+ Lép dat dugc céc thiét bi trén

+ Nghiém chinh, can than, an toan.

1. Tim hiéu khai niém va phin loai miéng thoi, miéng hit
1.1. Khao st yéu cau ddi véi miéng théi miéng hut
1.1.1. Té chirc trao d6i khong khi trong nha:

T6 chirc trao doi khong khi 1a sy bd tri hé thdng cac miéng thoi, hit khong khi trong
nha. Su thoi khong khi vao phong tir cac miéng thoi duge goi 1a sy cip gié. Co nhiéu cach
t6 chirc trao d6i khong khi khac nhau. thuong gip hon ca 1 cac cach sau day:

a. Cap gio tir phia trén két hop hut dudi:
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- Hé thdng céc mleng thot glo 4 augc bo 1 O phia tren €ao, con cac miéng hut 5 duge bd
tri dudi san (ndi vao cac kénh gié hodi dat ngam dudi san). Khong khi thoat ra tir miéng
thoi c6 toc d6 kha 16n tao thanh cac dong doi luu cudng bire, két hop véi cac dong d6i luu

tu nhién nhiét phat sinh tir cac ngudn nhiét 1 trong phong (va ca voi dong ddi luu do
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ludng khong dang nhiét néu cép khi lanh), giy ra su x4o tron manh liét khong khi trong
phong. Mit khac, dong d6i luu khuéch tén ciing gop phan déang ké vao sy trao d6i khong
khi trong phong. Két qua 14 nhiét thira va am thira thai ra khoi phong theo cdc miéng ht.
Hé s6 hiéu qua trao ddi khong khi dat duogc tri sdbke=1+13.

Phuong thtrc trao doi khong khi nay c6 uu diém 13 tao dugc su xao tron khong khi
manh, dic biét trong trudng hop DTKK cép gié lanh. D6 1a do dong dbi lwu cudng buc tir
miéng théi va dong ddi luu ty nhién do ludng khong khi dang nhiét cung di xudng ngugc
chiéu v6i dong khi néng phat sinh tir cac ngudn nhiét va cting chidu véi dong khi di vao
miéng hut. Miat khac, kénh gié hoi dat ngadm tao diéu kién thu gom bui tot hon dong thoi
tang duoc mit bang bd tri thiét bi. Nhuge diém ciia kénh gié ngam 1a phai tién hanh xay
lap ddng thoi voi gian may. Ngoai ra khong khi dugce din trong kénh ngdm d& bi nAim
mdc 1am 6 nhiém néu khong c6 thiét bi xtr 1y (phun rira bang nudc phun). Vi nhiing 1& d6
phuong thirc nay dudcir dung pho bién trong cac hé théng PTKK cila cac xi nghiép cong
nghiép mai xay dung, nhét 1a cac hé thdng sir dung budng phun.

b. Cap gi6 tir dusi két hop hut trén:
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- Ong dan gi6 chinh 2 duoc dit trén cao r6i dan xuéng ving lam viéc. Khong khi
cat tir cac miéng théi gié 1 dat 4p tudng s& tran ngdp ving lam viéc cia gian may va tai
d6 nhan nhiét, Am tr cac nguén 4 thai ra. Nhu vay dong ddi luu cudng buc tir mi¢ng thi
va gan miéng hut véi dong dbi luu tu nhién nhiét, tao diéu kién thuan loi cho viéc thai
nhiét thira, dic biét trong truong hop thong gi6 thai nhiét. Trong truong hop cap gidé nong
dé suoi Am DPTKK mua dong ciing xay ra hién tuong twong tw. Hiéu qua trao d6i khong
khi trong nhitng truong hop naydat toi tri s6 1,7 + 2. Tuy vy néu cap gi6 lanh khi PTKK
mua he thi dong ddi lwu ty nhién do ludng khéng dang nhiét c6 xu hudng di xudng s& can
tr& chuyén dong ctia cac dong di 1én 1am hiéu qua trao d6i khong khi kém di.

Tom lai, phuong thirc nay dat hiéu qua cao khi cap gidé néng sudi 4m hodc khi
thong gié thai nhiét. Trong nhiéu trudng hop t6 chirc thong gid, nguoi ta tham chi thay

122



viée clp gié co gidi bang cap gid tu nhién tir cira md hodc thay thé thai gié cudng buc
bang thai gié tu nhién qua ctra méi ciing dat hiéu qua thai nhiét rat tot
c. Cap gio tir trén cao két hop hut trén:

Khi to ¢ il m.u L0 AASNE D TKK nguoi ta it quan tam dén viec
b tri miéng hit & trén cao hay dudi thap, vi dong ddi luu gan miéng hut rat yéu va khong
dong vai tro gi trong trao doi khong khi (muc dich bé tri miéng hut chi dé tao cho sy tuan
hoan khong khi trong hé théng ma théi). Vi vay trong nhiéu trudng hop nguoi ta b tri
miéng hut & cao gan voi miéng thoi.

D6i khi ngudi ta ciing sir dung phuong thirc nay cho thong gid cong nghiép néu
lwong khong khi can cap vao nhidu va toc d6 gio ving lam viée yéu cau 16n.

d. Cép gi6 trén cao két hop hit cuc bo:

Trong nhiing trudng hop & gian may ¢ phat sinh cac chat doc hodc cac ngudn doc
hai c6 tich tu 16n thi phai tién hanh thong gi6 hut cuc bo. Khi d6 dong thoi phai cap gio
vao phong dé duy tri ap suat khong khi trong phong khong bi am. Phuong thic cap gid
phé bién 14 tir trén cao.

