Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

TUYEN BO BAN QUYEN

Tai lieu nay thudc loai sach giéo trinh nén cac ngudn thdng tin c6 thé duoc phép
ding nguyén ban hosc trich dung cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hoac sir dung voi muc dich kinh doanh thiéu
lanh manh s& bi nghiém cam.
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LOI GIOI THIEU

Gido trinh Lanh Co Ban duoc bién soan theo sat chuong trinh khung ctia nghé
k¥ thuat may lanh va diéu hoa khong khi muc dich 1a phuc vu cho cac em sinh vién
trung cip nghé. Bam sat thuc té vé cac kién thirc co ban nguyén 1y lam lanh, céc thiét
bi cia hé théng lanh, cac dung cu dd nghé dugc dung trong nganh lanh.

Tai liéu hoc tap nay nham muc dich gitp cho cac em hoc sinh, sinh vién hoc
nghé KTML & PHKK cua truong Trung Cap Nghé Quang Trung linh hdi duoc
cac kién thuc, k§ nang va thai d6 co ban cia nghé KTML & PHKK va dong thoi
cling dung lam tai liéu tham khdo, hoc tap giup cho cac em hoc tot hon cho mo
dun Lanh Can Bén va nén tang cho cac md dun chuyén sau.

Quyén gido trinh ndy chan chan khong tranh khoi nhimg thiéu sét, kinh mong
nhan duoc cac ¥ kién dong gop cua cac dong nghiép. Xin chan thanh cam on.

Tphcm , ngayl0 thang 03 nam 2022
Bién soan

KS Nguyén Thanh Phong
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Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

MO PUN LANH CO BAN

Ma mo dun: MD 18
Thoi gian thwe hién mé dun: 120 gid; (Ly thuyét: 20 gio; Thuc hanh: 90 gio; Kiém tra:
10 gio)

L.VI TRi, TINH CHAT CUA MO PUN:
- Vi tri:

+ La md dun co ban cua nghé danh cho ca hoc sinh trung cdp nghé sau khi dd hoc
xong cac mon k¥ thuat co so, k¥ thuat do luong dién lanh, cdc mé dun vé dién va cac mod
dun han, go;

+ Trén nén ciia moén hoc co s& ky thuat lanh va diéu hoa khong khi, cdc m6 dun ho
trg khac, mo dun nay sé& cung cip cac kién thirc va k¥ ning co ban, cung cap cac kién thirc
va k¥ nang tht nghiém cua nghé voi cac thiét bi cia hé théng lanh nhu may nén, hé théng
may lanh, hé thong diéu hoa khong khi nhiéu dan bay hoi, bom nhiét... truéc khi di vao hoc
cac mo dun chuyén siu cia nghé.

- Tinh chat : La mo dun bt budc.
II. MUC TIEU MO PUN:
Sau khi hoc xong m6 dun nay ngudi hoc ¢6 kha nang:

+ Kién thuc:

- Trinh bay dugc cac kién thtrc co ban nhét vé su dung moi chét lanh, chat tai lanh,
dau lanh, vat liéu cach nhiét, hat am, cung cép cac kién thirc vé két ndi, lép rap, van hanh
mo hinh cac hé théng lanh dién hinh.

- Phan tich duoc cac kién thuc vé thur nghiém cac thiét bi va mo hinh cac hé théng
lanh nhu may nén, hé théng may lanh, hé théng diéu hoa khong khi nhiéu dan bay hoi, bom
nhiét...

- Phan tich dugc cac ky nang gia cong dudng 6 ong dung trong k¥ thuét lanh, nhan biét,
kiém tra, danh gia tinh trang cac thiét bi, phu kién cua hé thong lanh, lap dat, két ndi, van
hanh céc thiét bi va mé hinh cac hé thong lanh dién hinh.

+ Ky nang:

- Thue hién gia cong dugc duong o ong dung trong ky thuat lanh.

- Han duogc cac vat lidu kim loai dong — dong, dong - sit, sit — sit bang thiét bi han
gi6 da.

- Kiém tra dugc tinh trang cac thiét bi, phu kién cua hé théng lanh.

- Lap dat, két ndi, van hanh dugc cac thiét bi va mo hinh cac hé thong may lanh va
diéu hoa khong khi c¢6 nhiéu dan bay hoi, bom nhiét,...

- Po kiém tra duoc chét luong may nén.

+ Nang lyc ty chu va trach nhiém:

- Pam béo an toan lao dong, cin than, ty mi, to chirc noi 1am viéc gon gang, ngin nip,

biét 1am viéc theo nhom.
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Triong trung cap nghé Quang Trung

Tai liéu hoc tdp: Lanh can ban

I11. NOI DUNG MO PUN:
1. Ngi dung tong qudt va phdn phdi thoi gian:
sS4 _ Thoi gian _
T Cac bai trong mé dun Tong Ly | Thue | Kiém
s0 | thuyét | hanh | tra*
1 |Bai 1:Tong quan vé cac loai may lanh 5 2 3
thong dung
2 | Bai 2:Céac loai may nén lanh 10 2 7 1
3 | Bai 3:Thiét bi ngung tu 5 1 4
4 | Bai 4:Thiét bi bay hoi 5 1 4
5 | Bai 5:Thiét bi tiét luu 5 1 4
6 | Bai 6:Thiét bi phu trong hé thdng lanh 5 1 4
7 | Bai 7:Dung cu trong hé théng lanh 5 1 4
8 | Bai 8:Puong ong, vat ligu cach nhiét, hat | 5 2 3
am
9 | Bai 9:Céc thiét bj ty dong hoéa hé thong | 15 3 10 2
lanh
10 | Bai 10:K¥ thuat gia cong dudng éng 30 4 24 2
11 | Bai 11:Két ndi mo hinh hé théng may | 15 1 14
lanh
12 | Bai 12:Két ndi mo hinh hé théng diéu hoa | 10 1 9
khong khi
13 | Kiém tra két thuc 5 5
Cong 120 20 90 10
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Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban
Bai 1: TONG QUAN VE CAC LOAI
MAY NEN LANH THONG DUNG

Muc tiéu:
Sau khi hoc xong bai hoc nay ngudi hoc ¢6 kha nang:

- Phan tich dwoc cac kién thitc co ban vé cac loai may lanh thong dung c6 ¥ nghia

thue té va dugc ing dung rong rii trong san xuat va doi sdng.

- Nhan dang dugc cac loai may lanh, cac thiét bi chinh cua may lanh nén hoi ¢ cac hé

thdng lanh trong thuc té.

- Pam béo an toan lao dong, cin thin, ty mi, to chirc noi 1am viéc gon gang, ngin nip,

biét lam viéc theo nhom.

Ngay nay khi n6i dén may lanh thuong ngudi ta hay nghi dén may lanh nén hoi dung
dong co dién kéo. Song ngoai may lanh nén hoi ra chung ta con c6 cac loai may lanh
nhu may lanh hép thu, may lanh ejecto, may lanh nén khi, may lanh nhiét di€én may lanh
hap thy...Trong cac loai may lanh d6 thi may lanh nén hoi duoc st dung pho bién rong
rai & nuoc ta, theo théng ké c6 té1 khoang 90-95% st dung loai may lanh nén hoi .

1. May lanh nén hoi.
1.1. Pinh nghia, so @6 nguyén ly, nguyén 1y lam viéc va ing dung ciia may lanh
nén hoi.

+ Dinh nghia: May lanh nén hoi 13 loai may lanh ¢6 mdy nén co ( tirc 1a dong co
dién kéo may nén quay va sinh céng) dé hat hoi méi chat co ap suat thip va nhiét do
thap ¢ thiét bi bay hoi va nén 1én ap suét cao nhiét d6 cao day vao thiét bi ngung tu, s&
di duogc goi la may lanh nén hoi 1a vi lic méay nén thuc hién nén l1a nén hoi chir khong
nén 1ong mic du moi chit lanh c6 bién d6i pha tir 1ong( & TBNT) sang pha hoi (O
TBBH).

+ Gi6i thiéu so' @6 nguyén 1y ciia may lanh nén hoi.

- <
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Hinh 1.1: So do nguyén Iy mady lanh nén hoi

1-2: 12 qué trinh nén doan nhiét, dang entropy & may nén; 2-3: qué trinh ngung tu
dang ap; 3-4: qua trinh tiét luu dang enthanpy & VTL; 4-1: qua trinh bay hoi dang ap ¢
TBBH.

+ Céu tao: Hinh 1.1 13 so dd thiét bi co ban ctia mdy lanh nén hoi. M4y lanh nén
hoi gdm 4 bo phan chinh 13 may nén ( bao gdm dong co dién din dong) TBBH- Thiét bi
bay hoi, TBNT - Thiét bi ngung tu, VTL - Van tiét luu. Chung duoc ndi v6i nhau bﬁng
duong 6ng theo thtr ty nhu trén hinh 1.1. Trong so &6 nguyén ly ndy c6 mdi chit lanh
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tudn hoan goi 14 Gas ki hiéu 1a R22, R12, R1asa, NHs, ...Chung chuyén dong trong hé thong
va bién d6i pha cu thé 1a mau do ki hiéu cho pha hoi qua nhiét cao ap, mau vang 1a long
cao ap, mau xanh la pha hot lanh. Tai TBNT moi chat lanh dugc giai nhiét bang nudc va
nha mot nhiét luong qk & ap suat khong doi 1a pk. trong ty nhu vay 6 TBBH moi chat lanh
nhan nhiét luong qo bay hoi sinh lanh & ap sut khong ddi po.

+ Nguyén Iy 1am viéc: Qua trinh tir MN dén TBNT la may nén nén méi chit lanh &
dang hoi hoan toan tir nhiét do thép To ap suat po 1én nhiét do cao Tk va ap sudt pk, dua
qua TBNT giai nhiét 1am mét bang nuéc hoi qua nhiét lac nay da duoc ngung tu lai
hoan toan va dua qua VTL ¢6 nhiém vy lam giam ap sudt tir 4p sudt pk Xuong ap suét po
va nhiét do ciing giam xubng To, lic nay s& dugc cip vao TBBH moi chét lanh & pha
long s& bay hoi khi nhan nhiét do qo, bay hoi ¢ nhiét do thap va ap suat thip nén s& sinh
ra hiéu ung lanh.

o Ung dung: May lanh nén hoi dugc img dung rong rii nhat trong cic nganh kinh té.
o Mdy lanh nén hoi cé nhiéu wu thé so véi cdc logi mdy lanh Khac.

v" Ung dung d& dang vao tat ca cac truong hop c6 nhu cau vé lanh. T6 hop may
nén va dong co dién don gian, gon nhe, dé sir dung.

v' Khoéang nhiét 46 va nang suat lanh gan nhu khong gidi han, dap ing dugc hau
nhu tat ca cac nhu cau khac nhau.

v Céc chi tiét gia cong twong ddi dé dang.

v' May lanh lam viéc v&i d6 an toan va d tin cdy cao, mirc do tu déng hoa cia
may 16n. D& ung dung dién tir, vi dién tir va diéu khién cho thiét bi hoat dong
hoan toan ty dong.

2. May lanh hap thu
2.1. Pinh nghia, so dd nguyén Iy, nguyén Iy lam viéc va ing dung ciia may lanh
hap thu.

+ Dinh nghia: May lanh hip thu 13 loai may lanh str dung ning luong dang nhiét
dé hoat dong. Moi chat cia may lanh hap thy 1a dung dich cua 2 don chat, cac don chat
nay soi ¢ nhing nhiét do khac nhau khi ¢ cung ap sut ching co tén goi la hén hop hon
hop khong dong s6i.May lanh hip thy c6 cac bd phén giong nhu may lanh nén hoi nhu
TBNT, VTL, TBBH, riéng may nén co dugc thay thé bang hé thdng binh hip thy, bom
dung dich, binh sinh hoi va tiét luu dung dich.

Hé thong nay chay bang nhiét nang (hoi nudc néng, bd dét,...) no thuc hién chirc
ning nhu may nén co 1a: Hut hoi sinh ra tr TBBH va nén 1én ap suat cao va day vao
thiét bi ngung tu.

Dung dich duoc st dung thong dung nhat dé lam lanh 1a hdn hop H2O+NHs,
H,O+LiBr, hdn hop H,O+NH; ¢6 méi chat 1am lanh 1a NHs, chat hip thu 1a H20. hdn
hop LiBr-H,0 méi chat lanh 1a H>0, chat hap thy 1a LiBr.

May lanh hap thu H2O+NH3 dugc st dung de lam lanh & g1a1 nhi¢t do twr 0°+ -70°C

May lanh hap thu H,O+LiBr duoc sir dung dé lam lanh nudc dén +4°C.

+ So d6 nguyén ly
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Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

3 EDD

Hinh 1.2: So do nguyen ly cua may lanh hap thu.

+ Ciu tao: Trén hinh 1.2 md ta cau tao cua may lanh hap thu gom céc thiét b
TBNT- Thiét bi ngung tu, VTL- Van tiét luu, TLDD- Van tiét luu dung dich lodng,
TBBH- Thiét bi bay hoi, TBHT- Thiét bj hap thu, TBSH- Thiét bi sinh hoi.BDD- Bom
dung dich dam dac.

+ Nguyén Iy hoat dong: Dung dich loang trong binh hap thyu c6 kha ning hip thu
hoi méi chét sinh ra & TBBH dé tré thanh dung dich ddm dic. Khi dung dich trd thanh
dam dac s¢ dugc bom dung dich bom 1én TBSH. O day dung dich dugc gia nhiét mot
nhiét luong (Qn ) 1én dén nhiét do cao va hoi NHz sé bay hoi ra khoi dd nay vi nhiét do
bay hoi ctia NHs ( - 33,4°C) thap hon cta nudc. Do NHj3 thoat ra khéi dung dich nén
dung dich tré nén lodng nay s& di qua VTL trd vé TBHT tiép tuc chu khy méi.

& Nhiém vu cdc thiét bi trong hé thong:

v’ Thiét bj hdp thu: Hap thu hoi méi chat lanh bang mot chat hap thu phu hop, tao
ra mét dung dich dam dac ctia moi chét lanh trong binh hép thu.

v' Bom DD: Bom dung dich ddm dic va ting ap suat ctiia dung dich 1én t6i ap sut
cua binh ngung.

v’ Thiét bi sinh hoi: Chung hoi tir dung dich dam dac, tao ra dung dich loang dua
vao tuan hoan.

v Thiét bj bay hoi va thiét bi ngung tu, van tiét luu, tiét luu dung dich twong tu
nhu & phan méy nén hoi.

< ChUV: Qua hinh 1.2 ta nhan thiy c6 hai vong tuan hoan 1 13 ctia méi chét lanh, 1
1a ctia dung dich hap thu.

e Vong tuan hoan cua dung dich: TBHT-BDD-TBSH-TLDD va tr¢ lai TBHT.
e Vong tudn hoan ctia méi chét lanh: TBBH-TBHT-BDD-TBSH-TBNT-VTL va
tré vé TBBH.

+ Ung dung: Ung dung trong cac xi nghiép c6 cic ngudn nhiét thai nhu hoi nong
hodc khi néng. (vi du hoi néng sau Tuabin hoi thai bo, lwong khi dot thai bo,...)

+ Uu diém cia may lanh hap thy 13 co thé tan dung cac nguodn nhiét du thira bo di
nhu khodi ctia Tuabin khi, cdc cum mday phat Diesel, khoéi thai cac 10 nung, 10 luyén
gang thép,...May lanh hap thy co thé sir dung cac nhién liéu ré tién nhu rom ra va c6 thé
ding & cac noi khong c6 dién. May lanh hap thu khong c6 cac bd phan chuyén dong co
khi nén khong c6 tiéng 6n, khong bi bao mon co khi nén tudi tho 16m.
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Triong trung cap nghé Quang Trung

Tai liéu hoc tdp: Lanh can ban

I CJran L

(Jhn

I-B6 gia nhiet
II-Thap chung cat
T11-Thiét bi hoi uu
IV- Thiet bi ngung tu
V-Thiét bi hoi nhiét
VI-Van tiet luu
VII-Thiét bi bay hoi
VIII-Thiét bi hap thu
IX-Bom dung dich
X-Van moét chieu
NI-Thiét bi trao doi nhiét

Hinh 1.3: Mdy lanh hdp thu NH3-H20 mét cdp

3. May lanh nén Kkhi.

My lanh nén khi la mdy lanh dwoc sie dung ldu doi nhit, ngay nay do cé cdc moi
chat lanh hoan thién hon khong khi nén trong cdac may lanh thong thwong ngwoi ta it

dung may lanh khong khi nira.

3.1. Pinh nghia, so' d6 nguyén Iy, nguyén 1y 1am viéc va ing dung ciia may

lanh nén khi.
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Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

+ Dinh nghia: May lanh nén khi 1a may lanh c6 may nén co str dung mai chat la
khong khi tudn hoan trong hé thdng. Piém khac biét gitta may lanh nen khi voi may
lanh nén hoi 1a khong khi trong hé théng khong bién doi pha (tir pha long sang pha hoi
va nguoc lai) ma luén luén & the khi. Moi chat lanh chi yéu ciia may lanh nén khi 1a
khong khi (ré tién) nhung vi hé s6 1am lanh (&) nhé nén ngay nay no it dugc st dung.

+ So d6 nguyén ly
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Hinh 1.4: So d6 nguyén 1y mdy nén khi.
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Hinh 1.5: D6 thi P-V va T-S
1-2: 1a qua trinh nén doan nhiét, dang entropy; 2-3: qua trinh nha nhiét dang ap; 3-4: qua
trinh din n& doan nhiét, dang entropy; 4-1: qua trinh nhan nhiét dang ap.

+ Nguyén Iy hoat déng: May nén hit khong khi lanh & ap suét po tng voi thong sb
trang thai 1, nén doan nhiét dang entropy dén p thanh khong khi néng mg véi trang
thai 2 nho sir dung ngoai cong ctia may nén. Véi thothobng s trang thai 2 khong khi di
vao thiét bi lam mat nha nhiét lugng qx lam mét dang ap pk dén thong so trang thai 3.
V6i thong sb trang thai 3 khong khi di dén may dan no va ddan4 né dang entropy tir pk
xudng po thanh khong khi lanh tng v6i thong sO trang thai 4 di thang vao phong lanh
nhan nhiét qo dang ap dén thong sb trang thai 1va2 quay tré vé may nén. Chu trinh ctr
thé tiép dién.

+ Ung dung ciia may lanh nén khi: Méy lanh nén khi cling chi dugc s dung han
ché trong mot so truong hop déc biét nhu diéu hoa khong khi trén may bay (do may bay
da c6 san khi nén cua tua bin dong co may bay) hodc may bay chd hang lanh. Ngoai ra
n6 con dugce st dung trong may hoa 1ong khi ( may hoa 16ng khi Philip) dé tao nhiét do
tir -50 dén -100 °C ma may nén hoi rat kho lam duoc.
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Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

4. May lanh ejector
4.1. Dinh nghia, so dd nguyén ly, nguyén ly lam viéc va @ng dung ciia may
lanh ejector.

+ Dinh nghia: May lanh ejecto 14 may lanh ma qua trinh nén hoi méi chat lanh tir
ap suat thap 1én 4p suét cao duoc thyc hién nhd not thiét bi goi 14 ejecto. Gidng nhu may
lanh hap thu may nén ejecto cung la may nén lanh kiéu may nén nhiét” , st dung dong
ning ctia dong hoi dé nén dong moéi chat lanh.

Cac mdi chat 1am lanh & may lanh ejecto co thé dung H20, NHs, Freon, song thuc té
chi sir dung may lanh ejecto hoi nudce.

+ So d6 nguyén ly

I
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TBEH
I

i
(]

C o — ¥

Bom

TBSH

TENT

Hinh 1.6: So d6 nguyén 1y mady lanh Ejecto hoi nwéc.

Gmtmg MEMtMl
tée lavan

Erfng tha hed Oing ting ip

Didng ha dp
Hinh 1.7: Cdu tao éng tiang toc Lavan

+ Cau tao: Cac thiét bi khac twong ty nhu & may lanh nén hoi, chi khac 14 c6 thém
thiét bi ejecto

+ Nguyén ly 1am viéc ciia ejecto: Trong dng lavan thé ning cua dong hoi duoc
bién thanh dong ning va toc do chuyén dong cta hoi ting cudn theo hoi lanh tir TBBH.
Hdn hop ciia hoi 1am viéc ( hoi néng va hoi lanh) & trong budng thu hdi hoi vao budng
hoa tron sau d6 di vao 6ng ting ap cia ejecto & day ap suét cua hdn hop ting 1én do hoi
giam toc d0.Nhu vy, nho dong nang cua dong hoi lam viée phun vao ma qua trinh nén
hdn hop hoi duoc thyc hién tir 4p suat trong TBBH Po dén 4p suat trong TBNT pk . Dicu
nay c6 nghia la thiét bi ejecto 1am nhiém vuy thay thé cho may nén. Nhin chung may lanh
ejecto cd 3 cap ap sut pn > Pk>Po, Pnla ap suat ctia hon hop hoi nong va hoi lanh.

+ Uu diém: Gi4 thanh thap, khong doc hai , khong gay chay nd. méi cha 1a hoi
nudc co duogce tur su tan dung nhiét thai hodc két hop voi Tuabin trich hoi.

+ Nhuoce diém: Hé s6 1am lanh thap do d6 chi ing dung cho lanh khong sau. Tén
that nang luong kha 16n trong ejecto dong thoi phai duy tri dd chan khong cao trong
TBBH va TBNT.
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Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

+ Ung dung: Thuong dugc tmg dung dé diéu hoa khong khi vi can nhiét d6 1am
lanh thip, dic biét tai cac xi nghiép, cong nghiép nhe va thuc pham,trén tau thuy ... Co
nguén hoi thira thai bo, nhiét thai co thé tan dung dugc. Trong cong ngh¢ hoa hoc va
thuc phém may lanh ejecto dung dé san xuit nuge lanh, phuc vu cong ngh¢ dd hop rau
qua. May lanh ejecto sir dung két hop véi Tuabin trich hoi dé dat hiéu qua.

VTL1
I
E2 E3 S5V
<
A
C_!h ':_!D E A
L | PTL mE=E
BN1 BN2 BN3
N Qi
5 ! | f bl |
<] (}J —>< <]

Van Cap nuée Bl VTLZ VIL3
Hinh 1.8: Mdy lanh ejecto mét cdp sir dung méi chat la hoi nuée
5. May lanh nhiét dién.
5.1. Dinh nghia, so' d6 nguyén Iy, nguyén 1y 1am viéc va ing dung ciia may
lanh nhiét dién.

#+ Dinh nghia: May lanh nhiét dién 1a may lanh st dung cdp nhiét dién tao lanh
theo hi€u img nhiét dién hay hi€u ing Peltier. Hi¢u tng nhiét dién do peltier phat minh
nam 1934. dugc phat biéu nhu sau: Néu cho dong dién 1 chiéu di qua vong day dan kin
g6m 2 kim loai khac nhau néi tiép nhau thi mot dau nbi nong 1én con dau kia lanh di.

+ Nguyén Iy hoat déng. Khi bd tri cac cip kim loai ban dan khac tinh v6i cac thanh
d6ng c6 canh tan nhiét nhu hinh 12 va cho dong dién 1 chiéu di qua mot phia sé lanh di
v6i nang suat lanh Qo va mot phia s& néng 1én véi nang suat nhiét Qr . Néu ddi cuc
ngudn dién thi ngudng néng va ngudn lanh hoan d6i cho nhau.

