Truong TCN KTCN Hung Vuong Khoa ky thudt lanh

CHUONG 1
MAY NEN LANH

1.1. PHAN LOAI MAY NEN LANH
1.1.1. Pinh nghia va nhiém vu:
Mady nén lanh dung trong k§ thuit lanh 12 loai mdy nén hit hoi & dp sudt thap,
nhiét do thap, sau d6 nén hdi moi chat 1én 4p suit cao va nhiét do cao
1.1.2.1. THEO NANG SUAT LANH:
Loainhd: Qo <3,5 KW.
Loainhd vira: Qo < 3,5 + 23 KW.
Loai trung: Qo =23 + 105 KW.
Loailén: Qo > 105 KW.
1.1.2.2. THEO SO CAP NEN:
Mady nén 1 cap.
Mady nén 2 cap.
Miy nén 3 cAp.
1.1.2.3. THEO SO TAC DUNG CUA PISTON:
Piston 1 tac dung.
Piston 2 tac dung.
1.1.2.4. THEO HUGNG CHUYEN PONG CUA MOI CHAT TRONG XYLANH:
M4y nén dong thing: Mdy nén dong thing mdi chit dudc nap vao xy lanh qua
dia van hit trén dinh piston.(moi chat vao va ra khdi xylanh theo ciing mot huéng)
M4y nén dong khong thing: My nén dong khong thing c6 van hiit va diy déu &
trén nip cla xylanh. (moi chat vio va ra khdi xylanh theo 2 hudng ngugc nhau)
1.1.2.5. THEO SO XYLANH CO TRONG MAY NEN:
Mady nén 1 xylanh (td lanh gia dinh)
Mdy nén 2 xylanh.
Mdy nén 4, 8, 12, 16 xylanh.

S6 xylanh cé trong mot may nén nhiéu nhi't 12 16 do Nhat Bin ché tao.
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1.1.2.6. THEO SU BO TRi TRONG XYLANH VG1 TRUC CO:

Midy nén nim ngang.

M4y nén thing ding.

Mdy nén chir V.

Mdy nén chir W.
1.1.2.7. THEO CAU TRUC CUA PHAN GAN XYLANH VA PHAN CACTE:

Pic rdi: Cong suat vira va 16n.

Lién khoi: Cong suat nhd.
1.1.2.8. THEO CAU TRUC THANH TRUYEN:

Loai c6 con chay: dung cho piston 2 tic dung.

Loai khong c6 con chay:thong dung nhAt.
1.1.2.9. THEO DANG CHUYEN PONG:

Noi cac ding.

Dung puly va day curoa.
1.1.2.10. THEO PO KIN CUA MAY NEN VA MOTG :

Loai kin: Mdy nén va motd dién dudgc cho vao 1 hdp thép han kin hoan
toan.Vi du céc 16c mdy lanh loai nhd va vira nhd trong ti lanh gia dinh, cdc mdy
di€u hoa khdng khi.

Loai mta hé: Mdy nén va moto cho vao 1 hdp thép, hop thép nay gdm 2 nita
rdi ghép vao nhau bing bulong ¢ gioing dém kin.

Loai hg: M6t6 va may nén riéng ré&, truc mdy nén dua xa khédi cdcte mdy nén
dé ndi vio motd.
1.1.2.11. THEO VAN TOC CHUYEN PONG TRUNG BINH CUA PISTON:

Cham tdc: v < 1,5 m/s.

Trung binh: v = 1.5+2,5 m/s.

Cao toc: v>2,5 m/s

Theo nguyén 1y thé tich: qua trinh nén thuc hién nhd sy thay ddi thé tich gidi

han bdi xylanh va piston khi piston chuyén dong 1én.
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Theo nguyén Iy mdy nén dong hoc: dp suit ting Ién 12 do dong ning clia

dong hoi bi€n thanh thé ning.
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PHAN LOAI MAY NEN LANH
) ) o MAY NEN bONG
MAY NEN THE TiCH
HOC
MAY NEN PISTON|MAY NEN PISTON| )
A MAY NEN TURBINE
DAO PONG QUAY
MAY NEN: MAY NEN: MAY NEN:
Piston trugt Truc vit Turbine
Con ldc RO to lin Ly tAim
Ki€u mang RO to tAm trugt
RO to xodn 6c¢

1.1.3. BANG SO SANH CAC TiNH CHAT CUA MAY NEN PISTON, TRUC
VIT, TURBINE:

LOAIMAY
NEN PISTON )
o TRUC VIT TURBINE
PAC TIN TRUGT
KY THUAT
0,00015 _ 1,5

’ | 0,055 _3m’s | T&ithi€u0,3 m/s
Ning sudt luu lugng | m?/s trang thdi

trang thai hut. trang thdi nén.
hut.
Phu thudc vao moi
Ty s6 nén t6i da =8...12 =20; p=2MPa | chitva kétcau
MN.
Dang nén Xung dong |Tuong d6i 6n dinh On dinh
Luu lugng thé tich khi| HAu nhu giit ’

N . It phu thudc. Rat it phu thudc.

thay doi ap suat nguyén
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Khoa ky thudt lanh

Diéu chinh ning suat

khi gilt nguyén tdc¢ do

Han ché theo

tirng nic

Dicu chinh vo cap

khong han ch€

Dbi€u chinh vo cip

c6 gidi han do thi€t

dat.

vong quay. xudng d€n 10% | bi diéu chinh.
DPoi véi hién twgng | Va dap thuy
, | Khong gay trd . , _
long vao dudng hut [luc. Pay 1a van . It gay trd ngai
\ . ngai gi
(va dap thuy luc). d€ nan giai
SO chi ti€t bi mai R )
Nhicu it Rat it
mon.
Yéu ciu dién tich 1ip n ’ .
Nhi€u nhat Trung binh It nhat

M A? pd
Ki€éu may.

HG3, nira kin, kin

HG, ntra kin

HG, ntra kin

Yéu cau bdo dudng.

it, don gian

Nho

Phai ¢6 kién thic

va sy than trong

Von dau tu

Thuan 1gi cho
ning suat dugi

IMW

Thuan 1gi hon cho
ning suit trén

1,5MW

Nhé nhat cho ning
suat trén 2MW

1.1.4. LY THUYET CHUNG VE MAY NEN LANH
1.1.4.1. QUA TRINH LAM VIEC CUA MAY NEN:

M4y nén piston c6 cdc bd phan chinh: xylanh, 14 van hit va ddy, piston

chuyén dong trong xy lanh (piston chuyén ddng tinh ti€n dugc trong xy lanh 13 nhd

co cAu tay quay thanh truyén hoic truc khuyu tay bién)

Truc khuyu quay nhd truyén dong tir dong co qua khép ndi hoic banh dai, hé thong

tay bién, bién chuyén dong quay cda truc khuyu thanh chuyén dong tinh ti€n 1én

xudng clia piston.

1.1.4.2. THE TICH HOT LY THUYET:

DPinh nghia: La ning sudt hiit cia mdy nén hay thé tich quét ly thuy&t ciia cic

piston trong 1 don vi thdi gian.

Cong thuc:

V, :s.z.n.n.d—
4

2
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1.1.4.3. THE TiCH HOT THUC TK:

DPinh nghia: La thé tich thuc t&€ ciia hdi moi chat lanh & trang thdi hit ma may
nén hit va nén 1én 4p sudt cao, diy vao dan ngung tu theo dié¢u kién lam viéc cda
hé thong lanh.

Vit =L VIt
Trong d6: Vtt (m3/s) L: Hé s0 cap.
1.1.4.4. HE SO CAP i:
Pinh nghia: Hé s6 cap 1a ty s giita thé tich hit thyc t€ va thé tich hit 1y
thuy€t clia mdy nén.
Hé s6 cAp A phu thudc vao nhiéu yé&u to
Ly thuy&t A dugc x4c dinh:
A=Ac.Atl. AW.Ar. Ak
Trong dé:
Ac: Hé sd tinh dén ton that do thé tich chét gdy ra (Chi€m 3-5% thé tich quét
piston).
AMl: Hé s6 tinh d&€n tdn tha't do moi chat bi tiét Ivu & 14 van hit va diy
Aw: Hé s6 tinh d&€n hoi moi chi't bi néng do ti€p xidc véi bé mit xy lanh.
Ar: Hé s0 tinh hoi mdi chat ro ri qua xecming quay trd lai khoang hiit.

Ak: hé s0 tinh d€n cdc ton tha't khic.
Wt

Cde tén thdt do

The tich chet
Tigt li £ 1l
Mung néng 4w

RBad Ar
Tdn thitkhde 4k

=

WVi= VIt

\

Nhdn xét chung: hé s6 cAp cang gidm khi ty sd 4p sudt cang ting.
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1.1.4.5. NANG SUAT KHOI LUGNG CUA MAY NEN:
Dinh nghia: La khoi lugng moi chi't lanh ma may nén thuc hién dugc trong 1

don vi thdi gian.

m = Vit/v = p. Vit
Trong d6:  v-thé tich riéng clia hdi hit vé may nén, m3/kg.

p-khoi lugng riéng cliia hoi hiit vé may nén kg/m3.
1.1.4.6. HIEU SUAT NEN VA CONG SUAT PONG CG YEU CAU:

DPinh nghia: LA ty s0 giita cong sudt nén Iy thuyé&t va cong suat nén thuc t€

cAp cho may nén.

Céng nén 1y thuyét N

Céng nén thuc t& N

=l

Coéng nén doan nhiét Ns: 12 cong nén ly thuyé&t d€ nén hoi moi chat lanh tir
4p suat Po 1én 4p sudt Pk theo qué trinh doan nhiét
Tinh Ns theo bi€u thic sau:

Ns=m.l=m.(h2 - hl) (%)
Trong dé: 1 1a cOng nén ri€ng, kJ/kg.
h1 va h2 la entanpi hoi vao va ra khdi mdy nén

Céng sudt chi thi Ni: La cong nén thyc khi k€ d&n cdc tdn that trong qud

trinh nén 1&€ch khoi qua trinh nén doan nhiét.

Cong sudt hitu ich (Ne): Ne = Ns/ne
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La c6ng nén do trén truc khuyu cé tinh
thém dén tdn thdt ma st & 6 d5, bé mit ma sit & tay bién, chdt piston, xy lanh,
piston,...
Cong sudt dién tiéu thu Nel :
LA cong sudt do trén bang dau dién dong co, bao gom tdn tha't truyén dong va tdn
that & chinh dong cd dién (cong nén thuc t€)
Céng sudt dong co ldp ddt Ndc:
Bing cong suat dién tiéu thu cong véi cong suit dién dy tr.
Cong suat hitu ich Ne dudc cho trong Catalog
Nel va Ndc c6 thé tinh gan ding nhu sau: Nel = (1,10 - 1,15).Ne
Ndc = (1,10 - 1,50).Ne
Khi dién ludi chap chdn hay sut 4p 14y:

Ndc = 2.Nel
Ta c6 thé tinh Ns theo bi€u thitc (*) va tinh Ne nhu sau:
Ne = Ns/ne
ne: hiéu suat hitu ich ta tra theo dd thi kinh nghiém sau:
0,8 _
ne P e, S
0,7 RN
PEE—— N : R2?
06 R [3da-R 12 ~ T3 ¢ ¥n
B - |NH3 cdf nung
2 3 4 5 0 17 12

Su phu thude ctia ne vao ¥ s6 Pk/Po

1.1.4.7. HE SO LANH CUA CHU TRINH:
DPinh nghia: Hé s6 lanh clia chu trinh 13 ty s giffa ning suit lanh dat dugc va
cong tiéu ton cho chu trinh.
Hé 56 lanh Iy thuyét: 1a ty sd gilta ning suit lanh riéng va cong nén nhiét
riéng:
€ = qo/l hodc € = m.qo/m.1

Trén thuc t&€ ta tinh thém 2 loai hé sd lanh khac:
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Hé s6 lanh hitu ich: ee = Qo/Ns

Hé s6 lanh thuc té" stt = Qo/Nel
1.1.4.8. NANG SUAT LANH CUA MAY NEN:

Dinh nghia: La tich cia ning sudt lanh riéng va ning sudt khdi lugng ma may
nén thuc hi€n dugc trong 1 don vi thdi gian.