Chat doc hai dugc hit ra tir cac thiét bi hit cuc bo dit phia trén céc thiét bi phat

sinh doc hai 1; khong khi cip tir dng dan 2 dugc théi vao phong qua cac miéng thdi gio 3,
sau d6 nhanh chong hoa 1an véi khong khi & phia trén ving lam viée, cudi cing dugc thai
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ra ngoai qua hé thong hut cuc bo do khong khi 6 nhiém hau hét da di vao miéng hut cuc
bd, mat khac dong ddi luu gﬁn miéng hut cuc bd cling khad manh nén qua trinh trao ddi
khong khi chu yéu dién ra & ving quanh miéng hat va tai ving lam viéc. Hiéu qua trao
d6i khong khi chi dat trj s6 0,6 + 0,75 (néu dung miéng thdi ludi), hodc ciing chi ti 1 +
1,1 (néu dung miéng théi hinh bang).

e. Cép gi6 tap trung:
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Trong nhitng trudong hop can thai nhiét hodc Am tich tu & mot vung nao do ra khoi
phong, c6 thé sir dung phuong thirc cap gié tap trung: ludong khong khi dugc thoi ra tix
miéng thdi véi tée d6 16n tao thanh ludng tan bién cham. Trén duong di, ludng gi6 nay
tao ra sy xao tron khong khi trong phong kha manh nho su phét sinh cac dong doi luu
khuéch tan. Tai doan dau cua luéng tbe do dong cudng buc 16n hon nén sy khuéch tan
manh hon & cudi ludng. Nguoc lai, phan cudi cua dong khi lai c6 ban kinh ludng 16n nén
van tao ra duoc su trao doi khong khi sudt chiéu dai can phong. Hé sd hiéu qua trao d6i
khong khi ¢o thé t6i 0,9 + 1.

Phuong thirc cip gié tap trung thuc hién don gian, ré tién nhung c6 nhiéu nhuoc
diém: khong khi cip phan phdi khong ddng déu, hon nita lai gay ra su tich tu cac chat doc
hai ¢ phan cudi cta ludng gié (ving gan miéng hut). Vi viy phuong thirc nay khong thich
hop khi gian may c6 phat sinh bui va chat doc (du 1a loai co doc tinh thap).

Trén ddy 1a mot s6 phuong thire trao d6i khong khi thudng gip nhét trong thuc té.
Khi thiét ké hé thong thong gio6 va PHKK can Iya chon phuong thirc thich hop nhat. Viéc
Iwra chon khong chi cdn cir vao hiéu qua trao ddi khong khi ma con phai chi y dén cac yéu
t6 khac nita nhu: nhiét do gié cap, d6i tuong can dugc cp gio, muc do cap gié dong déu
can dat duge, d6 on cho phép, tdc do gi6 cho phép, ... va dac biét hinh dang, kich thudc
phong va canh quan kién triic ctia can phong duogc cip gio.
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Trén hinh trinh bay mét s6 phuong an trao d6i khong khi dbi vai cac can phong cd
kich thudc trung binh (a, b, ¢, d, e, f) va dbi vdi cac phong c6 khan gia (g, h) ( nhu rap
hat, hdi truong, ... cd gac lung);

Trén hinh trinh bay mit bang bd tri cac dudng dng gié ctia mot gian didu hoa co
kénh gi6 ngam.

Trén hinh trinh bay mit cat dimg mot toa nha nhiéu ting c6 dudong ong gio thoi
trén, hut trén nip kiéu treo.
1.2. Phan loai miéng théi, miéng hut
Miéng théi 1 thiét bi cudi cung trén dudng ong gid c6 nhiém vu cung cap va khuéch
tan gid vao phong, phan phéi déu khong khi diéu hoa trong phong, sau d6 khong khi duoc
dua qua miéng hut ti tuan hoan vé thiét bi xir Iy khong khi.
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Miéng théi va miéng hut cling duoc phan ra nhiéu loai khac nhau tiy thudc hinh
dang, vi tri lap dat, cong dung va tac dung phan bd khong khi, téc d6 khong khi ... Vi du,
can ctr hinh dang c6 loai mi¢ng thdi vudng, chir nhat, tron, khe, ghi, hodc bang; can ct
phan bd khong khi c6 loai khuéch tan hodc phun tia tbc d6 cao, can ci vi tri lép dat phan
ra loai gén tran, g:fln tuong, san hodc cau thang, bac (trong hoi truong, nha hat ... ), can cur
phan bd va tdc do khog khi co loai khuéch tan dung cho phong c6 tran thap va loai miii
phun ¢6 tdc do 16m, tia chum dung cho phong tran cao (hoi truong, nha hat ...). Sau day s&
gidi thiéu mot sb loai miéng thdi khac nhau.

1.2.1. Miéng thdi gin tran:

Hinha, b, ¢ dudi day gidi thiéu cac miéng thoi gan tran kiéu vudng, tron va co ludi
duc 13, phia trén c6 hop gio va 1a van diéu chinh lru luong.