1

‘ Hinh 1.10: Sod6 b tri cap nhiét dién.
1. Dong thanh c6 canh tan nhiét phia nong.
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Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

2. Kim loai 4m tinh.

3. Kim loai duong tinh.

4. Podng thanh co gan tim tan nhiét phia lanh.
5. Nguodn dién 1 chiéu.

& Ung dung. May lanh nhiét dién thuong c6 ning suat lanh rit nho do d6 chi dung
trong phong thi nghiém . Ngoai ra tu lanh nhiét dién cling thuong dugc su dung
trong dich vu du lich, y té v6i hai chirc nang lam lanh va suéi 4m v6i ngudn dién
ac qui 0 to rat thudn loi. May lanh nhiét dién Gng dung kha rong rii nhung ning
suét lai nhé (tir 30 — 100W)

& Uu diém chinh ciia tii lanh nhigt dién:

- Khong gay tiéng 6n, khong co chi tiét chuyén dong.
- Gon nhe chéc chan dé& mang xach, khong can mdi chat lanh.
- Chi can dao cuc ngudn dién 1a c6 thé chuyén tir 1am lanh sang sudi am.
- Chi can dién ac qui 1 chiéu nén tién loi cho du lich va nong thon.
£ Nhwoc diém:
- Hé s 1am lanh thap tiéu ton dién ning 16n.
- Gia thanh cao.
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Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

- Khong trir lanh va nong dugc vi cac cap kim loai la céac cau nhiét 16n can béng
nhanh nhiét d6 trong va ngoai.
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Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

Bai 2: CAC LOAI MAY NEN LANH

Muc tiéu:
Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc dinh nghia, cdu tao, nguyén 1y lam viéc cta cac loai may nén lanh

- Trinh bay duoc wu nhugc diém va pham vi g dung cua cac loai may nén trén

- Van hanh, cua, b, théo, 1ap, thay ddu mot sé may nén trén.

- Trach nhiém y thirc dugc cac cong viéc dugce giao, co tinh than phéi hop lam viéc
nhom, thuc hién ding quy trinh, can than va an toan.

1. May nén piston truot

Hinh 2.1: May nén pittdng
1.1. May nén hé: dong co ndm ngoai truyén dong qua dai hoac khdp ndi, co6 2 loai:
may nén héd ¢d con trugt va may nén hd khong co6 con trugt.

Hinh 2.2: May nén ho co con chay
a) ﬁ 8 ﬁ[

BMT ) ﬂ ~

HMT, Fr

o—l-o

M[( bdlbd

)

nTH L
VAR

Hinh 2.3: May nén ho khong co con chay
May nén ho c6 con truot la loai co dién c6 khoang cacte ho, chi co phan xi lanh dugc
gitr kin bang dém kin & thanh truyén chuyén dong tinh tién, ndi gitra piston va con truot.
Pau tryc cua truc khuyu trong khoang méi chat phai nho ra khoi cacte dé nhan truyén
dong tir dong co qua dai truyen hoic khép ndi. Loai may nén hé khong c6 con truot 1a
may nén can c¢6 cum bit kin dau, dé bit kin khong cho méi chat ro ri ra ngoai va khong
cho khi lot vao hé thong.
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Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

1.2. My nén nira kin: dong co nam trong vo may nén, bich bat bulong, khong c6 chi
tiét cum bit dau truc.

Trang 17



Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

Hinh 2.4: May nén nura kin
1.3. May nen kin: thudng 1a loai may nén nho c6 nang suét lanh dén 10 kW. May nén

va dong co nam chung trong mot vo duge han kin lai véi nhau dé dam bao do kin tuyét
dbi.

2. May nén piston quay
2.1. May nén truc vit:

Hinh 2.6: May nén truc vit

May nén truc vit 1a loai may nen pittong quay. Hai truc quay nam song song voi
nhau ¢6 rang xodn theo hinh xodn 6c. Hai truc nim gon trong than méy co cira hut va
ctra day bd tri ¢ hai dau than.

Kiéu may nén thong dung nhat hién nay cd hai rotor, mot chinh mgt phu c6 4 hoac 6
rang xodn. Khi truc quay, thé tich dau cudi truc vit giéi han gitta hai ring giam dan thyuc
hién qua trinh nén.

May nén truc vit co 2 loai: loai tran dau va loai kho. May nén kho dugc sit dung
trong k¥ thuat nén khi va may nén truc vit tran dau dugc st dung trong ky thuat lanh.

Hai tryc vit khi quay trong than may khong hé tiép xuc véi nhau va khong tiép xuc
v6i than may. Cac khoang nén co6 ap suat khac nhau ciia moi chat dugc giit kin bang
cach phun tran dau boi tron.

Hinh 2.7: Rotor may nen truc vit

% Uu diém:
= Chi tié€t it bi mon, moi chat ¢6 nhi¢t do cudi tam nén thap
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Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

= Khong co clapé hut va day nén khong co khong gian chét, khong co ton
thit 4 ap suat huat va day
= Hé sb cip cua may nén 16n hon nhiéu so véi may nén plttong
= S luong chi tiét chuyén dong it, o tin cdy cao, tudi tho cao va rat gon
gang, chic chin, c6 kha ning chdng va dap cao.
2.2. May nén rotor

May nen rotor duoc tmg dung rong rdi trong cac may lanh cong sufit nhdé nhu may
diéu hoa nhiét 46 RAC (Room Air Conditioner) may diéu hoa cira s6 hai cum nho véi
moi chat Freon R134A, R410A. ‘May nén rotor co nhiéu loai khac nhau nhu: may nén
rotor pittong lan, may nen rotor tAm trugt, may nén rotor lac.

Mady nén rotor lin gdbm c6 than 9 hinh try, dong vai tro xi lanh, pittdong 1 ciing ¢6
dang hinh try nam trong xi lanh. Nho ¢6 mot tay quay 1éch tim, pittong c6 thé lin trén
bé mit trong cua xi lanh. Vi kich thudc pittong nho hon nén ching chi c6 mot dudng
tiép xuc voi nhau va ddy ciing 1a dudng ngin cach khoang nén va khoang hut. Do tim 4
ludn ti 1én mit trong xi lanh nén luén ton tai 2 khoang nén va hut.

Khi pittong lan theo chiu mili tén, thé tich khoang hut 16n dan. Thé tich khoang hut
dat cuc dai khi pittong lin trén dinh cao noi bé tri tim truot. Pay ciing 14 thoi diém thé
tich khoang nén bang khong. Khi pittong 1in qua miéng hut, khoang hut va khoang nén
lai xuat hién. Thé tich khoang hiit 16n dan va khoang nén nho dan thuc hién dong thoi
qua trinh hat va nén. Phia hat khong cé clapé hit nén tranh duoc ton that ap suét phia
huat. Chi c6 phia day c6 clapé.

< U diém: chi tiét it, rat gon nhe

< Nhuwoe diém: kho giit kin khoang hut va nén dic biét hai dau pitténg, kho boi
tron, d6 mai mon tAm trugt 10n, céng nghé gia cong kho khan.

Cra It

Tam ngan

Xy lanh

pittong lan
Banh léch tam

1- Pittong lan; 2- Khoang ht; 3- Khoang nén; 4- TAm ngan;
5- Lo xo0 nén; 6- Ong hut; 7- Clapé day; 8- Ong day; 9- Than may
Hinh 2.8: May nén rotor lan

Trang 19



Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

May nén rotor tim triot

CAu tao ctia may nén rotor tim trugt gan giéng clia may nén rotor lin, gdm mot than
mday dong thoi 12 xi lanh hinh try, mét rotor nam trong c6 kich thudc nho hon, bén trén
6 bd tri it nhat 13 hai tim truot. Khi rotor quay cac tAm trugt vang ra do lyc li tam tao
thanh cac khoang hut va nén.

% Uu diém: gon nhe it chi tiét, momen khoi dong nho.

< Nhuwoc diém: khoé bit kin hai diu mdy nén, ma sat 16n.

WAV
RO IOCANEAGNY

’1- Rotor; 2- Khoang hut; 3- thang nén; 7
4- Tam truot; 5- Ctra hut; 6- Clapé day; 7- Cua day

Hinh 2.9: Mdy nén rotor tam truot

May nén rotor lic
May nén rotor lac dugc hang Daikin ché tao cach day 10 nam. Theo Daikin thi may

nén lac c6 uu diém hon so véi rotor 1an 1a loai bé dugc hoan toan sy ro ri va yéu cau boi
tron qua bé mat ti€p xuc gilra pittdng 1an va tam ngan, tang hi¢u suat may nén dén hon
10% so v61 may nén rotor lan.

1- O 16t hinh cau; 2- Pittong két hop voi tim ngan 1am gidm ma sat va ro i
Hinh 2.10: May nén rotor lac
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May nén Scroll (xodn éc)

| M4y nén xoin &c|

\Di

Hinh 2.11: Mdy nén xodn éc

Tuy méi ra doi nhung vi ¢6 nhiing wu diém vuot troi so véi may nén pittong va rotor
1a it xung dong trong qué trinh nén, do dé it 6n va it rung hon nén may nén xoan ¢ da
dugc dung rong rdi ngay trong cac may diéu hoa khong khi vira va nho, c6 cong suat
dong co tir 0,75 dén 15 kW. Hang Copeland con ché tao may nén xodn dc cd cong suat
dong co 1én dén 20 kW va cao hon.

May nén xoan dc gom mdt xi lanh va mot pittdng cé bang xoan gidng nhau. Pittong
va xi lanh duoc 16ng ing vao nhau. Trong khi xi lanh ding im dugc gan 1én vo trén thi
pittdéng & dudi duoc gin 1én truc quay cua dong co. Khi pittdng quay, cac bé mat caa
pittdng va xilanh tao ra cac khoang c6 thé tich thay ddi thuc hién qué trinh hut nén va
day
3. May nén tuabin

3.1. Pinh nghia: May nén turbine 1a may nén dong hoc. ap suét cia dong hoi tang 1én
1a do sy bién doi dong niang nhan duoc & banh canh quat thanh thé ning. May nén
turbine gom 2 loai li tAm va hudng truc nhung trong k¥ thuat lanh chi sir dung loai may
nén ly tam.

3.2. Nguyén Iy 1am viée: Hoi moi chat duge hat vao dng hat 6 duoc canh quat 3
truyén dong ning va diy vao budng khuéch tan 4. O diy dong ning cua dong hoi
chuyén thanh ap suat, dong hoi nén di vao budng doi hudng 5 dé di vao cap nén cao
hon.

- 1- Truyc; 2- Théan méy; 3- Bénh canh quat;
4- Ong khuéch tan; 5- Buong doi huéng; 6- Ong hut

Trang 21



Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

Hinh 2.12: So dé cdu tao va so do nguyén Iy ciia may nén turbine.

Do tang ap suét cua turbine phu thudc rat nhiéu vao tinh chat moi chét lanh, dac biét
phu thudc rat nhiéu vao tdc do chu vi chu vi ciia banh canh quat. May nén turbine thich
hop véi nhitng méi chéat c6 khdi luong riéng va khdi lugng mol 16n nhu cac moi chat
Freon, khong thich hop sir dung NH3.

+ Mot s6 thong so ciia may nén turbine:
o Cip nén cia may nén turbine trong diéu hoa khong khi thuong tur 1 dén 2 cap
nén. Trong bom nhiét, k¥ thuat lanh cap nén co thé 1én dén 2 dén 8 cap.
e Tbc do quay: may nén turbine cao toc c6 sb vong quay toi 24000 Vg/ph.
e May nén turbine binh thudng c6 s6 vong quay tir 10000 — 12000V g/ph.
+ Uu nhuoe diém cia may nén turbine so véi mdy nén pittong.
e May nén turbine c6 cau tao don gian, s6 lugng chi tiét chuyén dong it, tiéu ton it
nguyén vt liu, lam viéc lién tyc, van hanh voi téc do cao. Voi cling cong suat may
nén turbine chi tiéu ton khoang 1/3 khdi luong vat licu ché tao.
e May nén turbine c6 hiéu suat thap dic biét véi nang suat lanh nho va ty s6 ap sut
16n.
Rét gon nhe dién tich 1ap dit nho, viing chac.
Van hanh don gian dg tin cay cao.
Khong c6 dau boi tron nén moi chat khong bi 1an dau.
Luc quéan tinh nho khi lam vigc.
C6 thé diéu chinh vo cép ning suat lanh.
e (6 thé 1am mat trung gian trén 1 may nén.
Ty s6 nén thap, 4p suét dat duoc c6 gii han va dao dong.
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Bai 3: THIET BI NGUNG TU

Muc tiéu:
Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:

tu

tu

bi

- Trinh bay duoc vi tri, vai trd cta thiét bi ngung tu trong hé théng lanh
- Trinh bay dugc cau tao, nguyén ly lam viéc va ing dung ctia cac loai thiét bi ngung

- Phén biét duoc cac thiét bi ngung tu dung cho cac moi chit khac nhau
- Nhan dang dugc dau vao, dau ra cia moi chat; nude lam mat cia cac thiét b1 ngung

- V& sinh dugc mot sd thiét bi ngung tu

- Pam béo an toan lao dong, can than, ty mi, to chirc noi lam viéc gon gang, ngan nép,
&t lam viéc theo nhom.
1. Thiét bi ngung tu lam mat bang nuéc

1.1. Binh ngung ong vé, ki¢u phan tir, ong 1ong 6ng, panen

+ Binh ngung ong vo
a) Binh ngung ong chum nédm ngang
Binh ngung ong chum nam ngang 13 thiét bi ngung tu dugc st dung rat pho blen cho
cac hé thong may va thiét bi lanh hién nay. Moi chat st dung c6 thé 13 améniic hodc
fréon. D6i voi binh ngng NH, cac 6ng trao doi nhiét 1a cac dng thép ap luc C,, con do6i
voi binh ngung frédn thuong st dung 6 6ng dong c6 canh vé phia moi chat lanh.
+ Binh ngung ong chum nam ngang NH,

)
1<
Tu

Al
ll/ J_\_ Iz//

1- Nap binh; 2- ong xa khi khong ngung; 3- 6ng Can bang, 4- 6ng trao doi nhiét; 5- ong
gas vao 6- 6ng lap van an toan; 7- ong lap ap ké ; 8- Ong xa air cua nudc; 9- dng nudc
ra; 10- ng nude vao; 11- éng x4 cin; 12- ong long vé binh chira
Hinh 3.1: Binh ngung ong chum nam ngang
Céc trang thiét bi di kém theo binh ngung gdm: van an toan, dong hd ap suét véi

khoang lam viéc tir 0 +~ 30 kG/em” 1 hop ly nhat, duong dng gas vao, duong can bang,
duong xa khi khong ngung, duong long vé binh chira cao ap, duong 6 6ng nude vao va ra,
cac van xa khi va cin dudng nude. Dé gas phan bd déu trong binh trong qua trinh lam
viéc duong dng gas vao phan thanh 2 nhanh bd tri 2 dau binh va duong dng 16ng vé binh
chtra nam & tAm binh.

Trong qua trinh st dung binh ngung can luu ¥:

Pinh ky vé sinh binh dé ndng cao hiéu qua lam viéc. Do qua trinh bay hoi nudc &
thap giai nhi¢t rat manh nén tap chét tich tu ngay mot nhiéu, khi hé théng hoat dong cac
tap chét di theo nudc vao binh va bam 1én cac bé mit trao ddi nhiét lam giam hiéu qua
trao d6i nhiét. V& sinh binh c6 thé thuc hién b?lng nhiéu céach: ngam Na,CO, hodc NaOH
dé tay rua, sau d6 cho nudc tuan hoan nhiéu lan dé vé sinh. Tuy nhién cach na‘ly hiéu qué
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bang co khi nhu budc cac gié lau vao diy va hai ngudi ding hai phia binh kéo qua lai
nhiéu lan.

+ Binh ngung méi chit Fréon

Binh ngung c6 6ng trao d6i nhiét bang thép co thé sit dung cho hé théng fréon,
nhung can luu v 14 cac chat fréon c6 tinh tay rira manh nén phai vé sinh bén trong duong
dng rat sach s& va hé thdng phai trang bi bo loc co khi.
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Pbi voi fréon an toan va hidu quéa nhat 13 sir dung binh ngung 6ng dong, vira loai trir
van dé tic ban, vira co kha ning trao d6i nhiét tét hon, nén kich thudc binh gon.

Trén hinh 3.2 gidi thiéu cac loai binh ngung dng dong ¢ canh sir dung cho moi chat
fréon. Cac canh duoc 1am vé phia moi chét fréon.

% Uu nhwoc diém va pham vi si dung ciia binh ngung éng chitm nam ngang

1- Nip binh, 2.6- Mat sang; 3- 6ng TPN; 4- Long ra; 5- Khong gian gitra cac dng
Hinh 3.2: Binh ngung fréon

% Uu diém

- Binh ngung dng chum nam ngang, giai nhiét bang nudc nén hiéu qua giai nhiét cao,
mét do dong nhiét kha 16n q = 3000 + 6000 W/m”, k= 800+1000 W/m”.K, do chénh
nhiét d6 trung binh At = 5+6 K. D& dang thay doi téc do nudc trong binh dé cé téc do
thich hgp nham nang cao hiéu qua trao d6i nhiét, bang cach ting sé pass tudn hoan
nudc.

- Hiéu qua trao d6i nhiét kha on dinh, it phy thudc vao nhiét d6 moi truong.

- C4u tao chéc chan, gon va rat tién loi trong vi¢c lép dat trong nha, co suit tiéu hao
kim loai nho, khoang 40+45 kg/m’ dién tich bé mit trao déi nhiét, hinh dang dep pha
hop v6i yéu cau thim my cong nghiép.

- D& ché tao, lap dit, vé sinh, bao duang va van hanh.

- C6 thé st dung mot phén ctia binh dé 1am binh chtra, dic biét tién loi trong cac hé
thong lanh nho, vi dy nhur hé théng kho lanh.

- [t hu hong va tu01 tho cao: Pbi voi cac loai dan ngung tu kleu khéc, cac ong sat
thuong xuyén phai tiép xtGic moi truong nudc va khong khi nén téc d6 in mon dng trao
d6i nhiét kha nhanh. Déi v6i binh ngung, do thuong xuyén chira nude nén bé mat trao
d6i nhiét hau nhu ludén luén ngap trong nudc ma khong tiép xuc voi khong khi. Vi vay
tdc @6 an mon dién ra cham hon nhiéu.

% Nhuwoc diém

- P6i voi hé thong 16n st dung binh ngung khong thich hop vi khi d6 duong kinh
binh qua lon, khong dam bao an toan. Néu ting do day than binh s& rat kho gia cong ché
tao. Vi vy cac nha mdy cong suat 1om, it khi sir dung binh ngung.

- Khi str dung binh ngung, bit budc trang bi thém he théng nudc giai nhiét gdm: Thap
giai nhiét, bom nuéc giai nhiét, hé théng duong 6 ong nuac, thiét bi phu duong nudc nén
tang chi ph1 dau tu va van hanh. Ngoai budng may, yéu cau phai c6 khong gian thoang
bén ngoai dé dit thap giai nhiét. Qua trinh 1am viéc cua thap ludn ludn kéo theo bay hoi
nuée dang ké, nén chi phi nude giai nhiét kha 16n, nudc thudng lam am w6t khu 1an cén,
vi thé nén bo tri xa cac cong trinh.
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Kich thudc binh tuy gon nhung khi lap dat bat buoc phai dé danh khoang khong gian
can thiét hai dau binh dé vé sinh va sira chita khi can thiét.

Qua trinh bam ban trén bé mit dudng ong twong ddi nhanh, dic biét khi chit luong
ngudn nudce kém.

Khi st dyung binh ngung ong v6 nam ngang can quan tam cha y hién tugng bam ban
bé mit bén trong cac dng trao ddi nhiét, trong truong hop nay can vé sinh bang hoa chét
hodc co khi. Thuong xuyén xa cin ban dong lai & thap giai nhiét va bo sung nudc moi.
X4 khi va cdn duong nudc.

+ Binh ngung ong vé thing dirng

1- éng can béng, 2- Xa khi khong ngung, 3- B phan phdi nuéc, 4- Van an toan; 5-
ong TDN, 6- ap k&, 7- ong thuy, 8- Bé nudc, 9- Binh chira cao ap
Hinh 3.3: Binh ngung ong vo thang dung
% Uu diem
- Hi€u qua trao ddi nhiét kha 16n, phu tai nhiét cua binh dat 4500 W/m2 0 do chénh

nhiét do 4+5K, tuong tmg hé sb truyén nhiét k = 800+1000 W/m”.K

- Thich hop cho hé théng cong suit trung binh va 16n, khong gian lap dit chat hep,
phai b tri binh ngung ¢ ngoai troi.

- Do cac ong trao do6i nhiét dat thang dimg nén kha nang bam ban it hon so v6i binh
ngung ong chum nam ngang, do d6 khong yéu cau chét lugng ngudn nude cao lam.

- Do két cu thang dung nén long moi chat va dau chay ra ngoai kha thuan loi , viéc
thu hoi dau ciing dé dang. Vi vdy bé mit trao d6i nhiét nhanh chong duoc gidi phong dé
cho moi chat 1am mat.

Nhwoc diém

- Van chuyén, lép dat, ché tao, van hanh tuong doi phtrc tap.

- Lugng nudc tiéu thy kha 16n nén chi thich hop nhing noi c6 ngudn nude doi dao
va ré tién.

- P6i v6i hé thdng rat 16n st dung binh ngung kiéu nay khong thich hop, do kich
thude cong kénh, dudng kinh binh qua 1én khéng dam bao an toan.

+ Thiét bi ngung tu ki¢u phan tir

% Cdu tao nguyén ly lam viéc
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1- Ong nudc vao; 2- Ong trao doi nhiét; 3- Ong hoi vao;
4- Ong nudc ra; 5- Ong gop hoi vao; 6- Ong long ra; 7- Xa cén
Hinh 3.4: Thiét bi ngung tu kiéu phan tir
Trong mdi phan tir, hoi moi chat dugce dua vao khong gian gitra cac ong va duoc
ngung ty lai do thai nhiét cho nudc lam mat di trong cac 6ng trao (101 nhiét. Nude dugce
dua vao tir 6ng gop phia dudi va chay song song qua cac phan tir 10i di ra & dng gop
phla trén, con hoi moi chat duoc dua vao tir phan tir phia trén cing.
» Uu diém: Chiac chan, nhe nhang
s Nhwoc diém:
- Kho lam sach cau can
- Ti sb gitra chiéu dai | va duong kinh D kh4 16n, tiéu hao nhiéu kim loai
4 Thiét bi ngung tu kiéu ong 1ong ong
% Cdu tao va nguyén Iy lam viéc
Thiét bi ngung tu kiéu ong 10ng ng ciing 13 dang thiét bi ngung tu giai nhiét bang
nudc, chung duge su dung rét rong rai trong cac may lanh nho, dac bi¢t trong cdc may
diéu hoa khong khi cong suét trung binh.
Thlet bi gdm 02 dng 16ng vao nhau va thuong duoc cudn lai cho gon. Nude chuyén
dong ¢ dng bén trong, moi chat lanh chuyén dong nguoc lai 6 phan khong gian gilra cac
6ng. Ong thuong st dung 13 dng ddng (hé thong frédn) va co the st dung ong thép.
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Hinh 3.5: Thiét bi ngung tu kiéu ong long ong
% Uu diém va nhwoc diém

Co hi¢u qua trao ddi nhiét kha 16m, gon . Tuy nhién ché tao tung ddi kho khin, cac
6ng 16ng vao nhau sau d6 dugc cudn lai cho gon, néu khong co cac bién phap ché tao
dic biét, cac 6ng dé bj mop, nhat 1a ong 16n & ngoai, dan dén tiét dién bi co thit, anh
hudng dén su luu chuyén ciia moi chat bén trong. Do méi chat chi chuyen dong vao ra
mot dng duy nhat nén luu luong nhé, thiét bi ngung tu kiéu ong 16ng 6ng chi thich hop
d6i voi hé thong nho va trung binh.
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+ Thiét bi ngung tu kiéu tim ban (panen)

Hinh 3.6: Thiét bi ngng tu kzeu tam ban

% Cdu tao va nguyén Iy lam viéc

Thiét bi ngung tu kiéu tdm ban dugc ghép tir nhiu tAm kim loai ép chit v6i nhau
nho hai nép kim loai c6 dd bé cao. Cac tam dugc dap gon soéng. Moi chét lanh va nudc
giai nhiét dugc bd tri di xen ké nhau.

CAu tao gon song ¢ tac dung 1am rdi dong chuyén dong cua moi chat va ting hé sd
truyén nhiét dong thoi ting d6 bén cua nd. Cac tim ban c6 chiéu diy kha mong nén
nhiét tré dan nhiét bé, trong khi dién tich trao d6i nhiét rat 16n. Thuong ci 02 tam duoc
han ghép v6i nhau thanh mot panel. Mdi chat chuyén dong bén trong, nude chuyén dong
& khoang h¢ giira cac panel khi lap dat.