Qo =m.qo
Qo-ning sudt lanh cia mdy nén, kW, kcal/h
m-ning sudt khdi lugng, kg/s
g-ndng sult lanh riéng khdi lugng, kl/kg.
go-La niing sult lanh ctia 1 kg moi chat lanh sau khi qua ti€t lvu, bing hiéu entanpy
vao va ra khéi dan bay hai
go =hl — h4 kJ/kg

hl-entanpy ctia hdi r6i dan bay hai, kl/kg.
h4-entanpy cta 16ng sau khi tiét luvu
Goi v1 1a thé tich riéng clia hoi hit vé may nén, ta c6:

m=Vtt/vI=A.Vit/vl=A.n.d2.s.z.n/4.vl
GHI NHO:

Qo thay d6i tuy theo ché€ do 1am viéc. Nhiét dd bay hoi va ngung tu cang gan
nhau, niing suit lanh cang ting, cang xa nhau niing suit lanh cang gidm.
Khi Tk = const, To giam 10C, Qo gidm 4%
Khi To= const, Tk ting 10C, Qo giam 1,5%.
1.1.4.9. BA CHE PO LANH TIEU CHUAN:

Do Qo ctia mdt may nén khong cd dinh ma thay ddi theo ch& do lam viéc
nén mot s6 nudc di qui dinh ch€ @6 lanh tiéu chuin d€ c6 cin ci uSc dodn ning
sudt lanh trong diéu kién van hanh thyc. Cdc mdy nén thudng c6 ghi ning suit lanh

A /<)
ti€u chuan
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Khoa ky thudt lanh

BANG GIOI THIEU 3 CHE PO LANH TIEU CHUAN

nén)

3 ché& do Moi Nhiét dd To, Tqn, Tk, Tql, (oC)
lanh tiéu ha
chat
chuan To Tan Tk T
Ch€ do lanh
NH3 -15 -10 +30 +25
thuong (1
] Fredn -15 +15 +30 +25
cap nén)
Ché& dd
Fréon +5 +5 +35 +30
PHKK
Ché& do lanh
C | NH3 | -40 -30 +35 +30
dong (2 cap
Fréon -35 -20 +30 +25

1.2. MAY NEN PISTON (reciprocating compressor)
1.2.1. PHAN LOAI MAY NEN PISTON TRU(QT:

Mot 56 cdin cit phén loai mdy nén:

Moi chat lanh: may nén NH3, F, mdy nén dung cho F 1an NH3.

Céch bd tri xy lanh: thing hang, nim ngang, W, V...

So xy lanh ctia may nén:1,2,3,4,6,8,12,...

CaAp nén: mdy nén 1 cap, 2 cip....

Huéng chuyén dong méi cha't: thuan dong va nguge dong.
Phuong phap giit kin khoang méi chat:

Mdy nén hd: dong cd nim ngoai truyén dong qua dai hoic khép ndi.

Miy nén ntta kin: dong co nim trong vé mdy nén, bich bit bulong.
Mady nén kin: ddng co nim trong vé mdy nén han kin.

1.2.2. CAC DANG CAU TAO CUA MAY NEN PISTON TRUQT
1.2.2.1. MAY NEN THUAN DONG VA NGUGC DONG:
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Hinh 1.1. Hinh dang mdy nén piston truot
Dinh nghia: Mdy nén thuan dong va ngudc dong la loai mdy nén ma dong
mdi chat khong d6i huéng hoic doi huéng khi di qua xy lanh.
MAY NEN THUAN DONG:
Miy nén thuin dong thudng c6é cOng suit c¢d trung vacd 16n.
Uu Diém Chinh La:
Khong c6 ton thit thé tich do trao ddi nhiét giita khoang hit va khoang diy.

Tang ti€t dién 14 van hit va ddy do dién tich b tri 14 van rong, gidm dudc ton thit

ap sudt TwBHE 073 TeiBN
Gidm dugc ton that ti€t luu dudng hit ) el "';
Nhuge diém chinh la: ] =m
Kh6i lugng piston 16n, luc quan tinh 16n, Iyc

ma sat 16n, khé ting toc do vong quay truc

khuyu.

1. Truc khuyu 2. Thanh truyén  3.Piston

4. Xylanh 5. Cdcte 6. Dia van hut (ld van)

7. Pia van ddy (ld van) 8. Ndp xylanh

9. Lo xo thiiy kich 10. Van ddy 11. Van hiit

12. Van gidm tdi 13. Van bdo vé cao dp 14. Bdnh da

Hinh 1.2. Céu tao mdy nén thudn dong
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Do t&c dd bi han ché nén mdy nén loai nay rat cong kénh, xy lanh cao hon hin
cic loai may ngugc dong nén chi cé loai xy lanh ding, tiéu tdn vat liéu ché tao
mdy cao hon.

MAY NEN NGU(QC DONG
Maiy nén ngudc dong st dung moi chat F k€t cAu gon nhe, td¢ dd cao...

Khéc bi€t v6i may nén thuin
dong la: L4 van hit bo tri trén ndp

xy lanh, ndp xy lanh ¢6 vidch ngin

chia thanh 2 ngin hit va ddy riéng

biét. Piston don gian, gon nhe, luc

quén tinh nhd, n = 3000vg/p, f = 50
Hz va n=3600vg/p, f = 60 Hz. Xy

lanh chiéu cao thdp bd tri gon trong

thAn mady nén, xy lanh bo tri hinh chit

V, W, hodc VV tiéu tdn vat liéu gidm
thAp nhat.

1.truc khuyu 2.thanh truyén 3.piston 4.xylanh Hinh 1.3. Cdu tao mdy nén
ngugc dong S.cdcte  6.ld van hiit  7.ld van ddy 8.ndp xylanh 9.khoang
hiit  10.v6 mdy
Nhugc diém mdy nén ngugc dong la:

Dién tich bg tri van hit va ddy nhd, tdn that ti€t luu 16n. B& tri 14 van hit ki€u
hinh vanh khin & phia duSi nip chung quanh diu xy lanh, dé toan bo dién tich nip
xy lanh bé tri 14 van ddy, § loai may nén nay dudng hiit bo tri phia trong thin mdy
nén nhung khong thong vdi carte.

Do khoang hiit va khoang d4y lién nhau din d€n tdn that thé tich.
1.2.2.2. MAY NEN HO:

Dinh nghia: Li loai mdy nén c6 diu truc khuyu nho ra ngoai thin mdy nén
d€ nhan truyén dong tir ddng co, c6 cum bit kin ¢d truc. Nhiém vu bit kin khoang

moi chat (carte) trén chi ti€t chuyén dong quay (c6 truc khuyu).
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Ludng mdi chat thi't thodt qua cum bit kin ¢6 truc d6i véi cdc may 16n tir 10 -
15gam/ngay. Cong suit trung binh va 16n dudc b tri thém van an toan va van gidm

tai.

Hinh 1.4. Mdy nén hd

Uu diém:
Piéu chinh v6 cip ning suat lanh nhd di€u chinh vo cip ty s6 dai truyén.

B4o dudng, stta chita dé dang, tudi tho cao.



Dé gia cong céc chi ti€t thay th€ hoidc ché tao toan bo vi cong nghé ché tao don
gian.
St dung dong co dién, xing, Diesel d€ truyén dong cho mdy nén.
Nhuoc diém:
T&c do thap, vong quay nhd nén may nén rat cong kénh, chi phi vat liéu cho
1 don vi lanh cao. D& ro ri mdi chit lanh qua cum bit kin ¢d truc.
1.2.2.3. MAY NEN NUA KiN:
Dinh nghia: Mdy nén nta kin 1a loai may nén c¢6 dong cd lip chung trong vo
mdy nén. P&m kin khoang moi chat 12 dém tinh dién dit trén bich sau nip dong co,

si€t chit bing bulong.

Hinh 1.5. Mdy nén nita kin
Uu diém:

Loai trir dugc nguy cd hdng héc va sy o ri cia cum bit kin ¢6 truc & may nén hd.
M4y nén gan nhu kin mdi chit lanh.

Gon nhe hon, dién tich 1ip dit nhd hon.

Khong c6 ton thit truyén dong do truc khuyd mdy nén gin tryc ti€p lén truc
dong cd, toc dd vong quay cé thé dat 3600ve/p nén ning suit lanh I16n ma may nén
van gon nhe.

Nhuoc diém:

Chi st dung cho cdc moi chat lanh khong din dién nhu Freon.
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Khoéng st dung dudgc cho NH3

Khé diéu chinh dudc ning sudt lanh vi khong cé puli diéu chinh vo cip, cé thé

diéu chinh tdc @6 dong co thay d6i qua s6 cip cuc rat han ché, khé thuc hién.

Kho sira chita bdo dudng dong cd do dong cd nim trong vong tuan hoan moi chat

lanh.

P06 qua nhiét hai hiit cao vi st dung hoi hiit lam mat dong co va may nén.

Pong co chdy toan bd hé thdng bi nhiém bin ning né, phai tdy ria cAn than.

P6i v6i mdy nén hd chi can thay th€ dong co ciing loai tiéu chuin dé dang.

DPé€ khic phuc nhuge di€m trén, ngudi ta bd tri vach ngin kin giita dong cd va
may nén va khong dung hoi hat lam méat nhung nhu vay kho lam mat dong co hon.
1.2.2.4. MAY NEN KIN:

Dinh nghia: May nén kin gdm chi ti€t mdy va dong co dién dudc bd tri trong 1 vo
bing thép han kin.

Toan bd mdy nén, ddng co dit trén 3 10 so gidm rung trong vO mdy, vO may
dudce han kin hau nhu khdng on.

Truc dong cd va mdy nén ldp lién nhau nén c6 thé dat tdi da 3600vg/p (60Hz),
gon nhe, it ton dién tich 1ip dit.

Lam mdt mdy nén: bing hoi moi chit lanh dudc hit tir dan bay hdi vé.

Dau bdi tron sau khi boi tron cdc chi tiét néng 1én ving ra v3, dau truyén nhiét
cho v4 dé thai truc ti€p cho khong khi d&i luu ty nhién bén ngoai. Son vé mau den
dé vé bitc xa nhiét ra moi trudng bén ngoai. Hodc bd tri 1 vai vong dng xodn lam
mait mdy nén gidn ti€p qua lAm mat dau. Hoi néng lam mat & dan ngung tu dudc
dua qua vong 6ng xodn 1am mat dau sau d6 trd lai dan ngung tu

Ti lanh gia dinh, thuong nghiép, mdy di€u hoa nhiét 6 phong ning suit lanh
rat nhd khodng 100W. Lugng gas nap rit nhd, chi cin ro ri mudi gam mdy di lam
viéc kém hiéu qua. Viéc dit mdy nén va ddng co vao trong 1 vé han kin ddm bao

do kin tuyét ddi, gon nhe, dé 1ip dit b tri.
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Hinh 1.6. Mdy nén kin
Uu diém:
Hoan toan kin moi chit lanh do vé dugc han kin.
Khong c6 ton that truyén dong do truc dong co lién vdi truc mdy nén.
C6 thé dat toc d6 cao nhat 3600vg/p (60 Hz).
Gon nhe, hiéu suit cao, dé 1ip dit.
Nhuoc diém:
St dung dugc cho F
Thay d6i ning suat lanh qua thay d6i sd cip cuc khé khin. Ning suat lanh va
cong suit dong cd nhd nén cé thé 4p dung phuong phap ngit may don gian.
Ning suit lanh nhd, rit nhd, it may nén ki€u trung ché tao theo ki€u kin.
D06 qua nhiét hoi hat cao

Hé thong bi nhiém ban néu chdy dong co.

BANG CAC PAC PIEM CO BAN CUA MAY NEN HG, KiN, NUA KIiN.

5 P .| MAYNENNUA o
PAC PIEM MAY NEN HG KiN MAY NEN KiN

Truc co tho ra khéi )
bPong cd lap chung

) than may,c6 dém Pong co va may
Cau tao va kha , trong vd may nén,
kin co truc, dém kin nén dit trong vo
ndng gilr kin o ~ dém kin trén mat ..
| &chitiétchuyén ~|hankin, tuyét doi
khoang moi chat _ bich tinh nén vi€c git¥
dong quay , dé ro ri kin

o kin dé dang hon.
moi chat.