Céac miéng thoi loai nay chi nén sir dung cho tran c6 do cao tir 2,6 dén 4,0 m va cd
thé dong thoi str dung 1am miéng hoi.

Cdc miéng thoi
gdn tran  kiéu
vuéng kiéu tron
va duc 16 (a,b,c)

+ Ghi gi6 gan tudng:

Hinh trén gi6i thiéu hinh dang va két cdu ciia 2 loai ghi gio (grille) gan trén
cac dan lanh dat san hoac giéu tuong, lam duoc c4 hai nhiém vy cép va hoi gi6. Cac
ghi gi6 thudng c6 chiéu dai 1on hon chiéu cao. Bén ngoai la khung véi cac thanh
dung, ngang, kiéu ludi hodc duc 16 tao thanh mot tim luéi trang tri va bdo véco

tham mi cao phu hop véi viée cdp va hoi gié cling nhu phu hop véi ndi that va
trang tri trong phong (twong tu nip dan lanh may diéu hoa 2 cum treo twong).
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Hai logi ghi gié kiéu chép va kiéu ludi.

+ Miii phun:
Hinh dud1 gi61 thi€u hinh ddng bén ngoai mgt miii phun (jet nozzles).

Hinh ddang mét miii phun.

Miii phun dugc st dung trong truong hop khoang cach th6i va ving 1am viéc 16n,
vi du trong hoi trudng, rap hat cé tran cao va khoang cach tir vach dén ving c6 ngudi
cling rat xa, khi d6 ¢ thé b tri cac mili phun. khoang cach phun c6 thé toi 30 m. Miii
phun duogc su dung dac biét khi khong thé lap dat cac miéng thoi trén tran hodc lap dit
trén tran la khong hiéu qua va khong thuc té.

Miii phun ¢6 vo hinh tru, c¢6 khép ndi cau voi vo. Trong khép cau c6 mot co ciu
diéu chinh huéng mii phun rit thudn tién cho viéc diéu chinh huéng dong phun. Vi du,
mua heé co thé hudng dong khong khi lanh 1én trén va dé gi6 lanh d6 khuéch tan déu
xubng ving kam viéc; mua dong dé tiét kiém ning luong, can diéu chinh phun xudng
dudi vi khong khi ndong c¢6 xu hudng di 1€n.

+ Miéng thoi san va ciu thang:

Hinh a, b m6 ta hinh dang va céu tao cia mot miéng thoi lép san hodc cau thang.
Miéng thoi gdom 6 chi tiét. trén cung 1a mot nap khuéch tan. Phia dudi 1a chi tiét diéu
chinh dé diéu chinh hudéng gio thoi. Dudi chi tiét diéu chinh 1 bay bui ban va dit cat o
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san nha roi vao miéng thoi. Toan b 3 chi tiét trén duogc lap 1én mot vong co6 dinh réi duoc
bo tri vao trong hop gid. Hop gi6 c6 mdt miéng tron (hodc vuong) ndi vai duong ong gio
cap. Nho chi tiét diéu chinh hudng gié dirng xién hodc ngang.

Hinh ddng mét miéng théi ldp san (hodc cau thang).

Hinh gidi thiéu 3 vi du lép dat cia miéng thdi lép san. Vi du 1 dung cho san ctia mot
hoi trudng rong, & day khong can hop gio phia dudi miéng thdi vi toan bo khéng gian
dudi tAm san dong nhiém vu hop gi6. Vi du 2 dung cho cic phong nho riéng biét, co role
nhiét d6 diéu chinh luu luong gié nén c6 ong gidé va hop gio. Vi du 3 dung cho ca 2
trudng hop 1 hoi trudng rong nhung c6 thém mot s6 phong nho. Cac phong nho can éng
gi6 cap va diéu chinh luu luong, cac phong 16n khong can.
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Ba vi du la“'p dat. . .
a) Hoi truong hodc phong rong; b) Phong hep riéng biét can diéu chinh luu luwong, c)
Ca hai truong hop phong rong va phong hep.

+ Miéng thoi khe:

Miéng thdi khe (slot difussers) 1a loai mi¢ng thdi c6 ctra gid cép dang mot khe hoac
nhiéu khe hep c6 kich thudc chiéu dai 16n hon chiéu rong nhiéu lan (bé ngang tinh bang
cm, chiéu dai tinh bang m). Miéng thoi c6 thé co tir 1 dén 8 khe, kich thudc miéng thoi
thanh chit nhat, khi d6 goi 1a ghi gid). Miéng thdi lap trén tran. Trén miéng thoi co hop
gi6 va duong ndi véi 6ng phan phdi gié. Trén cira ndi cd van gié diéu chinh luu luong.
Hinh dudi gidi thiéu hinh ddng mot miéng thoi khe co 4 khe gio. Hudng gi6 cip thudng
nam ngang theo tran nha, sang trai hodc phai tily theo nguoi sir dung diéu chinh.
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Hinh ddng mét miéng thoi cé 4 khe gio.

+ Miéng thoi xoay:

Hinh dudi day giéi thiu 2 miéng thoi xoay (swirl diffuser) kiéu ving va kiéu tron.
Miéng thoi xody c6 kha ning khuéch tan va hoa tron khong khi rat nhanh v6i khong khi
trong phong, 1am dong déu nhiét d6 va do 4m nhanh chéng trong cung lam viéc.