Trong qua trinh sir dung can luu y hién tugng bam ban ¢ bé mat ngoai cac panel
(phia dudng nudc) nén can dinh ky mo ra vé sinh hodc sir dung ngudn nude co chat
luong cao. C6 thé vé sinh cau ban bén trong bing hoa chét, sau khi rira hoa chat can
trung hoa va rira sach dé khong gdy an mon lam hong cac panel.

< Uu diém va nhugc diem

* Uu diém:

- Do duogc ghép tur cac tdm ban mong nén dién tich trao d6i nhiét kha 16n, cdu tao
gon.

- D@ dang thao ldp dé vé sinh stra chita va thay thé. C6 thé thém b6t mot s6 panel dé
thay d6i cong suat giai nhiét mot cach dé dang.

- Hiéu qua trao d6i nhiét cao, tung dung binh ngung 6ng v6 amoniac,

* Nhuwoc diém:

- Ché tao kho khan. Cho dén nay chi c6 cac hing nuéc ngoai la co kha nang ché tao
cac dan ngung kiéu tim ban. Do d6 thiéu cac phu tung c6 san dé thay thé sira chira.

- Kha nang ro ri duong nude kha 16n do s6 dém kin nhiéu.

2. Thiét bi ngung tu giai nhiét bang nwéc va khong khi

Thiét bi ngung tu lam mat két hop gitta nudc va khong khi tiéu biéu nhat 13 thiét bi
ngung tu kiéu bay hoi va thiét bj ngung tu kiéu tudi,

Khac véi thiét b ngung ty lam mat bang nudc phai trang bi thém cac thap giai nhiét,
bom nuée va hé thong & ong. dan nudc giai nhiét, thiét bi ngung tu giai nhiét bang nude va
khong khi ket hop khong can trang bi cac thiét bi d6, nudc & day da duoc khong khi lam
ngudi tryc tlep trong qué trinh trao doi nhiét voi méi chat lanh.

+ Thiét bi ngung tu kiéu bay hoi

% Cdu tao va nguyén Iy lam viéc
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1- 6ng trao doi nhiét; 2- Dan phun nudc; 3- Long quat; 4- Mo to quat; 5- B chan
nude;6-6ng gas vao; 7-6ng gop; 8-6ng can bang; 9-Pong hd 4p suét; 10- dng 10ng ra;
11- Bom nuéc; 12-Mang himg nudc; 13- Xa day bé nuéc; 14- Xatran
Hinh 3.7: Thiét bi ngung tu bay hoi
< Uu diém

- Do c4u tao dang dan 6ng nén cong suat ciia né co thé thiét ké dat rat 16n ma khong
bi han ché vi bat ctr Iy do gi. Hién nay nhiéu xi nghiép ché bién thuy san nudc ta sir
dung dan ngung tu bay hoi cong suat dat tir 6001000 kW.

- So voi cac thiét bi ngung tu kiéu khac, dan ngung tu bay hoi it tiéu ton nudchon, vi
nudestr dung theo kiéu tuan hoan.

- Cac dan 6ng kich ¢& nho nén 1am viéc an toan.

- D& dang ché tao, van hanh va stra chira.

< Nhwoc diém

- Do nang suét lanh riéng bé nén suét tiéu hao vt liéu kha 16n.

- C4c cum Ong trao d6i nhiét thuong xuyén tiép xtc voi nudeva khong khi, d6 1a méi
truong an mon manh, nén chong bi hong. Do d6 bat budc phai nhing k&m noéng dé
chéng an mon.

- Nhiét d§ ngung tu phu thudc vao trang thai khi tuong va thay ddi theo mua trong
nam.

- Chi thich hop lap dit ngoai troi, trong qua trinh lam viéc, khu vuc nén va khong
gian xung quanh thuong bi am uét, vi vay can lép dat ¢ vi tri riéng biét tach han céc
cong trinh.

+ Dan ngung kiéu twéi

% Cdu tao va nguyén Iy lam viéc
Trén hinh 3.8 trinh bay ciu tao dan ngung kiéu tudi. Dan gom mot cum 6ng trao do6i
nhiét ong thép nhing kém néng dé tran, khong c6 vo bao che, co rat nhiéu ong gop ¢ hai
dau. Phia trén dan la mdt mang phan phéi nude hodc dan dng phun, phun nude xuong
Dan 6ng thuong duoc dit ngay phia trén mot bé chira nude. Nude duoc bom bom tir bé
Ién mang phan phéi nude trén ciing. Mang phan phdi nuée duge lam bang thép va co
duc rat nhiéu 16 hodc c6 dang rang cua. Nudc s€ chay tu do theo cac 16 va x6i 1én dan
éng trao ddi nhiét. Nudc sau khi trao doi nhiét dugc khong khi d6i luu tw nhién giai
nhiét tryc tiép ngay trén dan. Pé ting cudng giai nhiét cho nudc & nap bé nguoi ta dat
luéi hodc cac tim tre dan.
Gas qua nhiét di vao dan ong tir phia trén, ngung tu dan va chay ra 6ng gop long phia
dudi, sau do dugc dan ra binh chira cao 4p. O trén cung cta dan ngung c6 lap dit van an
toan, ddng ho ap sudt va van xa khi khéng ngung.
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1- Mang phéan phdi nudc; 2- Xa tran; 3- Pau hat ciia bom; 4- Nude tuan hoan;
5- Puong xa dau; 6- Puong can bang hoi; 7- Pudng xa khi khong ngung; 8- Thing
phan phéi nudc; 9- Nudce bd sung
Hinh 3.8: Dan ngung kiéu tudi
Trong qué trinh hoat dong can luu ¥ cac hu hong c6 thé xay ra ddi voi dan ngung
kiéu tudi nhur sau:
- Hién tuong bam ban va dn mon bé mat.
- Cin ban dong lai trong be htng nude can phai xa bo va vé sinh bé thudng xuyén.
- Cac 16 phun bi tic ban can phai kiém tra va vé sinh.
- Nhiét 46 nudctrong bé ting cao, anh huong dén qua trinh trao d6i nhiét, nén ludn
ludn xa bo mot phan va bd sung nudemdi lanh hon.
% Uu diém va Nhwoc diém
* Uu diém
- Hiéu qua trao d6i nhiét cao, hé s truyén nhiét dat 700 + 900 W/mZ.K. Mit khac do ciu
tao, ngoai dan 6ng trao doi nhiét ra, cac thiét bi phu khac nhu khung da, bao che hau
nhu khong c6 nén suét tiéu hao kim loai nho, gia thanh re.
- Cu tao don gian, chac chan, dé ché tao va c6 kha ning sir dung ca ngudn nude ban vi
dan 6ng dé tran rat dé vé sinh. Vi vy dan ngung dan ngung kiéu tuéi rat thich hop &
nhiing noi c6 ngudn nudc phong pht nhung chét lugng nudc khong cao
- So v6i binh ngung éng vo, lugng nude tiéu thu khong lon. Nudce roi ty do trén dan ong
dé tran hoan toan nén nha nhiét cho khong khi phan 1én, nhiét d6 nudc & be tang khong
dang ké, vi vay lugng nudce bd sung chi chiém khoang 30% luong nude tuan hoan.
* Nhwoc diém
- Trong qué trinh 1am viéc, nudc ban tung toé xung quanh, nén dan chi co thé lap dat
bén ngoai troi, xa han khu nha xudng.
- Cung v&i binh ngung éng vo, dan ngung kiéu tudi tiéu thy nudc kha nhiéu do phai
thudng xuyén xa bo nude.
- Do tiép xtic thuong xuyén voi nude va khong khi, trong moi truong am nhu vay nén
quéa trinh dn mon dién ra rat nhanh, néu dan dng khong dugc nhing kém néng sé rat
nhanh chéng bi buc, hu hong.
- Hi€u qua giai nhiét chiu anh hudng cia moi truong khi hau.
3. Dan ngung giai nhiét biang khong khi
1. Ciu tao va nguyén Iy lam viéc
Dan ngung khong khi duoc chia ra lam 02 loai : d6i lvu ty nhién va d6i luu cudng bic.
* Dan nguwng doi lwu ti nhién
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Loai dan ngung ddi lvu ty nhién chi st dung trong cac h¢ thong rat nho, vi du nhu tu
lanh gia dinh, ti lanh thuong nghiép. Cac dan nay c6 ciu tao khé da dang.

- Dang ong x04n c6 canh la cac soi day thép han vudng goc voi cac dng xodn. Mbi
chat chuyén dong trong dng xodn va trao d6i nhiét voi khong khi bén ngoai. Loai nay
hi¢u qua khong cao va hay sur dung trong cac tu lanh gia dinh trudce day.

- Dang tam: GOm tAm kim loai st dung Iam cénh tan nhiét, trén d6 c6 han dinh 6ng
xoan bang dong .

- Dang panel: N6 gdém 02 tim nhém day khoang 1,5mm, duoc tao ranh cho moi chat
chuyén dong tuan hoan. Khi ché tao, nguoi ta can nong hai tam lai v6i nhau, & khoang
tao ranh, nguoi ta béi moi chit dic biét dé 02 tdm khong dinh vao nhau, sau dé thi
nude hoic khong khi 4p luc cao (khoang 40100 bar) trong cac khudn dic biét, hai tim
s& phong 1én thanh ranh.
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Hinh 3.9: Dan ngung khong khi doi luu tw nhién

Haé sd truyén nhiét cta thiét bi ngung tu dbi luu gié ty nhién khoang 6+7 W/mZ.K.
* Dan ngung doi luu cudng birc
Dan ngung ty khong khi dbi luu cudng buc dugce s dung rat rong réi trong doi song
va cong nghiép. Cau tao gom mot dan Ong trao doi nhiét bang dng thép hodc dng dong
c¢6 canh nhom hodc canh sit bén ngoai, budc canh nam trong khoang 3+10mm. Khong
khi dugc quat thoi, chuyén dong ngang bén ngoai qua dan dng véi toc do kha 16n. Quat
dan ngung thuong 13 quat kiéu huéng truc.

1- 6ng trao doi nhiét: 2- Vo dan: 3- éng lap quat; 4- Hoi ra
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Hinh 3.10: Dan ngung doi luu cudng birc

Trang 31



Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

2 Uu diém va nhwoe diém

* Uu diém
- Khong sir dung nudce nén chi phi van hanh giam. DPiéu nay rit phu hop ¢ nhitng noi
thiéu nudc nhu khu vuc thanh phd va khu dan cu dong dic.
- Khong str dung hé théng bom, thép giai nhiét, vira ton kém lai gdy am w6t khu vuc nha
xuéng. Dan ngung khong khi it gy anh hudng dén xung quanh va c6 thé 1ap dit ¢ nhiéu
vi tri trong cong trinh nhu treo tudong, dat trén néc nha vv . . .
- Hé thong str dung dan ngung khong khi co trang thiét bi don gian hon va dé sir dung.
- So vdi cac thiét bi ngung tu giai nhiét bang nudc, dan ngung khong khi it hu hong va it
bi an mon.

* Nhwoc diém
- Mat do dong nhiét thap, nén két cau kha cong kénh va chi thich hop cho hé thong cong
suat nho va trung binh.

- Hi€u qua giai nhié¢t phu thudc nhiéu vao diéu kién khi hau.
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Bai 4: THIET BI BAY HOI

Muc tiéu:
Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:

- Trinh bay duoc vi tri, vai tro cta thiét bi bay hoi trong h¢ théng lanh

- Trinh bay duoc ciu tao, nguyén Iy lam viéc cta cac loai thiét bi bay hoi va tmg dung
cua ching

- Phén biét duogc céac thiét bi bay hoi dung cho cac méi chat khac nhau, nhan dang
duoc dau vao, dau ra cua moi chét, chat tai lanh cua cac thiét bi bay hoti

- Vé sinh duoc mot s6 thiét bi bay hoi.

- Pam béo an toan lao dong, can than, ty mi, to chitc noi lam viéc gon gang, ngan nép,
biét lam viéc theo nhom.

< Vai tro ciia thiét bi bay hoi.

Thiét bi bay hoi ¢o vai tro 1am lanh chét tai lanh 1ong nhu nudc, nude mudi va 1am
lanh khong khi trong hé thong lanh.

1. Thiét bi bay hoi lam lanh chit I6ng

1.1. Binh bay hoi 6ng vé ki¢u ngép, kiéu méi chat soi trong dng va kénh, kiéu
tam, FCU, AHU

+ Binh bay hoi 1am lanh chit I6ng
** Binh bay hoi NH3

1- Nap binh; 2-Than binh; 3-T4ch long; 4- Ona NH, ra; 5- TAm chan
long; 6- OnU TDN; 7- Onc' long ra; 8- On<y long vao; 9- Chan binh;
10- Rén binh; 11- Ono noéi van phao

Hinh 4.1: Binh bay hoi NH3
Binh bay hoi hé thong NH,: Dic diém co ban cua binh bay hoi ki€u nay 1a méi chat

lanh bay hoi bén ngoai cac 6ng trao doi nhiét, tue khoang khong gian gilta cac 6ng, chat
long can lam lanh chuyén dong bén trong cic dng trao doi nhiét.

< Binh bay hoi fréon




Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

1- Ong phan phdi 10ng; 2, 3- Chat tai lanh vao, ra; 4- Van an toan; 5- Hoi ra; 6- Ap ké;
7- Ong thuy

Hinh 4.2: Binh bay hoi fréon
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Binh bay hoi fréon : Binh bay hoi fréon nguoc lai méi chat lanh c6 thé soi & bén
trong hodc ngoai ong trao doi nhiét, chat long can lam lanh chuyén dong dich dac bén
ngoai hodc bén trong cac ong trao doi nhiét.

Hinh 4.3: Binh bay hoi fréén méi chat séi trong ong dang chiv U

% Dan lanh panen
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1- Binh giit mirc-tach 16ng; 2- Hoi vé may nén; 3- Ong gop hoi; 4- Gop 16ng vio;
5- LQng vao; 6- Xa tran nudc mudi; 7- Xa nude mudi; 8- Xa cin; 9- Nén cach nhiét; 10-
Xa dau; 11- Van an toan
Hinh 4.4: Dan lanh panen

Céu tao: cua dan gom 02 dng gop lon nam phia trén va phia dudi, ndi gitra hai dng
gbp 1a cac ong trao ddi nhi¢t dang ong tron thang démg. Moi chat chuyén dong va soi
trong cac 6ng, chat long can lam lanh chuyén dong ngang qua 6ng. Cac dan lanh panen
duogc cap dich theo kiéu ngip 16ng nho binh gitr mirc- tach long. Moi chét lanh di vao

ong gop dudi va di ra dng gop trén.

Uu diém: mat d6 dong nhiét ctia dan bay hoi panen kha cao khoang 2900+3500
W/m’
Téc d6 luan chuyén cia nude mudi trong bé khoang 0,5+0,8 m/s, hé s6 truyén nhiét
k=460+580 w/m’ K.
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Nhuoe diém: quang dudng di ciia dong méi chat trong cac 6ng trao d6i nhiét kha
ngan vo kich thudc tuong doi cong kénh. Bé khac phuc diéu dé nguoi ta lam dan lanh
theo kiéu xuong ca.

Ung dung: Dé lam lanh céc chat 1ong trong chu trinh hé ngudi ta sir dung cac dan

lanh panen

% Dan lanh xwong ca

Hinh 4.5: Dan lanh xwong ca

Tuong ty dan lanh panen nhung ¢ day cac 6ng trao d6i nhiét duoc uon cong, do do
chleu dai mdi 6ng ting lén dang ké. Cac ong trao d6i nhiét gan vao cac dng gop trong
gidng nhu mot xuwong ca khong 16. bo la cac éng thép ap luc dang tron, khong canh.
Dan lanh xuong ca cling c6 cau tao gém nhleu cum (mo6dun), moi cym ¢6 01 ong gop
trén va 01 6ng gop dudi va hé thong 2+4 diy dng trao doi nhiét ndi gitra cac dnggop.

Mat do dong nhiét ciia dan bay hoi xwong ca twong duong dan lanh kiéu panen ttc
khoang 29003500 W/m’

Ung dung: Dan lanh xuong ca dugc sir dung rat pho bién trong cac hé théng 1am
lanh nudc hodc nudc muodi, vi du nhu hé¢ thong may da cay.

+ Dan lanh tam ban
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Hinh 4.5: Dan lanh tam ban

MB&i chét lanh va chat tai lanh chuyén dong nguoc chiéu va xen ké nhau. Téng dién
tich trao d6i nhiét rat 16mn. Qua trinh trao ddi nhiét gitra hai méi chét thuc hién qua vach
trong d6i mong nén hiéu qua trao d6i nhiét cao. Cac 16p chat tai lanh kha mong nén qua
trinh trao d6i nhiét dién ra nhanh choéng. Dan lanh tam ban NH, co6 thé dat k
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=2500+4500 W/m”.K khi 1am lanh nuéc. Déi véi R,, 1am lanh nuéc hé sé truyén nhiét
dat k =15003000 W/m’.K
U diém: thoi gian lam lanh rat nhanh, khéi luong moi chét lanh can thiét nho.
Nhuoe diém: Ché tao phirc tap, khi hu hong khéng c6 vat tu thay thé, sita chita kho
khan

Ung dung: dan bay hoi kiéu tdm ban dé lam lanh nhanh cac chat long. Vi du ha

nhanh dich dudng va glycol trong cong nghiép bia, san xudt nudc lanh ché bién trong
nha may ché bién thyc pham vv..

% Heé thong cac FCU va AHU:
- FCU ( Fan coil Unit): Thyc chat chi 1a mét dan trao d6i nhiét o ong dong canh
nhém trén do c6 quat van chuyén gi6. Nudc chuyén dong trong ong, gi6 khi di qua

FCU s& trao ddi nhiét am va duogc thdi vao phong truc tiép hodc qua mot hé thong
kénh gio.

Hinh 4.6: Cac FCU
- AHU (Air Handling Unit): Tuong tw FCU nhung cong suat 16n hon. Vi AHU
c6 cong suét 16n va quat manh nén dé phan bd gié déu, sau AHU 1a hé thong kénh gi6
phan phdi.

Hinh 4.7: AHU

2. Thiét bi bay hoi lam lanh khong khi

Céc thiét bi bay hoi ding dé 1am lanh khong khi gdm 3 nhom: thiét bi 1am lanh
khong khi kiéu kho, kiéu udt va kiéu hdn hop.

a) Thiét bj 1am lanh khong khi kiéu kho
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Hinh 4.8: Dan bay hoi kiéu khé

Khong khi dugc dua ngang qua theo hudng vudng goc voi chum 6 ong, con long R22
duoc dua qua thiét bi phan phdi vao cac xec- xi dat nam ngang theo chiéu cao cta thiét

bi. Hot tao thanh di tu dudi [én trong moi xec-Xi va vao dng gop hoi dat thang dung. Két
c4u cuia thiét bi nhu vay dam bao hoi duoc dau vé may nén.

% Dan lanh d6i hru ty nhién c¢é canh
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Hinh 4.9: Dan lanh doi lieu tw nhién c6 canh

¢ Dan lanh doi lvu cwéng bire

Hinh 4.10: Dan lanh ddi heu cwéng birc
b) Thiét bi lam lanh khong khi kiéu uét
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Khang khi lanh
1- Phan ly nudc; 2- Buéng phun; 3- Quat; 4- Pong co;
5- Cua gi6 lanh; 6- Van phao; 7- Day nudc; 8- Ong xa day; 9- Ong dan nudc lanh; 10-
Ong x4 tran; 11- Voi phun nudc.
Hinh 4.11: Thiét bi bay hoi kiéu wot

Khoéng khi dugc lam lanh nho tiép xuc truc tiép v6i nudc hoic nude mudi. Nudce
hodc nudc mudi lanh duoc phuq qua cac voi phun hoac tudi vao Q6ng khong khi, thiét b1
loai nay dugc str dung trong di€u hoa khong khi do ¢ day yéu cau ca lam lanh va diéu
chinh 36 am khong khi. Uu diém cuta né la thuc hién qua trinh trao d6i nhiét & d6 chénh
nhi¢t do nho gitra khong khi va chat long tudi do d6 ma c6 kha nang tang hiéu qua lam
lanh cling nhu ha thap nhi¢t d6 cua khong khi thap hon.
¢) Thiét bi lam lanh khong khi kiéu hon hop
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Hinh 4.12: Thiét bi bay hoi kiéu hén hop

Chat 1ong lanh duoc phun 1én trén kh01 dém, khong khi di qua khéi nay theo chiéu tir
dudi 1én nguoc véi chiéu nudc phun, tiép xtc véi khdi dém va duoc 1am lanh. Phia trén
cac voi phun 1a 16p dém phan ly nudc loai trir cac giot nudc trong khong khi
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Bai 5: THIET BI TIET LUU

Muc tiéu:
Sau khi hoc xong bai hoc nay ngudi hoc ¢6 kha nang:

- Trinh bay dugc vai tro, vi tri lép dat, cau tao, nguyén ly lam viéc cua cac loai tiét
luu.

- Nhan biét dugc cac loai thiét bi tiét luu, dau vao, dau ra ciia méi chat, tin hiéu diéu
khién.

- Két ndi dugc thiét bi

1. CAu tao, nguyén 1y 1am viéc, pham vi ing dung

1.1. Van tiét lwu diéu chinh bang tay
a) Cau tao

1 — Clra vao ; 2-Clrara;

3 —-Pévan; 4 — Kim van ;

S—Thanvan; 6—Démkin;

7 — Tay quay ; 8 —Truc;

9 — Chén dém; 10— Than req.

Hinh 5.1: Van tiét leu diéu chinh bang tay
b) Nguyén ly lam viéc
Van tiét luu diéu chinh bang tay ciing c6 két ciu twong ty nhu van chin. Piém khéc
co ban ctia van tiét lvu so v&i van chin & két cAu tAim van
TAm van 3, dang hinh tru kéo dai c6 x¢€ ranh, dé khi truc van kéo tAm van lén xuéng,
tiét dién tiét luu moi chét c6 thé thay d6i dé dang va chinh xac. TAm van 3 dugc gan vao
truc van 8 sao cho khi tryc van quay, tim van chi chuyén dong 1én xuéng ma khong can
xoay theo. Truc van 8 c6 thé chuyén dong 1én xudng trong than van 5 nhd khép ren gitra
2 chi tiét. Ren ¢ ddy min hon so v&i ren van chan nham diéu chinh chinh x4c hon
khoang 1én xudng va qua d6 1 ché do tiét luu.
1.2. Van tiét lwu ty dong

Hinh 5.2: Van tiét lwu ti dong
a) Cau tao

Trang 40



Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

Trang 41



Triong trung cap nghé Quang Trung Tai liéu hoc tdp: Lanh can ban

e
Mang ngén
llu thb— - o
. — .
Chidt vani
&ing moc Ung mino

i Eiln didn BH Evin dan BH
Biu cim bifin Thin van Biuw cim Hén Thén van
= =

Can bdng ngodi

Tt BCCA &8n Bén d&u ro dan BY Tt BOCA

A B)
A- Van TLTD can bang trong: B- V an TLTD can bang ngoai
Hinh 5.3: Cdu tao van tiét luu tw dong

CAu tao van tiét luu ty dong gom cac bo phan chinh sau: Than van A, chdt van B, 10
xo C, mang ngan D va bau cam bién E

Bau cam bién duoc ndi véi phia trén mang ngan nhd mot dng mao. Bau cam bién co
chtra chat 1ong dé bay hoi. Chét 1ong dugc st dung thuong chinh 13 méi chat lanh sir
dung trong hé théng.

b) Nguyen ly lam viéc

Khi bau cam blen dugc dot nong, ap suat hoi bén trong bau cam bién ting, 4p suit
nay truyén theo 6ng mao va tac dong Ién phia trén mang ngan va ép mot luc nguoc lai
luc ép ctia 10 xo 1én thanh chét. Két qua khe hd duoc mo rong ra, lugng mai chét di qua
van nhiéu hon dé vao thiét bi bay hoi.