) Trung binh, 16n va | Nhd, trung binh va Nhd, rat
Nang suat lanh ) )
rat 16n. 16n.cong suat dong | nho(trung binh).
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co <= 30kW.

Khé ndng bao )
Khé. Rat kho.

N

D

duGng, stra chira.

St dung dudc cho | Chi st dung cho moi chdt F, khong sit

Moi chat. tdt ca cdc loai moi | dung cho NH3, hon nita NH3 dn mon
chat. diy dong.
Téc do. Cham. C6 thé dat n max 3600vg/p.

Ton that truyén | C6 tdn thit qua dai . \
Khong c6 ton that truyén dong.
dong. hodc khdp.

Kha ning di€u | Vo cidp qua bdnh ) .
) ' Han ché qua thay doi so cédp cuc.
chinh to¢ do. dai.

Yéu cau d6 bén chi
ti€t va cong nghé Vira phdi Cao

gia cong.

1.2.3. CAU TAO MAY NEN PISTON TRUQT

Pay 1a loai m4y nén c6 nhiéu chi ti€t nhat, s& lugng cdc chi tiét mai mon,
héng héc, mau thay th€ nhiéu nhit, cdc chi ti€t nay déu dé ché tao, cong nghé ché
tao, vat liéu khong khit khe.
1.2.3.1. THAN MAY:

Than mdy (cacte hodc block cacte) 1a chi ti€t chinh d€ l4p rdp cdc chi ti€t con
lai v6i nhau thanh t6 hdp may nén hoan chinh.

Thian mdy dic biing gang xam, kim loai nhe, @ min tinh thé cao, c6 thAm son
chong ro ri, hodc biing k&t cAu thép han. Trén thAn may cé nhiéu 16 gia cong cd khi
chinh xdc @€ 14p rdp truc khuyu, xy lanh, bom dau, 6 d8 truc, cum bit ¢4 truc,...Hai
bén than c6 clra cong nghé diing d€ thdo 13p truc khuyu, tay bién, piston, can chinh

céc chi tiét, stra chita, bdo dudng.
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Nhiéu thin mdy c6 xy lanh dic lién,
dic rdi, somi xy lanh 12 chi ti€t riéng biét.

Khoang hiit bao boc gan nhu toan bo
than xy lanh nhung khong thdong vdi cacte.
Pudng diy hoi nén dugc din ra khdi may
nén bing con dudng ngin nhit d€ may nén
khdng bi nung néng bsi hoi mdi chi't ddy.

Céc vi tri gia cong trén mdy nén co6 do

chinh xdc cao dé dim bdo su lam viéc tot
clia may nén nhu do vudng géc va déng tAm
cia cdc 16 1ip xy lanh, truc khuyu tuong d@ng. Hinh 1.7. Than mdy nén
1.2.3.2. XY LANH

Xy lanh c6 hinh tru dé piston dich chuyén 1én xudng thuc hién qud trinh hit

nén, diy moi chat lanh. Xy lanh 1a 1 chi ti€t quan trong v dugc gia cong ri't chinh

pe

xdc.
Hinh 1.8. Xy lanh
Xy lanh dugc dic bing gang chat lugng cao, gia cong chinh xdc sau khi xt 1y
nhiét.

D3&i v6i may nén nguge dong bd tri van d4y trén nidp xy lanh con van hiit trén
vanh ngoai bd tri xung quanh xy lanh.

Miay nén NH3 va cidc may nén R22 cdng nghiép dugc lam mdt bing nudc
trén nip xy lanh ho#c dau xy lanh.
1.2.3.3. PISTON

Piston trugt ¢6 dang hinh tru, chuyén dong tinh ti€n qua lai trong xy lanh thuc

A , N ~ 7z N A A A~
hi€n qua trinh hut nén va day moi chat.
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Piston mdy nén thuin dong rat 16n, ning né Piston may nén ngugc dong don

gian hon
/].
s g,
/3
4
/5
S g
e

Hinh 1.9. Piston mdy nén

1.Dbia ld van huit. 2.Piston. 3.Rénh ldp xecmdng hoi. 4.Khe cho moéi chdt di qua.

5.Ranh ldp vong chdn dc piston.  6.Ac piston.  7.Ranh ldp xecmdng déu.

Piston c6 dudng kinh < 50mm khong bd tri xécming, chi xé rdnh chung quanh
dau piston, cdc piston nay doi hdi dd chinh x4c cao khi gia cong.

Piston dic biing gang x4m ho#c hgp kim nhom d€ tranh mai mon nhanh.

M4y nén nhd, hanh trinh piston nhd c6 toc dd vong quay rat 16n. Toc dod
trung binh dic biét Ivu y ddi v6i cdc mdy nén 16n. Cac mdy nén 16n ngudi ta co
gang 1am gidm hanh trinh piston.

Bé mit ngoai clia piston c¢6 do chinh xdc, dd béng cao, Piston ndi véi tay bién
qua chdt piston. Lo tay bién c6 bac 16t va dugc boi tron nhd 6ng din diu tir truc
khuyu qua bac 16t ¢d truc, qua than tay bién d&€n bac 16t chot piston. Hai ddu chot
piston c6 10 xo haim dé€ chdt khong chuyén dong theo chiéu truc.
1.2.3.4. XECMANG

Xecming c6 nhiém vu 1am kin giita xi lanh va piston, va kéo dau boi tron cho

Q0O QO

10-6E-RGO 10-6E-RGC 10-6D-RGO 10-6D-RGC

piston
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1.2.3.5. TAY BIEN:
Tay bién 1a chi ti€t ndi giita piston va truc khuyu bi€n chuyén dong quay cia

truc thanh chuyén dong tinh ti€n clia piston trong xy lanh.

Hinh 1.11. Tay bién mdy nén

Tay bién lam viéc véi luc tdi thay ddi nhanh, cin dd déo cao, dugc ché tao
bing thép rén, ddng hoic hdp kim nhdm tranh ning né. Céc 16 1ap chdt piston va cd
truc déu c6 bac, dudc boi tron ddm bio nhd cidc 16 din diu va rinh din dau truc
ti€p tr tAm truc khuyu dén.

Mady nén kin va rat nhé dung truc 1éch tim hodc truc v6i cd ciu tay quay
thanh truyén. L& dudi cla tay bién rit 16n d€ 1ip rap. Cidc mdy nén diung truc
khuyu, 16 dusi gdm 2 nita 6p quanh c6 truc va bit chit bing bulong.

Gitta 2 nifa 8p c6 cac tAm di€u chinh, khi 16p hgp kim babit bi mon, riit b6t
cdc tim dém ra dé giit khe hd can thiét giita truc va bé mit trong ciia 1.
1.2.3.6. TRUC KHUYU:

Truc khuyu 12 chi ti€t quan trong cia may nén: Truc c6 dd bén co hoc cao,
citng vitng, khé mai moon, truc khuyu clia mdy nén lanh c6é 2 hoic nhiéu xy lanh

chi c6 2 khuyu, sd tay bién clia may nén chia déu cho khuyu.

Hinh 1.12. Truc khuyu mdy nén
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1.2.3.7. VAN HUT VA VAN PAY:

C6 nhiéu loai van hit va van day.

L4 van cd dinh 1 dau, dau kia d6ng md theo hiéu 4p suit gitta 2 phia cda 14
van. P& tranh udn cong qud mic, cdc 14 van déu c6 vau hoic cit ddm bdo 14 van md
vira dd, nhu vay 14 van cé th€ 1am viéc rdt 1au bén, tudi tho cao, 14 van hit va d?fy

hinh tron dung trong cong nghiép.

Hinh 1.13. Dia van va ld van hiit va ddy

1.2.3.8. CO CAU GIAM TAI KHI KHGI PONG:

Phuong phép tng dung rong rdi nhat hién nay trong cdc mdy nén cong nghiép

12 v6 hiéu hod 1 hoic nhiéu xy lanh biing cdch ning van hit.

Pé€ nang van hiit c6 thé dung phudng phap dién tir, hoic diing cd ciu cd hoc.
St dung 1 van dién tir 3 ngd dé diéu khié€n 1 piston thuy luc lam viéc theo 4p suit
dau. Khi c6 4p sud't dau piston bi ddy sang trdi, vong d8 chdt van ha xudng van hiit
lam viéc binh thuGng, may co tai.

Khi khong con 4p sudt ddu, piston chuyén dong vé bén phai, 10 xo bi kéo
cing, thanh nghiéng quay theo huéng kim dong hd, vong dd chdt nang van lén, vo

hiéu hod tdc dung ctia van va piston khi d6 mdy dugc giam tai.
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Hinh 1.14. Co cdu gidm tdi

Khi khéi dong mdy c6 thé gidm tdi toan bd hoic 1 s§ xy lanh clia mdy nén.
Khi mdy nén da dat dugc tdc do dinh mitc, bom diu dat dudc dp sudt diu yéu cau
mdi cho van dién tif m§ dua 4p suat dau vao piston thuy lyc ha van hiit xudng vi tri

lam viéc, mdy nén lam viéc co tai.

colL CLOSE UNLOADER  UNLOADER UNLOADER
DE-ENERGIZED PORT PISTON HEAD VALVE
ASSEMBLY BODY
SOLENOID s [TTx M/
VALVE T [])
ASSY
A R e UNLOADER
| VALVE
SPRING
COVER
BLEED PLATE
ORIFICE
VALVE .~
PLATE
PRESSURE PISTON ko
SUCTION DISCHARGE T — SUCTION
MANIFOLD DISCHARGE SUCTION MANIFOLD
DISCHARGE VALVE VALVE

Hinh 1.15. Co cdu gidm tdi

1.2.3.9. CG CAU BOI TRON MAY NEN:

Viéc boi tron mdy nén ding véi ché dd 1am viéc 1a hét sifc quan trong va 1a

. k A A /\/ N A N . A Zy * /{" 7/ pd
di€u kién tién quyét cho su lam viéc an toan, tin cdy vdi tudi tho cao clia may nén.

My va thiét bi lanh Trang 22



Truong TCN KTCN Hing Vuong Khoa ky thudt lanh

Oil pressure gage

i initi 1ari
\ Oil pressure Ol_l-charge valve hﬁ‘mtml start up
A o Switch il cooler -
(™
o T Piston
Cuno ‘ =y | -
fi I
ilter [ _Connecting Orifice
- Iy
1 R ] .Shai
e | N oI sea
Oi! pressure __.‘qj"u' o j
regulating | = . L_‘FTT :
UL I—Crank shaft _Tl \S 1
Oil pump- 1 ||_ Th;‘ust bearing
/ Faslit 4 :
) G ueniner
Main bearing l Al
Solenoid -~ .
valve

‘Unloader cylinder

Fig. 14 Oil flow chart for Model WB
Hinh 1.16. Co cdu béi tron mdy nén

C6 nhiéu phudng phdp boi tron mdy nén.

M4y nén kin c6 truc ditng, dau dudc bom tir ddy dau 1&én bing cdc rinh xodn
quanh truc. Céc Bloc c6 truc nim ngang dugc bo tri 1 bom dau ki€u piston v vong
1&€ch tam.
1.2.3.10. CUM BIT KiN CO TRUC:

Cum bit kin ¢ truc can thi€t cho
may nén hd @€ ngin cich khoang moi

cha't trong cacte mdy nén vdi khong khi

bén ngoai. Cum bit ¢8 truc phai gitt kin o s ~! ®

khoang moi chat trong cdc diéu kién @

kh4c nhau nhu 4p suit du, 4p suat chin

khong, su thay ddi 4p sudt lién tuc trong
khoang mdy, phai giit kin trong khi may
chay va ca khi mdy dirng. Hinh 1.17. Cum bit kin cé truc

Viéc lam kin ¢8 truc dudc thuc hién
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nhd 2 bé mit ma sat, vat liéu thudng 13 thép toi ciing v6i Cu , gdbm teflon va grafit.

Hai bé mit ma sat ludn dudc bdi tron tdt bing diu, néu bdi tron kém thi bé mit ma

sat bi mon s& din dé&n ro rf mdi chit, cic bé mit ma sit dugc gia cong rat chinh

xac, c6 do phaelng va dd sach cao.