Hang Trox san xuat 2 loai vudng va tron déu c6 kich thudc miéng c6 khe thoi 134 x
134 hoic @134; kich thudc tim 1a 180 x 180 dé lip cau thang va dac bi¢t lap cho cac béc
san c6 bo tri ghé ngdi phong khan gia cua hoi truong, nha hat, rap chiéu bong. So véi
miéng thoi ldp san, miéng thdi xoay khong bi chan dam 1én, khong gay bui do thdi tir san
nha.

Miéng thoi xody con duge sir dung lap tran trong diéu hoa tién nghi va cong nghiép
gidng nhu miéng thdi khuéch tan nhung dat hiéu qua khuéch tan va hoa tron khong khi
cao hon.

Miéng théi xody ldp tran.

Ky hi¢u quat cong nghi¢p cua TOMECO:

a) Quat ly tam:
TOMECO dung mot diy ky hiéu gdm 3 nhém ky tu nhu sau:
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Nhom ky tu 1:

Bing chit, c6 tir 2 dén 3 ky tu, trong do:

+ Hai ky tu dau tién bang chit : CF - Centrifugal Fans (Viét tat tir tén tiéng Anh cia
Quat ly tam)

+ Ky tu thir 3 bang chit (c6 hodc khong) chi kiéu lip.

A | Chi kiéu ldp truc tiép

Chi kiéu lap gian tiép
C Guong canh quat lap trén gbi truc trung gian
DPong co truyén dong vao gdi truc qua bo truyén dai

Chi kiéu lap gian tiép
D Guong canh quat lip trén tryc trung gian
dong co truyén dong vao gbi truc trung gian bang khdp ndi truc
dan héi
Nhoém ky tu 2:

Nhém ky tu thtr hai bang so, ¢ tir 3 dén 4 s6: dugc chia thanh 2 phan nhom va nbi véi
nhau bang gach ngang dung dé biéu thi cac thong sé dong hoc tinh toan trong qué trinh thiét ké
twrong Gmg voi timg loai quat c6 bién dang canh va ciu tao gudng canh, kiéu vo khac nhau (vi
du: 4 -70, 14 - 46, 08 - 35,...)

+ Phan nhom thtr nhat ¢6 1 dén 2 ky tu bang s6 14 tri s6 quy tron ctia bdi s6 5 ciia hé sd ap
sudt toan phan (vi du 0.8 x 5 =4 khi d6 viét 1a 4 - hodc 04 -)

H¢ so0 &p xuat toan

phan y = 2p/r.u2

Péi v6i quat ly tam y=0.8-25

Pbi v6i quat hudng

e y =0.05 - 0.2

+ Phan nhém tht hai cuia mhom nay thudng co hai chit s6 1a chuan so ty s6 toc 1y thuyét
cua quat ky hi€uny: ny=53L12W /P 3/4
+ Trong do:

L | Luu lwong khong khi tinh toan quy vé diéu kién chuan | m3/s

W | Tan s6 quay rad/s
P | Ap xuét tinh toan Pa
R | Ty trong khong khi Kg/m3
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U | Van toc dai ciia guong canh m/s

Nhom ky tu tho 3:

C6 3 ky tu bang sb: La dudng kinh ngoai ctia gudng canh quy ddi ra cm (32, 040, 050,
063, 080, ...,120,145)

Vi du ky hiéu: CFC.14-46.050 1a quat 1y tim kiéu 14 - 46 lap gian tiép qua bo truyén
dai c6 duong kinh gudng canh £ 500 (mm)

b. Quat hudng truc:

TOMECO dung m¢t day ky hi¢u c6 3 nhém ky tu nhu sau:

Nhom ky tur 1: 1a nhém ky tu dau tién co tir 3 dén 4 ky tu, trong do:

2 ky tu dau tién bang chir AF: Axial Fans (Viét tat tir tén tiéng Anh cta Quat hudng
truc)

Ky tu th 3 bang chir chi kiéu lap

A | Chi kiéu 14p truc tiép
C | Chi kiéu lap gian tiép

Guong canh quat lip trén gdi truc trung gian

Pong co truyén dong vao gdi truc qua bd truyén dai

D | Chi kiéu lap gian tiép

Guong canh quat lap trén truc trung gian

Pong co truyén dong vao gbi truc trung gian bang khép ndi truc dan hoi
Ky tu thir 4 bang so chi kiéu vo:

1 | Ky hiéu cho loai vo vuong
2 | Ky hiéu cho loai vé tron

Nhom ky tu thir 2: C6 3 ky tu bang s6 cho biét duong kinh ngoai clia guong canh quy
d6i ra cm (32, 040, 050, 063, 080, ...,120, 145)

Nhom ky tu thir 3: C6 2 ky tu bang s6 cho biét s6 guong canh quat

Vi du ky hiéu : AF-063-08 1a quat huéng truc c6 dudng kinh gudéng canh & 630 mm va
gudng canh c6 8 canh.
g. Lua chon quat TOMECO:

Viéc lya chon quat can ctr vao rat nhiéu yéu t, sau khi tinh toan thiét ké néu dugc yeu
cau vé sir dung quat khach hang chi cin cung cap cho ching t6i nhiing thong tin nhu sau:

