Truong TCN KTCN Hung Vuong Khoa ky thudt lanh

CHUONG I

PAI CUONG VE TU PONG HOA HEt THONG LANH
1.1. KHAI NIEM
Tu dong héa hé thong lanh: La trang bi cho hé thdng lanh cdc dung cu ma
nhd cdc dung cu d6 c6 thé van hanh toan bo hoic tirng phan thiét bi trong hé théng
mdt cdch ty dong, chic chidn, an toan va do tin cay cao ma khdng cin sy tham gia

tryc ti€p ctia ngudi van hanh.

Tin hiéu vio Thiét bi PG tugng | Tinhi¢ura
A . ,(7 4} A ‘- A
Y diéu khién diéu khién X

Tin hiéu phdn hdi

Hinh 1.1. He théng diéu khién tr dong

Tin hiéu vao Y: Bao gdbm cdc cdm bi€n, thi€t bi bdo vé nhu: Role nhiét do.
Role 4p suit, Ro le nhiét ...

Thiét bi diéu khién: LA cic mach dién diéu khi€n, mach dong luc nhu ro le,
contictd, PLC, vi diéu khi€n va chiu su tic dong, khong ché cia tin hiéu vao.

Déi tuong diéu khién: LA cic motd dién, van dién tir,..... va chiu sy tdc dong
déng cit bdi thiét bi diéu khién.

Dai lupng ra X: La nhiét dd kho lanh, 4p suit, cudng do dong dién,.....

Hé thong ty dong c6 chic ning di€u khién toan bd su 1am viéc cia may lanh,
duy tri dugc ch€ d6 van hanh t3i vu va gidm ton hao san phAm trong phong lanh.

Mach diéu chinh: L mot hé thdng bao gdm nhiéu phan tif nhim muc dich
diéu chinh mot dai lugng ndo dé (nhiét do, @6 4m, mic 18ng,...), cic phan ti ¢ thé
12 cdc phan tir cAm bién, so sanh, dinh tri, diéu chinh.
Phdn hoi: La mot hé thong tin hiéu clia dai lugng dudce diéu chinh trd lai dung cu
diéu chinh.

1.2. PHAN LOAI HE THONG TU PONG PIEU KHIEN:
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Tuy theo cdng dung thanh phan ciu tao va mdi lién hé 1in nhau gifta cdc co
ciu, ngudi ta phan chia cdc hé thdng tu dong hda ra Iam ba loai ¢d bdn sau:

1.2.1. Mach diéu chinh hé: La mach diéu chinh khong c6 tin hiéu phan hdi

¢Z

Y ) badi tugng | X Y: dai lugng vao
diéu chinh > i Tuc

X: dai lugng ra
Z: tin hiéu nhiéu

1.2.2. Mach diéu chinh kin: La mach diéu chinh c6 tin hiéu phan hdi

Dba6i tugng X
> diéu chinh >

CB: phan tif cAm bi€n 1am nhiém vu nhin tin hiéu cin di€u chinh X va bién
ddi chiing thanh tin hiéu khic ph hop véi thi€t bi diéu khién.
DT: phan t& dinh tri,

T BOCA TE0

y Lm.ﬂl‘r RER HOT VE

B

dinh tri gi4 tri thong s6 duy tri

trong pham vi gid tri cAn duy

tri.

SS: phan tf so sdnh cé

nhiém vu ti€p nhan gi4 tri cla

phé\in tﬁ' dll’lh tI'l SO Sénh Véi :":I:I!- Pl i ruding
TRREH

To=X z2
dinh su sai 1éch d€ dua tin KHO LANH Mhap hang

gid tri cdAm bién dwa vé, xdc TH
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hiéu vao diéu chinh
DC: phan tif diéu chinh, bi&n tin hiéu nhan dugc vé sy sai 1éch thanh thdng s&
dé gay tac dong truc ti€p dén gid tri diéu chinh

1.2.3. Hé thong diéu khién theo chuong trinh

Y 5 B X
L ) "
> R O |
Tin hi€u vao Tin hi€u ra
Chuong trinh diéu Déi tugng
khién ty dong

1.3. YEU CAU VA NHIEM VU

Céc hé thong lanh can c6 céc thi€t bi ty ddong d€ dicu chinh cic dai lugng chd
y&u: nhiét do, 4p suat, d 4m, mic 16ng, luu lugng...

DP6i véi mot hé thong lanh nén hoi nhitng yéu cau nhiém vu chinh dit ra cho
cong tac tw dong hoéa la:
M4y nén: bdo vé qud tdi nhu: dong dién, nhiét dd cudn day dong cd. Nhiét do dau,
nhiét @6 dau diy, 4p sudt nén, 4p sudt hit, mat phase, nhiét do nudc lam madt, luu
lugng nuGe [am mat......
Thiét bi ngung tu: Pudc chia 1am 2 loai chd yé&u
Thiét bi ngung tu lam mdt bdng nudc: di¢u chinh dp suit ngung tu, luu lugng nudc
lam mat
Thiét bi ngung tu lam mdt bang khong khi: luu luong khi, 4p sudt ngung tu tdi
thi€u, ngoai ra con diéu chinh mdc 16ng trong binh ngung va binh chita cao 4p dé
cap 186ng cho thiét bi bay hoi.
Thié€t bi bay hdi: Gém céc thi€t cAp 18ng, diéu chinh nhiét do bay hoi, 4p suit bay
hoi, x4 tuy€t dan bay hdi.
P6i tugng cAn 1am lanh: Gom cdc thi€t bi duy tri nhiét d6 va d6 4m yéu cau trong

phong can lam lanh.
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CHUONG II
TU PONG HOA MAY NEN LANH

2.1. PAI CUONG

M4y nén 1a mot thi€t bi lanh quan trong nha't trong hé thong, vi vay doi hdi
viéc khéi dong, bdo vé 1a diéu dit biét can thi€t va bit budc.
Tu dong héa may nén lanh bao gdm cic van dé sau:

Ty ddong giam tai may nén khi khéi dong.

Tu dong bao vé may nén khi lam viéc.

Ty dong bdo hiéu khi mdy nén hoat ddng va bdo dong khi bi su cd.