1.2.3.11. VAN AN TOAN CUA MAY NEN:
Cédc may nén ludn dugc bdo vé qua

tdi do 4p sudt qua cao trén dudng day,

c6 thé din t6i hu hdng nd v chi tiét:

piston, xy lanh, van ddy,.. do thi€u

nudc 1am mat binh ngung, diu mdy

nén, do quat dan ngung hodc bom nudc

bi truc tric...
Céac may nén nho st dung relay ap
~ ~ A 2 7, 7z ~,
sudt cao d€ bao vé. Ciac may nén cd

trung va c& 16n bd tri thém van an toan

ndi tit dudng ddy va dudng hit. Khi 4p
sudt qud cao, van an toan ty dong md xa Hinh I.18. Van an toan
bt hdi nén vé dudng hiit.

Pudng x4 clia van an toan ddi khi cho x4 thing vao khi quyén.

C6 thé chon D x4 clia 1 van an toan theo ning sudt cia mdy nén lanh.

Ddi v6i may nén NH3 va fredn R22, 4p sudt lam viéc clia van dudc ditla 17,6 at

1.2.3.12. B) sudi dau:

Bo sudi dau bing dién d€ sudi ddu
boi tron & cacte mdy nén 1a 1 chi ti€t cAn
thi€t dudc b tri cho nhiéu may nén khic

nhau, dic biét mdy nén F va mdy nén cd

trung trd 1én.
Khi mdy nén dung 1 thoi gian dai
thi moi chat lanh thudng bi dau hip thu.
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Khi khéi dong lai, 4p suat dot ngdt gidm, moi chat trong dau soi 1am cho diu sdi
bot.

Bot diu theo hoi hiit vao xy lanh va vio dudng diy.

Né&u su stii bot qud nhanh, piston hiit phdi nhi€éu dau, mdy 1am viéc ning né,
giy ra va dap thuy luc, dau boc khdi mdy nén qud nhiéu giy thi€u diu din dén
viéc céc chi ti€t khong dugc boi tron ddy dd gy bao mon va chdy cdc bé mit ma
sat. Kha ning bdi tron clia dau gidm, din t6i hu hdng céc chi tiét...

Can giit nhiét do dau trong cacte di cao trong khi mdy nén dirng, dit biét
trudc khi khdi dong may nén, d€ tit cA mdi chat lanh bi ddy ra khéi dau.

B sudi dau don gidn 12 1 thanh dién trd b tri trong 1 vé hinh try dudng kinh
10-15mm dai 100 -200mm c6 ren bit vao ddy dau mdy nén va dém kin, dim bdo
khong chdy diu ra ngoai.

D01 véi cdc may nén kin b tri vong dién nim bén ngoai ngay dudi day cla
Bloc kin.
1.2.3.12. BGM DAU

BOM DAU PISTON:

Pugc 1ip thing ding tir trén xudng piston c6 cic khe dé gidm do ro ri, cic
van hit va ddy loai vién bi c¢6 chdt chin & trén.

Dung c6 cic mdy nén c6 vong tua n < 500+700 v/ph do cdc van ¢6 do tri tré

cao.

Truc co A

JLRLE
I -
b

NN,

A
KX Van nap
|f| A t van ddy
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Truong TCN KTCN Hung Vuong

BOM D&U BANH RANG: Hinh 1.20. Bom ddu piston

Thong thudng c6 vong tua > 1000 v/ph.

- $0 60

Hinh 1.20. Bom ddu bdnh rdng

ip xilanh ciin biing ip suit véi
cacte

bulong khoa sator

mit diu BCZ cira cin biing déu
‘ b cim bien dau

cira lip dién
tro siy diu

MAY NEN NUA KiN 06E

Hinh 1.21. Cdu tao mdy nén nita kin
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1.3. MAY NEN TRUC VIT (screw compressor)
Mady nén truc vit c¢é cdc ddit diém sau:
C4u tao don gidn, SO lugng chi ti€t chuyén dong it, Cac bé mit chuyén dong
gifta hai vit va than khong ti€p xidc v4i nhau, Po kin gitta cdc khoang nén dudc
gitt bing 16p diu phun, do d6 hau nhu khong c6 sy mai mon chi ti€t. Py tin ciy
cao, tudi tho cao. Mdy nén gon gang, chic chin, c6 kha ning chdng va dap cao.
Giam chi phi stta chita, bAo dudng, thudng chi phai bdo dudng sau 40.000h van
hanh. D& 1ip dit, nén méng yéu ciu khong cao do truyén dong quay dn dinh hon
nhiéu so védi truyén dong xung quanh qua lai cda pittdng truc khuyu.
Ning suat lanh c¢é thé diéu chinh tir 100% xudng d&n 10% vo cip va tiét kiém
dudc cong nén. Nhiét dd cudi tAm nén thap hon.
Ty s6 nén cao hon, ¢ thé dat t6i I1 = Pu/Po= 20
Hiéu 4p suat Px- P, c6 thé dat d&€n 20 bar & bat ki ty s& nén nao.
C6 thé dat nhiét do soi thAp ma véi mdy nén pittdng nhat thi€t phdi ding chu
trinh 2 cAp. Khong c6 van hit vd diy nén khong c6 ton thit ti€t luu, hiéu suat
nén cao hon nhi€u so véi may nén pittong. Mdy lam viéc it xung dong hon. Ning
sudt lanh cia may nén truc vit c6 thé 16n gdp rudi may nén pittdng 16n nhat. Dau
phun tran trong mdy nén ngoai tdc dung lam kin, boi tron, hdp thu nhiét cia qua
trinh nén con c¢6 tic dung lam gidm ti€ng 6n. Hiu nhu khong c6 dnh hudng khi
hidt phai 10ng.
Nhuigc diém chii yéu ciia mdy nén truc vit la:
Cong nghé gia cong phuc tap.
Gid thanh cao va cin c6 thém hé thong phun diu, bom diu, lam mat dau
kem theo.
1.3.1.CAU TAO.
C6 nhiéu dang ciu tao nhung mdy nén truc vit loai 2 vit hién nay dudc sit

dung nhi€u nhat.
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Hai truc ndy ciu tao khong gidng nhau ma c6 mot truc chinh va mdt truc
phu. Truc chinh thudng c6 4 ring 16i 1a truc chd dong, truc nay con dude goi 1a truc
duc. Truc phu thudng c6 6 ring 10m la truc phu va con dudc goi la truc cdi. Hai truc
nay an khép v6i nhau va véi thin mday khi truc quay va tao ra cdc khoang hit, nén
va diy.

P€ 1am kin cdc khoang ngudi ta bd tri cdc 16 phun dau trén than. DAu tran
vao cdc khoang va do c6 dd nhdt cao, diu lam kin cdc khe giita cdc bé mit ti€p
xtic. Ngoai mady nén truc vit ki€u 2 vit ngudi ta con ché€ tao loai truc vit loai 1 vit.
Nguyén 1y lam viéc ciia mdy nén 1 truc vit cling tudng tu may nén 2 truc vit. May
nén 1 truc vit can phdi c6 thém 2 banh ring hinh sao bo tri 2 bén sudn clia truc vit
dé tao ra cic khoang c6 thé tich thay d6i 16n din trong qué trinh hit va bé din trong
qué trinh nén va d4y. Truc vit ch€ tao bing thép nhung cdc banh ring thudng ché
tao biing chat déo nhung chi can thay thé€ sau khdang 25.000h van hanh.

1.3.2. NHIET PO CUOI TAM NEN VA Ti SO NEN.

Nhiét d6 cudi taim nén t2 phu thudc vao s6 mii doan nhiét k cla tirng mdi chit
lanh, vao ch€ d6 van hanh va vao loai mdy nén. Nhiét d6 cudi tim nén clla mdy
nén pittdng va dic biét mdy nén amoniac rat cao. Do phai han ch€ nhiét d6 cudi
tam nén nén phdi han ché ty s6 nén clia m4y nén pittdng. PSi véi mdy nén pittdng
thudng t2 < 1400C nén ty s6 nén ddi v6i moi chadt amoniac IT<9 con d6i véi R12, R
502 va R22 ,I1<12.

Nhiét dd cudi tAm nén cla mdy nén truc vit nguoc lai rat thaip do phun tran
diu trong budng nén va dau d3 hap thu hau nhu toan bo nhiét lugng do qud trinh
nén sinh ra. Chinh vi vdy, ty s& nén clia mdy nén truc vit c6 thé dat rat cao: P = pk/
p 0=20 va hiéu 4p sut giita khoang d4y va khoang hiit ciing c6 thé dat rit cao: Ap =
pk — po =20 bar & bat ky ty s& nén ndo. Pay 13 vu di€m hon hin cia mdy nén truc
vit so v6i mdy nén pittdng vi vdi ty s6 4p sudt d6, c6 thé dat dudc nhiét do rat thap
trong budng lanh vin véi chi mot cAp nén trong khi néu diing mdy nén pittdng bit

budc phdi ding chu trinh 2 cip rat cdng kénh va phic tap. Mot uu di€m nira 12 vdi
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cAu tao dic biét cia mdy nén truc vit c6 thé dua hoi cé 4p suit trung gian vé hoa
tron d€ 1am mat trung gian may nén, ning cao hiéu suit lanh.
1.3.3. HE CAP A.

Do mdy nén truc vit khong c6 van hiit, van day nén khdng c6 ton that tiét lvu
va do nhiét dd cudi tAim thidp nén hé sd cdp A cla mdy nén truc vit cao hon hin so
vGi mdy nén pittong. Hinh v& sau gidi thiéu bién thién clia hé s6 ciAp phu thudc ty
s0 4p sudt clia mdy nén truc vit va mdy nén pittdng cd 16n. RS rang hé s6 cip clia
may nén pittdng giam nhanh khi IT ting va ngudi ta cling khong st dung mdy nén
pittdng véi ty s6 nén 16n hon 12.

Hé s6 cip clia mdy truc vit c¢6 ty 1& gidm nhd hon nén cé thé st dung mdy
nén d€n ty sd nén I =20.

1.4 . MAY NEN RO TO (roé tor compressor)

M4y nén 16 to 12 loai mdy nén thé tich. Qud trinh hit, nén dugc thyc hién nhd
su thay ddi thé tich clia khong khi gidi han giita pittdng va xylanh. Khic biét co ban
clia mdy nén ro to v6i may nén pittdng trugt la pittdng lan hodc pittdng quay. C6
nhiéu loai may nén rd to khdc nhau.

14.1. MAY NEN RO TO LAN

M4y nén roto ldn c6 than hinh tru déng vai tro la xylanh. Pittdong cling c6

dang hinh try nim trong xylanh. Nhd c6 bdnh l1&ch tam, pittdng ldn trén bé mit cda

xylanh va ludn tao ra 2 khoang hit va nén nhd tim ngin. Chi khi pittong 1dn trén vi

tri tAm ngin khoang hit dat thé 1, L& xo

. 2 , P (1) () 2 Tdm ngin
tich to1 da, lic d6 chi ¢6 1 khoang 9 3 Ca ady

it gid A pittong, ) (3) 4, Trpcctinh
duy nhat gita xylanh va pittong, . Truc chin
PN 1N s A (73 (4) 5. Xilanh ditng yén

qua trinh hut két thuc. Khi pfttor\lg 6 5 5. Pi?ton lf,ln A
lan ti€p tuc, qué trinh nén bat dau 7. Bdnhlgchtim

N . ot 1o 1 . 8, Cifa hoit
va khoang hat mdi lai hinh thanh 9 Clapé ddv

. C& nhu viy, khoang nén nhd Hinh 1.24. Mdy nén réto lin
dan lai va khoang hiit 16n din 1én cho dé&n khi hdi nén dugc ddy hét ra ngoai va

khoang hiit dat cuc dai v mdt qud trinh hit va nén mdi lai bit dau.
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M4y nén r6to lin c6 wu di€m 12 it chi ti€t, rat gon nhe chi c6 van ddy khong
c6 van hit gidm dudc ton that ti€t luu nhung ciing c6 nhudc diém 13 cong nghé ché
tao doi hdi rat chinh xdc, khé giif kin khoang mdi chit dic biét & 2 diu pittdng, kho
boi tron va do mai mon tAm trugt 16n.