- Luu lugng can thiét cua quat: m3/h

- Cot ap can thiét cua quat: mmH20

- Piéu kién lam viéc cua quat

Trong do :

- Luu lugng ctia quat nham dam bao tao ra mét tde do khi di trong duong 6ng, tai chup
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hit, lwong khi can trao d6i nhiét hodc cung cip cho mét qua trinh chay v.v
- Cotap 1a ap sudt can thiét do quat tao ra nham khic phuc trd luc cia toan bo hé théng (
tham khéao md hinh khic phuc tr¢ luc)
- Piéu kién lam viéc va dic tinh cong ngh¢ cua quat nhu: Méi truong lam viée chiu an

mon, nhiét do cao, nhiéu hoi nudc hoac nhiéu bui v,v
* Can cu vao nhitng yéu cau khach hang diat ra TOMECO s€ dap ung:

- Tinh toan lwa chon quat phu hop nhét
- Tinh toan cong suét lap dat hop 1y nhat

- cung cdp cac giai phap hoan thanh cac nhiém vu cong nghé,
- Cung cap san pham vo1i thoi gian nhanh chong, thuén lgi nhat

- Hoan thanh dich vu véi gia ca hop 1y nhat.

h. Tinh toan lya chon 4ap suat can thiét cua quat:

Lua chon ap suat caa quat rat can thiét vi khi ap suat cua quat khong du dé khic phuc tro
luc lac @6 luu luong lam viéc cua quat s& bi giam. Ap suit téng cua quat dugc lva chon
phai dam bao diéu kién sau:

Trong do:

P>P1+ T1+ T2 + P2

P: Ap suat tong cua Quat
P1: Ap suat céng nghé can thiét cho dong khi dau vao
T1: Tong tré luc dau vao
T2: Tong tro lyc dau ra
P2 : Ap suat cong nghé can thiét caa dong khi ¢ dau ra
* So @6 khic phuc tro luc cua quat:

Tao 4p suét déng
cho dong khi dau vao

Tao ap suéat déng cho dong khi dau ra

Tré lue dau ra:
-Tré hwe cong nghé cia thiét b1
-Tré lye ma sdt ciia duong éng
-Tré lwe cuc bo: Con, cut,
chuyén,van v.v

Tré hre dau vao:
thiét bi
duong ong

chuyén,van

-Trd e cong nghé cua
- Tré e ma sat caa
-Tré hree cuc bd: Con, ciit,

doét thu , dot mé v, v

* Phuong an dap ung cia TOMECO ddi v6i cac nhu cau ding quat khac nhau:

TT

Nhu cau sir dung

Phuong an dép g cia TOMECO

133



Quat ly tdm c6 ap suét rat cao, luu
lugng nho:

Q = 500 - 5.000 m3/h

H= 700 -7.000 mmH20

- Cung cip khi cho voi dbt dau FO,
d6t than

- Suc khi cung cip cho cong nghé
xur ly moi trudong, cong nghé vi sinh

- Tao bot khi trong bon tim masage

- Quat ly tdm cao ap kiéu: CF.8 -13,
CF8 - 18, CF.8 -09, CF.9-19

- Quat cao ap canh tudc bin kiéu
ringblower (Hang nhap khau)

- Quat thé tich kiéu; ROOD (Hang
nhap khau )

- Cac b giam am kém theo

Quat ly tim &p suét cao, luu luong
nho:

Q = 1000 - 10.000 m3/h

H = 350 -700 mmH20

- Cung cap khi cho budng d6t than

- Phuc vu cong nghé say tang soi

- Cap khi cho dudng ham, khai thac
mo

- Van chuyén hat roi bang mang khi
dong, tao dong khi nguoc ap suit cao
dé rii bui cho thiét bi loc bui

- Quat ly tdm cao ap kiéu: CF.8 -18,
CF.9 - 27, CF8 - 23, CF9 - 25, CF.8 -
35

- Quat ly tAm canh thang hudéng tim
kiéu RBB

V.V

Quat ly tdm c6 ap suét trung binh
Q = 1000 — 100.000 m3/n
H = 200 —350 mmH20

- Nhu cdu rong rdi trong céc thiét bi
hut loc bui, thiét bi xir Iy méi truong

- Tai nhiét trong cac thiét bi sdy,
nung

- Lap cho céc ddy chuyén ché bién
ndng san, thic an gia sic

- Quat ly tam kiéu CF.14 - 46

- Quat hat va van chuyén bui kiéu
CF.7-40va CF.6 - 46, CF.6 - 35

- Quat ly tdm hut bui sau thiét bi loc
bui: CF.8-35 CF4-72,CF.8-23,
CF.9-25vaCF.9-27 ..

Quat ly tim &p suat thap, luu luong
16n - tiéng On thap.
Q = 5.000 — 100.000 m3/h
H = 50 -120 mmH20
- Phuc vu nhu cau thong gié cho

CF.14 - 46, CF.12 - 50, CF.4 - 70
,CF4 -72,CF4 -76, CF.5 -47
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cac nha cao tang.
- Hat hoi néng trong cac khong
gian may

Quat hut khoi cho céc 1o nung
clanh - ke xi mang c6 nhiét do dong
khi khong 16n hon 250°C

Q = 10.000 — 100.000 m3/h

H = 150 —250 mmH20

CF4 - 72,CF4 - 76 vé6i gbi truc bodi
tron ngdm dau .