Tu dong diéu chinh ning suat lanh.
2.2. TU PONG GIAM TAI KHI MAY NEN KHOI PONG

Trong cdc mdy nén lanh thudng dudc sit dung dong co dién xoay chiéu khong
ddng bo rotor 16ng séc¢, c6 thé mot phase hoic ba phase. Cac may nén c6 cong suit
tr 3HP trd 1én dudc st dung dong co 3 phase c6 3 hoidc 6 dau diy ra, diéu quan
trong l1a phai lam sao cho dong dién khéi dong khdong vugt qua cho phép. Cac may
c6 cong suat trung binh va 16n n€u ta chon phudng 4n khdi dong khong thich hgp,
thi 1am cho dong dién khdi dong ting cao. Piéu nay lam cho sut dp lugi dién, qué
tdi dudng day va qud nhiét diy quan dong cd lam cho tudi tho mdy nén gidm. Vi
th&, viéc chon phudng phap khdi dong thich hgp la rat quan trong.
Pé€ gidm tdi khi khdi dong may nén ngudi ta thudng duing cic phuong phap sau:

- Gidm tdi mdy nén biing cdch ddi ndi Y-A

- Gidm tdi m4y nén bing cdch thém dién tr§ phu vao diy quan phan cdm

- Gidm tai m4y nén khi khdi dong biing bypass dudng hiit va diy

- Gidm tai m4y nén khi khéi dong biing ddi ndi sao—tam gidc k&t hop bypass

- Gidm tdi may nén khi kh&i dong bang cdch vo hi€u hoa xilanh

- Gidm tdi mdy nén khi khdi dong bing cich thay ddi tan s&
2.2.1. Ty dong gidm tai may nén khi khéi dong biing ddi ndi sao — tam giac

Phuong phdp nay dugc dp dung khi dong co mdy nén c6 6 dau diy ra. Khi

mdy nén dugc tiép dién, lic nay dong co may nén dudc dau sao (Y), sau mdt
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khodng thdi gian 5 + 10 gidy dong co mdy nén ty dong chuyén sang ddu tam gidc
(A). Phuong phdp nay 1am cho dong dién kh3i dong mdy nén gidm di 3 1an.
So do mach dién

L1 L2 L3 .L
" |
START
RI RI
A A \
STOIE '
e, KA7 T—E-7 KA
KM
KA KY
N

KA
Ld ) ] [ & 0
X
y4

N N ||
() .
MASS —— Chay/ ditng Chay ch€ do sao Thai gian | Chay ché tam gidc

Y KY khdi dong

Mach dong luc Mach diéu khién

Hinh 2.1. Ty dong gidm tdi mdy nén khi khéi dong bing doi néi sao — tam gidc
2.2.2. Ty dong giam tdai may nén khi khéi dong bing hai cAp dién tré phu

Phuong phdp nay dudc 4p dung cho cdc mdy nén khi dong co c6 3 dau day ra.
Né&u déng dién tryc ti€p vao dong cd thi dong dién khdi dong s& 16n 1lam dnh huong
dén 1ugi dién va tudi tho may nén, vi thé nén ngudi ta d6ng dién qua tirng cip dién
trd phu d€ han ch& b6t dong khdi dong. Khi toc dd dong co dat khodng 75% tdc do
dinh mifc, lic nay dong co mdy nén dudc déng dién truc ti€p, loai bd cdc dién trd
phu. Thdi gian d6ng dién tirng cAp dién tr§ phu va déng dién truc ti€p vao dong cd
dugc thyc hién bdi cac relay thdi gian T1 va T2.
So do mach dién
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L1 L2 L3 ®
L
(-7 stop
CB%
[ KM
' | [\ SsTART KM C\
KM KR2 KR1 T2
KM KRl\
— e T T
€\ KkR2
. . T1
L L KR1 T1 KR2 T2 KM
R1 R1
B
AP v T T T T ]
L @ Khéi dong qua Khéi dong qua | Mady nén hoat
S R1va R2 R2 ddng v6i U ngudn
A i A L /\7
Mach dong luc Mach diéu khién

Hinh 2.2. Tu dong gidm tdi mdy nén khi khéi dong bdng hai cdp dién tré phu
2.2.3. Ty dong giam tai may nén khi khéi dong biing bypass dutng hit va day
Khi dong c¢d mdy nén dugc ti€p dién, lic nay van wid oAby

O

bypass (SV) c6 dién lam cho khoan hit va nén ciia may nén

thong nhau, duva mdy nén vao ché do khong tai. Sau khodng

thoi gian 5 + 10 gidy toc do dong cd dat khodng 75% + 80%

MM

tdc do dinh mic, lic nay van bypass bi cit dién lam cho

dudng hit va ddy tdch doc 1ap nhau, dua may nén lam viéc & tai dinh mic .

So do va mach dién
1 L2 L3 N L

B B 4 I ——
START)] |

CBY=—=2 f-- R1

KM KSW\

Jd v w | ri| [xm] [ksv] M
4 A I
®
L(®) L=
— == N Lo Thoi gian
MASS MASS Chay/dirng| M4y nén | Bypass gidm tai
“A A *A A o A
Mach dién dong luc Mach dién diéu khién

Hinh 2.4. Ty dong gidm tdi mdy nén khi khéi dong bang bypass duong hiit va ddy
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2.2.4. Ty dong giam tai may nén khi khéi dong bing d6i ndi sao — tam gidc két
hgp bypass

Phuong phdp nay dugc st dung két hop gitta 2 ciach gidm tii (d6i ndi Y-A
dong co va bypass khoang hiit va ddy). Khi dong co mdy nén dudc ti€p dién, khi d6
dong cd mdy nén dudc diu Y, dong thdi van bypass c6 dién lam dudng ndi khoang
hit va ddy thong v6i nhau, lic nay may nén lam viéc & ché do khong tdi. Sau thsi
gian khodng 5 + 10 gidy mdy nén chuyén sang ch& dd ddu A, ddng thdi cit dién
vao van bypass dua may nén vao lam viéc G tai dinh mdec.
S¢ d6 mach dién

N L1 L2 L3
§

by

T T START| | |
- AUT! MAN
B F \ \ RI \R] .
‘ ] ] R
KSV KM STOP T KAl f KA } KY
KA
IR
J ) G [ & 0O
o N
— — VA R
MTSS MTSS v )_?( Chay /dimg | Chay ch& do sao ]{1!11((1’11(?(1){1111 Chay ché tam gidc| Van bypass
*A A *A . A 4 /\‘>
Mach dién dong luc Mach dién diéeu khién