M4y nén roto lin dudc sit dung rong rii trong diéu hoa khong khi, ning suat
lanh nhd va trung binh dang m4y nén kin. Phin 16n céc loai mdy diéu hoa 1;2 cum
cia Lién X6 cii (ki€u BK1500_ 2900)ctia Nhat, My diéu dudc dung cdc loai may
nén nay (xantic). Gi6i thiéu 1 mdy nén roto lin thé tich quét pittdng 5,37_ 17,98
cm3, vong quay 25 vg/s.

1.4.2. MAY NEN ROTO TAM TRUQT

CAu tao va nguyén ly lam viéc clla mdy nén roto tAm trugt ciing gan giong
nhu m4y nén roto lin. Khic nhau co ban 1a cdc tAm trugt (t8i thiu 1a 2 tAm t3i da
1a 8 tAm) nidm trén pittdng. Pittdng khong c6 bdnh léch tAm ma quay & vi tri cd
dinh. Pitténg va xylanh ludn ti€p xiic v6i nhau § modt dudng c6 dinh phan cach déu
gitta clra hit va clra ddy. Clra hit khong c6 van, chi c6 ctta ddy c6 bd tri van.

Khi pittdng quay, cdc tAm trugt ving ra do luc li tAim, quét trén bé mit xylanh
va tao ra cdc khoang c6 thé tich thay ddi, thuc hién qud trinh hiit nén va ddy. Néu
lam mat tdt, ty s6 nén c6 thé dat 5-6, hiéu 4p chi c6 thé dat 3-5 bar. Luu lugng thé
tich c6 thé dat 0,03 d€n 1m3/s thudc loai ning suit trung binh va 16n va hay dudc sit
dung trong k¥ thuat diéu hoa khong khi.

Hinh 1.25. Cdu tao mdy nén ré tor tam truot
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Uu diém:
Gon nhe, it chi ti€t mai mon. Ty gidm tai vi lic khdi dong cdc tAm trudt chi ving
ra thyc hién qué trinh nén khi tdc¢ do pittdng di 16n, lvc li tim dd 16n. Khong c6
van hiit nén khong c6 tdn that ti€t luu dudng hit, hé s6 cAp A 16n hon so vdi may
nén pittdong trugt.

Nhugc di€m
Khé bit kin hai ddu mdy nén, d6 mai mon cédc chi ti€t 16n, cong nghé gia cdng
doi héi cao.

1.4.3. MAY NEN CANH XOKN (scroll compressor)

M4y nén rotd ki€u xodn 6c (Trane, My) thié€t k€&, ché tao. Xylanh ciing nhu
pittdong déu c6 dang bing xoin. Xylanh ditng im con pittdong chuyén dong quay. Bé
mit clia pittdng va xylanh tao ra cic khoang c6 thé tich thay ddi thuc hién qud trinh
hiit nén va diy.

M4y nén xodn 6c c¢6 vu di€m 12 it chi ti€t, A cao, d6 tin cAy va hiéu qua cao,
stt dung trong mdy lanh thuong nghiép, cdc mdy lam lanh nudc va chat 1dng dung
cho diéu hoa khong khi. M4y nén xodn dc¢ tach vd. Khoang hit & phia dudi, dong cd
dugc 1am m4t biing hdi lanh hit vé. Khoang diy nim trén dinh m4y nén. Hai vong

xodn 6c nim ngay dudi khoang diy.
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Véng xoin 8¢ of dinh Van khéng O bt
ch& dp sudt cao o -
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Hinh 2.26. Mdy nén cdnh xodn

1.5. MAY NEN LY TAM (centrifugal compressor)
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Hinh 1.27. mdy nén ly tam
Canh din sau khi quay da truyén cho khi mot chuyén dong quay. O day luc ly

tAm xuat hién va dy cac phan tir khi chuyén dong tir trong ra ngoai va nhu vay khi bi
nén lai, chuyén dong dong khi trong may ly tdm theo dudng xoan 6c . Sau khi ra khoi
banh cong tac, khi bi nén di vao dng ting 4p ndm bao quanh banh cong tac. 0] day dong
nang bién thanh thén ning, tirc 13 4p luc tinh cta khi nén ting. Ong ting ap co thé co
canh huéng hoic khong c6 canh huéng. Trong 6ng nay khi nén ciing chuyén dong theo

duodng xoan dc.

Trang 33
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Hinh 1.28. Chuyén ddng méi chdt mdy nén ly tim
MOT SO LOAI MAY NEN THONG DUNG
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Hinh 1.29. Cdc loai mdy nén thong dung
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CHUONG 11

THIET BI TRAO POI NHIET

2.1. THIET BI NGUNG TU (Comdenssor)
2.1.1. NHIEM VU CUA THIET BI NGUNG TU

Giai nhiét hoi moi chat lanh qud nhiét cao 4p tf may nén t6i, gidp modi chat
lanh ngung tu ddng 4p, chuyén ddi pha tir hoi sang 18ng.
2.1.2. PHAN LOAI THIET BI NGUNG TU
2.1.2.1. PHAN LOAI THEO MOI TRUONG GIAI NHIET

Thi€t bi ngung tu Iam ngung biing nudc. (binh ngung tu)

Thié€t bi ngung tu lam ngung bing khong khi. (dan ngung tu)

Thié€t bi ngung tu hdn hdp nudc — khong khi (thdp ngung tu)

Thiét bi ngung tu 1Am ngung bdi sy sdi ciia mot mdi chat hodic mot san pham
cong nghé khic.
2.1.2.2. PHAN LOAI THEO Bﬁ MAT NGUNG TU

Mbi chat ngung tu & bé mit trong clia dng trao ddi nhiét (& dan ngung).

Mbi chat ngung tu & bé mit ngoai cia dng trao ddi nhiét (& binh ngung).
2.1.3 . THIET BI NGUNG TU LAM MAT BANG NUGC
2.1.3.1.BINH NGUNG ONG VO NI\V\M NGANG

Pudc tng dung trong hé thdng lanh cong suit vira, 16n.

Ciu T tao

|

I
|
P

Hinh 2.1. Cdu tao binh ngung éng vé ndm ngang
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1. Ndp chia duong nudc. 2. Vé binh. 3. Ong trao déi nhiét. 4. Puong cdn bdng cao dp.
5. Ong chi miic 1éng. 6. Ong hoi moi chdt vao binh ngung. 7. Ap ké. 8. Van an toan.
9. Van xd khi duong nucc.  10. OA/ng ldp nhiét ké. 11. Van xd ddy duong nudc.

12. OA’ng ddn 16ng méi chadt di. 13. Van xd dadu. 14. Bdu gom ddu

Hinh 2.2: Binh ngung dng chim nam ngang Fréon

I: Nap; 2,6: Mdt sang;  3: Ong trao doi nhiét;  4:1ong ra;  5:khdng gian giita cdc ong

Nguyén li lam viéc:

Hoi moi chit cao 4p tif may nén di qua 6ng vao phia trén binh va chi€m toan
bd khong gian giita cdc 6ng trong binh. Trong binh cdc dng trao d6i nhiét dugc han
hoidc dic vao hai mit san dng & hai ddu clia binh, nudc chdy trong cic 6ng trao ddi
nhiét. Qua trinh trao d6i nhiét tir moi chi't d€n nudc xdy ra va moi chi't ngung tu lai
3 bé mit ngoai 6ng rdi chdy xudng dudi. G ddy binh c6 diu, 16ng moi chit d&n binh
chita cao 4p hodic d€n tram phan phdi ti€'t luu.

Néu binh dai thi trong binh ¢6 mot s6 mit san d& 6ng cho dng khdi cong, hai
ong chia dudng nuéc c6 cic vach ngin phin 18i cho nudc chdy qua lai nhi€u 1an,
ch&€ @6 chdy roi. Thong thudng s6 dudng nudc 13 s& chin. Binh ngung c¢6 thé ddm
duong ludn nhiém vu binh chita cao 4p. Pudng kinh binh sé& ting 1&én va chiéu cao

1/3 + 1/4 @udng kinh binh tir dudi 1én sé& khong 1dp 6ng trao ddi nhiét.
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Hinh 2.3. Binh ngung 6ng vé ndm ngang

2.1.3.2. BINH NGUNG ONG VO THANG PUNG

Cau tao va hoat dong

HaO

‘ K&t phidn

=== pudinwdc

[ | —— Hoimaichdt T -

Wan an todn ?fg — _ - -

CBCA L

Léng maéichdt Mim tao xod v

X4 didu [
—

| m—
|IREEREI ]

L (D onma

Bom

Hinh 2.4. Binh ngung 6ng vé thdng ditng
Nué6c chdy trong 6ng theo ché dd chdy mang, nhd cé cdc nim tao xody nén
nudc phan bd déu cho cic dng trao d6i nhiét va chdy xody theo dng tir trén xudng.
Binh ngung thing diing diing cho cdc hé thdng lanh 16n, dugc dit & ngoai trdi.
2.1.3.3. DAN NGUNG KIEU ONG LONG ONG
Pudc st dung 1am qué lanh moi chit 1éng dé ting ning suat lanh, dan ngung

gdm mot diy cdc 6ng 1ong nhau.
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Hinh 2.5. Dan ngung kiéu 6ng long 6ng
Nudc va mdi chdt chuyén dong ngude chiéu nhau. Nudc chdy & trong con moi
chit chuyén dong & khong gian giita dng trong v dng ngoai. Ngudi ta 1am bich &
ciac dau udn cla dudng nuGce dé tién cho viéc vé sinh.

Nhugc di€m: Chi phi kim loai cao, nhiéu k&t cu rdi nén dé bi xi hé.

2.1.4. DAN NGUNG TU LAM MAT BANG KHONG KHI
Dung cho cdc mdy lanh c6 mdi chat la freon. Dan ciu tao tir 6ng dong c6
canh nhom. Dung c6 cdc mdy lanh ¢6 cong suat nhd va vira.
2.1.4.1. DAN NGUNG LAM MAT BANG KHONG KHi POI LUU TU NHIEN
Pugc sit dung cho cdc hé thong lanh nhd nhu ti lanh gia dinh, dan gdm dudng

ong dan ndi chat lam bing sit hoic dong c¢6 cdnh hoic khong c¢6 cdnh

—7 ) ‘{"f TR ; s
Canh tn I
nhiét ) "tv'rr:if:’r, IERER—

Ong trag -7 TR
doinhi€t  Moichitra=<— W)

Moi chat vao

Hinh 2. 6. Dan ngung tu lam mdt bang khong khi déii luu tw nhién
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2.1.4.2. DAN NGUNG LAM MAT BANG KHONG KHi POI LUU CUGNG
BUC
Dung cho cdc mdy lanh st dung mdi chat 1a freon ¢6 cong suit nhd va vira..

Dan cau tao tir dng dong c6 canh nhom.

Hal vio

T

Hinh 2.7. Dan ngung tu lam mdt bdng khong khi doT luu

2.1.5. DAN NGUNG TU LAM MAT HON HGP NUGC VA KHONG KHi
2.1.5.1. DAN NGUNG TU LAM MAT HON HGP POI LUU TU NHIEN

Cap nu6e bd sung N

. E I
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Hinh 2.8. Dan ngung tu lam mdt hén hop nudc va khéng khi doT luu ty nhién

2.1.5.2. DAN NGUNG TU LAM MAT HON POI LUU CUGNG BUC
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Dan ngung tu 1am m4t hdn hgp nudc va khong khi doi Ivu cudng bitc con
dudc goi 12 dan ngung ki€u hdn hop, qud trinh trao ddi nhiét giita mdi chat — nuédc -

khong khi xdy ra dong thdi. Mot phan nudc & dang suong mi bi cudn theo gié.

Kt phdn phdfi HiO

ALERRARR
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e T MAY NEN TOI

Hinh 2.9. Dan ngung hén hop nudc va khong khi déi luu cudng biic

2.1.6. VITRi LAP PAT

Trong hé thdng lanh, thiét bi ngung tu dudc 1dp sau dudng day may nén hoic
binh tdch dau va nim tru6c binh chita cao 4p hoic phin loc

N&u trong hé thong lanh 2 ciAp nén, thi€t bi ngung tu dudc 1ip sau dudng day

mdy nén cip 2 va nim truc binh chita cao 4p hoic binh trung gian.