Quat tai nhiét
Q = 2.000 — 40.000 m3/h
H = 100 —200 mmH20
- Lip cho cac thiét bi sdy nong san,
nhiét do lam viéc dén 150°C
- Lap cho cac 10 nung, may sy,
nhiét d6 lam vigc dén 400°C

CF 14 - 46, CF4 - 72,CF4 - 76 véi
gbi truc boi tron ngam dau .

Gudng canh ché tao bang thép chiu
nhiét - gbi truc lam mat biang nudc
hodc gdi tryc ¢ canh gio lam mat.

Quat hudng truc:
Q = 2.000 — 60.000 m3/h
H = 10 -50 mmH20

- Thong gio, hut doc

- Tai nhiét dén 60°C

- Cap khi cho céac trang trai chin
nudi gia cam (Ga, lon) — yéu cau do
on thap

- Quat huéng truc gudng canh lip
truc tiép trén truc dong co

- Quat huéng truc c6 gudngcanh lip
trén gbi truc, truyén dong gian tiép qua
b truyén dai

- Quat c6 bién dang canh dac biét-
chay gian tiép véi toc do thap

Quat co6 yéu cau dac biét

- Chong an mon

- Quat ly tdm chay gian tiép , vo va
gudng canh ché tao bang vat liéu chiu
dn mon hoa chat: INOX, composite,
nhua .v.v
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- Phong chéng chay nd

- Quat lap gian tiép - dong co phong
chéng chay nd, vo va gudng canh ché
tao béng kim loai mau nhu Nhom,
dong hodc bang vat liéu phi kim va
chiu nhiét

Quat lap cho may say nong san
Q = 2.000 — 30.000 m3/h
H = 50 —250 mmH20

- Quat sy ngd vi tinh nam ngang

- Quat huéng truc lip cho may siy
hoa qué, nong san, thyc pham

CF14 - 46, CF4 - 70,CF4 - 76, CF4 -
72
Hudéng truc gian tiép:
AF.050, AF.060

2. Lap dit cac miéng gi6 thong dung

2.1 Chuén bi dung cu, thiét bj
- Cac Catalogue clia miéng thoi.
- Céc Catalogue cuia miéng hut.
2.2 Lip dit hé thong

+ Quy trinh va cac tiéu chuan thwe hi€n cong viéc:

TT Tén cong viéc

Thiét bi - dung cu

Tiéu chuan thuc hién

01 | Khai niém vé miéng thoi,
miéng hat khong khi

Cac Catalogue cua

miéng thoi, miéng hut

Phan biét dugc miéng
thoi, miéng ht

02 | Chtc nang, nhiém wvu
miéng hut, miéng thoi

Céc Catalogue cua

miéng thoi, miéng hut

Xac dinh chinh xac
chuc nang, nhiém vu

03 | Phan loai miéng hut va
miéng thoi khong khi

Céc Catalogue cua

miéng théi, miéng hut

Chi r6 dugc pham vi su
dung

04 | Yéu cau ky thuat d6i vai
miéng thdi, miéng hat
khéng khi

Cac
miéng thdi, miéng hut

Catalogue cua

Chon dugc loai mi¢ng
phu hop

+ Hwéng dan cich thire thwe hién cong viée:

Tén cong viéc

Huéng dan

Khai niém vé miéng thdéi, mi¢ng

hat khang khi

Qua trinh luu thong ctia khong khi trong nha

TO chirc tuan hoan
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Churc nang, nhi¢m vy miéng hut, | Chirc nang cia miéng thoi gio

miéng thdi Churc nang cua miéng hut gio
Phan loai miéng hit va miéng | a)Theo hinh dang
thoi khong khi - Miéng thdi tron;
- Miéng thdi chit nhat, vudng;
- Miéng thoi det.

b)Theo cach phan phbi gi6

- Miéng thdi khuyéch tén;

- Miéng théi c6 canh diéu chinh don va doi;
- Miéng thoi kiéu 14 sach;

- Miéng thoi kiéu chan mua;
- Miéng théi c6 canh cb dinh;
- Miéng thdi duc 13;

- Miéng théi kiéu ludi.
¢)Theo vi tri ldp dat

- Miéng thoi gan tran;

- Miéng thoi gan tuong;

- Mi¢ng thdi dit nén, san.
d)Theo vat liéu

- Miéng thdi bang thép;

- Miéng thdi nhom duc;

- Miéng thdi nhya

Yéu cau k¥ thuat ddi véi miéng | - Co két cau dep, hai hoa véi trang tri ndi that
thoi, miéng hat khong khi cdng trinh , dé dang lap dit va thao d&

- Cau tao chic chan, khong giy tiéng on.

- Pam béo phan phdi gi6 déu trong khong gian
diéu hoa va téc do trong ving lam viéc khong
vugt qua murc cho phép.

- Trd lue cuc bd nhé nhat.

- C6 van diéu chinh cho phép dé dang diéu chinh
luu lrong gi6. Trong mot sb trudng hop miéng
thdi c6 thé diéu chinh duoc hudng gié téi cac vi
tri can thiét trong phong.