Hinh 2.5. Ty déng gidm tdi mdy nén khi khdi dong bang
doi ndi sao — tam gidc két hop bypass

2.2.5. Ty dong giam tdai may nén khi khéi dong bing cach vo hiéu héa xilanh

0 ché& dj lam vig¢c khong tdi: Khi khong c6 dp lyc dau, piston thiiy luc bi 10
xo 1 ddy vé phia trdi, 10 xo 2 bi kéo cin kéo tay don 3 vé phia phai ning vong dd 4
1én, ép 14 van hit dang vong 1én phia trén, v6 hiéu héa tic dung cta 14 van, piston
lam viéc & ch& do khong tai.
Khi khéi dong, 4p suat dau chua c6 nén cédc 14 van c6 co caAu ning van déu & trang
thdi khong tdi nén may nén khdi dong dé dang. Khi 4p sudt diu & trang thdi binh
thudng ciing 12 lic téc dd dong co gan dat dén tdc dd dinh mic, ldc ndy may nén

lam viéc § tai dinh muc.
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O ché dp lam viéc ¢6 tdi: Khi c6 dp luc ddu, piston thiy luc bi ddy vé phia
bén trdi, vong dd chot nang van ha xudng, van hidt 1am viéc § trang thdi binh

thudng.

Ap suitdau

| k2 |
4_t ] |
[ Wowide
| ® o
3)(A Pit tong thly luc ;jzfglod);(;
I_|_|_| 4.vong d6 chot qay 14 van

Hinh 2.6. Ty déng gidm tdi mdy nén khi khdi dong bdng cdch
vo hiéu héa xilanh
2.2.6. Ty dong gidm tai may nén khi khéi dong bing cach thay doi tan so’

Hién nay c6 rat nhi€u hing cho ra ddi cdc loai bi€n tan véi cdc loai cdng suat
khédc nhau, nén bi€n tan dugc st dung rong rdi trong cong nghiép, dic biét 1a diéu
chinh t6c d6 va khdi dong dong co. Nhung nhudc di€m cd ban clia bién tin 1 gid
thanh cao, va doi héi phdi biét cai dit cdc thong s6 trén bo bién tan.

Do toc dd ctia dong cd ti 1& thudn vdi tan s6 nén khi tan s& gidm thi toc do

dong cd cling gidm theo, dong thdi tan sd cling ti 1& thuin v6i Moment.
A

\Y%

Vmax

V2
Vi
Tan s6(Hz)
0 >
f2 fmax

Hinh 2.7. D6 thi quan hé giita tdn sé va dién dp
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Cudn khang
3pha200VAC, 1pha  Loc ... DC (tuy chon)
200VAC, 3 pha 300V AC  nhiéu @f\ @ e
= L=
otz May nén
e’ g
i:i}—cﬁ o— vir2 O M
oM w3

Bd hién thi Cac dén chi thi

Céc phim Num chinh tan so

Hinh 2.8. So do két néi dong luc

2.3. PIEU CHINH NANG SUAT LANH MAY NEN PISTON

Ning suat lanh clia mdy nén ciing nhu ctia hé thong lanh bao gid ciing thi€t
k& theo gid tri cuc dai, & diéu kién van hanh khic nghiét nhit nén khi van hanh
thudng bi thira ning suat lanh. Piéu chinh ning suit lanh nhim muc dich ning cao
kinh t&€ khi van hanh, duy tri nhiét dd budng lanh trong dié¢u kién van hanh thay ddi.
biéu chinh ning sui't lanh m4y nén piston thudng 4p dung cdc phuong phap sau:

- P6ng ngdt mdy nén ON — OFF

- Ti€t luu hai hit

- X4 hdi cao 4p vé dudng hiit may nén

- X4 hoi nén vé€ dan bay hoi

- Vo6 hiéu héa xilanh

- Thay ddi vong quay truc khuyu clia may nén.
2.3.1. Piéu chinh niing suit lanh biing cdch déng ngit may nén ON-OFF

Phuong phdp nay thudng dugc dung cho cdc hé thong cé cong sudt nhd, dp
dung cho c4c td lanh gia dinh, thuong nghiép, va cdc mdy diéu hoa nhiét do phong.

Uu diém: Pon gian, chi phi thap, d& 1ip dit van hanh, sita chita.
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Nhuigc diém: T6n tha't do khdi ddong nhiéu l1an, chi 4p dung cho cic hé thdng lanh ¢
cong suit nhd, do dao dong sai sd 16n, khong 4p dung cho yéu ciu chinh x4c cao.
Piéu chinh ning suat lanh bing cdch déng ngit mdy nén ON-OFF thudng dugc 4p
dung 2 céch:

- Stta dung role nhiét d6 (TH)

- St dung role 4p luc thap (LP)
2.3.1.1. Déng ngdt mdy nén ON-OFF bdng role nhiét dp

C Niict A &p
T | Suftp

T

ON
OFF

KHO LANH Thoi gian t

Hinh 2.9. So' 6 déng ngdt mdy nén ON-OFF bdng role nhiét do
Khi nhiét @6 kho lanh dat yéu ciu, lic nay ti€p di€ém thudng déng cla rdle
nhiét dd (TH) md ra ngit ngudn vao cudn diy contictd may nén (KMN). Khi nhiét
dd kho lanh tdng I16n hon nhiét do cai dit trén role nhi€t do, khi d6 may nén ty dong

ti€p di€m cap ngudn cho cudn diy contictd may nén.

LI 12 L3 L
STOP
CB .
START
KM

M;ss | Chay/dimg| M4y nén |

Mach dién dong luc Mach dién diéu khién
Hinh 2.10. So' @6 mach dién dong ngdt mdy nén ON-OFF bdng role nhiét do
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2.3.1.2. Déng ngdt mdy nén ON-OFF bdng role dp sudt thap

Khi nhiét dd kho lanh dat yéu cAu: ldc nay dp sudt hiit s& gidm dan va thip
hon gid tri cai dit trén rd le 4p sudt thap, khi d6 ti€p di€ém ro le 4p sudt thap bi tic
dong ngit ngudn vao cudn diy contictd may nén.