2.2. THIﬁT BI BAY HOI (Evaporator)
2.2.1. NHIEM VU
Nhan nhiét clia moi trudng cAn 1am lanh, gidp moi chat lanh s6i va bay hoi
diang 4p, moi chat chuyén d6i pha tir 1dng thap 4p sang hoi thap dp
2.2.2. PHAN LOAI
Thié&t bi bay hoi nhian nhiét tir chat 16ng:
Binh bay hoi:
Mbi chi't s6i ngoai dng.
Mbi chi't s6i trong dng.
Dan bay hoi.
Thié&t bi bay hoi nhan nhiét tir khong khi:
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Dan bay hai cuGng biic.

Dan bay hai tinh.
2.2.3. THIET BI BAY HOI NHAN NHIET TU CHAT LONG
2.2.3.1. BINH BAY HOI ONG VO KIEU BI NGAP
Cau tao:

Hoi méi
chat

Phan /i % Xd

e | ly hal
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Hinh 2.12. Binh bay hoi 6ng vé ki€u bi ngdp

Nguyén Iy lam viéc:
Moi chat s6i ngoai dng, chat tdi lanh chdy trong ng.
Van phao diéu khi€n van dién tir d& khong ch& mic 16ng trong binh.
Pic di€m, thong so:
Miic 1dng cao: mdy nén NH3 18ng chi€m 0,6 + 0,8 chi€u cao binh.
Mady nén F 186ng chi€m 0,5 = 0,7 chiéu cao binh.
Tdc do modi chat tdi lanh: 1 =+ 2 m/s.
gF = 5800 + 7000 W/m2
Uu di€m: thi€t bi bay hoi gon, hé s6 truyén nhiét cao.
Nhuge di€m: c6 khi ning moi chat tdi lanh bi déng bing trong 6ng trao ddi nhiét,

lam v3 dng gy hdng binh.
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Hinh 2.13. Binh bay hoi freon
1: Nd'p binh; 2: Than binh; 3: Tdch Iong, 4: Hoi méi chdt ra; 5: Tém chdn long; 6: Ong trao doi

nhiét; 7: Ong long ra; 8: Ong Iong vao; 9: Chan binh; 10: Bau chita cin; 11: OA,ng néi van phao.

2.2.3.2. THIET BI BAY HOI ONG VO CO MOI CHAT SOI TRONG ONG
Uu diém:

Hé so truyén nhiét k cao, thiét bi gon, dd kin 16n. Kha ning moi chat tii lanh
déng bang it nguy hiém hon thi€t bi bay hdi bi ngap do c6 khdng gian 16n hon.
Chii y: Lua chon mdi chat sdi trong hay ngoai 6ng phu thudc vio mic d6 gay ban
clia moi chat tdi lanh, n€u moi chat tdi lanh c¢6 kha ning gAy ban 16n thi phai cho

moi ch't tai lanh di trong dng d€ d& vé sinh.

Hinh 2.14. Binh bay hoi éng vé méi chdt séi trong 6ng
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2.2.33 THIET BI BAY HOI KIEU XUONG CA

Dan lanh xuong ¢4 dugc sit dung rat phd bién trong cac hé thdng 1am lanh nudc
hodc nude mubi, vi du nhu hé théng may da cay. V& cu tao, tuong tu dan lanh panen
nhung & day cac ong trao dbi nhiét dugc ubn cong, do d6 chiéu dai mdi bng ting 1én
dang ké. Cac dng trao d6i nhiét gan vao cac dng gop trong giébng nhu mot xuwong ca
khong 16. 6 14 cac 6ng thép ap luc dang tron, khong canh. Dan lanh xwong ca ciing c¢6
ciu tao gém ngiéu cum (mddun), mdi cum c6 01 éng gop trén va 01 éng gop dudi va

hé théng 2+4 day dng trao ddi nhiét ndi giira cac éng gop.
Mat d6 dong nhiét ciia dan bay hoi xuong ca tuong duong dan lanh kiéu panen tirc

khoang 2900+3500 W/m"
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2.2.4. THIET BI BAY HOI NHAN NHIET TU KHONG KHi

Phan 16n cdc dan ndy déu c6 cdnh vé phia khong khi dé ting hé so truyén
nhiét. Mitc 16ng 50-80% chiéu cao dan; 50% khi khong c6 binh tdch 1dng.
2.2.4.1. DAN BAY HOI TINH
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Pugc treo § tudng, ddi khi treo & trén tran, treo & trén tran tao trudng nhiét do

t0t hon song phai chid y cdc bién phdp an toan chdng roi.

Hinh 2.15. Dan bay hoi tinh

2.2.4.2. DAN BAY HOI LAM LANH KHONG KHI CUGNG BUC
Thong thudng moto 1dp sau dan bay hoi tinh theo dudng gié d€ trdnh bi Am.
Dan bay hdi mdi chat 12 Freon thi 16ng dua vao phia trén; hdi 14y & phia dugi d€ dau

di vé m4y nén dé dang.

@8j —» Khong khi
—» ra

Hoi MC

{ L Khong khi
vao

Hinh 2.16. Dan bay hoi lam lanh khong khi cuong biic
2.2.5. VITRI LAP PAT
Trong hé thdng lanh thi€t bi bay hoi dudc 1ip sau cum van tiét luu va trude
binh tach 16ng hodc dudng hit may nén.
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CHUONG 111

VAN TIET LUU
(THIET BI GIAN NO)

3.1. NHIEM VU

DPi€u chinh lvu lugng 16ng moi chat thAp 4p vao dan bay hoi, 1am gidm dp
sudt va nhiét do moi chat 16ng cao 4p xudng 4p suat bay hoi va nhiét do bay hai
3.2. PHAN LOAI

Van tiét luu tay

Van ti€t luu nhiét (cAn bing trong va cin bing ngoai)

Van ti€t luu dién td

Hinh 2.17. Van tiét luu tay

3.2.1. CAUTAO VA CACH LAP PAT VAN TIET LUU NHIET CAN BANG
TRONG

B&n TBBH

7

Tt Tit BCCA tdi

Hinh 2.18. Cdu tao va cdch ldp van tiét luu nhiét can bdng trong

1. Baléng cam bién nhi¢t 2. 6ng mao 3. Mang dan hoi

4. Thanh truyén 5. Van 6. Lo xo 7. Vit diéu chinh
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Nguyén ly hoat dong:

Van tiét luu nhiét 1am viéc dva vao su thay ddi nhiét dd ctia moi chi't sau
thi€t bi bay hoi, nghia I1a dua vao sy thay déi phu tdi lanh cla thiét bi bay hoi. Moi
chat chita trong balong va dng mao din 1a mdi chit lanh hodc moi chat tuwong tu
mdi chit lanh trong hé thong. Baldng va 6ng mao din dudc ché tao biing hdp kim
ddng hoic hgp kim nhom d€ ddm bao din nhién nhanh nhat.

Khi nhiét d® mdi chat lanh sau thi€t bi bay hoi cao hon mic qui dinh, moi
chat trong baldng cAm bi€n nhiét néng 1én 1am ting dp sudt ép 1én mang dan hoi
ddy ty van xudng lam ti€t dién md clia van ting l1én lugng mdi chit qua van ting
1én, lugng moi chat vao dan bay hdi ting 1én. PO qud nhiét moi chit cang cao thi
van md§ cang I6n.

Khi nhiét d0 moi chit lanh sau thi€t bi bay hoi gidm xudng, moi chat trong
baldng cdm bi€n nhiét gidm xudng, 4p sudt ép 1én mang dan hdi gidm, thanh truyén
di 1én, ti€t dién md cda van gidm, lugng moi chit qua van ting gidm, lugng moi
chat vao dan bay hdi gidm. D6 qud nhiét moi chat cang thdp thi van md cang nhd.

Khi nhiét do moi chit bing nhiét d6 qui dinh dd qu4 nhiét chun, ctra van &
vi tri dinh mifc, do d6 van tiét lwu khong déng kin hoan toan.

3.2.2. CAUTAO VA CACH LAP PAT VAN TIET LUU NHIET CAN BANG
NGOAI

T 4

5

= VS j\\ —— | D8n TBBH

Tir BCCA tdi

Hinh 2.19. Cdu tao va cdch ldp van tiét luu nhiét can bdng ngoai
1. Balbéng cdam bién nhiét 2. 6ng mao 3. Mang dan hoi
4. Thanh truyén 5. Van 6. Lo xo 7. Vit diéu chinh

Nguyén ly hoat dong:
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Tuong ty nhu van ti€t luu nhiét cAn bing trong, nhung cic luc tic dong l1én
mang dan hdi gdm c6 4 Iyc sau: 4p luc mdi chat trong balong cAm bi€n nhiét (1ay
theo do qué nhiét sau thi€t bi bay hoi), 4p luc clia moi chdt lanh sau thiét bi bay hoi,

ap luc cda 10 xo, lyc dan hoi cia mang dan hoi.
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Khoa ky thudt lanh

4.1. BINH TRUNG GIAN

CHUONG IV
THIET BI PHU

Binh trung gian st dung trong cdc hé thdng 2 hay nhiéu cip c6 lam mdt trung

gian nhd ti€t luu moi chat 16ng.

4.1.1. NHIEM VU:

Binh trung gian dudc st dung trong hé thdng lanh hai cAp nén c6é cdc nhiém

vu sau:

- Lam madt trung gian mot phan hay toan phan hoi moi chat tif mdy nén nén

- Lam qu4 lanh 16ng moi chit cao 4p di trong dng xodn trudc khi di d€n van

ti€t luu 1an hai vao dan bay hoi biing cdch bay hoi mot phan 16ng & 4p suat va nhiét

dd trung gian.

- T4ch dau boi di theo mdi chit do mdy nén cap thip nén lén

- T4ch 16ng mdi chat trung 4p trudc khi may nén cap cao hiit vé
4.1.2. CAU TAO VA HOAT PONG:

Binh trung gian loai ¢6 dng xodn 10 xo 12 thong dung nhit do ty dong diéu

khién va diéu chinh lugng 16ng cip cho thi€t bi bay hoi dudc dé dang.

Phin dudi binh trung
gian 13 thi€t bi trao doi
nhiét dng xodn lam qud
lanh 16ng cao dp tir binh
ngung tGi thi€t bi bay hdi.

Hdi qua nhiét trung ap

l /%ﬁ VTL

Ldéng trung ap trong binh E E = (OB hdi
trung gian bay hoi lam mat 4 ohdn 4

| | Van K —s 14 chgn cach
hoan toan hoi qud nhiét 1 A

) phao 5|

trung ap. Mot sO binh trung < = CB léng
gian khong c6 thi€t bi van ]]é‘%ﬂ‘[g(’)’m ==—_———— """ Longqué lanh
phao di€u chinh mtc 16ng ! Y3 f :ng_gi—r_—_ XL; diu t6i VIL BH
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thi van phao dugc thay th€ bing 6ng thép khong boc cdch nhiét.

Léng cao 4p ti€t luu vao binh trung gian cé thé 1dy tir 1dng cao 4p & trudc
ho#c sau binh trung gian. Phin trén cla binh trung gian chinh 13 thiét bi tach 1dng:
tach cac hat 4m khéi ludng hoi bdo 4m, cho hoi bao hoa kho di vé diu hit may nén

cao 4p.

1) | —:?;'_
o e O ?

1-Hdi mai chdt tf MMCI d&n ®_I T T ;J

2-Hoi maichdt tir BTG & MMNCII - :

5-WIdi chdt vdo dng zodn

4. W31 ehdt itr BOCA d&n

S-WIAi chdt d&n VTLZ

& Woi chdt dén VTLI
T-WVan an todn

2-Ap k&
O.Mdn chdin Idng
10-Wan dién tir

11-Butdng »& BTTD

12-VTL1 el == ;:?
13-Cdng tic phao Q@ et |
ld-ﬂng xodn rudt gi —— @ @

15-Mai chd't lanh 1Sng

AELEREREE
N

Hinh 2.20. Cdu tao binh trung gian

4.1.3. VI TRi LAP PAT:

Trong hé thong lanh 2 c4Ap nén, binh trung gian dugc dit sau binh chita cao dp va
tritdc van ti€t Ivu 1an 2, va nim sau dudng nén mdy nén cap thip, trudc dudng hit
clia mdy nén cap cao.