Khi nhiét do bau cam bién giam xuong, hoi trong bau cam bién ngung lai mot phan,
ap sut trong bau giam, luc do 10 xo thang luc ép cua hoi va dy thanh chét 1én phia
trén. Két qua van khép lai mot phan va luu lugng moi chat di qua van giam.

Nhu vay trong qua trinh 1am viéc van ty dong diéu chinh khe ho giita chét va than
van nham khéng ché muc dich vao dan bay hoi vira du va duy tri dau ra thiét bi bay hoi
c6 mot dd qua nhiét nhat dinh. P6 qua nhiét nay co thé diéu chinh dugc bang cach ting
do cang cua 10 xo, khi d§ cang 10 tdng, dd qué nhiét tdng.

Van tiét luu 1 mot trong 4 thiét bi quan trong khong thé thiéu duoc trong hé thong
lanh.

1.3. Cap phun (6ng mao)

Ong mao

Hinh 5.4: Ong mao
Ong mao con goi la o ong mao dau 1am nhiém vy tiét luu. Ong mao don gian la mot
doan dng c6 duong kinh rat nho tir 0.6 dén 2 mm va chiéu dai 16n tir 0.5 dén 5 m ndi
gitra dan ngung tu va dan bay hoi.
Nhiém vu: cung cap dii luong gas cho dan bay hoi va duy tri 4p suat bay hoi hop 1y,
phu hop véi nhiét do bay hoi yéu cau trong dan lanh
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Vi tri 1ap dat: dng mao duoc ndi gitra phin sdy loc va 16i vao dan bay hoi theo chiéu
chuyen dong cua gas lanh.

Ong mao couu diém 1a khong c6 chi tiét chuyén dong nén 1am viéc véi do tin cy
cao, khong can binh chira. Sau khi may nén ngimg lam viéc 3 dén 5 phut, ap suit s& can
bang giita hai bén hiit va nén nén khoi dong may dé dang.

Nhuoc diém cua dng mao 1a dé tic ban, tic am, kho xac dinh d6 dai dng phu hop cho
hé thong, khong thay doi dugc ché do 1am viéc phu hop v6i méay nén, dé bi hep, gy, xi
khi van chuyen vi ong c6 duong kinh qua nho.

2. Nhan biét cac loai thiét bi tiét luru, can cap cho ti lanh 1 sao
2.1. Nhan biét cac loai thiét bi tiét luu

Van tiét luu tu dong c6 02 loai :

- Van tiét luu tu dong can bang trong : Chi 1ay tin hiéu nhiét do dau ra cua thiét bi
bay hoi (hinh 5.5a). Van tiét luu tu dong cin bang trong c6 01 cira thong giita khoang
moi chat chuyén dong qua van véi khoang dudi mang ngan.

- Van tiét luu tu dong can bang ngoai: LAy tin hiéu nhiét do va 4p sut dau ra thiét bi
bay hoi (hinh 5.5b). Van tiét luu ty dong can bang ngoai, khoang du¢i mang ngan khong
thong voi khoang moi chat chuyén dong qua van ma duoc ndi thong voi dau ra dan bay
hoi nho mot 6ng mao

e = |

Van Van
TLTE TLTE

a) b)

A- Van TLTP can bang trong: B- Van TLTD can bang ngoai.
Hinh 5.5: So do lcfp dat van tiét luu tw dong
Chon van tiét lwu tw dong
Viéc chon van tiét lwu tu dong can cur vao cac thong s6 sau:
M@i chét st dung
Cong suit lanh Qo, Tons
Pham vi nhiét do lam vi¢c : Nhi¢t 4o bay hoi.
Do giam ap suat qua thiét bi tiét luu.
2.2. Can cap cho tui lanh 1 sao
Co 2 phuong phap can cap: can cap kin va can cap ho
a) Can cap ho: chi do tro lyc khong khi cua 6ng mao va phin véi chinh bléc s& lap
cung voi 6ng mao trong hé thong No6i 6ng mao vao phin va ndi vao dau day cta bléc.
Trude phin lap ap ké. Dau hut bloc dé ty do hat khong khi va dau kia cia 6ng mao cling
dé tu do trong khong khi nhu hinh 5.6. Cho bléc chay kim ap ké s& tir tir ting 1én dén
mot gia tri nao do. Gia tri 6n dinh nht ma kim dat dugc p: chinh la tro khang thuy luc
cua Ong mao. So vdi gia tri kinh nghiém, néu nho phai ndi thém dng mao va 1on phai cat
b6t dng mao. Di véi ta lanh thudng, 1 sao, nhiét do - 6°C p1= 130+150psi. Ta 2 sao (-
12°C): p1= 150+ 160ps1 va ti 3 sao cling nhu tu kem, tu bdo quan dong p1= 160+180psi.
Blbc khoe nén lay gia tri trén con bléc yéu nén lay gia tri dudi.
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Hinh 5.6: So do cdn cdp ho
b) Can cap kin: do tr& lyc khong khi ciia 6ng mao trong hé théng lanh di 1ip hoan
chinh. Ong mao duoc lap dit vao hé thong hoan chinh. P dai ciia ong mao c6 thé lay
theo gia tri dinh hudng c6 thém chiéu dai dy trir. Trude phin loc ( cling c6 thé sau phin
néu coi ton that 4p suat & phin 1a khong dang ké) lap ap ké dé do trd luc khong khi. Ong
nap dé tu do trong khong khi.

Dan ngung
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Hinh 5.7: So do can cdp kin

Cho bloc chay khong khi dugc hut vao bldc qua duong nap. Kim ap ké quay. Khi kim
dat vi tri 6n dinh (cao nhat) ap suét trong va ngoai bloc can bang, khong khi khong bi
hat thém vao bldc thi doc tri s6 ap suét dat duoc. Tri s6 nay duogc coi la tiéu chuan danh
gia tr¢ luc cua 6ng mao. Néu tri s6 qua nho phai ndi thém 6ng mao va tri s6 qua nho
phai cat bot. Bbi voi ti lanh dan ngung d6i luu khong khi ti nhién p1 tir 150 dén 210psi.
Néu can nhiét do bay hoi cao lay tri s thap va ngugc lai.

Déi véi bé kem, bé da dan ngung c6 quat gio p1 lay tir 75 dén 140psi. Nhit d6 bay hoi
cao chon tri so nho va nhiét do bay hoi thip (den -25°C) 14y tri sd cao.

Khi chon 6 ong mao can lru ¥ mot sb nguyén tic sau:

Pé tranh tic 4m va tic ban nén chon 6ng mao c6 dudng kinh 16n khong nén chon dng
mao c6 duong kinh nho.

Khong tim cach tang tro luc 6ng mao bang cach kep bét dng mao

Tré lyc dng mao cang 16n, d6 lanh dat dugc cang sau, nhung nang suat lanh ciia hé
thdng cang nho, vi vay chi can cap vira di d6 lanh can dat.
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Bai 6: THIET BI PHU TRONG HE THONG LANH
Muc tiéu:
Sau khi hoc xong bai hoc nay ngudi hoc ¢6 kha nang:
- Trinh dugc nhiém vu, vi tri lép dat, ciu tao, nguyén 1y lam vi¢c cua cac thiét bi phu
dung trong hé théng lanh.
- Nhén biét duoc cac loai thiét bi phu.
- Van hanh, xac dinh dau ra, ddu vao cta cac thiét bi phy.
- Vé sinh duoc céc thiét bi phu.
- Pam béo an toan lao dong, cin than, ty mi, to chirc noi 1am viéc gon gang, ngin nip,
biét lam viéc theo nhom.
1. Thap giai nhiét
Trong cac hé thong lanh st dung binh ngung dng chum, nuéc sau khi trao ddi nhiét
nhiét do ting 1én déng ké. Dé giai nhiét cho nudc ngudi ta sir dung céc thap giai nhiét.
1.1. Ciu tao, nguyén Iy 1am viéc
Thap co 02 loai : Thap tron va thap dang khéi hop, thap dang khdi hop gém nhiéu
modul c6 thé ldp ghép dé dat cong suét 1on hon. P4i voi hé thdng trung binh thudng sir
dung thap hinh try tron.
Thap dugc 1am bang vat lidu nhua composit kha bén, nhe va thuan loi lép dat. Bén
trong c6 cac khéi nhua c6 tac dung lam toi nudc, tang dién tich va thoi gian tiép xuc.
Nudce nong duge bom tudi tir trén xudng, trong qua trinh phun, 6ng phun quay quanh
truc va tudi déu 1én trén cac khodi nhya. Khong khi duge quat hat tir dudi 1én va trao doi
nhiét cudng birc vo1 nudce. Quat duge dit ¢ phia trén ctia thap giai nhiét. Phia dudi than
thap c6 cac tim ludi co tac dung ngan khong cho rac bén ngoai roi vao bén trong bé
nuoc cua thap va co thé thao ra dé vé sinh day thap. Than thap duoc lap gheép tir cac tam
11, vi tri lap ghép tao thanh gan lam cho than thap ving chac hon. Dbi véi thap cong
suat nho, day thap dugc san Xudt nguyén tam d01 v6i hé thong 16n, be thap dugc ghép
tir nhiéu manh. Ong nudc vao ra thap bao gom 6ng nudc noéng vao, dHng bom nude di,
dng xa tran, 6ng xa day va ong cip nude bd sung.
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Hinh 6.1: Thap giai nhiét
1.2. Bao dudng:

Nhiém vu cua thap giai nhiét trong h¢ théng lanh 13 1am ngudi nudc giai nhiét tr
binh ngung. V¢ sinh bao dudng thap gidi nhiét nham nang cao hiéu qua giai nhiét binh
ngung.

Qua trinh bao dudng bao gém cac cong viéc chu yéu sau:

- Kiém tra hoat dong ctia canh quat, méto, bom, day dai, truc ria phan phdi nude.

- Pinh ky v¢ sinh luéi nhya tdn nudce

- Xa cin ban & day thap, vé sinh, thay nudc mdi.

- Kiém tra dong hoat dong cua moto bom, quat, tinh trang lam viéc ctia van phao. - -

Bao dudng bom quat giai nhiét.
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Triong trung cap nghé Quang Trung
2. Binh tach diu, chira diu
2.1. CAu tao, nguyén Iy Iam viée, pham vi ing dung

Cac may lanh khi lam viéc can phai tién hanh bbi tron cac chi tiét chuyen dong nham
giam ma sat, ting tudi tho thiét bi. Trong qué trinh may nén lam viéc dau thudng bi

cudn theo méi chit lanh. Viéc dau bj cudn theo mdi chit lanh cé thé gay ra cac hién
tuong:

Tai liéu hoc tdp: Lanh can ban

- May nén thiéu dau, ché do bdi tron khong t6t nén chong hu hong.
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- Dau sau khi theo moi chat lanh s& dong bam & cac thiét bi trao d6i nhiét nhu thiét
bi ngung ty, thiét bi bay hoi 1am giam hiéu qua trao d6i nhiét, anh hudng chung dén ché
do lam viéc cua toan hé théng. Dé tach luong dau bi cudn theo dong méi chét khi may
nén 1am viéc, ngay trén dau ra dudng dy cliia may nén ngudi ta bd tri binh tach dau.
Luong dau duoc tach ra s& dugc hoi lai may nén hodc dua vé binh thu hoi dau.

a) CAu tao

Dé nang cao hiéu qua tach dau cac binh duoc thiét ké thuong két hop mot vai
nguyén 1y tach dau khac nhau.
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1- Hoi vao; 2- Vanh gia cudng; 3- Hoi ra; 4- Nén chin trén;
5- Cita hoi xa vao binh; 6- Nén chin dudi; 7- Diu ra

Hinh 6.2: Binh tdch dau

Binh tach dau kiéu nén chan c6 nhiéu dang khic nhau, nhung pho bién nhat 13 loai
hinh try, day va nip dang elip, cac éng gas vao ra & hai phia than binh (Hinh 6.2).
Binh tach dau kiéu non chin duoc str dung rat phd bién trong cac h¢ théng lanh 16n va
rat 1on. Nguyén ly tach dau két hop r& ngat dong dot ngot, giam toc d6 dong va st dung
cac non chan. Dong hoi tur may nen dén khi vao binh r& ngodt dong 90, trong binh toc do
dong giam dot ngdt xudng khoang 0,5 m/s céc giot dau phan 16n roi xudéng phia dudi
binh. Hoi sau d6 thoat 1én phia trén di qua cac 10 khoan nhé trén cac tim chan. Céc giot
dau con 1an s& duge cac nén chan can lai

Dé dong hoi khi vao binh khong suc tung toé lugng dau di dugc tach ra ndm & day
binh, phia dudi ngudi ta bd tri thém 01 nén chan. Non chian nay khong co khoan 16
nhung & chd gin vao binh c6 cac khoang hd dé dau c6 thé chay vé phia dudi.

Ngoai ra dau cudi dng dan hoi bit kin khong xa hoi thang xubng phia dudi ddy binh
ma hoi dugc x4 ra xung quanh theo cac ranh x¢é hai bén.

Do viéc han day elip vao than binh chi c6 thé thyc hién tir bén ngoai nén dé gia
cuong moi han, phia bén trong ngudi ta ¢6 han san 01 vanh ¢ bé rong khoang 30mm.

b) Nguyén ly lam viéc chung

Nhim dam bdo tach tri¢t dé dau bi cuén méi chat lanh, binh tach dau dugc thiét ké
theo nhiéu nguyén ly tach dau nhu sau:

- Giam dot ngot toc do dong gas tir téc do cao (khoang 18 - 25 m/s) xudng toc do
thap 0,5 - 1,0 m/s. Khi giam téc do dot ngdt cac giot dau mat dong ning va roi xudng.

- Thay d6i huéng chuyén dong ctua dong moi chat mot cach dot ngdt. Dong mdi chat
dua vao binh khéng theo phuong thang ma thuong dua ngoat theo nhimg goc nhat dinh.

- Dung cac tam chan hodc khéi dém dé ngan cac giot dau. Khi dong moi chat chuyén
dong va vao cac vach chin, khdi dém céc giot dau bi mat dong ning va roi xudng.
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- Lam mét dong méi chat xuéng 50 — 60 °C bang dng xoan trao d6i nhiét dat bén
trong binh tach dau.
- Suc hoi nén c6 lan dau vao méi chat lanh & trang thai 1éng.

* Pham vi sur dung

Binh tach dau duoc sir dung & hau hét cac hé thong lanh ¢ cong suét trung binh, 16n
va rat 16n, ddi voi tit ca cac loai moi chat. Pic biét cac moi chat khong hoa tan dau nhu
NH3, hoa tan mot phan nhu R22 thi cin thiét phai trang bi binh tach dau.

Ddi voi cac hé théng nho, nhu hé théng lanh & cac tu lanh, may diéu hoa rat it khi sir
dung binh tach dau.

* Phuwong phdp héi dau tiv binh tich dau

- Xa dinh ky vé may nén: Trén dudong hoi du tir binh tach dau vé cacte may nen co
bo tri van chan hodc van dién tur. Trong qua trinh vén hanh quan sat thidy mirc dau trong
cacte xudng qua thap thi tién hanh hoéi dau bang cach mé van chin hodc nhan cong tic
mé van dién tir xa dau.

- Xa ty dong nho van phao: Str dung binh tach dau c6 van phao ty dong hoi dau. Khi
mitc dau trong binh dang 1én cao, van phao ndi 1én va mé cira hdi dau vé may nén.

* Noi héi dau vé:

- Hoi truc tiép vé cacte may nén.

- Hoi vé binh thu hdi dau. Cach hoi dau nay thuong duoc sir dung cho hé thong NHs.
Binh thu hdi dau khong chi ding thu hdi dau tir binh tach diu ma con thu tor tat ca cac
binh khac. Dé thu gom dau, ngudi ta tao ap luc thap trong binh nho dudng ndi binh thu
hoi dau véi duong hit may nén.

- X4 ra ngoai. Trong mot sb hé thong, nhitng thiét bi nAm & xa, hodc truong hop dau
bi ban, viéc thu gom dau kho khin, ngudi ta xa dau ra ngoai. Sau khi dugc st 1y c6 thé
duogc str dung lai.

* Cdc luu y khi lap dat va sir dung binh tach ddu:

Qua trinh thu hoéi dau vé cacte may nén can luu ¥ cac truong hop déc biét sau:

- Péi v6i binh tach dau chung cho nhiéu may nen. Néu dua dau vé binh thu hoi dﬁu
roi bd sung cho cac may nén sau thi khong c6 van dé gi. Truong hop thu héi truc tiép vé
cacte clia cac may nén rat dé xay ra tinh trang ¢6 may nén thira dau, may khac lai thiéu.
Vi vdy cac may nén déu cé b tri van phao va ty dong hoi dau khi thiéu.

- Viéc thu dau vé cacte may nén khi dang lam vi¢c, c6 nhi¢t do cao la khong tot, vi
vay hoi dau vao luc hé thdng dang dirng, nhiét d6 binh tach dau thip. Di v6i binh thu
hoi dau ty dong bang van phao mdi 1an thu hoi thudng khong nhidu 1am nén co thé chap
nhan duoc.
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1- Dau vao: 2 Khoang hoi: 3- Lép
l ngan dau
gy 4- 6ng hoi ra

a) b)
Hinh 6.3: Binh tach dau cé van phao tw déng

Binh tach dau c6 van phao tu dong thu hoi dau ciing c6 rat nhiéu kiéu dang khéc
nhau, tuy nhién c6 diém chung 1a bén trong c6 van phao ndi voi dudng thu hdi dau. Khi
luong dau trong binh du 16n, van phao tu dong mo cira dé dau thoat ra ngoai.

Trén hinh 6.3 trinh bay c4u tao ctia hai loai binh tach dau c6 van phao ty dong thu
hoéi dau, nhung nguyén 1y tach dau c6 khac nhau.

Binh tach dau trén hinh 6.3a ¢ ciu tao kha don gian. Bén trong binh tach du & dau
nbi dng hoi vao va ra ngudi ta gin cac bao ludi kim loai v6i thude 16 1udi rat nho. Cac
lu6i chin c6 tac dung tach dau kha hiéu qua. Doi voi dong hoi vao, bao ludi c6 tac dung
can va giam dong nang cac giot dau, di v6i dng hoi ra bao ludi cé tac dung ngin khong
cho cudn dau ra khoi binh. Khi lwong dau trong binh di 16n, van phao s& mé cira cho
dau thoat ra ngoai. Nguyén 1y tach dau hoan toan khac: Hoi méi chét di vao phia dudi,
sau do di vao khoang hoi ¢ xung quanh va di 1én phia trén, trude khi di ra khéi binh hoi
duoc dan qua 16p vat liéu xSp dé tach hét dau.

Binh tach dau c6 van phao thu hoi dau thuong duoc sir dung cho cac hé thdng nho va
trung binh, dac biét trong cac hé¢ théng méi chat fréon.

% Binh chira dau

Trong hé théng lanh NH3, dau dugc thu gom vé binh thu hdi dau. Binh thu hdi dau
co cau tao giong binh chira cao ap gdém cac bd phan nhu sau: Than binh dang try, cac
day elip, trén co lap bd 0 ong thuy xem murc dau, van an toan, dong hd 4p suét, dudong dau
thu hoi vé, duong ndi vé dng hit va xa day binh.

TIve

I- Kinh xem muc: 2- ;—*fsp ké&: 3- Van an toan; 4- Dudng noi vé éng hit:
5- budng hoi dau ve: 6- Xa dau
Hinh 6.4: Binh chira dau
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Pé thu hoi dau tur cac thiét bi vé binh thu hdi dau, trude hét can tao ap suat thap
trong binh nho duong nbi thong dng hit ciia may nén. Sau d6 md van xa dau cua cac
thiét bi dé dau tu dong chay v¢ binh. Dau sau do dugc xa ra ngoai dem xu 1y hodc loai
b6, trude khi xa ddu nén ha ap suat trong banh xudng xap xi ap suat khi quyén. Khong
dugc dé ap suat chan khong trong binh khi xa dau, va nhu vay khong nhitng khong xa
duoc diu ma ciing dé lot khi khéng ngung vao bén trong hé thng.

Dung tich cac binh thu hdi dau thuong st dung cho cac hé théng lanh riéng ré
khoang 60 - 100Lit. Trong cac hé thong lanh trung tdm c6 thé st dung cac binh 16n hon.
3. Binh chira

3.1. Binh chira cao 4p

Binh chtra cao ap ¢ chic nang chira 1ong nham cap dich on dinh cho hé thong, dong
thoi giai phong bé mat trao d6i nhiét cho thiét bi ngung tu. Khi stra chira bao dudng binh
chtra cao ap c6 kha ning chira toan bo luong mai chét ciia hé thong.

a) Ciu tao

I- Kinh xem ga: 2- (:jng lap van an toan: 3- ﬁing lap ap ke: 4- (ing
long vé 3- [f)ngr can bing: 6- lf)ng cip dich: 7- (flng xa day
Hinh 6.5: Binh chira cao ap

Theo chtc niang binh chira, dung tich binh chtra cao ap phai dap ung yéu cau:

- Khi hé thong dang van hanh, luong 16ng con lai trong binh it nhat 1a 20% dung tich
binh.

- Khi stra chira bao dudng, binh c6 kha ning chira hét toan bé mai chét str dung trong
hé thong va chi chiém khoang 80% dung tich binh.

Két hop hai diéu kién trén, dung tich binh chira cao ap khoang 1,25 - 1,5 thé tich moi
chat lanh cta toan hé thong 13 dat yéu cau.

3.2. Binh chira ha ap

Nhiéu hé thong lanh doi hoi phai st dung binh chtra ha ap, dic biét trong cac hé
thong lanh 2 cap c6 bom cap dich.

Binh chtra ha 4p c6 cac nhiém vu chinh sau:

- Chira dich méi chat nhiét d6 thap dé bom cép dich 6n dinh cho hé thong lanh.

- Tach l6ng dong gas hiit vé may nén. Trong cac h¢ thong lanh c6 sir dung bom cép
dich luong long sau dan bay hoi kha l6n, néu str dung binh tach long thi khong c6 kha
nang tach het rat dé gay ngap long. Vi vay nguoi ta dua tro vé binh chta ha ap, & d6
long roi xuong phia dudi, hoi phia trén dugc hat vé may nén.

a) Ciu tao
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\ 9
I- Ong gép bit van phao; 2- Ong dich tiét luu vao; 3- Ong lap p k€ va
van AT; 4- Tach long 5- Hon vé mdy nén; 6- Ong hot vae: 7- Day binh; 8-
Ong xa ddu; 9- Cép dich
Hinh 6.7: Binh chita ha ap
3.3. Binh chira thu hoi:

Binh chira thu hoi dung dé chua moi chat 16ng tir cac dan bay hoi khi pha bang bang
hoi néng. Binh c6 thé 13 hinh try nam ngang hoic thang dimg. Binh ¢ duong nodi voi
cac dan bay hoi o vi tri xa 1ong khi cap hoi nong pha bang va co6 duong ndi voi hoi nén
dé ép long tro lai binh chtra cao ap hodc tram tiét luu.

Binh chira thu héi can phai chtra dugc toan bd thé tich ctia dan lanh 16n nhat voi hé
sO chura 80%. Nhu vay thé téch ctuia binh chira thu hoi:

VTH 2> Vbmax/0,8 = 1,25.Vpmax
Trong d6: Vpmax 12 thé tich bén trong ctia dan 16n nhat.
4. Binh tach l6ng
4.1. Céu tao, nguyén ly lam viéc, vi tri lip dit, pham vi ing dung
a) Ciu tao
Y

'S—_l’j' - } o

= I

4

N

Al

=

I- dng ga vao: 2- Tam gia cudng: 3- 6ng ga ra; 4- Non chan: 5- Cta xa
hei: 6- Long ra

Hinh 6.8: Binh tach long
Pé ngan ngira hién twong ngap long gay hu hong may nén, trén duong hoi hat vé
may nén, ngudi ta bd tri binh tach long. Binh tach long s€ tach cac giot hoi 4 am con lai
trong dong hoi trude khi vé& may nén.
b) Nguyén ly lam viéc
_ Cac binh tach long lam viéc theo cac nguyén tic twong ty nhu binh tach dau, bao
gom:
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- Giam dot ngot tdc do dong hot tur tdc dd cao xuéng tdc d6 thép ca 0,5+1,0 m/s. Khi
giam toc do dot ngdt cac giot long mat dong nang va roi xuong day binh.