Khi nhiét do kho lanh ting cao din dé&n 4p suit hit ting cao hon dp suit cai
dit trén role 4p sudt thap tic dong ti€p diém 4p luc thap, ldc nay contic td may nén

dudc cAp ngudn va may nén hoat dong trd lai.

Nnigt A 4p
AT | Suitp

ON

OFF

TBBH

»
L4

KHO LANH Thoi gian t

Hinh 2.11. So' d6 déng ngdt mdy nén ON-OFF béng role dp sudt thdp

L1 L2 L3 N

117 AR
CBY =\ L E \ J .
._‘ OFE_._7 LP

KMN KSV
KMN\
K KMN
u v w SV
SS

~

r@ v
= Chay/dimg| Cap dich Mdy nén

MASS MA!

eZ

Mach dong luc Mach diéu khién
Hinh 2.12. So' @6 mach dén déng ngdt mdy nén ON-OFF bding role dp sudt thdp
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1.3.2. Piéu chinh niing suit lanh béng cach tiét luu hoi hiit

Khi van 6n 4dp diéu chinh ning suit lanh PC § vi tri ning sudt lanh t6i da thi

t6n that 4p sudt AP 13 tdn that 4p sudt ngay trong dan bay hdi. Khi diéu chinh 4p

sudt hit xudng, ning sudt lanh s& gidm tucng Wng.

Uu diém: Pon gian, dé thuc hién, dé ldp dit van hanh.

Nhugc diém: Ton that ti€t lvu 16n, hé s6 1am lanh gidm.

TBBH

KHO LANH

Hinh 2.13. So' d6 diéu chinh ndng sudt lanh béng cdch tiét luu hoi hiit

1.3.3. Piéu chinh niing suit lanh bing c4ch xa hgi cao 4p vé dudng hiit may nén

Phuong phdp nay lam giam
ning sudt lanh bing cdch phdi tron
hoi moi chat § binh chita cao 4p véi
hdi thdp dp trude khi mdy nén hit vé.
Do nhiét do ctia hoi mdi chat § binh
chita cao 4p la nhiét do ngung tu, nén
hdi moi chat hit vé clia may nén c6
nhiét do thap hon khi x4 tryc ti€p hoi
cao 4p tir ddu ddy may nén.

Khi nhiét d0 kho lanh dat yéu

cdu, khi d6 role nhiét d6 TH1 tdc

dong cap ngudn cho van dién tir

TREH

KHOY LANH

Hinh 2.14. so' do diéu chinh nang sudt lanh bing cdch
xd hoi cao dp vé duong hiit mdy nén

Ty dong hoa hé théng lanh
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lam cho ning sudt lanh gidm. Né&u trong qud trinh diéu chinh ning sudt lanh ma
nhiét dd dau d?fy qud cao thi rd le nhiét do TH2 sé& tdic dong cit ngudn vao van dién
tr. Van ti€t Ivu tay ¢6 nhiém vu gidm luu lugng mdi chit tir binh chita cao 4p vé
dudng hiat may nén.

L1 L2 L3 N L

T T T T_ ) g;\l R KMN

CBx——

t "7

KMN KSV

@z
-]
A~
2
4
Z]
wn

L(®) L=

MASS MASS
Mach dong luc Mach diéu khién

Hinh 2.15. so @6 mach dién diéu chinh ndng sudt lanh bdng cdch

&

Chay/ding | Maynén | Dicychinh

xd hoi cao dp vé duong hiit mdy nén
1.3.4. Piéu chinh niing suit lanh béing cach xa hdi nén vé truéc van ti€t luu
Pay 1a mot gidi phap hdp 1y d€ han ché nhiét dd dau diy qud cao vi d6 qua

nhiét clia hoi hit vé mdy nén do van tiét

lvu diéu khi€n. N&u d6 qud nhiét cao, C ] «

van ti€t luu s& md rong cho mdi chdt vao -y & y 1

dan bay hoi nhiéu hon. /J\ o E,_|_(
Khi gidm tii, van dién tit SV c6 = b N

dién cho hoi nén vao dan bay hoi, néu 4 X

nhiét do ddu dfy qud cao, khi d6 role X | F

nhiét d§ s€ tic dong vao van di€n tu - [ )

THEH

ngung cip hdi néng vao dan bay hoi.

EHO LANH

Hinh 2.16. So' d6 diéu chinh ndng sudt lanh bing

cdch xd hoi nén vé trudc van tiét luu
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L1 L2 L3 N °

111 o] i

opy T

CB

KSV
Mo [ [
ST T
pr— J___ sV X Diéu chinh
MTSS MA_SS Chay /ding Miy nén ning suit lanh
Mach dong luc Mach diéu khién

Hinh 2.17. So' @6 mach dién diéu chinh nang sudt lanh béng cdch
xd hoi nén vé trudc van tiét luu

2.4. TU PONG BAO VE MAY NEN LANH

2.4.1. Bdo vé ap suat nén qua cao

HF

Khi 4p sudt nén qud cao sé lam cho
dong dién 1am viéc mdy nén ting, hé thong

lam viéc khong hiéu qua, gy nguy hi€m cho

cic thi€t bi trong hé thong. P& khong ché

khong cho 4p sudt nén qud cao, trong hé thdng

lanh dugc st dung role dp suat cao. Rd le dp KHO LANH

sudt cao dudc 14y tin hiéu tir thi€t bi nhung tu,

binh chita cao dp hoic tai cdc khoang ddy clia  Hinh 2.17. So do bdo vé dp sudt cao
mdy nén. Khi 4p suit nén ting qud tri s6 cho

phép (cai dit), ldc ndy rd le dp luc cao sé& tdc dong ngit ngudn vao cudn

day contictd mdy nén, lam cho may nén ngung hoat dong.
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LO—
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STOP
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CB ===\
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I\Zass |Chay/dirng| M4y nén |
A '/} ‘/\?
Mach dong luc Mach diéu khién