- Kich thudc nho gon va nhe nhang, dugc lam
tircac vat liéu dam bao bén dep va khong ri

- Két ciu d& vé sinh lau chui khi can thiét.
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+ Nhiing 16i thuong gip va cich khic phuc:

TT Hién twong Nguyén nhan Cach phong ngira
1 Khong chi 18 dugc | Khong nam rd 1y thuyét | Nam vimg 1y thuyét lién
pham vi st dung guan

s Lap dit cac miéng thoi thong dung:

+ Quy trinh va cac tiéu chuan thuc hién cong viéc:

TT Tén cong viéc Thiét bj - dung cu Tiéu chuan thuc hién
01 | Xac dinh vi1 tri lép Cac ban vé téng thé, lép Xac dinh duoc vi tri cac
dit miéng thoi, hut | dat, chi tiét miéng thoi, hit
Bang danh muc, quy
cach
02 | Tinh chon miéng | Giay but Hop ly
th6i, miéng hat Chinh xéc
03 | Lap qui trinh lap dat | Giay but Pay du
miéng thdi, hat Hop 1y
Chinh xéac

Xac dinh dugc danh muc, s6
luong cac phu kién kém theo

04 | T6 chuac lap dat Pung theo tiéu chuan cua
miéng théi, hut theo nha san xuét
qui trinh Dung vi tri
Chic chin
05 | Kiém tra Cac dung cu do kiém banh gia chinh xac duoc

hién trang

+ Hwéng dan cich thire thwe hién cong viée:

Tén cong viéc Huéng dan

Xac dinh vi tri | Khao sat cac ban vé téng thé
lip dat miéng | Khao st cac ban vé lip dat

thoi, huat Khéo st cac ban vé chi tiét
Bang danh muc, quy cach
Tinh chon | - Can ctr vao dic diém cong trinh, mat bﬁng tran, bo tri so bd dé
miéng thoi, | chon s lugng miéng thoi
miéng hut - Tinh luu lwong trung binh cho mot miéng thdi

- Can ctru vao luu legng va quiang dudng di tir miéng thdi dén
ving lam viéc tién hanh tinh toan kich thuéc miéng thoi hodc chon
miéng thoi thich hop sao cho dam bao tdc do trong ving lam viéc
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dat yéu cau.

- Can ctr vao quang duong va luu luong gi6 ta c¢6 thé chon loai
miéng thdi thich hop

Lap qui trinh lap | Xac dinh cac vi tri lap dit gia treo va chong rung

dat miéng théi, | Xac dinh kich ¢&, sb lugng gia treo va chéng rung

hut Lap danh muc cac cong viéc can thue hién theo tht tu

Dinh muc thoi gian cho ting cong viéc

Phan bd céc cong viéc xen k& hodc tudn tu trén bang tién do
Duy tri s6 nhan cong tham gia

Duy tri cac diéu kién khac (xe, ciu, mdy han...)

T6 chirc lép dat | Xac dinh cac vi tri lép cac thiét bi phu
miéng thoi, hut | Két nbi voi hé thong

theo qui trinh Lam kin

Hoan thién

Kiém tra - Kiém tra tinh trang miéng thoi, hut sau khi lap dat

- Van hanh thtr, kiém tra cic thong sé k¥ thuat

- Do cac thong sb sau khi ra - vao khoi miéng théi, hut trén kénh
dan gio

- Tim nguyén nhan, dua ra phuong an khic phuc néu chua dat thiét
ké

- Piéu kién, nguyénnhan anh huong dén hé thong duong dan gio
+ Nhing 16i thudng gip va cach khic phuc:

TT Hién tuwong Nguyén nhan Cach phong ngira

1 Khong chon loai | Khong nim 16 1y thuyét | Nam vimg 1y thuyét lién
miéng théi thich quan
hop

2.3. Ngin ngira 16i thuwong gip va cach khic phuc

3. Lip dit quat gi6

3.1. Phan loai cac quat gio6

- C6 4 loai quat thuong gap:

. Quat hudng truc (axial-fan).

. Quat ly tam (centrifugal fan).

. Quat phdi hop (mixed-flow fan).

. Quat dong ngang truc (cross-flow fan).

B~ o DN B
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- Trong d6 hai loai quat hudng truc va ly tim duoc sir dung nhiéu nhat trong cac hé thong.

Hé thong str dung quat c6 thé bao gom:

1. Quat v6i mo to + truyén dong+ bo bién tan diéu khién téc do.

2. Thiét bi dau vao: bd loc bui, cyclon, bo trao doi nhiét.. .

3. Thiét bi dau ra: bd loc bui, cyclon, hodc cac vat li¢u khac.nhu 16p hat.

4. Hé théng dudng 6ng: dudng 6ng, co, nGi chuyén tiép va cac van...

© @ ®

&) - =

=) —
= B

&) ~

Cinh cong téi FC Cinhconglui  ~zop nghiéng lui Cinh huongtim Diu cinh hudng

+ Quat ly tam:

tim

« Cac canh cla ro-to cla quat ly tam dugc gilt gitta mat d& va vong gilr

dao.

« RO-to nam trong vd quat véi chu vi theo dang xoan éc.

« Khong khi vao tir miéng hat qua vong dd, dugc cac canh ly tam ra vo

quat, va theo vé thoat & clra ra.

« Nhuvéy, phuong clia dong khi vao thang goc véi phuong cda dong khi

ra.

N

N

N
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+ Quat hwong truc:
.« Dongkhichuyén dong song song doc theo hudng truc quat, hudng vao

song song vai hudng ra.