1- if)ng hat vé may nen; 2- (f)ng hot vao: 3- Non chan: 4- Long
vao: 5-Xalong: 6- L6 tiét luu dau va long: 7- Long ra: 8- Ong
ho1 nhiet

Hinh 6.9: Binh tach ong héi nhiét

Binh tach long hdi nhiét thuong dugc stir dung cho hé théng Fréon. Binh c6 02 chure
nang:

- Tach long cho dong hoi hit may nén.

- Qu4 lanh dong 16ng trudce tiét luu dé giam ton that tiét luu.

% Binh gitt mirc - tdch long

Trong mot s6 hé théng lanh tiét luu kiéu ngap nguoi ta phai su dung binh gitr mirc
nham cung cp va duy tri mac dich ludn ngap ¢ thiét bi bay hoi. Ngoai nhiém vu gitr
mitc dich cho thiét bi bay hoi, binh con c6 chitc nang tach 1ong hoi hut vé may nén. Vi
thé goi 1a binh giir murc — tach long.

1- éng dich ra: 2- éng tiét luu vao: 3- Ga vao: 4- éng lap van phao va
ap ké: 5- éng hit vé mdy nén: 6- Tim chan long: 7.8- éng 1ap van
phae: 9- Xa diy: 10 Chan binh

Hinh 6.10: Binh giit murc tach long
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V& my nén

B canh khudy

Hmh 6 11 So do lap dat bmh tach long

5. Binh trung gian
5.1. Cau tao, nguyén ly 1am viéc, vi tri lap dit, pham vi ing dung
Cong dung chinh ciia binh trung gian 14 dé 1am mat trung gian giita cac cap nén
trong hé théng lanh may nén nhiéu cap.
Thiét bj 1am mat trung gian trong cac h¢ thong lanh gdm c6 3 dang chi yéu sau:
- Binh trung gian kleu dit ding c6 dng xoan rudt ga str dung cho NH3 va fréon
- Binh trung gian nam ngang sir dung cho Fréon
- Binh trung gian kiéu tAm ban.
¢ Binh trung gmn dat du’ng c6 ong xodn rudt ga
Binh trung gian c6 6ng xodn rudt ga ngoai viéc sir dung dé lam mat trung gian, binh
c6 ¢ thé str dung dé :
- Tach dau cho dong gas dau ddy may nén cap 1
- Tach long cho ga hat vé may nén cép 2
- Qua lanh long trudce khi tiét lwu vao dan lanh nhim giam ton that tiét luu.
2

) j/’ 12
—-;\ |
> =
i w1 _
13
X 1] ,/_ ,//':‘
=] e
| ATy
e /ﬁ R 6.5
LA

1- Hoi hit vé& may nén dp cao; 2- Hoi tir diu dav may nén ha ip d&n, 3- Tiét

lru vao; 4- Cich nhiét; 5- Non chan; 6- Long ra; 7- éng xoan rudt ga; §-

Long vao; 9- Héi long; 10- Xa ddy, hoi dau; 11- Chan binh; 12- Tim ba; 13-

Thanh dé&; 14- dng gép lap van phao; 13- dng lap van AT, dp k&

Hinh 6.12: Binh trung gian c6 ong xodn
Binh trung gian c6 ciu tao hinh tru, ¢6 chan cao, bén trong binh b tri éng xoin 1am

lanh dich 16ng trudc tiét luu. Binh c6 trang bi 02 van phao khéng ché muc dich, cic van
phao duogc ndi vao dng gdp 14 dé 1ay tin hiéu. Van phao phia trén V1 bao vé muc dich
cuc dai ctia binh, nhim ngin ngira hut 10ng vé may nén cao ap. Khi muc dich trong binh
dang cao dat murc cho phép van phao tac dong dong van dién tir ngimg cap dich vao
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binh. Van phao dudi V2 khéng ché murc dich cuc tiéu nham dam bao cac éng xoan ludn
luén ngap trong dich 16ng. Khi mirc dich duéi ha xudng thip qua mic cho phép van
phao V2 tac dong mé van dién tir cip dich cho binh. Ngoai van phao binh con dugc
trang bi van an toan va dong hd 4p suét lap & phia trén than binh.

Ga tir may nén cip 1 dén binh dugc dan suc vao trong khéi 1ong c6 nhiét do thap va
trao d6i nhiét mot cach nhanh chong. Phan cudi éng diy 2 ngudi ta khoan nhiéu 16 nhé
dé hoi suc ra xung quanh binh déu hon. Phia trén than binh c6 cac ndn chén co tac dung
nhu nhitng nén chin _trong cac binh tach dau va tach 1ong. Dong long tiét luu hoa tron
voi hot qua nhiét cudi qua trinh nén cap 1, trude khi dua vao binh. éng hat hoi vé may
nén cap 2 duogc bd tri ndm phia trén cac nén chin. Binh trung gian dugc boc cach nhiét,
bén ngoai cung boc ton bao v¢.

6. Thiét bi hdi nhiét:
6.1. Cau tao, nguyén ly 1am viéc, vi tri lap dit, pham vi ing dung
% Nhiém vu:

Thiét bi hdi nhiét dung hoa lanh 1ong méi chat sau ngung tu trude khi vao van tiét
luu bang hoi lanh ra tir dan bay hoi trudc khi vé may nén trong cidc mdy lanh fréon
nham tang hiéu suat lanh chu trinh.

a) Céu tao:

Long freén

1 2 3 Hai fredn

09 8

8
Hinh 6.13: Thiét bi héi nhiét

Hoi nhiét c6 nhiéu dang khac nhau nhung déu chung nguyén tac 1a mot thiét bi trao
d6i nhiét nguoc dong, trong d6 hoi di phia ngoai ong xoan, long di trong ong xoan. Dé
tang hi¢u qua trao ddi nhiét, c6 thé tang di¢n téch trao ddi nhiét bang cach bd trg nhiéu
tang 6ng xoan phia trong.
7. Binh tach khi khdong ngung

* Vai tro binh tach khi khong ngung

Khi d¢ lot khi khong ngung vao bén trong hé théng lanh hié¢u qua lam viéc va do an
toan cua hé théng lanh gidm r0 rét, cac thong s6 van hanh c6 xu huéng kém hon:
- Ap suat va nhiét d6 ngung tu ting.
- Nhiét do cubi qua trinh nén tang.
- Niang suét lanh giam.
Vi Vay nhiém vy cua binh la tach cac khi khong ngung trong hé thong lanh x4 bd ra bén
ngoai dé nang cao hiéu qua lam viéc, do an toan cua hé thong, déng thoi tranh khong
duoc xa 13n moi chit ra bén ngoai.
* Nguyén nhan lot khi khong ngung
Khi khéng ngung lot vao hé thong lanh do nhiéu nguyén nhan khac nhau:
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- Do hut chan khong khong triét dé trudc khi nap moi chét lanh, khi ldp dat hé thong.
- Khi stra chira, bao duang may nén va céc thiét bi.
- Khi nap dau cho may nén.
- Do phén huy dau & nhiét do cao.
- Do méi chat lanh bi phan huy.
- Do 10 i 6 phia ha ap. Phia ha ap trong nhiéu tredng hop c6 4p suét chan khong, nén
khi c6 vét ro khong khi bén ngoai sé& lot vao bén trong hé thong.
* Cdu tgo va nguyén ly hoat dpng
Hau hét cac binh tach khi khong ngung déu hoat dong dua trén nguyén tac 1 lam
lanh hon hop khi khong ngung c¢6 1an hoi méi chat dé ngung tu hét méi chat, trude khi
xa khi ra bén ngoai.

Hai NH3 vé may nén Khéng khi

315// NN

——&-———l

( 1Khong khi + Hoi NH3

1- V¢ binh;
2- Ong long c6 nhiét d0 to;
3- NHz va khi khong ngung Vao;
4- NHs 16ng chay vé binh chua;
5- Xa khi;
6- Chau nuoc;
7- Van tiét luu;
8- Hoi NH3 vé duong hut may nén;
9- Binh chura cao ap.
Hinh 6.14: Thiét bj tach khi khong ngung NH3
Binh tach khi khong ngung nay la mét binh trao d6i nhiét kiéu ong 16ng lap dat trén
binh chira cao ap. Khong gian gitra 2 éng dugc ndi voi binh chtra cao ap, mot dau n01
voi khoang hoi va dau kia ndi voi khoang long. Mot dau 6 ong trong dugc nodi voi van tiét
lwu 7. Van tiét luu 7 nhan NHs long tir binh chira cao ap, tiét luu xudng ap suét soi po,
nhu vay phia trong 6ng nho, moi chat 1ong s6i & nhiét do to. Khong khi ¢6 1an hoi NH3
tir binh chira cao ap theo 6ng nbi 3 di vao khoang khong gian gitra 2 ong, gap bé mat
lanh c6 nhiét do to ciia dng trong, NHz s& ngung tu lai, theo éng 4 chay tré vé binh cao
ap. Khong khi con lai theo dudong 5 xa ra ngoai. Dé dé phong con NHjz 14n trong khong
khi ra theo dudng 5 ngudi ta cho bot khi di qua binh nudc dé nude hap thu NHs conlai.
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6 ,./:[

1- Noi van AT va dong ho dp sudt: 2- Khi khong ngung ra: 3- Ga ra: 4-
Hon hop hai va khi khong ngung vio: 5- Long tiét Iuu vao: 6- Ga long
ra va xa day; 7- Ong xoan TDN

Hinh 6.15: Binh tdach khi khong ngung

Khi khong nmreng ra
Y ] 195 kGlem2
Vao &ng bt _ ] _,,(15
Hén hop khi-gas (f}ng xoan TDN
tai TBNT

Long tai bom
cao ap tdi

Héa long
Hinh 6.16: Cdch ldp dat binh tach khi khéng ngung
8. Loc 4m, loc ban (phin say, phin loc):

a) Nhiém vu:

Loc 4m va loc ban c6 nhiém vu loai trir cac cin ban co hoc va cac tap chat hoa hoc
dac biét nudc va céc acid ra khai vong tudn hoan ctia mdi chét lanh. Loc 4m va loc ban
duoc lap ca trén duong 10ng va dudng hoi cua hé théng lanh.

b) Céu tao:

B6 phan loc va hat am don gian 1a mot khoi zeolit dinh hinh bang keo dinh dat biét
dat trong 1 16p va han kon.

¢) Vi tri lap dat:

Loc am, ban duong hoi thuong bd tri ngay & dau hat may nén dé loai trir can ban di
vao may nén. Trén duong 1ong thuong lap trudc cac van dién tir (néu c6) va dit biét 1a
van tiét luu dé giir cho cac van nay hoat dong binh thuong; khong bj tic.
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a) b)
Hinh 6.17: B¢ loc am két hop co khi va b loc am

9. Bom, quat

9.1. Bom

Trong hé théng lanh, dé tuan hoan dung dich nuédc mudi hodc nudc nguoi ta st dung
bom ly tam. Trong nhiing hé théng lanh ¢& 16n, bom ly tam ciing dugc st dung dé tuan
hoan cudng birc mdi chat 1ong amonlac trong hé théng bay hoi.

Bom ly tam cua nudc va nude mu01 thuong 14 mot cip vi yéu cau do chénh ap suit
khong cao. Chung duoc cdu tao gdm than bom bang gang va banh canh quat. Pau hat
nbi vao tdm banh canh quat. Banh canh quat dugc truyén dong tir dong co qua truc thép.
Pé giir kin khoang bom, truc c6 dém kin. Khi banh canh quat quay, long trong than bom
dugc cac canh quat cubn di. Nho lyc ly tam, long dugc day vao 6ng day. O doan bng ra,
chat long giam toc do nhung d6 chénh ap van dam bao cho long luu thong trong hé
théng. Cung voi qua trinh ddy chat 1ong, 1 qua trinh hat 16ng theo duong dng hut do
chan khong tao ra trong than bom & phan chan cua canh quat. Nho vay nudce hodc nudce
mudi dugc chuyén dong lien tuc tir dudng hat sang duong day.

9.2. Quat

Trong k¥ thuat lanh, nguoi ta sir dung chil yéu quat huéng truc va quat ly tim dé tun
hoan khong khi trong buéng lanh, cho cac dan lanh khong khi, cho may diéu hoa nhiét
d6, cho cac dan ngung 1am mat bang khong khi hodc céac thiét bi ngung tu bay hoi hoic
thap lam méat nudc.

1- Cénh quat; 2- Hop gio; 3- Pong co
Hinh 6.18: Quat huwong truc
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6, - 31
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1- Miéng hiit; 2- Hop quat; 3- Miéng thoi; 4- Dong co; 5- Chan dé; 6- Guong
Hinh 6.19: Quat ly tam
10. Mit gas, dau chia I6ng, ong tiéu am
10.1. Kinh xem ga

Trén cac duong 6ng cap dich cia cac hé thdng nho va trung binh, thuong co lap dat
cac kinh xem ga, muc doch 1a bao hi¢u luu lugng long va chét luong ciia né moét cach
dinh tinh, cu thé nhu sau :

- Bao hiéu lugng ga chay qua duong éng co du khong. Trong truong hop long chay
dién day duong 6 ong, hau nhu khong nhan thay sy chuyen dong cua long, nguoc lai néu
thiéu long, trén mat kinh s& thy sui bot. Khi thiéu ga tram trong trén mat kinh s& c6 cac
vét dau chay qua.

- Bao hiéu d6 4m ctia méi chat. Khi trong 1ong c6 13n am thi mau sic cta né sé bi
bién d6i. Cu thé: Mau xanh: kho; Mau vang: co6 lot am can than trong; Mau nau: Lot am
nhiéu can xir 1y. Dé tién so sanh trén vong chu vi cia mat kinh ngudi ta ¢6 in sin cic
mau dic trung dé co thé kiém tra va so sanh. Bién phap xtr Iy am 14 can thay loc am méi
hodc thay silicagen trong cac bg loc.

- Ngoai ra khi trong 10ng c6 1an cac tap chit ciing c¢6 thé nhan biét qua mit kinh, vi
du truong hop cac hat hut am bi héng, xi han trén duong ong..

Hinh 6 20: Maz‘ gas
10.2. Biip phan phéi léng
Dbi v6i dan bay hoi c¢6 nhiéu cum dng 1am viéc song song vOi nhau, nguoi ta st
dung cac bup phan long dé phan b 16ng vao cac cum déu nhau. C6 nhiéu loai bup phan
ph01 khac nhau, tuy nhién v€ hinh dang, cac bup phan phéi déu c6 dang nhu nhiing
chiéc dai sen. Long tir dng chung khi vao bap phan phdi dugce phan déu theo cac hudng
ré.
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Hinh 6.21: Bip phdn phoi léng
10.3. Ong tiéu am
Cac may nén pittdng lam viéc theo chu ky, dong ra vao may nen khong lién tuc ma
cach quang, tao nén cac xung dong trén duong ong nén thuong c6 do 6n kha lon. Pé
giam d6 6n gay ra do cac xung dong nay trén cac duong G ong hut va ddy ctua mot s6 may
nén nguoi ta bb tri cac ong tiéu am.

Hinh 6.22: Ong tiéu am
Ong tiéu am nén lap dat trén dudng nam ngang. Néu can lap trén doan Ong thang
dung, thi bén trong c6 mot dng nha dé hut déu dong lai bén trong 6ng. Viéc hut dau dua
trén nguyén ly Becnuli, bén trong éng gas gan nhu dung y€u nén cot ap thuy tinh lon
hon so v6i dong moi chat chuyén dong trong dong, két qua dau dugc day theo duong
6ng nho va dong gas chuyén dong.
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Bai 7: DUNG CU TRONG HE THONG LANH

Muc tiéu:
Sau khi hoc xong bai hoc nay nguoi hoc c6 kha nang:
- Trinh bay duoc nhiém vu, vi tri ldp dit, cdu tao, nguyén ly lam vi€c cua cac loai
van tap vu, van mot chiéu, van dao chiéu, van khoa, van chin, ap ké.
- Nhén biét duoc cac loai dung cy, tac dung cua timg dung cy.
- X4c dinh dau ra, dau vao cua moi chét & cac dung cu trén.
- Pam bao an toan lao dong, can than, ty mi, t6 chirc noi lam viéc gon gang, ngin nap,
biét lam viéc theo nhom.
1. Cau tao, nguyén ly lam viéc
1.1. Céc loai van tap vu
a) Van dién tir

Van dién tir dung dé dong ma 18 thoat dudng 6ng dan moi chat, moi chat tai lanh va
nudc. Van dién tir ¢6 thé chia ra lam 2 loai:

- Loai tac dong truc tiép: Thanh sit tir (ty van) duoc md hoan toan nho tir trudng cia
dong dién. Pay la cac van dién tir c6 10 thoat bé.

- Loai tac dong gian tiép: Thanh st tr md van nho tir truong két hop voi ap luc cia
moi chat di qua van. Pay 1a cac van c¢o 16 thoat 16n, luc tir truong khong da 16n dé tu
mé van duoc.

v Van dién tir tac dong truc tiép:

2
3
m '

% Cau tao:

1. Cudn hat; 2. Lai sét tir; 3. VO cach ly; 4. Ctra van.
Hinh 7.1: Van dién tw tac dong truc tiéﬁ

g

Khi c¢6 dong dién vao cudn day 1 thi 151 sat tir 2 duoc hut 1én, do 15 thoat bé nén lyc
tr truong thang lyc ép cua ap luyc moi chat truéc van, cira van 4 dugc md thong hoan
toan va moi chat di qua van. Khi ngét dién dudi tac dong cua lyc trong trudng 15 thép
roi xudng dong van lai, ap luc sau van giam nén van dugc ép chit nhd ap luc moi chat
trudce van.

Ky hi¢u:

% Nguyén ly lam viéc:

+ Van dién tir tac dong gian tiép:
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Dbi v6i cac van dién tir ¢6 1 thoat 16n, khi van déng ap luc dé 1én van rat 16n (co thé
dat to1 vai tram kG) do d6 khong kinh t€ khi ché tao cudn hut 16n dé truc ti€ép méd van
bang tur truong.

% Cau tao:
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1. Thanh nam cham; 2. Lo xo; 3. Cudn day; 4. Loi1 st tr; 5. Vo ‘céch ly khong nhiém tir;
6. Van phy; 7. Van chinh; 3. Mang dan hoi.

Hinh 7.2: Van dién tir tdc dong gidn tiép
% Nguyén ly lam viéc:

Mang dan hdi kim loai 8 chia khong gian trong van lam 2 phan. Phan trén mang va
phén dudi mang. Khi khong c6 dién vao cudn hut 3 161 sat tir dudi tac dung cua luc
trong truong va 10 xo 2 déng van phu 6 lai. Mbi chit qua 16 nhé & dia van chinh 7 chay
tir dau vao 1én phan khong gian trén mang dan hoi 3. Van chinh déng chit nhd ap luc
m0i chat.

Khi ¢6 dién vao cudn hut, 161 sat tir dugce hat 1én 1am van phu mé ra, ap suit trén
mang giam xubng. Loi sit kéo van chinh, van chinh tir tr m& nho tir truong va ap suat
moi chat dau vao phan dudi mang. Van dién tir mé thong.

1.2. Van 1 chiéu

Trong hé thdng lanh dé bao vé cac may nén, bom vv.. ngudi ta thudng lip phia dau
day cac van mot chiéu. Van mét chiéu c6 cong dung:

- Tranh ngap long: Khi hé théng lanh ngung hoat dong hoi moi chét con lai trén
duong ong day co6 thé ngung tu lai vi chay vé diu day may nén vi khi may nén hoat
dong co thé gay ngap 1ong.

- Tranh tac dong qua lai gitra cac may lam viéc song song. Déi vai cac may lam viéc
song song, chung dan ngung, thi dau ra cac may nén can lap cac van 1 chiéu tranh tac
dong qua lai gitra cac t6 may, dic biét khi mot may dang hoat dong, viéc khoi dong t6
may thir hai s& rat khé khian do c6 mot luc ép 1én phia ddu day cia méay chuan bi khoi
dong.

- Tranh tac dong cua ap luc cao thuong xuyén lén Clappe may nén

s

Hinh 7.3: Van 1 chiéu

1.3. Van d4o chiéu
a) Cau tao:
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Hinh 7.4: Van ddo chiéu

Than van 1 ¢6 ciu tao dang hinh try, ¢ hai dau €0 2 piston 2 ¢o thé chuyén sang trai
hodc sang phai dudi tac dung cua do chénh ap sut giira cao ap 0 gitra van va ha ap ¢
mot trong hai dau (do duoc ndi thong voi dau hat may nén bai 6ng 11 va van dién tir
diéu khién 5); cac piston dugc noi voi tam truot 3, do d6 tAm truot nay co thé chay sang
trai hodc sang phai dé hudng dong chay di vao cum gian 15 hodc 16, tuy theo ha ap
duoc ndi véi ddu nao cia van. Van dién tir dleu khién gom cudn day co6 161 sat 6, kim
van 7 va 9, 16 xo dinh vi 8 va cac 16 thong v4i 6ng hit 11 ndi véi 2 dau cia than van.

b) Nguyén ly lam viéc:

Khi & ché do sudi 4m, van dién tir co dong dién nén 161 sit 6 bi hat sang trai, déy cac
kim van sang trai, 10 xo 8 bi nén ép. Kim van 7 déng 15 thong v6i ong tin hiéu, trong khi
d6 kim van 9 lai m& thong 16 ha ap v6i dau bén trai cua van 5, két qua 1a piston chay
sang trai kéo theo tm truot, mé thong dong hoi tir cao ap sang cum gian 16 (indoor)
trong khi d6 lai ndi cum gian 15 v6i ha ap ciia may nén. Liic ndy cum gian indoor 16 tro
thanh dan ngung tu va cum gian outdoor 15 thanh gian bay hot.

Khi & ché do 1am lanh, van dién tur diéu khién khéng co6 dong dién di qua, 16 xo0 8
day cac kim van va 15i sit sang phai, kim van 7 mo thong 16 néi éng 11 véi dng 4 ¢ dau
phai (trong khi kim van 9 déng 15 thong voi dau trai), khi d6 dau phai ctia van thong véi
ha ap, piston chay sang phai kéo tdm trugt theo va mo 16 thong cum gian 15 voi cao ap:
gian 15 lam viéc nhu gian ngung ty. Trong khi d6 cum gian 16 c6 mot dau ndi véi gian
15 qua 6ng mao 13 va dau kia ndi véi dau hit may nén (do tim trugt mo 16 thong véi
6ng ndi khoang hiit), do d6 cum gian 16 1am viéc nhur gian bay hoi.

1.4. Van khoa, van chan
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a,b) Van NHs thang va goc:
1- Than; 2- Bé; 3- TAm van; 4- Pém kin; 5- Chén dém; 6- Truc; 7- Tay quay.
¢) Van goc fréon c6 mang chan:
1- Than; 2- Kim van; 3- L0 x0; 4- Mang; 5- Chén dém; 6- Tay quay; 7- Truc
d) Van dich vy lap dau day va dau hat may nén
Hinh 7.5: Cau tao van khéa, van chdan
Van chin c6 rat nhiéu loai tuy thudc vi tr& lép dat, chuc nang, cong dung, kéceh ci,
moi chat, phuong phap lim kén, vat liéu ché tao vv...
Theo chirc nang van chan cé thé chia ra lim: Van chin hut, chin déy, van lép trén
binh chira, van goc, van lap trén may nén,
Theo vat liéu : Cé van dong, thép hop kim hozc gang

Hinh 7.6: Van khoa, van chan

1.5. Van nap gas

Dbi voi cac hé théng lanh nha vu trung binh nguoi ta thuong lap cic van nap gas
trén hé thong dé nap gas mot cach thuan loi. Van nap gas duogc lap dat trén duong 1ong
tir thiét bi ngung tu dén binh chira hodc trén dudng 10ng tir binh chira di ra cap dich cho
cac dun lanh.