Hinh 2.18. So doé mach dién bdo vé ap sudt cao
2.4.2. Bao vé ap suit hit qua qua thap
Khi hé thong lanh hoat dong, vi mot 1y do nao

d6 nhu: tic dudng Ong, ro ri dudng Ong, thi€u moi

chat lanh... 1am cho 4p suat hit ctia hé thong qud thap
gdy 4nh hudng dén niing suit lanh hé thdng, boi tron

va lam mét mdy nén. Vi thé: trén dudng hit hoic

khoan hiit clia mdy nén dugc bo tri role 4p sult thap

TEBH

nhim bdo vé mdy nén khi 4p suat hiit gidm qué

KHOLANH

Hinh 2.19. So d6 bdo vé dp sudt thdp

thap. Khi 4p sudt hiit gidm qua tri s6 cho phép: lic nay ro le 4p luc thap s& tdc dong

ngit ngudn vao cudn diy contictd may nén, 1am cho may nén ngung hoat dong.
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Hinh 2.19. So d6 mach dién bdo vé ap sudt thcfp
2.4.3. Bao vé hiéu 4p luc dau
B4o vé hiéu 4p suat dau dudc st sung cho cdc mdy nén cé hé thong boi tron

cudng bic bing dau. Ap suit diu khong 1a

yé&u t& quyét dinh, ma hiéu 4p sudt dau méi

1a thong s& quan trong d€ dinh gia chat

lugng ctia qua trinh boi tron.
APoi1 = Poii - Po

Poii: 4p sudt bom dau; Po: 4p sult cdcte

Néu khi mdy nén hoat dong ma khong

c6 4p luc diu, c6 nghia hé thdng bom dau bi

KHO LANH

su ¢6 hodc thi€u dau trong cicte... khi d6 qua
trinh boi tron khdng ddm bdo, 1am cho cdc 1 0 5 50 o dd bio v hidu dp luc ddu
chi ti€t bi mon va hu hdng. Do d6 ngudi ta

14p role hiéu 4p sudt dau vao hé thong d€ bdo vé mdy nén tranh hu hdng. Khi may
nén dudc ti€p dién, lic ndy chua c6 dp luc dau: Khi d6 dién tré nung néng hoat
dong, sau mot khodng thdi gian néu 4p lyc diu vin khong c6, lic nay dién trd nung
néng s& 1am thanh ludng kim co gidin mé§ ti€p diém T cit ngudn vio rd le R1 va cit
ngudn vao cudn diy contictd may nén KMN. Né&u khi may nén hoat dong ma 4p
luc diu binh thudng thi ti€p di€ém OP md ra cit dién vao dién trd nung néng hé

thong hoat dong binh thudng.
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LI L2 L3
L
°
N |
NN \\ R
CB t
OFF
KMN E7
R 2
N
@) -
= N o Bdo vé mat
Mass Chay/dirng [ Mady nén 4p luc diu
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Hinh 2.21. So' @6 mach dién bdo vé hiéu dp lyc ddu

2.4.4. Bao vé qua dong dién

Khi may nén hoat déng, vi li do nao d6 dong dién lam viéc cia mdy nén 16n
hon dong dién dinh mifc cia dong co, di€u nay lam dong cd bi qud tdi, nhiét lugng
tda ra trén diy quan dong cd ting va lam chdy, cham bo didy quan dong cd mdy
nén. P& bio vé khi ddng cd may nén khi bi qué tai, ngudi ta st dung role nhiét (néu
dong cd mot phase thi st dung role nhiét mot phase, néu dong cd 3 phase thi st
dung role nhiét 3 phase), khi chon ro le nhiét phai tinh todn sau cho né phu hgp véi

dong co may nén va tic dong ki€¢p thdi khi mday nén bi qua dong.

F 2 B 1§
STOP

CB é# STARTH
ok

LI L2 L3 L® l
[

o\ |f .
|RN
RN T
R KM
© Sl
I\fass |Chay / dtrng| M4y nén |
Mach dong luc Mach diéu khién

Hinh 2.22. So do mach dién béo vé qua dong dién dong co

2.4.5. Bao vé qua nhiét diy quan dong co
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D€ han ché nhiét do day quan dong cd mdy nén qué cao, trong bd diy quin
dong cd ngudi ta 1ip mot bd bdo vé qud nhiét (thermic) 4p sit vao bd day quin, c6
thé nam trong block hoic nim ngoai block. Bdo vé qua nhiét dudc 1dp ndi ti€p véi
cudn diy contictd may nén. Khi nhiét @6 ddy quan hoic thAn mdy nén 1én cao qud
qui dinh, khi d6 bd bdo vé qud nhiét s& ngit dién vao conticto mdy nén, cit ngudn
vao mdy nén.

L
L1 L2 L3
L A 4 ST0P~{

CB éﬁ% START
_‘

-
KM\\\ .

R
i

R KM

ol |

|Chay / dtmg| Mady nén |

Mach dong luc Mach diéu khién
Hinh 2.23. So' d6 mach dién bdo vé quia nhiét ddy quan déng co

2.4.6. Bdo vé mat phase

D6i véi may nén st dung lu6i dién 3 phase, bi mat 1 trong 3 phase thi dong
dién mdy nén sé& ting va din dén chdy dong co. d€ an toan khi van hanh, trong hé
thong di€u khién cin phdi c6 mach bdo vé khi mat phase. N&u 1 trong 3 phase bi
mat thi khong cho phép khdi dong hé thong.

C6 nhiéu cdch d€ bio vé mdy nén khi mat pha, & diy gidi thiéu cich bdo vé
pha don gidn di€n hinh.

So d6 mach dién
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Bdo vé phase Midy nén

Hinh 2.24. Mach dong lyc va mach diéu khién bdo vé mdt phase
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CHUONG 111

TU PONG HOA THIET BI NGUNG TU
3.1. PAI CUONG

Trong hé thong lanh, thi€t bi nhung tu 12 mot thi€t bi chinh va rat quan trong
trong hé thong lanh. Vi th€ can phai vin hanh, diéu khié€n thi€t bi ngung tu hgp ly
s€ gitip hé thong hoat ddng hiéu qua va ti€t kiém dugc chi phi.

Trong qué trinh hoat dong, n€u 4p sudt ngung tu hoic nhiét dd ngung tu qua
cao s& lam niing suit lanh gidm, tiéu tdn dién ning. Pi€u d6 din t6i hé thong lam
viéc khong kinh t&€ va giy ra quéd tdi cho dong cd may nén. Ngudc lai, néu 4p suit
ngung tu qud thdp s& dnh hudng dén viéc cap 16ng cho thi€t bi bay hdi lam ning
sudt lanh hé thdng gidm.

Tu dong héa thi€t bi ngung tu bao gdm cdc nhiém vu sau:

Duy tri nhiét do va 4p suit ngung tu khong d6i, hoic dao dong trong mot khodng
cho phép.