4. 2.,THIET BI TACH KHi KHONG NGUNG:

Trong hé théng lanh ma c6 mot lugng khi khong ngung tuan hoan cing vé6i
moi chat lanh s& lam gidm hiéu qua trao d6i nhiét, ting 4p sudt va nhiét do cudi
tam nén.

Khi khong ngung tdn tai trong hé thong do cdc nguyén nhan chi yé&u sau:

Hit chan khong khong triét d€ khi nap gas.
Khi nap diu, bdo dudng hé thong.
Khi thay th€ cdc thi€t bi ...
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4.2.1. NHIEM VU
Téch khi khong ngung ra khoi hé thong lanh.
4.2.2. CAU TAO

1-KH khéng nguhg di l€n
2-LAng méi chdt xuéng
3-Léng mé&i chdt d&n VTL
4-Hdi méi chdt vé may nén
5-Binh x4 khi khéng ngihg
6-Van i€t la (VTL)
7-%Wan dién tr

8-Chiu miic

9-Binhctith cac dp

10-KH khéng ngihg

11-35 khi khéng nguhg
12-Léng méi chit

Hinh 2.21. Cdu tao binh tdch khi khong ngung

4.2.3. NGUYEN LY HOAT PONG

Binh tdch khi khong ngung c6 nhiéu dang ciu tao nhung déu dua trén nguyén
tic 1a 1am lanh hdi nén va khi khong ngung xudng nhiét do bay hdi, hoi moi chat
lanh ngung tu va chdy trd lai binh chita con khi khong ngung dudc thdi ra ngoai. DE
lam dudc viéc trén ta tié€n hanh nhu sau:

M4 van ti€t lvu (6) d€ 1am lanh hoi mdi chat va khi khong ngung, sau mot
thdi gian hoi moi chat sé ngung tu chdy vé binh chita con khi khong ngung con J lai
binh tach khi khong ngung, ta mG nhe van xa khi (7) lic nay khi khong ngung dugc
thdi ra ngoai. Chiu nudc ding d€ hip thu moi chat (NHs) con sét lai trong khi
khong ngung khi thai ra ngoai.

Hiéu suat thi€t bi tdch khi khong ngung: gitt lai dugc 96-98% lugng moi chat
14n vao khi khong ngung.
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Xa khi _
TiBTL X3 kh Tdi  TILBIL
TEKEN BCCA ¥
VTL ] 1] | XK
VTL KKII:IEI—Idi
BCCA % ‘BCCA § Hai
MC4+KK
e 1o
YVTL YVTL

Hinh 2.22. Cdc loai binh tdch khi khong ngung thuong gdp

4.2.3. VITRI LAP PAT
Trong hé thong lanh, thi€t bi tdch khi khong ngung dudc 1ip trén dinh binh
ngung tu hodc dinh binh chia cao ap.

4.3. BINH TACH DﬁU (Oil separator)

M4y lanh can c6 diu boi tron d€ bodi tron cdc bé mit ma sit, trong d6 c6 bé
mit xy lanh va xecming. Khi mdy nén Iam viéc ludn ¢6 mdt lugng dau bi cudn
theo hoi moi chit vao dudng d4y rdi vao binh ngung tao mot 16p trd nhiét trén bé
mit trao ddi nhiét cia binh ngung, binh bay hdi, ... 1am gidm hiéu suidt may lanh,
dic biét ddi vdi loai mdi chat khong hoa tan dadu nhu NH3. P& tranh hién tugng
trén ngudi ta bo tri binh tdch dau 1dp dit trén dudng hoi tir m4ay nén dén binh ngung.
4.3.1. NHIEM VU:

Binh tidch diu c6 nhiém vu tdch dau cudn theo hoi nén, khong cho dau di vao
thi€t bi ngung tu, va hdi dau trd lai mdy cacte may nén.

4.3.2. CAU TAO VA HOAT PONG
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O =
1—-Buing hoi mdi chdt nén 1én,

2-Buding x4 ddu nrdéng, q F_-_
3-Burting hoi mdi chdt vé dan ngimg,

4-Thdn binh tdch ddu,
5-L& chin ddu,

& Phao,

7-Van héi ddv oy déng,
&Ddu,

B—he== |

Hinh. 2.23. Cdu tao binh tdch dau cé phao

Ki€u tim chian Ki€¢u éng xoan Ki€¢ulam mst
Pai huong Bang nudc
A 2 A 2
=) (]~ 1
+ 9'——..
7
5 — <
1
+ _6
AR
e < 2
1.Hdl pazvio 2. Heci gaz df tdch ddu ddn TBNT 3. Vanxd ddu
4, Ta&m vdchngin 5. éng xodndin nidng 6, &ng xodnldm

mat
Nguyén tic lam viéc:

Nguyén tic chii y€u Ia gidm toc dong hoi tir 18 = 25m/s xudng 0,5 + 1m/s;

Thay ddi huéng chuyén ddng bing cdch bd tri cdc tAim chin vudng géc véi
dong chdy hoic xoidn kiéu zyclon d€ cic bui diu mat dong ning tich tu lai va chdy
xudng ddy binh

Binh tich ddu ludn dit ditng vudng géc v6i dudng diy. Loai binh ¢6 phao khi
1dp dit cAn cho dau vao binh d€ thir dd kin van phao (d6 diu vao binh khodng
0.75lit).

4.3.3. VITRI LAP PAT

Binh tdch ddu dugc ldp trén dudng ddy, nim sau dudng ddy mdy nén va trudc
thi&t bi ngung tu.
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Binh tdch diu st dung chii y&u cho cdc hé thong lanh c6 moi chat khong hoa

tan dau nhu: NH3, R13 va cdc mdi chat hoa tan dau han ch€ nhu R22 c6 khi cd R12

4.4. BINH TACH LONG (Liquid Separator)
4.4.1. NHIEM VU:

Binh tdch 16ng c6 nhiém vu tich cdc giot moi chat 1dng khdi ludng hoi hiit vé
mady nén, tranh cho mdy nén khong hit phai 16ng giy va dap thuy luc lam hu hdng

céc chi ti€t may nén.

4.4.2. CAUTAO:
[-pe—=00 3\ .
3 m /1
F=—————— :
1-Buing méi chétlanh of BCTA hay TERH wé, 3,
2-Brdng mdy nén it vé, ) . g Y = ‘f?£+“‘|‘=‘
3-Buting hél ddu v BTTD, (D= H—l_r
4-L4 chin13ng, | //@r 4 :
5-Bnh téch 14ng (BTL). | RN B e
& LAng mdi chdt lanh, ) ) =5
7-Bdy ddu, :
& Wan mdt chidu, R /‘.H.I.
9-Céng tic phao. oo 5 .
10-Bugng vE binh hai lvu 18ng, :
Sereer
Hinh 2.24. Cdu tao binh tdch Iéng
1. moi chdt vao 3. hoi méi chdt lanh ra 4.n6n chdn léng 5. 6. 6ng xd

Binh tdch 16ng 12 mdt binh hinh tru dit ding Iip dit trén dudng hit tir thi€t bi
bay hdi vé mdy nén.

D&i v6i cdc hé thong lanh 16n, binh tich 18dng dudc bd tri cdc cong tit phao d€
hdi 16ng vé binh chita thu hdi khi lugng 1dng trong binh qua nhiéu.
4.4.3. VITRI LAP PAT

Binh tich 16ng dugc lip trén dudng hit vé mdy nén, nim truSc dudng hiit

mdy nén va sau dan bay hoi
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4.5. PHIN SAY, PHIN LOC
4.5.1. NHIEM VU

Loai trlif cdc cin ban cd
hoc va cédc tap chat hod hoc dic
biét nudc va cdc acid ra khoi

vong tudn hoan cua moi chat

lanh. Loc 4m va loc ban dudc
14p c4 trén dudng 16ng va dudng hdi cda hé thdng lanh. Hinh 2.25. Phin sdy loc
4.5.2. CAUTAO

Bo6 phan loc va hiit &m don gidn 13 mot khdi zeolit dinh hinh biing keo dinh
dat biét dit trong 1 16p vo han kin.
4.5.3. VITRI LAP PAT

B6 tri ngay & dau hit mdy nén dé€ loai trlir cin bdn di vao mdy nén. Trén
dudng 186ng thudng ldp trudc cdc van dién tir va dic biét 12 van ti€t luu dé giit cho

céc van nay hoat dong binh thudng, khong bi tic.

4.6. BINH CHUA CAO AP:
4.6.1. NHIEM VU
Binh chtra cao 4p dit bén duédi binh ngung dung dé:

Chtra 16ng da ngung tu

Gi4i phong bé mit trao d6i nhiét ciia thi€t bi ngung tu

Cap 18ng lién tuc cho van tiét Iuu.
4.6.2. CAU TAO

LA mdt binh hinh tru dit ditng hoic ngang, binh chita cao 4p cin bd tri cic
dudng dng ndi 18ng tir binh bay hoi dén 8, va dudng 10ng din dén tram ti€t luu 2,
dudng cin bing hoi v6i binh ngung tu 5, dudng ndi véi bd TKKN 3, 4, dudng ndi 4p
k& 6 va dudng ndi van an toan 7.

Pé€ ki€m tra mic 18ng can c6 bd chi thi mic 1dng (6ng thuy 9), ngoii ra con

c6 dudng x4 dau 10 va x4 cin 11, 4p suat lam viéc 1a 1,8MPa.
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@

1-Buttng 1dng madi chit tif ddnngung v& BOCA,
2-Léng mdichit €0 VTL hay BTG,

3-Buting cdn bing ap,

4-Bung x4 khi khdng ngung,

SSADKE e

é-Vanantodn 0 oowZ TR WL
7.Kinhxemmie 1dng, o b OH oo

£-Binh chifa cao dp (BOCA), B BT RE e e R b
S-Bugng v¢ binh tap trung ddu, il B SR e R S SR
10-E3u‘6ng x4 ddu ra ngodi,
11-Ong dinldng,

12-Léng méichdt,
13-Hoi mdi chit,

Hinh. 2.26. Cdu tao binh chita cao dp
4.6.3. VITRI LAP PAT
Trong hé thong lanh: binh chita cao 4p dugc 1dp sau thi€t bi ngung tu va trudc
phin siy loc hay van ti€t luu.

f {%- o | o ki
o g
! | ) >

Hinh. 2.27. Binh chita cao dp
4.6.4. TINH CHON THE TiCH BINH:
Khi van hanh, mdc 16ng NH3 dat 50% Vb.
Vi hé thong cap 18ng tir trén xudng, binh phai chita dugc 30% V dan bay hoi do d6
VBCK > 0,6VBH,

My va thiét bi lanh Trang 56



Truong TCN KTCN Hung Vuong Khoa ky thudt lanh

VBCK: thé tich binh chita cao dp ki€u khd.

V6i hé thong cap 18ng tir dudi 1én, binh phdi chita dugc 60% Vb va dan bay hoi.
VBCN > 1,2VBH
VBCN: thé tich binh chia cao dp ki€u ngap.

N€&u 14y hé s6 an toan 1,2 thi:

Binh chita ki€u kho:

VBCK >0,6.1,2.VBH = 0,72.VBH
Binh chita kiéu ngap:

VBCN > 1,2.1,2.VBH = 1,44. VBH.
Trong @6 VBH 14 tdng thé tich clia ciac dan bay hoi.

4.7. BINH CHUA TUAN HOAN:

4.7.1. NHIEM VU

Binh chtra tudn hoan cé nhiém vu:
Chta 16ng moi chit & 4p suat bay hoi
Cap 16ng lién tuc cho cdc dan bay hdi & xa nhd bom tuan hoan
Téch 16ng moi ch't trude khi may nén hit vé

4.7.2. CAUTAO VA HOAT PONG

1-Bmh tudn hodn. @
2-Entng it BOCA dén.

3-Buting ddn 16ng dén cum VTL.
4 Enrddng ndi vdi dng gép hoi sav khica
khoéidin lanh w4 BCTA.

% Bom din Idng.

& Enting mdy nén hit vd,

7-Phim loc.

8-Vandign tir, ®\
O Van TL Hn 1.

10-Mon chin 15ng.