Khi cin nap gas ndi dau nap voi binh gas, sau du mo chyp bao vé dau van. Phia
trong chup bao vé 1a truc quay dong mé van. Dung clé hodc mé 1ét quay truc theo chiéu
nguoc kim dong hd dé mé van. Sau khi nap xong quay chét theo chiéu kim dong ho dé
dung van lai. Khi xiét van khong nén xiét qua strc lam hong van.
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Hinh 7.7: Van nap gas
Van x4 gas la thi€t bi bao v¢ dugc thiet ké dé xa gas phong ngtra viéc tang ap suat ot
ngdt trong hé thong. N6 giong nhu van an toan nham bao vé€ cac binh é&p luc.
i&' g

Hinh 7.8: Van xa gas
1.6. Ap ké
Ap ké dung dé do 4p sudt ciia mdi chat trong dudng 6ng va thiét bi, ap ké dugc lap

trén duong hut, duong déy cua may nén, trén cac binh ngung, binh chira, vv...Trén mat
ap ke co thang chia ghi gia tr1 ap suat.

P

Hinh 10.20 : Ap ké.

1-Vo;2- 6ng nGi ; 3 — Chac rang cua ; 4 — Bénh rang cua;
5 — Thanh néi ; 6 — Ld xo 6ng ; 7 — Kim ; 8 — Thang chia.

Hinh 7.9: Ap ké

Ap ké c6 cac bd phan chinh 12 6ng ndi 13y tin hiéu ap suat 2, 10 xo 6ng 6, co cau bién
d6 gidn nd cia 10 xo 6ng ra chuyén dong ctia kim 4p ké va thang chia 8. Tin hiéu ap suat
tir binh di qua 6ng ndi vao. Nho thanh ndi 5, d6 dan hoi truyén sang chac ring cua 3 va
lam quay banh ring cua 4 lam kim 5 chuyén dong dén vi tri twong Gng. Kim sé& chi thi
gia tri ap suat trén mit s6. Trén duong day vé phia cao 4p cua thiét bi lanh NHs va R22
str dung ap ké 0+25 kG/cm? — cho R12 ap ké 0+16kg/cm?.
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Bai 8: PUONG ONG, VAT LIEU CACH NHIET, HUT AM
Muc tiéu:
Sau khi hoc xong bai hoc nay ngudi hoc ¢6 kha nang:

- Trinh bay duoc phuong phéap lya chon duong éng phu hop voi hé thdng lanh, tinh
chét, cong dung, pham vi Gng dung cta vat lidu cach nhiét, hut 4m dung trong hé thong
lanh;

- Nhan biét duge cac loai vat liéu trén va biét van dung dung trong hé théng.

1. Pudng 6ng dung trong hé théng lanh
1.1. Puong ong din khong khi
Puong ong dan khong khi tir bd phén lam lanh cta hé thong lanh dén khong gian
diéu hoa goilad 6ng cap hay 6ng di, con L duong 6 ong dan tir bén trong khong gian can diéu
hoa tro v€ h¢ thong lanh dugc goi 1a 6ng tai tuan hoan hay dng vé, ngoai hai loai ong
trén con co loai 6ng thai, 6ng dung dé thai bot mot phan khong khi trong khong gian can
di€u hoa ra ngoai moi trudong.
1.2. Puong ong din nuéc
Dan nuéc lanh hay nuée ngung
Thong thuong nudc & cic cum may lanh thudng duge 1am lanh dén nhiét do khoang
tir 4 -10° C va dugc dua dén cac noi tiéu thu lanh, sau d6 nudc quay tré vé cum may lanh
v6i nhiét d§ dén khoang gan 15. thong thuong ta khong nén lam lanh nudc & dudi 4
% C vi dé phong hién tuong ddng bang.
Trong truong hop ¢ nhu cau lam néng khéng khi, c6 thé str dung nude nhu chit tai
nhiét trung gian, lac d6 nhiét do cta nudce ra khoi thiét bi dat gia tri tir 35 - 65° C .

Vé vat liéu 1am dng dan nudc trong cac hé thong diéu hoa khong khi thuong 13 ding

ong thép den, mot s6 truong hop dung 6ng dong ciing va cac loai PVC.

Truong hop Loai 6ng
- Pé dan nudce lanh Ong thép den
- Pé dan nude ndng Ong thép den, dng dong cing
- Dé dan nude lam mat va nudc Ong thép den, dng trang kém, ng PVC
ngung

1.3. Puong 6ng mdi chit
< Ong dan NH;
+ Vat liéu: Thép ap luc C20

+ Kich ca duong 6ng

Kyhicu | 10A | 15A | 204 254 32A 40A
Kiched [@15x25|D21x3 | $27x3 | D34x3.5| P38x3.5 :IH [x3.5

K+ higu 3 :’:D—‘\ L 05—\ B S0A Q0 A [00A N IJ:':—‘\ .
Kichct |®o0x3.5| @70xd | D89x4 | D104x5 | D108x5 | D140x7

R Ong dan Fréon
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+ Vit lidu: dng thép hoic ng dong

+ Mau sdc duong ong moi chat
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Duong ong Moi chat lanh
NH; Freon
- One hut (dp suit thip) Mau xanh da tro Mau xanh 1a cay
- Ong diy (hoi cao dp) Mau do Mau do
~ One dan lone Mau vang Mau nhom
- Ong nudc mudi Mau xam Mau xam
- One nuéde 1am miét Mau xanh 14 cay Mau xanh da tron

+ Téc d6 moi chat trén duong éng

STT Dudng ong @, m/s
INH; R, Ry, Rspo
| | Pudng éng day 15 =25 712 8 =15
2 | Buong 6ng hut 15 =20 5=10 712
3 | Puong cap long 05+2 | 04+10 04+1.0
4 | Nudc mudi 03+1.0
5 Nudc 05+20

2. Vat liéu cach nhiét

2.1. Nhiém vu cua vat li€u cach nhiét.

Cac vt liéu cach nhiét dung trong h¢ thong lanh c6 nhiém vu han ché dong nhiét
truyén tir ngoai moi truong c6 nhi€t do cao hon vao phong lanh, dudng ong hay cac thiét
bi lam viéc ¢ nhiét do thap hon nhiét d6 méi trudng qua vach dng, VO thiét bi hay két
c4u bao che ctia phong lanh. Chinh nhitng dong nhiét ndy gdy nén ton that lanh , ting
tiéu hao nang luong, chi phi von dau tu, chi phi van hanh.

Pé phat huy dugc tac dung, chiéu day 16p cach nhiét phai duoc tinh toan theo hai
diéu kién sau:

Vach ngoai cia két cdu bao che, ctia dng dan hay thiét bi khong bi dong suong.

To6ng chi phi cho mot don vi lanh 13 thap nhat.(gom chi phi dau tu va chi phi van hanh).

% Phan loai vit li€u cach nhiét :

1. Vat liéu c6 d6 cach nhiét rat cao : A < 0,047 W/m.°C.
p =15 + 100 kg/m?3,
2. Vat liéu c¢6 d6 cach nhiét cao : A = 0,047 = 0.082 W/m.°C.
p =100 + 300 kg/m?.
3. Vat liéu c¢6 do cach nhiét vira : A = 0,082 = 0,17 W/m.°C.
p = 350 + 600 kg/m?.
4. Vat liéu c6 do cach nhiét thép :A=0,17 = 0,35W/m.°C.
p = 600 + 1000 kg/m3.
Vi du : Stirofor, bong thuy tinh, bétong bot, mun cua, triu, rom ...

2.2. Céc yéu cau dbi véi vat ligu

> Kha ning da nhiét kém (hé sb dan nhiét A phainho)
> Khoi luong riéng bé p kg/m *

> Kha ning hip thu hoi nudc nho
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» DO bén co hoc va dd déo cao
> Bén ¢ nhiét do thip va khong gy dn mon céc vat liéu xay dung tiép xtic voino
» Khong chdy hodc khong dé chay
> Khong hap thu mui cing nhu khong hap thu mui khé chiu
> Khong gay ndm mdc va phat sinh vi khuan, khong bi chudt hay siu bo duc pha
> Khong doc hai dén stc khoé con ngudi
> Khong doc hai dbi véi san pham bao quan hodc 1am bién chit cac san pham d6
» Ré tién, d& kiém, dé& van chuyén, lép dat va sura chira
> Dé gia cong va khong doi hoi nhidu cong bao duang dic biét.
2.3. Mt s0 vit liu cach nhiét thong dung.
a) Khong khi.

Khéng khi c6 hé sb6 dan nhiét rat nhé A =0,025W / mK . Pay la gidi han ma mot
vat li€u cach nhiét xép c6 thé dat dugc. Dé tao ra cac vat liéu cach nhiét c6 kha ning dan
nhiét nho hon nita, can phai tim duoc chat khi c6 hé s6 dan nhiét nho hon khong khi.

Bot x6p plyurethan dat hé s6 din nhiét nhé hon ciia khong khi do c6 sir dung mot
vai loai freon ¢ A nho. Pé tranh khuyét tan hoi nudc va khong khi, cac loai bot x5p nay
thuong dugc boc kén ngay bang vat liéu khong thim am. Khong khi am c6 kha ning
truyén nhiét 16n hon nhiéu khong khi kho, vi vay khi bi am kha ning cach nhiét s& bi
giam bai vay cach nhiét thuong di doi voi cach am.

b) Cac chit vé co twr nhién.

Céac chat vo co ty nhién: gém, thuy tinh, amiang thuong dugc gia cong thanh
pham trude khi st dung thanh tam, s¢i, bong... do 1a céac loai bong thuy tinh, bong xi,
thuy tinh bot, sgi amidng, sgi gom...

c) Cac chit hiru co tu nhién.

Nhu trau, xo dira, mun cua... cling ¢6 thé lam vat li¢u cach nhiét lanh, tuy nhién
can co cac bién phap chong tham, chong chudt, chong moi va cd cong nghé tién dung.

d) Cac chit hiru co nhén tao.

Céc vat liéu cach nhiét ché tao tir cac chét hiru co hién nay dugc sir dung nhiéu
nhat dé cach nhiét lanh. Ching c6 kha nang cach nhiét t6t, dugc san xuat voi quy trinh
cong nghé 6n dinh vé chat lugng kich thudc, dé gia cong lap ghép va tmg dung kinh té
hon. Cac vét liéu c6 y nghia hién nay la plystyron, plyurethan, polyetylen, nhua phenon
va nhua ure phocmadehit

> X&p stiropo va plyurethan dugc str dung rong rdi dé cach nhiét cho cac budng
lanh c6 nhiét ¢ -180 °C.

> Bot xdp polystiron con duge sir dung nhiéu trong cac cong trinh diéu hoa khong
khi va lam vat li€u cach nhiét cho cac nhiét do khong qua 80 °C. N6 dé chay nén can
thém phu gia chong chay.

» Polyurethan gan day rat duoc wa chudng dé cach nhiét phong lanh, quy lanh, ta
lanh va duong ong cua hé thong lanh céng nghiép. N6 c6 vu diém 1a do bén dam bao, dé
che tao khi tao bot khong can gia nhiét nhu styropo va thuong dugc ché tao thanh nhirng
tim san dé lap ghép cho cac budng lanh khic nhau. Kha ning cich nhiét cia
polyurethan la rat t6t do sir dung R11 1a chét tao bot, tuy nhién hién nay dang tim cac
moi chat khac dé thay thé R11 vi chit nay 1am suy giam tang ozon va gy hiéu tmg lam
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noéng trai dat.

3. Vit li¢u hat 4m
3.1. Cong dung

> Dung dé hat am, giir lai cac axit, cac chat la sinh ra trong qua trinh vén hanh.
Nhu vay cac chat hat 4m c6 nhiém vu siy khoé moi chat lanh va dau , loai trir
duoc tac hai ctia 4m cho hé thong va may moc
» Nho do ma cac hé théng Freon tranh dugc hién tugng tdc Am
» Trong hé théng lanh, cac vat liéu hit am thuong ¢ dang hat va dugc dung trong
cac phin sdy hay phin say-loc.
3.2.  Phan loai vit liéu hiit Am
a) Cac chat hap phu am.
D6 1a cac chit ran hit 4m thoe nguyén 1y lién két co hoc va duoc goi 14 cac chat
hap phu nhu :SiO ,, Al ,0 ,, Zeolit (silicat nhom, kali, natri, canxi.)
Loai nay co thé sur dung cho tat ca cc loai mdi chat lanh va c6 thé dit & duong
long hodc khi.
b) Cac chat hap thu Am.
Céc chét nay lién két véi hoi nude tao ra cac tinh thé ngdm nudc hay cac hydrat:
CaSO,, CaCl ,, Mg(CIO,),
c) Cac chat hiit Am qua phan ng hoa hoc
Céac chat nhu Ca0O, BaO, P ,0 stac dung hoa hoc vdi nudce trong hé théng lanh.

3.3. Céc vat liéu hut Am thwong dung
a) Zeolit.

Zeolit dung trong hé thdng lanh c6 cong thirc  Na,,(AlO,),,(Si0),,dung cho R12
va R22.

Zeolit c6 kha nang hap thu tot.

6t chiu anh hudng cua nhiét do,

Céc phin sy c6 thé dat ngay canh may nén, dan ngung hay binh chira cdo &p

C6 thé tai sinh phin cii

A\

YV VVY

b) Silicagel
> La chat ran hap thy 4m c6 thé dung trong hé thng Freon
» Phu thudc vao nhiét do kha nang hap thu cua n6 giam ngay khi nhiét do 40 —
45°C
c) Cac chit hit 4m khAc.
bat sét hoat tinh cuing c6 cau truc tuong tu nhung cé nhi€éu nhuoc diém.
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Bai 9: CAC THIET BI TU PONG HOA HE THONG LANH
Mouc tiéu:
Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:
- Trinh bay duoc ciu tao, nguyén 1y 1am viée, vi tri lip dit, cong dung, pham vi Gmg
dung cua céc ro le hi¢u ap dau, ro le ap suét cao, 1o le ap suét thép, ro le nhiét do.
- Van hanh va biét cach can chinh cac loai ro le.
- Pam béo an toan lao dong, can thin, ty mi, to chirc noi 1am viéc gon gang, ngin nép,
biét 1am viéc theo nhom.
1. Ro le hiéu ap dau

1.1. Céu tao, nguyén Iy 1am viéc, diic diém, vi tri lap dat

+ Ciu tao

<o

]

F_?i o

ol Y

1- Hop xep ap suat dau,
2- Hop x€p ap suét thap;
3- Pia diéu chinh;

4- NUt reset;

5- B6 phéan thir nghiém;
6- L0 Xo chinh;

7- Hé thong tiép dlem
8- Pau noi ap suat thap,
9- Pau ndi 4p suat dau;
10- Truc chinh;

11- L6i ludn day dién;
12- Vong lay trén;
13-Vong lay duéi

t
<

e

Hinh 9.1a: Ro le hiéu dp sudt dau

Rdle
H higu 4p sudt ddu
1 li ;
| T ol o
jL
[ -

Hinh 9.1b: Ro le hiéu dp sudt dau
+ Nguyén ly 1am viéc
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Hop xép ap suat thap (2) liy ténh hiéu ap sut trong cacte, hop xép ap suit dau (1)
liy t6n hiéu 4p sut dau day cua bom dau. Néu hiéu hai 4p suit nay giam thi truc chinh
(10) s& dich chuyén xudng va khi giam dén thap hon gia tri dat trudc duoc duy tri trong
mot khoang thoi gian nhét dinh thi mach diéu khién tac dong dimg may nén. Khi Ap nho
thi dong dién s& di qua ro le thoi gian (hodc mach siy co cdu luang kim). Sau mét
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khoang thoi gian tré nhét dinh, thi ro le thoi gian (hodc co cdu luang kim ngat mach
dién) ngit dong diéu khién dén khai dong tir may nén.

+ Pic diém

Ro le hiéu 4p dau sir dung trong k¥ thuat lanh chu yéu dé bao vé su bdi tron ctia may
nén. Do 4p suét trong khoang cacte may nén ludn thay d6i do d6 mot ap suat dau khong
d6i nao d6 khong thé dam bao an toan cho viéc boi tron may nén, chinh vi vay hiéu 4p
sudt méi 1a dai luong danh gid chinh xac ché d6 boi tron ciia may nén. Hiéu 4p suét dau
cho nha ché tao may nén quy dinh, thuong > 0,7 bar. Khi lam viéc ro le ap suat dau s€
so sanh hi¢u ap suat dau va ap suat trong cacte may nén nén con goi 1a hiéu ap suat. Vi
vay khi hi¢u ap suit qua thdp, ché do boi tron khong dam bao, khong didu khién duoc
co cau giam tai.

+ Vi tri lap dit

Theo cau tao thi ro le hiéu ap suit dau c6 hai dau ndi dé nhan tin hiéu ap sudt: ap
sudt cacte va ap suat dau day ctua bom dau. Do d6 né thuong duoc lap dat di kém voi
may nén.

+ Can chinh ro le

Do chénh léch ap suat cuc tiéu cho phép cé thé dleu chinh nho co cau 3. Khi quay
theo chleu kim dong ho sé ting d6 chénh 1éch ap suét cho phep, nghia lam tang ap suat
dau cuyc tiéu & d6 may nén co thé 1am viéc. Do chénh 4 ap suit duoc cb dinh ¢ 0,2 bar.
2. Ro le ap suit cao

2.1. Céu tao, nguyén Iy 1am viéc, dic diém, vi tri lip dit
+ Ciu tao
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Hinh 9.2a: Ro le dp sudt cao
1,10,16.L0 xo;
2.Gia da don ganh vi phan;
3.Don génh vi phan;
4,17.Truc quay;
5.L.0 xo Vi phén;
6. Thang vi phén;
7.Vit diéu chinh vi phan;

8.Thang diéu chinh ap luc 1am viéc;
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11.Thanh dao mach;
12.Khung cong tic di dong;
13.L0 xo chinh;

14. Tay don goc;

15. Vit hi¢u chinh;

18. Thanh truyén;

19. Xi phong;

20. Vo xi phong

Hinh 9.2b: Ro' le dp sudt cao

+ Nguyén ly lam viéc

v' Hoi moi chét theo duong 6ng di vao xi phong dugc léy tir phan cao ap, thong
thuong duoc liy & dau day may nén. Khi ap suat moi chét ting 1én, xi phong bi ep
lai, day thanh truyén di Ién, chdng lai Iyc nén 16 xo chinh. Khi tay don goéc di dén
phan trén ctia don ganh thi luc kéo 10 xo vi phan tac dong 1én tay don goc. Tay don
g6c quay theo chiéu kim dong hd, khi truc ctia 10 xo 10 cat qua truc thanh dao mach
11 thi khung cong tic 1am viéc va cét tiép diém duat khoat. Lo xo dao mach 10 ndi
vao tay don goc bang khép cau, ndi vao khung dao mach bang khe c6 sin.

v' Khi ap suat moi chat giam, xi phong din ra thanh truyén di xuéng. Tay don goc
di ngyoc chiéu kim dong ho. Khi truc 10 xo 10 cit qua truc khung 330 mach 11 coéng
tac dién cit dit khoat. Do 86 10 xo chinh diéu chinh 4p suat dong mach, 10 xo vi
phan diéu chinh ap suat cat mach.

+ Pic diém

v' Ro le ap suit cao 1a loai ro le hoat dong ¢ ap sudt ngung tu ciia moi chat lanh va
ngat mach dién khi vuot qua ap suét cho  phep dé bao vé may nen. Khi ap suat dau
day may nén tang vuot qua gia tri ap suat cho phep, ro le mo tiép dlem ngat mach
dién cung cip cho may nén. Khi ap suat giam xudng dudi gia tri ap suét dat trir di vi
sai thi ro le 4p suit cao ty dong dong mach cho mdy nén hoat dong trd lai. Tuy nhién
do ténh chit an toan nén nguoi ta chia ro le ap suét cao thanh 3 loai:

v Ro le ap suat cao loai thuong: tur dong dong mach cho may nén hoat dong lai khi
ap suat giam xudng dudi gia tri ap sudt dat trir di vi sai.
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v' Ro le 4p suat cao khong ty dong dong mach cho may nén 1am viée tro lai:
e Ro le ap suit cao co gi6i han ap suat, dic diém 13 co nit reset bang tay
trén vO may.
e Role ap suét cao co gi61 han ap suét an toan, diac diém la c6 tay doan
reset nam trong vo may.
+ Vi tri lap dat
Ro le duoc lap ¢ dau dy ciia may nén, cong tac dién dugc méc n01 tiép v6i cudn

hut cta khéi dong tir moto may nén hodc méc vao role trung gian r6i role trung gian
diéu khién cudn hit may nén.

+ Can chinh ro' le

Ro le 4p suét cao véi reset ty dong HP: Dit ap suat ngat CUT-OUT hodc OFF
trén thang HP. Moi vong vit trong trng khoang 2,3 bar. Dat vi sai differential trén
thang DIFF. Mdi vong xoay cua vit vi sai tuong trng véi 0,3 bar.

Ap suat dong mach bang ap suat ngit mach trir vi sai.
Dit ap sut ngit OFF trén thang HP

Ro le 4p suét véi reset bang tay: co thé reset bang tay néu ap suat trong hé thong
bang ap suat ngat OFF tru di vi sai.

3. Ro le 4p suit thap
3.1. Céu tao, nguyén ly lam viéc, diic diém, vi tri lip dat

+ Céu tao
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Hinh 9.3: Ro le dp sudt thdp

1,10,16.L0 xo0; 2.Gid da don ganh vi phan; 3.Don ganh vi phan; 4,17.Truc quay; 5.L0 xo
vi phan; 6.Thang vi phén; 7.Vit diéu chinh vi phan; 8.Thang diéu chinh 4p lyc 1am viéc;
11.Thanh ddo mach; 12.Khung céng tac di dong; 13.L0 xo chinh; 14.Tay don goc;
15.Vit h iéu chinh; 18.Thanh chuyén; 19.Xi phong; 20.V6 xi phong

+ Nguyén ly 1am viéc
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v' Hoi moéi chat theo dudng éng di vao xi phong dugce liy tir phan cao ap, thong
thuong duoc lay & dau day may nén. Khi 4p sudt moi chat ting 18n, xi phoéng bi ép lai,
day thanh truyén di 1én, chdng lai luc nén 10 xo chinh. Khi tay don goc di dén phan trén
cua don ganh thi lyc kéo 10 xo vi phan tac dong 1én tay don goc. Tay don goc quay theo
chiéu kim dong hd, khi tryc ciia 10 xo 10 cat qua tryc thanh dao mach 11 thi khung cong
tic lam viéc va cit tiép diém dut khoat. Lo xo dao mach 10 ndi vao tay don goc bing
khép cau, ndi vao khung dao mach bang khe c6 sin.

v' Khi 4p sudt moi chat giam xudng, xi phong din ra, thanh truyén di xubng. Tay
don goc di ngugc chiéu kim dong ho. Khi truc 16 xo 10 cat qua truc khung dao mach 11
cong tac dién cat dut khoat.

v Lo xo chinh xac dinh ap sut cat, 1o xo vi phan quyét dinh ap suat dong (bang
tong ap suét cta thang chinh va thang vi phan). Diéu chinh 4p suat dong, cit nho céc vit
diéu chinh 7 va 9.

v Lo xo 1 ¢6 tac dung lam cho thanh chuyén ludn ludn ti sat vao tay don goc.

+ Pic diém

Ro le ap suat thap 1a loai ro le hoat dong ¢ ap suat bay hoi va ngat mach dién cua
may nén ap suat giam xudng qua murc cho phep dé bao vé may nén va doi khi dé diéu
chinh ning suét lanh. Ro le 4p suat thap LP duoc st dung dé tu dong dong md may nén,
trong cac h¢ thong lanh chay ty dong. Khi nhiét do buéng lanh dat yéu céu van di¢n tu
ngung cap dich cho dan lanh, may thue hién rat gas vé binh chura va ap sudt phia dau hat
giam xudng dudi gia tri dat, ro le ap suét tac dong dung may. Khi nhiét do phong lanh
1én cao van dién tir mo, dich vao dan lanh va ap suét hat 1én cao va vuot gia tri dat, ro le
ap suat thap tu dong dong mach cho dong co hoat dong.