Ti€t kiém nuéc gidi nhiét doi véi thi€t bi ngung tu 1am m4t bing nudc.

Ti€t kiém dién ning khi thi€t bi ngung tu 1am viéc.

3.2. TU PONG HOA THIET BI NGUNG TU LAM MAT BANG KHONG KHI

Da6i véi thi€t bi ngung tu 1am mat bing khong khi, dit biét 1a thi€t bi ngung tu
lam mat bing khong khi ddi juu cudng bic, khi diéu kién 1Am mdt thay d6i s& 1am
cho 4p sudt ngung tu va nhiét dd ngung tu thay ddi, diéu nay dnh hudng d&€n ning

sudt lanh ctia hé thong va dnh hudng d€n tudi tho thi€t bi ngung tu. Vi vay viéc

diéu khi€n ty dong thi€t bi ngung tu lam "

viéc an toan va hiéu qud 12 vo cling cin

—
thiét. Tif midy nén tehi

3.2.1. Thiét Bi Ngung Tu s dung 1 quat
D6i véi thi€t bi ngung tu c6 dién tich
trao ddi nhiét nhd, ngudi ta thudng dung

mot quat dé€ gidi nhiét. Khi hé thdng hoat Bén hinh chifa

0 i i&t bi A Caod
dong thi quat thi€t bi ngung tu hoat dong, 0 dp

Ty dong hoa hé théng lanh Trang 20



Truong TCN KTCN Hung Vuong Khoa ky thudt lanh

nhung vi mot 1y do nao d6 (nhiét dd moi trudng qud cao, quat bi su ¢d, bé mat trao
ddi nhiét ciia thi€t bi ngung tu bi bAm ban...) 1am cho dp suit ngung tu qui cao: Liic
nay mot thi€t bi bdo vé 1a role dp suit cao sé& tdc dong ngit ngudn vio may nén,
hodc hé thong. Trong trudng hop nay ciing c¢é thé st dung rdle nhiét do dé khong
ch& nhiét do thi€t bi ngung tu.

y ;’ ; ’ STARTI l l

{r

Th= K

\ {
% T

L [xe] [r] [x]
o |
Chay/ ding Quat dan ngung tu Mady nén
Mach dong luc Mach diéu khién

3.2.2. Dan ngung lam mat bing khong khi st dung 1 quat 1 phase 3 toc do

DPoi v6i thi€t bi ngung tu cé dién tich trao ddi nhiét vira va nhd, néu lam viéc
vdi diéu kién 4p sudt ngung tu dé thay ddi, lic ndy ngudi ta thudng diing mot quat
c¢6 nhiéu tc do thay ddi d€ giai nhiét. Ung véi mot khodng 4p sudt ngung tu thi s&
cho tuong tng mot t6¢c do quat chay.

L1 L2 L3

oz

Lur1) [Hr2] [Hes

CB

Tu mdy nén t6i

Dén binh chita =
cao ap Mass
Mach dong luc
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3.2.3. Dan ngung lam mat bing khong khi st dung 3 quat 3 phase

D3&i véi thi€t bi ngung tu c6 dién tich trao d6i nhiét 16n, n€u sit dung mdt quat
dé gidi nhiét s& khong hiéu qua, d€ ting kha ning gidi nhiét cho thi€t bi ngung tu
ngudi ta thudng ding 2 hodc 3 quat d€ gidi nhiét. Ung v6i mot khodng dp suét
ngung tu hay nhiét do thi s& cho twdng tng sd Iugng quat hoat dong.
Vi du: Khi 4p suat ngung tu nhé hon hoic bing 14kg/cm? thi quat 1 chay. Khi 4p
sudt ngung tu nhé hon hoic bing 15kg/cm? va 16n hon 14kg/cm? thi tdc d6 quat 1
va 2 chay. Khi 4p sudt ngung tu nhé hon hoic bing 16kg/cm? va 16n hon 15kg/cm?
thi toc do quatl,2,3 chay. Khi 4p sudt ngung tu 16n hon 16kg/cm? mdy nén dirng.
Khi 4p suadt gidm xudng nhd hon 14kg/cm? thi mdy nén hoat dong trd lai.

Ty dong hoa hé théng lanh Trang 22



Truong TCN KTCN Hung Vuong Khoa ky thudt lanh

Lupi] [He2| [He3]
Dé&n binh chita

TU mdy nén t6i
cao ap
>—

ILI Im Im ] | Il

_| | RI | R1 R1
STOPI HP2 | HP3
15at 16at
KE2 KC
J
[r1] [kr1]| [ke2| [kE3] [xc |
N
[
Chay / ding Quat 1 Quat 2 Quat 3 Midiy nén
Mach dong luc Mach diéu khién

3.3. TU PONG HOA THIET BINGUNG TU LAM MAT BANG NUGC
3.3.1. Thié&t bi ngung tu lam mat bing nuéc tuan hoan
Thiét bi ngung tu lam mdt biing nu6c tuan hoan ludn duge di keém vdéi thap
gidi nhiét, khi nuSc gidi nhiét ra khdi thi€t bi ngung tu ¢é nhiét d6 cao dugc dua vé
thap gidi nhiét dé€ 1am gidm nhiét d6 nudc 1am mat xuéng bing nhiét d6 ban dau
nhd mot quat huéng truc trude khi dugc bom tuidn hoan bom vao thi€t bi ngung tu.
Bom nudc tuan hoan dudc bdo vé nhd mdt role 4p sud't nudc WP, né€u vi 1y do
nao dé bom nudc bi su ¢d, hoidc dudng 6ng nude bi tic nghén, thi sau mot thdi gian
néu khong c6 dp luc nudc lic ndy bom dudc ngit dién. Néu lugng nudc trong bé
chita nudc clia thdp gidi nhiét thaAp hon qui dinh, khi d6 van phao sé& ty dong cap
nudc bd sung va tu cit ngudn nude khi da dat yéu cau.Trong khi hoat dong vi li do

nao d6 n€u 4p suit cao ting thi role 4p suit cao sé cit ngudn dién vao mdy nén.