« NEu dung dién, ré-to quat cé thé dugc 1ap truc tiép trén truc déng co
dién.

« NEu dung déng ca ng, phai truyén déng qua day dai.

« Thuc té, du co dién, déi khi van phai truyén dong gian tié€p, vi mot s6
yéu cau dac biét khéng thé dé mo-to dién trong dong khéng khi.

« (€63 dangquat hudng truc:

1. Quattruc chong chéng: Dang giéng quat tran, khdng c6 vo (boc)
quat hoac vé quat rat ngan. Dung cho thong gié chuéng trai, nha
xudng, cé ap suat tao ra rat thap.

2. Quattrucéng: R6-to quat nam trong v quat la mét 6ng dai, tao
dugc ap suat trung binh

3. Quat truc c6 hudng dong: Khong khi qua khéi ré-to dugc nan
dong chdy cho thang, tranh rdi, nhd thé dat tinh ap va hiéu suét
cao hon.

141



3.2. Lip dit quat gié
+ Chuén bi dung cu, thiét bi:
- Ban vé tong thé.
- Ban vé lap dat.
- Ban vé chi tiét
- Béng danh myc.

- Ban Tiéu chuan k¥ thuét lap dit.
- Gidy but.
- Céac dung cu do kiém.
+ Quy trinh va cdc tiéu chuin thwe hién cong viéc:

TT Tén cong viéc Thiét bi - dung cu Tiéu chuan thuc hién
01 | Khaosat, chon vi tri | Cac ban vé téng thé, lép Xac dinh duoc vi tri lép dat
lap dit quat gid dit, chi tiét quat
Bang danh muc, quy
cach
02 | Lap qui trinh lap dat | Gidy but Pay du
Hop ly
Chinh xac
Xac dinh duoc danh muc, sb
luong cac phu kién kém theo
03 | T6 chuc lap dat theo Pung theo tiéu chuan cia
qui trinh nha san xut
Dung vi tri
Chic chin

04 | Kiém tra, chay thr | Cac dung cu do kiém béanh gid chinh xac dugc
hién trang
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+ Huéng din cich thirc thue hién cong viée:

Tén cong viéc

Huéng din

Khao sat, chon
vi tri lip dat
quat gio

Khao sat cac ban v& tong thé
Khao sat cac ban v& lap dat
Khao sat cac ban v& chi tiét
Bang danh muc, quy cach

Lap qui trinh lap
dat

Xac dinh cac vi tri lép dat gia treo va chéng rung

Xac dinh kich ¢d, s6 lugng gia treo va chéng rung

Lap danh muc cac cong viéc can thue hién theo tht tu

Dinh murc thoi gian cho ting cong viéc

Phan bd cac cong viéc xen k& hoac tudn tu trén bang tién do
Du tri s6 nhan cong tham gia

Du tri cac diéu kién khac (xe, cAu, mdy han...)

T chuc lap dat
theo qui trinh

Xéc dinh céc vi tr lap
Lép gid do hodc bé quat
Lép quat

Két ndi v&i hé théng
Lam kin

Hoan thién

Kiém tra, chay
thur

- Kiém tra tinh trang quat sau khi lap dat
- Van hanh thir, kiém tra cac thong sb k¥ thuat
- Po céc thong s6 sau khi ra - vao trén kénh dan gio

- Tim nguyén nhan, dua ra phuong an khac phuc néu chua dat thiét

ke
+ Nhiing 18i thwong gip va cich khic phuc :
TT Hién tugng Nguyén nhan Cach phong ngira
1 Lap sai ban vé& Nghién ctu ban v€ chua | Nghién ctru ky cac ban vé
ky
2 | Thiét bi hoat dong | Lap sai hudng dan Doc ky céc tai liéu di kém
khong dat yéu cau thiét bi

3.3. Ngin ngira 16i thuwong gip va cach khic phuc
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4. CAU HOI ON TAP

1/ Hay trinh by yéu cau dbi voi miéng thdi miéng hit cua dudng éng gié hé théng didu
hoa trung tam?
2/ Hay trinh bay cach phan loai d6i v6i miéng théi miéng hut ctia duong dng gié hé thong
diéu hoa trung tam?
3/ Hay trinh bay quy trinh lap dat hé thong duong ong gié hé thong diéu hoa trung tim?
4/ Néu nhitng 16i thudng gip va cach khic phuc khi lap dat hé thdng duong dng gio hé
thong diéu hoa trung tim?
5/ Hay trinh bay quy trinh lap dit quat gi6 hé théng diéu hoa trung tim?
6/ Néu nhitng 161 thudng gip va cach khic phuc khi 1ap dit quat gié hé théng diéu hoa
trung tam?

TAI LIEU THAM KHAO

[1] May va thiét bi lanh — Nguyén Pirc Loi — B¢ mén Nhiét lanh PHBK Ha Néi

[2] Tu dong hoa hé théng lanh — Nguyén Pirc Loi — B6 mén Nhiét lanh DPHBK Ha Noi
[3] K§ thuat lanh tmg dung — Nguyén Pic Loi — NXB gido duc.

[4] Catalogue cac may lanh trung tam.

[5] Gido trinh Hé thong diéu hoa khong khi trung tim — Truong Trung Cap Nghé Cu Chi.
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