11-Léng mai chitlanh. @\
12-Céng fe phao,

15-Bnding cin bingdp.

e:e:e:jy ©
@%w _ BSe e

Hinh 2.28. Cdu tao binh chita tudn hoan

Binh chifa tuin hoan 12 binh hinh tru dit diéng v6i cdc dudng dng ndi: 1dng tir
van tiét Ivu hodc van phao vao 1dng tir cdc dan bay hdi trd lai binh va dudng hdi hit

v€ mdy nén trén dinh binh.
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Binh chifa tudn hoan ddng thdi 12 binh tdch 18ng: phai chita dugc 30% doi véi
hé khd, 60% ddi v6i hé ngap va 50% ddi v6i dan lanh khong khi.
4.7.3. VITRI LAP PAT

Trong hé thong lanh, binh chita tudn hoan dugc 1ip sau cum van tiét luu va

trudc thi€t bi bay hdi (dan lanh).

4.8 . BINH CHUA BAO VE:
4.8.1. NHIEN VU
Binh chita thu hoi dung dé:

Chitta moi chdt 16ng tir cdc dan bay hdi khi phd bing biang hdi néng.

Chidta moi chdt 16ng tir cdc dan lanh phun ra trudng hdp phu tai nhiét ting.
4.8.2. CAU TAO VA HOAT PONG

Binh c6 thé 13 hinh try nim ngang hoic thing ditng. Binh c¢6 dudng ndi véi
ciac dan bay hoi & vi tri x4 10ng khi c4p hoi néng phd bing va c¢6 dudng ndi v6i hoi
nén dé ép 18ng trd lai binh chita cao 4p hoic tram tiét luu.

Binh dudc st dung trong cdc hé thdng lanh NH3 khong c6 bom tuin hoan,
dugc 13p dudi binh tich 16ng ki€u hinh tru nim ngang dé & ch& do 1am viéc binh
thuong:

Binh chita bdo vé can phdi chita dudc toan bo thé tich ciia dan lanh 16n nhat
v6i hé so chita 80%. Nhu vay thé tich clia binh chita thu hdi:

VTH > VDmax/0,8 = 1,25.VDmax

Trong d6: VDmax thé tich bén trong ctia dan 16n nhat.
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|-Bloh chia bdo w2[BCEY). @
2-Bloh @#ch ldngBTL).

3-Eni¥fng tit dan lanh [TEEH) v&.

4-Bifng napméichitlaoh.

5-Pudng nbi vdi &ng 25 p hdi zav khi @ khdi din laoh.
B-Enifng ndi vdi ng gdp ldng sau khi gua WTL.
7-Entdfng oSl wdibloh chita cao dp.

8-Bfng oSl vl dudfng 1 VTL (VTL 140 7).

9-Vanan toan.

10-Ap k&,

ll-Cé&ng &c phao BCEY,
|2-Céing e phao BTL. @

13-Ening v& BTTD.
l4-Fnitng =3 dfvu @ ngodi
1 5-Enifng it w& mi ¥ nén.
l&-Van dign fif.

@
Hinh 2.29. Cdu tao binh chita bdo vé

4.9. THIET BI HOI NHIE T
4.9.1. NHIEM VU

Thié€t bi hdi nhiét ding qud lanh 18dng moi chit sau ngung tu trude khi vao
van ti€t Ivu bing moi chit lanh ra tir dan bay hoi trugec khi vé mdy nén trong cic
mdy lanh fréon nhim ting hiéu sudt lanh chu trinh.

4.9.2. CAU TAO VA HOAT PONG

v

Freon 16ng

o>

Freon hadi ) |
Freon hoi

Ly Freon 18ng

Hinh 2.30. Thiét bi hoi nhigt
Thiét bi hdi nhiét c6 nhiéu dang khic nhau nhung déu chung nguyén tic Ia
mot thiét bi trao ddi nhiét ngudc dong, trong d6 hoi di phia ngoai 6ng xoin, 18ng di

trong 6ng xoin.
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4.10. BINH HOI LUU LONG
4.10.1. NHIEM VU

Hoi 16ng tir binh tiach 16ng vé lai binh chia cao 4p.
4.10.2. CAU TAO VA HOAT PONG

1-Ewidtng ol vdi dudng nén 1&n TEMNH.
2-Enitng nfi vdi dutog bit vé mdy ndn (C5p thip). :
3-Fning long méichit v BCOCA,

4+ Eudng nSivdibloh gch ldng.

5-Effng oSl vIi BCTA.

6-Eudfng nSi vdidin lanh hay thift bi bay bdi.
7-Céng tic phao.

2-%Yan an todn.

- Ap ks

10-%Yan dign tif.

11-Yan mét chifu.

12-Blnh béi Ity léng (BHLL).

Hinh 2. 31. Cdu tao binh hoi luu I6ng

Khi lugng 1dng trong cdc binh tich 16ng ting cao: van dién tir & dudng sd 2
mé d€ tao dp sud't thap cho binh hoi luu 16ng, khi d6 18ng tir cdc binh tich 18ng s& di
qua van mot chiéu 4 hodic 5 hodc 6. Qué trinh hoi 16ng két thiic khi lugng 16ng trong
cdc binh tich 16ng da & mic thAp: Khi mifc 16ng trong binh hdi lwu 18ng ting cao,
khi d6 cong tit phao sé& tic dong md van dién tir dudng s6 1 d€ tao 4p suit cao cho
binh, sau d6 md van dién tir dudng sd 3, 1dng cao 4p trong binh hdi luu 18ng sé& chdy
vé binh chita cao 4p thong qua van mdt chiéu 11. Trong thdi gian van hanh, 2 van
dién tir dudng s& 1 va 2 khong dugc c6 dién dong thdi. Binh hdi luu 18ng phai dit

thap hon cdc thi€t bi can hdi 16ng.

4.11. BINH TAP TRUNG DAU

4.11.1. NHIENM VU
Tap trung toan bd luong diu dong lai & cdc thiét bi trong hé thdng.
Hoi dau vé tir cdc thi€t bi vé lai cacte mdy nén, hoic x4 ra ngoai.

4.11.2. CAU TAO VA HOAT PONG
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(@ o
¢ ¢ ce

1-Bmh tip trung ddu (BTTL.
7 Buting hdiddu 1 bnh tdch ddw v BTTD.
3Budng hdi ddu tf BOCCA vE&BTTD.
4-Buding hdiddu ' BTG vé BTTD.
5-Buting bdiddu wr BCTA v& BTTD.
6-Buting bdi ddu ot BTL +& BTTD
7-Butng ndi vai duttng mdy nén hit vé.
2-Enting ndl vdi dudng mdy nén nén lén.
O.Buting bdiddu v cacte mdy nén.

10 Buttng x4 ddu ra ngodi.

11-Kimh xem mife ldng.

12-Cdng tic phao.

13-Van dién tir

14 Vanantodn.

15 Ap k&,

Hinh 2.32. Céu tao binh tdp trung ddu

Binh tip trung dau c¢é thé van hanh bing tay hoic ty dong héa hoan toan
thong qua cdc van dién tif va cdng tit phao. Khi mudén hdi dau tir cdc thi€t bi khac
vé binh tip trung dau, dudng ndi véi dudng hit may nén 7 & trang thdi md d€ tao
4p suat thAp cho binh, sau d6 s& md tir tir van chin mot trong cic thi€t bi cin dugc
hdi ddu. Trong qud trinh hdi dau khong dudc hdi 2 thiét bi trong cling mdt lic.

Khi mudn hdi dau tir binh tip trung dau vé€ lai cacte mady nén, lic nay tit cd
cdc van phdi & trang thai dong. T tif m3 van trén dudng hdi dau 9, do chénh 1éch
4p suit nén dau bi hiit vé cacte mdy nén.

Trong qu4 trinh van hanh, hai dudng 7 va 8 khong dugng mé dong thoi

Vi tri 1ip binh tap trung dau phai thap hon cdc thi€t bi can dudc hdi dau.

4.12. BINH CHUA THAP AP

4.12.1. NHIEM VU
Trong hé thong lanh binh chita thap 4p c6 nhiém vu:
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Chita 16ng mdi chat c6 nhiét d6 va ap suit bay hoi

Cap 16ng lién tuc cho cdc dan bay hdi (ki€u ngip 16ng)

Téch 16ng mdi chat trude khi may nén hiit vé

Téch dau boi tron 14n trong vong tuan hoan mdi chat
4.12.2. CAU TAO VA HOAT PONG

Binh chita thdp d4p dudc ldp phia trén dan bay hoi, dugc dung trong cic hé
thdng c¢6 nhiéu dan bay hdi hoic cdc dan bay hoi can dudc cAp dich dang ngip 16ng.

ﬁ—u;!—ﬁ—fb@

s ' H 0@

H_

| -Bniifng méi chat tit BTG hay BCCA dén. TAPIIIS o

2-Puifng m&i chdt dudc mdy nén huit wé. if AASSLATS b

3-Pufng méi chit vio din lanh, : N RO | I H 8§ )

4 Pnitfng mdi chf't tif din lanh +& BCTA. -ococooooooyroool Sy

S-Phim e, 1 S | 3

6-Van dién nr. " :
paf —

T-Van tift I tay.

2-Van ti€t luu mang.

9-Van an todn.

10-Béng b8 4plucthip.

L 1-¥an phao difu khi€n mits dich

1 2-Pung béidEu & bioh & ch diu.
13.Idpboc Ach ohigt

1 4-Biu &m bifn ohiét.

| 3-Enffng nap gas | Wdichdt lanh).

Hinh .2.33. Cdu tao binh chita thdp dp

Binh chita thdp 4p chita 16ng & 4p suat bay hoi sau khi tiét luu, lugng 16ng
trong binh dugc khong ché bing mot cong tit phao k&t hgp véi cdc van dién tir cAp
dich. Khi mtc 16ng trong binh cao hon qui dinh, cong tit phao s& cit dién vao van
dién tir cAp dich khong cho binh chita thap dp bi ngap dich.
4.12.3. VITRi LAP PAT

Trong hé thong lanh, binh chita thdp d4p dudc lip sau cum van ti€t luu va
tru6c dan bay hoi, binh chita thap 4p ludn dudc dit cao hon thi€t bi bay hoi.

4.13. THAP GIAI NHIET
4.13.1. NHIEM VU
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Thdp gidi nhiét dung d€ tdi toan bo luong nhiét trong qué trinh ngung tu cia
moi chat lanh trong binh ngung tda ra. Hay néi cdch khéc, thiap gidi nhiét dung dé
dua nhiét @6 nu6c sau khi 1am mat binh ngung tu tr§ v€ nhiét d6 ban dau.

4.13.2. CAU TAO VA HOAT PONG

Hinh 2.34 . Cdu tao thdp gidi nhiét

1.Dpng co; 2.Cdc thanh do trén cita ldy gio;  3.v6 thdp; 4. ddy néo; 5. Ddu gép dan phun;
6.cinh chdn;  7.cdnh quay; 8.cdc thanh dé khoi dém; 9.khoi déem; 10. hong gié;
11.ludi bao vé quat gio; 12.thang; 13.6ng dén nuéc vao; 14. chdn thdp
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1-Thdp gidi nhiét R R @
2.Thiét bi ngung L

3-Hdi mdichdt vio ?
4 18ng moichitm T 1 |
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5-Role dp lut nutie nnnnnnnnn""]

&-Wd 10 quat
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7-Bom mtic

2-Bom nutie bd sung
O.Buting cin bing
10 Ap k&

11-Phim loc

172 Phaa

X

t O

Hinh 2.35. Thdp gidi nhiét va binh ngung 6ng vé nam ngang

Hinh 2.36. Hinh ddng bén ngoai thdp gidi nhiét

Nu6c néng ra tif binh ngung dugc phun déu 1&én khdi dém, nhd khdi dém nudc
chdy theo dudng ziczic véi thdi gian luu lai khé 1au trong khoi dém, khong khi dudc
hit tf dudi 1én nhd quat, cling nhd khdi dém, dién tich ti€p xdc giita nudc va khong
khi ting 1én gdp boi va nhd d6 qua trinh trao ddi nhiét dudc ting cudng. Nudc bay
hoi vao khong khi, qud trinh bay hdi nudc gin lién véi qud trinh thu nhiét clia moi
trudng. PSi vdi binh ngung 1am mdt bing nuéc tudn hoan thi ludn ludn cé thip gidi

nhiét di kem.
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