Ty dong hoa hé th(fng lanh Trang 23



Truong TCN KTCN Hung Vuong Khoa ky thudt lanh

ﬂ' ! QUAT HUT
Tu mdy nén

%55555555555 ) o

II\A\II\A\A\AAA\

....... XX
KK KRR
’0:0‘

» A Binh ngung tu
X, KD
’E'__@ f ben VL
$ I BOM NUGC
11 12 L3 5
STARTl l l
_| | RI | KF
! I
STOP _| WP
15at
|R1| L | [xe] |KF| IKCI
N ]
Chay / dimg é: ;{'mh ;LL:;C Bom TGN| Quat TGN N[V“eyd“;l“uz"cfgo
Mach dong luc Mach diéu khién

3.3.2. Thiét bi ngung tu lAm mat bimg nuéc khong tuan hoan

Thi€t bi ngung tu 1am mat biing nudc khong tuan hoan, hay néi cich khic
khong st dung thdp gidi nhiét. Sau khi lam mat, nudc dugc thdi ra ngoai va lugng
nudc nay khong can hoi lai thi€t bi ngung tu.
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b€ diéu khién va khong ché nhiét dd nuSc 1am mat cla thi€t bi ngung tu loai
nay, ngudi ta thudng dung phuong phap thay ddi luu lugng nudc 1am mat bing cich
bd nhiéu bom song song v6i nhau, cdc bom nuéc 1am mat nay dugc khong ché nhg
vao céc role hiéu nhiét d AT1, AT2, khi nhiét 6 nudc sau khi qua thi€t bi ngung
tu (nudc ra) cao lic nay cdc rdle hiéu nhiét do sé tdc dong cAp ngudn cho bom b6
sung B3 va B2, bom chinh B1 dudc bdo vé nhd mot rdle 4p luc nude. Néu vi li do
nao d6 ma B1 khong bom dudc nude, khi dé role dp lyc nuSc sé cit ngudn khong
cho bom B1 hoat dong.

Trong qué trinh hoat dong n€u 4p suidt nén clia mdy nén qud cao: lic nay rdle
4p sudt cao sé tdc dong cit ngudn vio may nén.

Hoi tr MN vao

Nudc ra
Y

Binh ngung

V !

Y

Nuéc vao

L1 L2 L3

Tin hiéu dp

Chay/ dirng Bom 1 Bom2 | Bom3 Mdy nén e nude

Mach dong luc Mach diéu khién
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3.3. TU PONG HOA THIET BI NGUNG TU LAM MAT HON HGP NUGC VA

KHONG KHI

3.3.1. Thi€t bi ngung tu lam
mat hén hgp nuée va khéong
khi d6i Iuu cudng bitc (ki€u bay
hoi)

Thié€t bi ngung tu 1am mat
hon hdp nude va khong khi doi
lvu cudng buc hay con goi la
thdp ngung tu, d€ tu dong hoa
thi€t bi ngung tu nay ta cAn quan

tAm dén bom nudc tuan hoian

ttt

Tif iy meén i

@]

GUATHUT

ST

FYEEES
N

=

kXl Binh chifa

19

o ap

ROM KU

LSS LSS

gidi nhiét P vad quat hdt 1am mat Q. Khi cAp ngudn lidc ndy quat hiit Q hoat dong thi

bom nudc tuan hoan P s& hoat dong. Néu trong mot khodng thdi gian vi mot 1i do

nao dé nudc khdong bom 1€n duge bom nudc Pty dong dirng (bdm nudc dugc bao vé

b3i mot rdle ap sudt nudc WP va mot ro le thdi gian T). Khi thi€t bi ngung tu ddm

bdo da hoat dong thi may nén hoat dong, khi thi€t bi ngung tu bi sy c6 khi d6 mdy

nén phai tu dong dirng. P& ddm bio 4p sudt ngung tu khdng qué cao, ngudi ta bd tri

mdt role 4p sudt cao HP d€ cit may nén khi thi€t bi ngung tu bi qud 4p.

Sau thdi gian hoat dong, lugng nudc trong bé chita c6 thé bi thi€u, trong

trudng hdp nay cé thé bd tri thém mot van phao dé ty dong cidp nudc bs sung.
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3.3.2. TBNT lam maét biing nuéc va khong khi d6i luu ty nhién (ki€u tuéi)

Thi€t bi ngung tu loai ndy ciing gidbng nhu thdp ngung tu, nhung khong c6

quat hit IAam mat nuSc va khong dugc bao boc xung quanh. V& cich diéu khién

ciing gidng nhu thap ngung tu. Khi mic nuSc trong b€ chita xudng thap, khi d6 ta

¢6 thé cap nude b8 sung biing mot trong hai dudng. O day gidi thiéu mach dién

diéu khién st sung bom P2 d€ cip nudc bd sung thdng qua mot van phao FV.

Khi nhan START, bom nudc tuan hoan P1 hoat dong thi mdy nén hoat dong.

Né&u sau mdt thdi gian ma bom nudc P1 khong bom duge nude thi khi d6 bom P1 va

mdy nén ty dong dirng. N&u 4p suit ngung tu ting cao vudt khdi tri s6 cho phép lic

nay may nén ty dong diurng.
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CHUONG 1V

TU PONG HOA THIET BI BAY HOI
4.1. TU PONG CAP DICH DAN BAY HOI BANG VAN TIET LUU NHIET

Khi tdi nhiét ting, moi chat lanh vao dan lanh it, din d&€n do6 qud nhiét hit
ting, khi d6 diu cdm nhiét s& 14y tin hiéu nhiét do chuyén thanh tin hiéu 4p suat tic
dong d&n ty van 1am cho cifa van md rong cip 16ng vao dan bay hoi nhiéu hon. Khi
mdi chit lanh vao nhi€u, dd qud nhiét gidm, khi d6 4p sudt trong bau cdm nhiét
gidm 1am cho ctta van d6ng bét lai, moi chat lanh 16ng vao dan bay hdi it hon.

Van ti€t lvu nhié€t cAn bing trong dudc 4p dung trong cdc hé thong lanh nhd
c6 dan bay hoi bé, tdn that 4p sudt khong 16n. PGi véi cdc hé thong lanh 16n, ton
thap 4p sud't 16n, hay tdi nhiét thay d6i nhiéu, lic nay ngudi ta si dung van tiét luu
nhi€t can ngoai.

Khi chon van tiét lvu phdi ddm bdo cip 16ng binh thudng cd khi ning suit

lanh 16n nha't va nhd nhat.