+ Vi tri lip dat

Ro le duoc lép & dau hut cua may nén, coOng tac dién duge mac ndi tiép vO1 cudn hut cua
khoi dong tir moto may nén hodc mic vio role trung gian rdi role trung gian diéu khién
cudn hit may nén

+ Can chinh ro le

Ro le ap suét thap reset tir dong LP: Dit 4p suét thdp ON trén thang ap suét thip LP.
Mbi vong quay cua vit tuong tmg 0,7 bar. it vi sai trén thang DIFF. Mdi vong quay
tuong tng v6i 0,15 bar.

Ap suat ngat mach bang 4ap suat dong mach trur di ap sut vi sai. Ap suit ngat mach
phai 16n hon ap suit chan khong tuyét d6i ( - 1 bar).

Dit ap suét ngit OFF trén thang HP

Ro le 4p suat véi reset bang tay: co thé reset bang tay khi ap sut trong hé thong
bang 4p suat ngat OFF cong véi vi sai.

+ Ngoai ra con ¢6 ro le 4p suﬁt 2 Bloc

% Céu tao: gdbm ro le ap suat cao va ro le 4p suét thap td hop chung trong 1 vo thuc
hién chirc nang cua ca 2 ro le, ngit dién cho may nén lanh khi ap suit vuot qua mirc cho
phép va khi ap suét thap duéi mirc cho phép.
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Bai gian

3 2°°1 2524 23 £

Hinh 9.4a: Ro le dp sudt 2 Bloc

1, 21.V6 xi phong;
2,22.Xi phong;
3,20.Thanh truyén;

4.Gia do;

5.bon ganh;

6.L.0 X0 vi phan;

7.0c diéu chinh vi phan ha ap;
8.Thang do vi phan ha ap;
9.Thang diéu chinh ha ap;
10.Oc diéu chinh ha &p;
11.L0 xo;

12. NGt bam;

13.Hop cong tac;

14. Oc diéu chinh cao ap;
15.Thang do cao ap;
16.L06 xo ha ap;

17. Vit hiéu chinh;

18. L0 x0 cao ap;

19. Tay don cao ap;

23. Tay don ddo mach;

24. Tay don ha ap;

25. L0 xo thanh truyén ha ap

03/2010

s Lanh Can Ban
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% Nguyén ly lam viéc:

Khi 4p sut hat xudng thp, thanh truyén 3 di xubng, tay don 24 chuyén doéng nguoc
chiéu kim dong ho cung tay don 23 (ntit bam 12 di tir phai qua tréi, 10 xo ¢ day thanh
dao mach b ra, khi b cit qua a thi thanh b diy thanh a sang phai, mach dién bi ngit). Khi
don ganh di dén diém twa 4 thi tay don 24 dugc giai phong khoi luc kéo cua 10 xo vi
phan va di vao phan rdng cua don ganh, dén ap luc cat cua 1o xo 16 quy dinh thi hop
cong tic mi ni cat mach.

Néu ap suat hat ting 1én thi thanh truyén 3 di 1én, chdng lai luc ép 16 xo 16, khi tay
don 24 di dén phan trén don ganh thi chiu thém lyc kéo 10 xo 6, dén ap lyc hut quy dinh
thi b di tir trai qua phai va cat a, nhém cong tic dong lai.

Khi 4p suat day ting, thanh truyén 20 di 1én chéng lai luc 16 xo cao 4p, tay don cao
ap day tay don dao chiéu tir trai sang phai. Dén ap suét ddy cao nhat do 10 xo cao ap xéac
dinh thi hop cong tic mi ni cit mach.

Khi 4p suat day ha xubng tay don 19 chuyén dong theo chiéu kim dong ho, 16 xo 11
kéo tay don 23 di tir trai qua phai, nhom cong tic dong mach. Tay don 23 ndi vao tay
don 24 bang khop cau.

Hai khoi cao ap va ha ap tac dong cat mach hoan toan nguoc nhau.

BY LE Al 38

iy

.

Hinh 9.4b: Ro le ap suét 2 Blic
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4. Ro le nhiét do TP (Temperature Relay):
4.1. Céu tao:

1. Vo hop; 2. Vit diéu chinh vi phan; 3,7. Cac écru lap kim; 4. Thang nhiét do; 5. Thanh
ham; 6. Vit diéu chinh dai nhiét do; 3. Lo xo chinh; 9,13,17. Cac tay don; 10. La cong tic;
11,16. Céac vit hiéu chinh; 12. Lo xo dao chiéu; 14,15. Cong tac dién; 13. Lo xo 1a; 19. Xi
phong, 20. Thanh chuyén; 21. Lo xo xi phong; 22 Pon ganh; 23. Lo xo vi phan (tinh
chinh); 24. Ba 16ng nhiét; 25. Ong mao dan.

Hinh 9.5: Ro le nhiét do
4.2. Nguyén ly lam viéc:

Ro le nhiét dugc cdu tao tir ba 16ng nhiét, 6ng ndi mao dan, xi phong va vo xi phong. O
ba 16ng nhiét thong thuong nap ga: R12, R22. Ba long nhiét dugc dit vao vi trg kiém soat
nhiét do ciia phong lanh. Ap suét ga s& twong mg v&i nhiét d6 moi trudong, ap luc ga tac
dong 1én xi phong duoc can bﬁng boi luc 10 xo chinh & trang thai nhiét do tonh toan.

Khi nhi¢t d¢ cua moi truong kiém soat ting 1én, ap luc gas dé 1én xi phong tang 1€n, xi
phong bi nén lai, thanh chuyén di chuyén 1én trén, chong lai luc ¢p cua 10 xo chinh. Pau tu
do ciia phan nam ngang thugc tay don 17 chuyén dong theo chiéu kim ddng hd quanh truc
O1. Khi chuyén dong dén diém twa trén ciia don ganh 22 thi tay don 17 chiu thém lyc kéo
cua lo xo vi phan 23. Néu nhiét do tang thém mot lugng bang muc chi cua thang vi phan thi
tay don 17 thing ca luc 10 xo vi phan. Tay don 9 cung 10 xo 14 18 chuyén dong lam quay
tay don dao mach 13 (tay don dao mach 13 tac dong 1én 1a cong tac lam cho nhom cong tac
14, 15 dong mo). Khi tryc hinh hoc 16 xo dao mach 12 cit qua truc hinh hoc tay don 13 thi
cong tac 1a lam viée tuc thi va cac tlep diém 13, 14 dugc tach ra dit khoat. Lo xo dao mach
12 ¢6 dau trén ndi vao tay don 9 bang khép cau, ddu dudi ndi vao mot khe cia tay don dao
mach 13. Tay don ddo mach nho luc kéo cua 10 xo ddo mach nén luén ludén tya vao dau
chuyén dong cua 14 cong tic.

03/2010 Trang 71



Truong TC Nghé Quang Trung Bai giang: Lanh Can Ban

Khi nhiét do ctia moi truong kiém soat tang 1én, ap luc ga tac dong Ién xi phong giam,
dué6i tac dong cua 10 xo 8 va 23 thanh chuyén di Xuéng, xi phong dan ra. Tay don 17
chuyen dong nguogc chiéu kim dong hd, don ganh theo chiéu kim dong hd. Khi don ganh di
dén diém twa thi 10 X0 vi phan hét tac dong dén tay don 17. Khi tryc 16 xo dao mach va truc
tay don dao mach cit nhau thi cac tiép diém 14, 15 cit nhau dit khoat. Lo xo chinh va 10 xo
vi phan c6 écru va vit diéu chinh dé diéu chinh ap suét (nhiét do méi trudng kiém soat).
Nhiét do chi bai kim 106 xo chinh 1a nhiét d6 cit mach dién. Gia sb nhiét do chi boi kim 10
xo vi phan chi nhiét do déng cong tic dién. Lo xo chinh 1am viéc & ché d6 nén, 16 xo vi
phan 1am viéc & ché do kéo.

3.3. Sir dung:

Ba long nhiét dugc dat vao cac vi tri can kiém soat nhiét do, ddi v4i cac kho lanh thong
thuong duoc dat ¢ vi tri du doan ¢6 nhiét dd cao nhat trong phong.
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Bai 10: KET NOI MO HINH HE THONG MAY LANH

Muc tiéu:
Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:

- Trinh bay dugc céc kién thic co ban nhat vé k¥ thuat gia cong dng (str dung cac loai
gas, cac k¥ thuat han....).

- Gia cong dugc duong dng dung trong may lanh va diéu hoa khong khi.

- Két ndi, van hanh duoc hé thdng éng thuong dung trong may lanh va diéu hoa khong
khi:

- Rén luyén y thirc kién tri, can than, ti mi, sang tao, an toan trong qua trinh thyc hanh.

1. So' @ md hinh hé thong may lanh.

1.1. So db
SO PO HE THONG LLANH
Dan ngumng
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Hinh 10.1: So d6 tu lanh dan trai
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Hinh 10.2: So do dién cua mo hinh

2. Ky thuit gia cong dwong ong
% Dung cu

Hinhl0.3: B¢ loe, cdt, niic ong dong.

2.1. Ky thuit cit, uon, loe, niic, han ong dong
4+ Loe 6ng dong
Cit 6ng dong:
+ Quay dao cit 6ng theo chiéu nguoc kim dong ho.
+ Vin tr tr nam vin cua dao cit.

03/2010 Trang 74



Truwong TC Nghé Quang Trun Bai giang: Lanh Can Ban

Hinhl0.4: Cat éng dong

+ Hudng mat cat dng xudng phia dudi. Mai nhin bang dao cit dng hoic bang diia.

+ Lam sach bé mat trong cua 6ng khoi bui ban va mat déng.

+ Long mil ren vao dau dng va dung chiéu trude khi loe dng vi sau khi loe, khong
thé 1ap dugc mil ren vio nira.

- Kep 6ng dong:

+ Kiém tra dau kep dung cu loe 6ng da sach s& chua. Néu chua thi phai lam sach.

+ Kep dau dng dung theo kich thuée cia éng dong.

+ Néu chiéu cao dau 6ng so v61 mdt dung cu loe qua nhd, doan loe sé qua nho,
kha ning ro ri gas 16n. Néu chiéu cao qua 16n, mép ong dé bi rach, nhin va khong vira mii
ren.

Hinhl10.5: Kep ong vao dug cu loe ong.

- Lip nén loe 1én dau 6ng
Non loe phai duoc lap vuong goc hoan toan lén bé mit cat ctia ong va dau mili
loe phai dit giita tim cta dng dong néu khong dau dng loe sé bi 1éch.

-

) Hinh10.6: Ldp nén loe lén ddu ong.
- Loe ong:
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|
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Hinh 10.7: K3 thudt loe 6ng
Vin tay quay cua dung cu loe tir tir @ nén loe chim dan vao dau ng dén khi nao
van chit vira tay thi ding lai. Sau d6 quay nguoc tay quay cho dén khi hét ren dé
thao dung cu loe 6ng ra.
- Kiém tra dau loe:
Bé mit loe phai dong tdm, miéng loe khong bi nut khong c6 go sit.

Hinhl10.8: Ong dong sau khi loe.
4+ Nlcong ‘
Gi6ng loe 6ng nhung dung cac dau nuc thay vi non loe.

Hinh 10.9: Pau nuc

+ Uon ong
Dua ong vao dung cu uon ong, dit can xoay & 180°, ning méc giit ong ra khoi vi tri.
bat ong vao ranh cua banh xe dinh hinh.
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Can xoay

a—

Gude dinh hinh

P ISR

4

Hinh 10.10: Dung cu uon ong dong
- Nang can xoay ra dung vi tri va ding yéu cau, dat dau gudc dinh 1én vi tri udn.

- Tién hanh udn éng theo goc mong mudn.
et ]

= B [

—)

q

"_.

E i

Hinh 10.11: Ky thudt uon éng dong
- Pé thao & ong, X0ay can xoay va can gia ra xa nhau, thao moc gitr dng rdi thao ngra.

#+ Thao tac han o ong dong dung que han vay bac
% Han gio da: gom 2 binh O2va CzHo.

-Binh oxy, day
xanh, ren phai, ap
suét trong binh
khoang 200 at.
-Ap suit ra khoi
mo han khoang
2,5- 3,5 bar

Binh C2H>
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Hinhl0.12: B6 han gié da
Mo thong khoa binh chira oxy va axetylen & 4p suat thich hop.
Thuc hién mdi lira, didu chinh ngon lira han. M¢ thong van axetylen trudc, mdi lia
bang dung cu danh ltra sau d6 md théng van oxy. Chi ¥: diéu chinh luong axetylen va gio

mdi 1an mot it. Ngon lira dat yéu cau phai khong co tiéng on va ngon lira tring khoang 50
mm.

o o SN .::_A;;'igé, o
Hinh 10.13: Dung cu danh lva

Naon Ia bac

Tam ngen

2 Ngon ifa trang
jira trang

Khoang S0

Hinh 10.14: Ngon lira dat yéu cau
a. Thao tac méi han thuén.
- Lam sach 6ng ndi va kiém tra cac chi tiét han. Lau sach ddu m& va dinh ban khoi cac
chi tiét han. Cac chi tiét han khong duoc co ba via va bién dang.
- PBiéu chinh ngon Itra han. Chiéu dai ngon ltra tring khoang 50 mm véi ngon lira bao.
- Nung so bo. Nung xung quanh éng mét cach dong déu. Chi nung phan c6 danh du A
va C, khong nung phan danh dau B. Hudng thiang ngon lira han vao tam dng chinh.

R
o
X
Khe ha
003~013mm
4
28
L Tam|
1 INERY
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‘ Hinh 10.15: Khodng cdch ciia méi han o
- Han: Cam que han dua vao khe han, v&i goc nghiéng khoang 45-50°. Bat dau cho
nong chay que han sau giai doan d6t nong so bo. Cho nong chay cang nhanh cang t6t que

han thanh nuéc chay tham vao khe han. Khoang cach tir dau ngon lira tring dén mép moi
han khoang 2 mm.

Hinh 10.16: Goc nghién ciia que han
- Kiém tra mo6i han. Nudc han chay déu trén mdéi han. Khong ¢6 16 1o hay giot dong kim
loai trén moi han.

b. Thao tic mdi han ngwoc.

Gidng mdi han thuan nhung & thao tac han sau khi nung so bd, cho nudc han chay vao
khe han tirng it mot, tranh nudc han roi ra ngoai.

\ i
1
I &
R |
e :
l \l
== | |\ &
1 K %
003~013mm
R, A s ]
i | J
St 4
~—
3
|
b 8
i Tame Vi i‘.'a
' ratcong nhan han
[N Kh

Hinh 10.17: Ky thudt han nguoc
¢. Thao tac mdi han ngang.
Gidng moi han thuan nhung & thao tac han, cho que han chay tir tir tirng it mot vao khe
ho phia dudi trude, phia trén sau dé nude han chay vao khe nhd lyc thim thau, mao dan.
Nung néng phan trén ctia mdi han méot chut dé nudc han c6 thé chay theo chiéu ngang,
can than tranh roi nuéce han.
Sau khi két thiic han, tién hanh khoa van oxy trudc sau d6 khoa van axetylen.
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3. Kiém tra va chuin bi cac thiét bi ciia mé hinh
May nén, dan ngung, dan lanh, 6ng mao, ampe kém, nguf)n dién...
3.1. Can cap diing tiéu chuén k¥ thuat
V6i mdi mot md hinh tao ra ta déu phai tinh toan trude cac thong sé ki thuat va cong
suét cua thiét bi viéc can cap cac thiét bi sao cho phu hop la rat can thiét
3.2. K§ thuit sir dung ding dung cu tiéu chuin
V&i mdi thiét bi khac biét thi phai sir dung thiét bi tiéu chuan khac nhau
4. Lap dit md hinh
4.1. LAy dau vi tri lip dit cac thiét bi trén mé hinh
May nén, dan nong, dan lanh...
4.2. Lap dat cac thiét bi cia mé hinh
May nén, dan nong, dan lanh...
4.3. Két noi cac thiét bi ciia mé hinh
May nén, dan ndng, dan lanh, éng mao, 6ng dong. ..
5. Thoi sach hé thong
5.1. Thoi sach dwdng cao ap
Khi nép rap hoan thién ta tién hanh thoi sach duong 6ng, sir dung loai may nén khi dé
thoi het ban trong 6ng, véi duong G ong phia cao ap can dua ap Ién cao vira c6 tac dung lam
sach dng dong thoi thir duoc do bén cua dng va thiét bi.
Qua trinh dudi bui tién hanh nhu sau:
— Moé phan raco ndi vé6i phin loc ra
— M6 mit raco cta van day may nén ra sau d6 tién hanh dat chai Nito & d6 va cho khi
Nito vao huong do
DAN NGUNG TU

L L A

T /0

BLOCK PHU (hoat 40ng) p; o0k
Hoic chai nitd
Hinh 10.18: So d6 két noi théi sach dwong cao dp

Ta tién hanh két ndi nhu hinh v&. Sau khi két ndi xong thi mot ngudi dimg & chd phin
loc va dung tay bit chat mat bich lai, con ngudi thir hai m¢ van chai Nito ra. Ngudi mo cd
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khoang 15 gidy thi dong van Nito lai sau d6 lai mé lai khoang 3 dén 4 1an. Con nguoi &
phin loc thi bit chit tay vao mit bich khi nao thiy khi Nito ra voi 4p lyc cao ma tay khong
giit dugc nita thi budng tay ra cho bui bay qua 16i d6, va tiép tuc 1am nhu vay khoang 3 dén
4 1an nira 1a xong.
5.2. Thdi sach dwong ha 4p
Vi phan ha ap ciing vay tao ap sudt 1on trong ng va cac thiét bi dé thir do bén cta éng
co dat hay khong trudce khi thur kin va thu xi.

C
)

=

PHIN CAP
L/

-

BLOCK PHU (hoat d6ng)
Hodc chai nitd

BLOCK

Hinh 10.19: So d6 két néi théi sach dwong ha dp
6. Thir kin h¢ thong ,
6.1. Ket noi mo hinh véi thiét bi thir kin

DAN NGUNG TU

— T

=

BLOCK

BLOCK PHU (hoat 4dng)
Hodc chai nitg
Hinh 10.20: So do két néi thir kin
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6.2. Tién hanh thir kin

Dung may nén hoic nito nén vao trong hé thong mot ap suat khoang 200 PSI,

sau d6 khoa van dong hd cao 4p lai va tic may nén. Panh dau gia tri 4p suat d6 rodi dé
thoi gian khoang 1 — 3 gio néu:

+ Kim ddng hd khong giam thi chimg t6 hé thdng kin, khong xi, ta c6 thé tién

hanh hat chan khéng va nap gas dugc.

+ Neu kim dong hd giam cching to hé thdng bi xi. Trong thoi gian chd xem sy thay d6i
ap suét trén dong ho ta c6 thé dung bot xa phong nhuyen dé thur xi: quét mot 16p mong bot
xa phong 1én cac m01 han trén ong va dé y nhiing chd nao ndi bot bong bong thi chd dé bi
xi, danh ddu va tién hanh han hoic thay éng khac. Néu thir bang bot xa phong ma khong
phat hién duoc chd xi thi ta co thé cit timg thiét bi co 1ap dé thur xi, c6 thé nhing ca thiét bi
vao hd nude nho, théy chd nao ndi bot thi chd dé bi xi.

7. Hut chan khong hé thong
7.1. Két ndi mé hinh v6i bom chan khong va b nap
DAN NGUNG TU DAN BAY HOI

DU o

BLOCK

BLOCK PHU
(HOATBONG )

Hinh 10.21: So d@6 hit chan khéng hé thong
7.2. Hiit chan khong hé thong
- Mic day cuia ddng ho thap ap vao dudng nap gas cua hé thong.
Mo van dong ho thap ap, khoa van dong ho cao ap.
Mic day trung gian ctia ddng hd vao dau hut cua Block phu.
Han kin diu hat con lai caa Block phu.
Cho Block phu hoat dong.
- Khi kim déng hd thap ap chi gia tri — 30mmHg ta khoa van dong ho thap
ap lai.
- Cho Block phu ngimg hoat dong
- Chuyen dau day trung gian ndi vao dau hat cua Block phu sang chai
gas dé chuan bi nap gas.
- Thao tac phai that chinh xac, néu khong thi hé théng s& bi tic Am.
8. Nap gas cho hé thong
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8.1. N6i mé hinh véi xilanh nap ga
DAN NGUNG TU DAN BAY HOI

=1".

BLOCK
(HOATBONG) .
Hinh 10.22: So do nap ga hé thong

8.2.  Tién hanh nap ga cho hé thong
- Mic day trung gian vao chai gas.
MG van chai gas.
- Mo nhe van dong ho cao ap dé dudi giod trong day trung glan
- M¢ van dong hd thap ap cho gas vao trong hé thong & ap suat khoang
60 PSI d¢ thir xi 1an cudi. ( Block chua hoat dong)
- Cho Block cuia hé théng hoat dong va kep dong hd do ampe vao.
- Mo van dong ho thap 4p cho gas vao va diéu chinh lugng gas nap tir
10+20 PSI va khoa van chai gas lai.
- Nhin dong h6 ampe : INap gas = Idinh mtc
- Pau hat may nén d6 nude déu.
- Dan lanh bam tuyét déu.
- Tién hanh chay kiém tra.
- Khi dat dugc nhiing diéu kién trén thi ta bAm han dau nap gas vadon
dep thiét bi.
9. Chay thir, theo ddi cic thong so k§ thuit ciia hé thong
9.1. Péng dién van hanh theo déi cac thong s6 ky thuat
Pong CB mach dién tién hanh van hanh bing tay theo cac budc sau:
B1: Bat aptomat téng cua ta dién dong luc, aptomat ctia tat ca cac thiét bi cua hé théng can
chay
- Nhan nat START cho méy hoat dong
- Quan sat dong dién may nén bang ampe kim xem co nam trong gidi han cho phép
- Sau khi m¢ hoan toan van chan dudng hut, tién hanh quan sat cac thong s6 nhu dong
dién, 4p suét hat, do bam tuyét binh thudng thi tién hanh ghi lai cac thong sé van hanh
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Bai 11: KET NOI MO HINH HE THONG DPIEU HOA KHONG KHI
Muc tiéu:
Sau khi hoc xong bai hoc nay nguoi hoc ¢6 kha nang:

- Trinh bay dugc nhiém vy, vi tri lép dat, ciu tao, nguyén 1y lam viéc cua cac thiét bi
trén mo hinh diéu hoa khong khi mot chiéu va hai chiéu

- Trinh bay duoc nguyén ly, phuong phap két ndi, vin hanh mot mo hinh hé thng dién
- lanh ctia mot diéu hoa khéng khi mot chiéu va hai chiéu;

- Nhén biét dugc cac loai thiét bi, xac dinh dau ra, dau vao cua cac thiét bi, danh gia
duoc tinh trang cta thiét bi, tinh ning k¥ thuat va cach lap dit cac thiét bi c6 trén mo hinh;

- Gia cong duoc duong 6ng, két ndi, van hanh hé thé)ng dién - lanh cia mét md hinh
diéu hoa khong khi don gian nhat dam bao ding k¥ thuat, phuong phép, an toan, danh gia
duoc su lam viéc cua mo hinh.

- Pam béo an toan lao dong, can than, ty mi, to chirc noi lam viéc gon gang, ngin nap,
biét 1am viéc theo nhom.

1. So d6 mo hinh h¢ thong may lanh mét cuc ]
1.1. So do, kich thwéc, cac tiéu chuan ky thuit hé thong PHKK cia mé hinh.

-
Iy

Dan bay hei

LA NEC L W W
e e e
L

I
_,uou

Dan ngung ty

. Binh tich lén quat huong tim
quat léng soc
| |
isail N
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Cam bién nhigt 49 phong )

L]
Khu wige chi thi w3 didu kh:'f?

e s e
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Hinh 11.1 Cdu tao may diéu hoa nhiét do kiéu roi (2 cuc)
May diéu hoa nhiét do 2 cuc lam viéc theo nguyén 1i may lanh nén hoi dan ngung va
dan bay hoi loai khong khi cudng birc, bd phan tiét luu 1a dng mao, may nén kiéu kin, toan
bo duge bd tri gon trong vé nhya hoac kim loai. Méi chét lanh 14 freon R22. Hoi freon R22
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dugc may nén nén tir ap suit thip 1én ap suat cao va ddy vao dan ngung. O dan ngung, hoi
thai nhiét cho nuéc lam mat, ngung tu lai ¢ ap suét cao va nhi¢t d cao. M61 chat lanh long
qua phin loc vao éng mao va khi t&i dan  bay hoi, ap suit giam xudng ap. suat po. O dan bay
hoi méi chat thu nhiét ctia khong khi can 1am lanh dé bay hoi ¢ ap suét thap va nhi¢t do
thip. Sau d6 hoi lai dwoc hut tré lai may nén, khép kin vong tuan hoan. Ap suit ¢ dan bay
hoi khoang tir 5 dén 6at va ap suit ngung khoang 15-17at doc trén ap ké.

Pic tinh k§ thuit ciia may diéu hoa 2 manh ciia hing Trane

Pac tinh Pon vi Model
Coéng suat lanh Btuh 9.000 12.000 18.000 24.000
Luu luong g1 CFM 300 400 600 800
Ma hiéu dan lanh MCW509G MCWS512G MCWS518G MCW 524G
A A A A
M3 hiéu dan nong TTK509M |TTK512M |TTK518M | TTK524M
A A A A
Dién nguodn V/Ph/Hz | 220/1/50 220/1/50 220/1/50 220/1/50
Dong dién
+ Dan lanh A 0.22 0.22 0.27 0.27
+ Dan nong A 4.2 53 Ay 11.6
Dang may nén Roto Roto Roto Roto
Thoi han bao hanh may nén Nam 5 5 5 5
Ro le thot gian tré 3 phut . . . .
Bé diéu khién tir xa khong . o . .
dfi’_v‘ . .
- Ro le thot gian 24 gio . ® > >
- Ché d lam khé . R . R
- Dicu khien toc dd quat 3Técdo+Au [3Técdo+Au [3Tocdo+Au [3Tocdo+Au
- Che d9 quét gi6 to to to 5
- Ché 46 ngu N . . .
L ] L ] L ] 3
Vi tri 1ap dat Tuong Tudng Tuong Tuong
Kich thuée phong lap dat m” 9-15 16-22 24-33 32-44
Théng s6 dan lanh
- Chiéu cao mm 298 298 295 295
- Chiéu réng mm 900 900 1.120 1.120
- Chiéu sau mm 190 190 200.5 200.5
- Khoi lwong kg 8.7 8.7 13 13
Théng s6 dan néng
- Chiéu cao mm 590 590 590 590
- Chiéu rong mm 830 830 830 830
- Chiéu sau mm 330 330 330 330
- Khéi leong kg 36.8 37.5 52 55.5
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1.2. So' d6 hé théng dién ciia mé hinh.
N/,

L

2 RELAY TRUNG GIAN
1 J g THERMOSTAT

SR OVERLOAD

CTQUAT c
[:l pAoaié

QUAT MAY NEN

Hinh 11.2: So d6 mach dién

+ Nguyén ly hoat dong ciia mach

Do tiép diém cua Timer chiu dugc cuong do dong dién nho cho nén ta phai dau ngudn
cho Block thong qua tiép dlem cua Relay trung gian.

Khi cip ngudn cho may, neu vian timer sang vi tri s6 (gio), cudn day Timer va cudn day
ciia Relay trung gian c6 ngudn quat va block s& hoat dong trong thoi gian hen, sau d6 sé
ngung.

Khi cép nguén cho may, néu vin timer sang vi tri ON, cudn day Timer khong c6 dién,
cudn day cua Relay trung gian c¢6 di¢n cho nén may s hoat dong lién tuc.

Néu vin Timer & vi tri OFF thi may s& khong hoat dong.

Néu hoat dong du d6 lanh thi Thermostat ngung block (quat van hoat dong)

2. Kiém tra, chuin bi cac thiét bi ciia mé hinh
May nén, dan ngung, dan lanh, éng mao, nguén dién, ampe kém,...
2.1. Can cap diing tiéu chuin ky thuit.

DAN NGUNG TU DAN BAY HOI

PHIN CAP

BLOCK HOAT PONG
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Hinh 11.3: So dé cdn cdp may lanh
+ Han 6ng s6 2 cta phin loc vao dng nén ctia may nén.
+ Mic ddong ho cao ap vao dng cta phin loc (ong s6 1) va khéa van dong hd
cao ap lai.
+ Han mot ddu cua dng mao vao dng sé 3 cua phin loc. Chil y dau dng mao
con lai dé tu do.
+ Cho may nén hoat dong, néu kim dong hé cao ap chi tir 50 dén 90 PSI 13
du.
+ Kim ddng ho chi ap suit cao hon thi cit bo bot dng mao va nguoc lai.
2.2. K¥ thuit gia cong dwong ong
< Dung cu

Hinhl1.4: B¢ loe, cdt, niic ong dong.

a) Ky thut cit, udn, loe, niic, han 6ng dong
4+ Loe dng dong
Cit 6ng dong:
+ Quay dao cit 6ng theo chiéu nguoc kim dong ho.
+ Vin tr tr nam vin cua dao ct.

Hinhl1.5: Cat éng dong

+ Hudng mit cat ong xudng phia dudi. Mai nhin bang dao cit dng hoic bang diia.
+ Lam sach bé mat trong cua 6ng khoi bui ban va mat déng.
+ Long mil ren vao dau dng va dung chiéu trude khi loe dng vi sau khi loe, khong
thé lap dugc mil ren vao nita.
- Kep 6ng dong:
+ Kiém tra dau kep dung cu loe 6ng da sach sé& chua. Néu chua thi phai lam sach.
+ Kep dau dng dung theo kich thuée cua dng dong.
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+ Néu chiéu cao dau ong so voi mat dung cu loe qua nho, doan loe s€ qua nho

. 2
kha nang ro ri gas 1én. Néu chi€u cao qué 16n, mép ong deé bi rach, nhdn va khong vira mii
ren.

Hinhl1.6: Kep ong vdo dg cu loe ong.

- Lap non loe 1én dau 6ng:

Non loe phai duoc lap vuong goc hoan toan lén bé mit cét cia dng va dau mili
loe phai dat giira tAm cta dng dong néu khong dau dng loe sé& bi 1éch.

Hinhl1.7: Ldp nén loe lén ddu ong.
- Loe ong:

Hinhl1.8: Thao tdc loe éng dong dau éng.
Vin tay quay cua dung cu loe tir tir d€ ndn loe chim dan vao dau 6ng dén khi nao

van chat vura tay thi dimg lai. Sau d6 quay nguoc tay quay cho dén khi hét ren dé
thdo dung cu loe ong ra.

- Kiém tra dau loe:

Bé& mit loe phai dong tdm, miéng loe khong bi nirt khong c6 gor sit.
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Hinhl1.9: Ong dong sau khi loe.
4+ Nacong ‘
Gi0ng loe 6ng nhung dung cac dau nuc thay vi non loe.

Hinh 11.10: Dau nuc

+ UoOn Ong
Dua ong vao dung cu uon ong, dit can xoay & 180°, nAing méc gitt ong ra khoi vi tri.
bit 6ng vao ranh ctia banh xe dinh hinh.

(. i 5\- lo : | =
Um ‘e dinh hmh \
‘-""“M‘E:i‘—‘—z
Maoc gu)’énq i a-b v

\l
e e ————
———————————

Can qa_~

Hinh 11.11: Dung cu uon ong dong
- Nang can xoay ra dang vi tri va ding yéu cau, dit dau gudc dinh 1én vi tri uén.
- Tién hanh udn 6ng theo géc mong mudn.
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Hinh 11.12: Ky thudt uén éng dong
- Pé thao 6 ong, Xoay can xoay va can gia ra xa nhau, thao moc gitr 6ng rdi théo dngra.

#+ Thao tac han o ong dong ding que han vay bac
% Han gio da: gom 2 binh O2va CzHo.

-Binh oxy, day
xanh, ren phai, ap
suét trong binh
khoang 200 at.
-Ap suit ra khoi
mo han khoang
2,5- 3,5 bar

Binh C2H>

Hinhl11.13: Bo han gio da

M¢ thong khoa binh chira oxy va axetylen ¢ ap suét thich hop.

Thuc hién moi lira, diéu chinh ngon lira han. Mo thong van axetylen trudc, moi lira
bang dung cu danh Itra sau d6 mo thong van oxy. Cha ¥: diéu chinh luong axetylen va gid
mdi 1an mot it. Ngon lira dat yéu cau phai khong co tiéng on va ngon lira trang khoang 50
mm.

Hznh ]1 ]4 Dung cu danh lu’a
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Hmh 11. 15 Ngon lira dat yéu cdu
a. Thao tic moi han thuin.
- Lam sach 6ng ndi va kiém tra cac chi tiét han. Lau sach dau m& va dinh ban khoi cac
chi tiét han. Cac chi tiét han khong duogc co ba via va bién dang.
- Piéu chinh ngon ltra han. Chiéu dai ngon ltra tring khoang 50 mm véi ngon lira bao.
- Nung so bd. Nung xung quanh éng mét cach dong déu. Chi nung phan c6 danh dau A
va C, khong nung phan déanh ddu B. Hudng thang ngon lira han vao tim dng chinh.

.d

|
Hinh 11.16: Khodng cdch ciia méi han
- Han: Cam que han dwa vao khe han, voi goc nghiéng khoang 45-50°. Bit déu cho
nong chay que han sau giai doan d6t nong so bo. Cho nong chay cang nhanh Cang t6t que
han thanh nudc chay tham vao khe han. Khoang cach tir dau ngon ltra trang dén mép moi
han khéang 2 mm.
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Hinh 11.17: Goc nghién cia que han

- Kiém tra mdi han. Nudc han chay déu trén méi han. Khong c6 16 ro hay giot dong kim
loai trén moi han.

b. Thao tac moi han ngwoc.

Gidng mdi han thuan nhung & thao tac han sau khi nung so bd, cho nudc han chay vao
khe han tung it mdt, tranh nudc han roi ra ngoai.

i :
| & |

| (11 Vi tef L
t Tam 4 " _“ \

1 racOng nhan han ‘\

[~ vy 47

Hinh 11.18: Ky thudt han nguoc
¢. Thao tac méi han ngang.
Gibéng mbi han thuin nhung & thao tac han, cho que han chay tir tir timg it mot vao khe
h& phia duéi trude, phia trén sau dé nude han chay vao khe nho Iyc tham thau, mao dan.
Nung néng phan trén ctia mdi han mot chut dé nudc han cé thé chay theo chiéu ngang,
cAn than tranh roi nude han.
Sau khi két thac han, tién hanh khoa van oxy trudc sau d6 khoa van axetylen.
3. Lap @it mé hinh
3.1. Lay du vi tri lip dit cac thiét bi trén mé hinh
Trong may diéu hoa khong khi 1 cum déu c6 kich thudc khac nhau nén trude
khi lap dat ta phai biét thong sb sau :
+ Kich thudc block may, dan ngung, dan bay hoi
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+ Kich thuée khung gb
+Kich thudc cua quat ly tdm, quat hudng truc.
+ Kich thudc tuong gia.
Khi biét duoc kich thudc ta tién hanh 1ay ddu bang khoan, duc..
3.2. Lip dit cac thiét bi cia mé hinh.
+Lip quat ly tAm va quat hudng truc vao than may dung dinh dc cb dinh lai( phia
dué6i c6 tim dém cao su)
+Lap block may nén vao dung dinh dc vin lai bang clé .
+ Lap dan bay hoi va dan ngung tu ¢ dinh bang thanh kep va 6c vit.
+ Lép binh tach Iéng.
+ Lap phin loc va cap.
+Dung oc vit lap bang dién diéu khién.
3.3. K&t noi cac thiét bi ciia mé hinh
Dung dng dong va thiét bi loe 6ng hodc han hoi dé két nbi:
+Block nén vai thiét bi ngung ty
+ tir thiét bi ngung tu noi voi phin loc a am
+ tir phin loc am nbi voi cap
+Tir cap ndi véi thiét bi bay hoi
+Nbi thiét bi bay hoi v6i binh tach long
+Noi binh tach 10ng véi may nén
+Két ndi hé théng dién cho mé hinh theo so do.
4. Thoi sach hé thong
4.1. Thoi sach dwdng cao ap.
Qua trinh dudi bui tién hanh nhu sau:
— Mo phén raco néi véi phin loc ra
— M6 mit raco ctia van ddy may nén ra sau d6 tién hanh dit chai Nito & d6 va cho khi
Nito vao huong do
DAN NGUNG TU

L L A

T /0

BLOCK PHU (host 3008) 51 ok
Hoic chai nitd
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Hinh 11.19: So dé két noi théi sach dwong cao dp

Ta tién hanh két ndi nhu hinh v&. Sau khi két ndi xong thi mot ngudi dimg ¢ chd phin
loc va dung tay bit chat mat bich lai, con nguoi thir hai mé van chai Nito ra. Nguoi mé c&
khoang 15 gidy thi déng van Nito lai sau d6 lai mé lai khoang 3 dén 4 1an. Con nguoi ¢
phin loc thi bit chit tay vao mit bich khi nao thiy khi Nito ra voi ap lyc cao ma tay khong
giit dugc nita thi budng tay ra cho bui bay qua 16i d6, va tiép tuc 1am nhu vay khoang 3 dén
4 1an nira 1a xong.

4.2. Thoi sach dwdng ha ap.

Tuong tu nhu thoi dudng cao &p.

T\/

-1

BLOCK PHU (hoat d9ng)
Hodc chai nitd

BLOCK

Hinh 11.20: So d@6 két noi théi sach dwong ha dp

5. Thir kin h¢ thong
5.1. Két néi mé hinh véi thiét bi thir kin
. Sau khi ldp dat song hé thdng dudng bng, sir dung chai nito hodc chai gas R22 dé thir
kin duong ong
Néi dau chung ctia bo nap gas vai véi chai nito va dau day HP voi ctra dich vu trén van
chan duong 16ng, dau day LP véi ctra dich vu trén van chin dudng hoi.
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, Hinh 11.21: Két noi mé hinh véi thiét bi thir Kin
5.2. Tién hanh thir kin.
B1: Khoa toan by van chan LP va HP

B2: M¢& hoan toan van chan trén chai nito
B3: M6 tu tir van chdn HP trén bo van nap luc nay quan sat trén ddng ho cao ap xem

ap sudt co 1én hay khong cho cho t6i khi ap trén dong hd khong ting nita thi khi d6 ni to
long da bay hét vao trong hé thong
B4: Khoa van chan HP trén bd van nap
B5: Pong van chai nito va thdo day ndi chai nito
Tién hanh 13p lai cac bude trén cho t6i khi ap trong hé thong dat 28 bar
B6: Dung bot xa phong dé thir kin cho méi han, mat bich...
6. Hut chian khong h¢ thong
6.1. Két ndi mo hinh vé6i bom chin khong va bd van nap.
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Hinh 11.22: Két n6i mé hinh véi mdy hit chdan khéong
6.2. Hiit chan khong hé thong.
Khi hat chan khong hé théng phai kiém tra trong hé thong di xa hét khi nito chua va thao
tac hut chan khong nhu sau:
B1: Nbi dau chung ctia bd van nap véi may hat chan khong, ndi dau day HP véi van nap
duong long.
B2: khoa van chan dudng 1éng, mé van ha ap trén bd nap gas va van 3 nga.
B3: Bbong mach cho bom chan khong chay
B4: kiém tra ap suit chan khong .Néu dat t6i -760 mm Hg thi c¢6 thé dung hut.
B5: Dong cac van nap trén bd nap gas (HPva LP)
B6: Nbi 10ng day ndi v6i bom chan khong, dé can bang ap suat bom chan khong.
B7: Ngung bom chan khong
B8: Khoa céc van chan nap duong léng va van chan nap duong hoi
7. Nap ga cho hé thong
7.1. Két néi mé hinh véi chai nap ga.
% M5 hinh hé thdng lanh s& duoc két ndi voi xilanh nap gas
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Hinh 11.23: Nap gas cho hé thong
7.2.  Tién hanh nap ga cho hé thong.
B:1 Néi 6ng vao binh nap ga.
— Sau khi hut chan khéng, thao dng hat ra khoi may hut chan khong va nbi vao binh nap
ga.
B:2 Pudi khi ra khoi dng nap ga.
— Mo van cua binh chira ga. (Cac van cua ddng ho ap suit van khod) sau d6 mo 1ong
ong tai chan giita ciia d6ng ho ap suat dé ga tur binh chira day khéng khi ra ngoai.
B:3 M& van mau xanh ciia dong ho ap suét ga dé nap ga tir binh chira vao trong may.
— Néu nap mot 1an khong dugc, chung ta phai nap nhiéu lan va khoang cach giira cac
lan nap 1a 1 phat.
< NHUNG DAU HIEU NHAN BIET LUONG GAS NAP bU
- INap gas = Idinh muc .
Ap suit nap gas tir : 50 = 70 PSI.
Dan lanh dd nuéc déu.
Puong hiit d6 nudc.
Nhiét 6 hong gi6 thdi ra < + 20 °C.
8. Chay thi, theo dbi, cin chinh cic thong s6 ky thuit ciia hé thong
8.1. Péng dién, van hanh, theo déi cac thong sé k¥ thuit ciia mé hinh
- Trudc khi dong dién van hanh may nén kiém tra tinh trang hoat dong cua quat, cac
cong tac trén bang di¢n, ché d6 hoat doéng cua may nén.
- Khi kiém tra xong cho van hanh va theo ddéi céc thong s6 nhiét do ap suét da cai dat.
8.2. Ghi chép, cin chinh, sir Iy cic thong so k§ thuat
% M0t s6 truc trdc va khdc phuc
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1. May dicu hoa va quat khong chay sau khi dé bam nit 1am viée

- Kiém tra xem cau chi c6 bj dut hay khong, ngudn dién co vao duge dén hay khdng.

- Vin num thermostat dén vi tri lanh nhat.

- Néu vin nim quat “FAN” hodc “CIR” ma thiy quat quay, quay tiép nim sang phia
LOWCOOL hoic HICOOL ma may nén van khong chay, phai do thur dién thé ngudn xem
c6 dam bao khong. Binh thudng dién thé ngudn khong duge vuot qua 0 10% dién ap dinh
muc. Vi dy, may diéu hoa Nhat, Mi c¢6 nhiéu loai dung dién 4p dinh muc 230V, nhu vay
dién ap xudng dudi 200V dong co may nén khong khoi dong duoc.Khi dién ap qua cao
250V cac cudn lam viée va khoi dong tir bi qua tai va role tac dong lién tuc, may chay roi
lai dirng nhiéu lan. Lam viéc trong cac tinh trang nay dong co dé bi chay.

Khi thay dién thé phu hop thi cdc nguyén nhan khéc c6 thé 1a:

- Tu dién bi hong;

- Role dién thé bj hong;

- Cac cudn day da bi dirt hoac dong co da bi chay.

Khi d6 phai tién hanh kiém tra timg phan thir tw. Néu thiy tt ca déu binh thudng, tu van
t6t, role dién ap tot, cac cudn ddy van thong, dién trd cac cudn day van ding nhu da cho, do
cach dién giita vo va cic cudn day van dat > 5MQ, nhung mday nén van khong chay thi co
thé may nén bi ket co.

Hién tuong bi ket co 1a khi cdp dién, may nén kéu U U hoi rung tay néu so vao may va
sau mot vai gidy role bao vé ngat. Khi d6 co6 thé dung bién phap khic phuc dong co may
nén bi ket ciing (chuong 2) dé khir.

Néu khong dugc phai b6 16¢ méi xac dinh va khic phuc duoc.

2. May diéu hoa va quat déu chay nhung khong lanh hoiic kém lanh

- Dan néng bi bam bui qua nhiéu;

- Khong khi 1am mat dan néng bi thiéu;

- Tam loc khong khi phia trong nha bi bit kin.

N6i chung, cic dan bi ban, khong khi luu thong, qua dan khong tot déu gay nén hién
tuong kém lanh.

- Kém lanh va mat lanh hoan toan ciing c6 thé do thiéu gas (méi chat lanh R22) hoic
mat gas hoan toan. Khi d6 ta phai tim chd 10 ri (theo vét dau, dung bot xa phong, dén
hal6gen, may do gas dién tur) dé khac phuc va nap gas lai;

- Gy b6ng day phia trong may nén, hong clapé hut, day, khi d6 dan nong khong nong,
dan lanh khong lanh, tuy hé thong bi mat gas, vi bi 1ong hoi ngay trong may nén;

- Bdi véi cac hé théng lanh da sur dung hoac da stra chira rat dé bj tic phi loc, tac 6ng
mao Vi ban.

Quan sat 6ng mao va phin loc, néu thidy dé6 mod héi thi chic chin phin loc va éng mao
da bi tic, chd tic nim & ngay chd bit dau d6 md hoi. Tam loc c6 nhiét do cao hon khong
khi bén ngoai 3-4°C. Co thé so tay thay mat (tuy chua d6 md hoi) ciing ¢ thé phin da bi tic
mot phan.

C6 thé dung dén kho hoi nong chd bi tic sau d6 1ay tudc-no-vit gd nhe, vai 1an c6 thé
hét. Néu khong dugc phai cat phin ra thay méi roi nap gas lai.

- Cac may diéu hoa cil, c6 thoi gian st dung nhiéu c6 thé do may nen bi “dao”, pitténg,
xecming bi mon, chdt tay bién, tay bién , truc khuyu bi mon nén ning suit hut giam va qua
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d6 niang suat lanh giam. Tét nhat phai thay 16c méi phu hop, vi khac phuc lai twong ddi
khoé, van hanh khéng dam bao.
3. Dan bay hoi c6 tuyét bam

Binh thuong, moi chét so6i ¢ nhiét do 5 dén 10°C nén dan bay hoi c6 tuyét bam 13 dau
hiéu may lam viéc khong binh thuong. Nhi€t do dan bay hoi cang thap, do am bi tach ra
cang nhiéu nhung ning suit 1am lanh giam, vi vy nhiét d6 dan bay hoi t6t nhat nim trong
khoang 10 — 12°C, ¢ diéu kién mua hé Viéc Nam, nhiét do trong phong 28°C thi nhiét do
bay hoi nén duy tri tir 15 dén 16°C 1a thich hop nhat va ning suat lanh dat ciing cao nhat.

Dan bay hoi bam tuyét c6 thé do nhiéu nguyén nhan (nhiéu khi két hop véi nhau) giy ra
nhu:

- Nhiét do khong khi bén ngoai qua lanh;

- Nhiét do khong khi trong phong qué lanh;

- Diéu chinh thermostat dén vi tri qua lanh;

- Tam loc khong khi bi ban, bi, tuan hoan gi6 qua dan bay hoi bi ngig tré;
- Quat dan bay hoi qua yéu;

- Hé thdng thiéu mai chat;

- Néu la may stra lai c¢6 thé do can cap sai, cap (6ng mao) qué dai.

Can kiém tra va diéu chinh lai cac ché do van hanh trén vi du, kiém tra quat, tim loc
khong khi, v¢ sinh tam loc, diéu chinh lai thermostat 1én nic cao hon v.v..

4. May lam viéc binh thuwong nhung qua on

- Can bang dong cua quat khong t6t, dong co quat c6 truc tric, kho dau mé, 1éch truc,
canh quat co thé quét vao hop gio. Can kiém tra quat trudc tién vi quat 1a bd phan dé gay ra
tién 6n nhat.

- Khi hoat dong may bi rung do quat va may nén rung. Cac 0 6ng nbi hodc dng dan co
thé cham vao vo. C6 thé udn doan 6ng d6 dich ra hodc dung xdp, cao su ép chit vao vo
hodc thanh may.

- Tiéng 6n ciing c6 thé do mot vai tAm &p bi 16ng vit, thao vo ra cho chay dung tay gitr
ting chi tiét dé phat hién va khic phuc chd gay 6n.

- Dong co quat bi mon bac phai thay bac mad1 hodc dong co méi.

- Bbong co may nén va may nén bi “dao” hodc truc trac cling gay ra tiéng on. Truong
hop nay phai thay may nén méi hodc bo 16c tim nguyén nhan khic phuc.
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