/ 3 (

O £

4.2. TU PONG CAP DICH DAN BAY HOI BANG VAN TIET LUU PIEN TU
Céc hé thong lanh ding van ti€t luu nhiét c6 dd qua nhiét va lugng 18ng thay
ddi dang ké, d€ khic phuc nhuge diém clia van ti€t lvu nhiét ngudi ta sit dung van
ti€t luu dién ta.
Nguyén tic c¢d ban clia van ti€t lvu dén tir 12 14y tin hiéu do qud hoic 14y tin
hiéu dp suat hit dua vé& bo vi xtt Iy d€ xir 1y va bién tin hiéu khong dién thanh tin
hiéu dién dé diéu khi€n cdc budc clia dong cd (quay thuin hay quay ngudc). Pdi

véi cdc van tiét v nhiét, d6ng md clra van nhd vao 4p suit trong dau cdm nhiét. Pdi
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v6i van tiét luu dién ti¥, viéc déng md clra van nhd vao cic budc quay cia dong co

budc.

-1 T-PC T-PC: B vi x@ 1y

| AF1,AF2: Tin hiéu nhiét do hoidc 4p suit
I

I

|

@ RTC: Van ti€t luu dién t&
T‘\IBCCA,%.IIIIIIII Ve MN

AF 1 T1T1r1Trririi AF? -
RTC Dan BH

>,

4.3. TU PONG CAP DICH DAN BAY HOI FREON CG LGN
D&i v6i dan bay hoi ¢6 ning suat lanh 16n nén c6 ton thit 4p sut 16n, do d6

can stt dung van tiét luu

5V

nhiét ciAn bing ngodi.  TiBCCA

Dan bay hdi ¢6 cum

O &

ong xodn bd tri song

Bxiu chia lng

N .2 ~
song nhdm giam ton

J =,

. . -
e maymen

thadt 4p sudt d€n mic

T¥ini lanh Ong zdp hef

thap nhat. P phan phoi
16ng déu din cho cic ong trao dGi nhiét trong dan phdi c6 diu chia 16ng theo
phuong phdp thily dong hay 4p dong. Cdc 6ng phan phdi 1dng c6 chiéu dai va kich
thudc nhu nhau dé c6 tdn that 4p sudt nhu nhau.

4.4. TU PONG CAP LONG CHO BINH BAY HGI THEO PO QUA NHIET
Trén binh bay hdi dudc bd tri mot ro le hiéu niét do AT dé cdm bi€n nhiét d6

vao va ra cua binh bay hdi. ——
Miy nen bt we

Khi hi€éu nhiét do ting (hay d6 qua
nhiét hoi hdt gidm): rd le hiéu nhiét do AT
ngit mach (md ti€p di€m) van dién tir ngiing

cap 186ng vao binh bay hdi. Khi hiéu nhiét do

tdng: ro le hi¢u nhiét dd AT déng mach van

L,|'||||i_: wilgn

dién tir cAp 186ng vao binh bay hoi.
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So @6 mach dién

L1 L2 L3 N
Y B B 1 L
@
START
SUNIR l
_| |° R1
! ]
STOP_l AT |
[ 4
ke\ N\ \  ksv\ \
KMlT
Al Bl c Al B R1 KSV KM
N
In@)EnO ’
- = Chay /ding | Cédpdich | Madynén
MASS MASS
Mach dong luc Mach déu khién

4.5. TU PONG CAP LONG CHO BINH BAY HOI BANG CONG TAC PHAO

Pé c4p 16ng va khdng ché€ mic 16ng trong binh bay hdi: trén binh bay hdi
ngudi ta bo tri modt cong tic phao FV va mot van dién tr SV dudc ldp trude van tiét
lvu. Khi mic 16ng trong binh bay hdi & vi tri thap, cong tic phao FV déng dién cho
van dién tir cAp 16ng vao binh bay hoi. Khi mirc 16ng trong binh bay hdi & vi tri cao,
cong tic phao FV cit dién van dién tf ngung cAp 16ng vao binh bay hoi.

L1 L2 L3 N L

1

cB | R

My min b vé

KSV %;EL oy IL
KM|T I _E Lo vio
A s [ Ri] [xsv] [xwM] VIL SV
o T T
vAss

Chay /dimg | Cépdich M4y nén

KC

MASS

Mach dong luc Mach diéu khién
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4.6. TU PONG CAP LONG CHO BINH BAY
HOI BANG VAN PHAO

Hiii v MM

Tuong ty nhu cdp dich bing cong tic d L 1+ A"

Long i

phao, nhung & diy st dung mdt van phao tu
dong cap dich vao binh bay hdi bing cidch déng

md ctta van. Khi mirc 16ng & mic thap: ldc nay
phao sé& tdc dong md clra van cap dich vao binh
bay hoi. Khi mitc 16ng trong binh bay hdi § mic cao, liic may phao s€ tdc dong dong
clta van ngirng cip dich vao binh bay hai.

4.7. CAP LONG CHO NHIEU DAN BAY HOI NHO COT LONG

Yéu cau clia phuong phdp nay 12 binh tich 16ng (BTL) phdi lip dit cao hon
cdc dan bay hdi, cdc dan bay hoi cin c¢6 do cao gidng nhau.

NhS dd chénh léch mic 16ng trong binh tich 18dng so véi cic dng trao ddi
nhiét cia ciia dan bay hdi, 16ng s€ tu chdy vao cac dan bay hoi.

Cap 16ng vao binh tach 16ng thong qua mdt cdng tdc phao FV: khi mic 16ng
trong binh tdch 1dng & mic thip, lic nay cdng tic phao FV sé& tic dong cip ngudn
cho van dién tir SV cap 16ng vao binh tidch 16ng. Khi mic 16ng trong binh téch 16ng
cao hon qui dinh, khi d6 cdng tic phao cit dién vao van dién tir SV, ngung c4p 10ng
vao binh tidch 16ng. C4c budng lanh dudc khong ché nhiét dd bdi cdc role nhiét do
TH1, TH2, TH3. Khi nhiét do budng lanh dat yéu cau, rd le nhiét dd tic dong ti€p
di€m cit dién vao cdac van dién tr SVI1, SV2, SV3.

Hoi vé MN
BTL
SV <
—J\ - = T — —{ TH1 — — | TH2 A (——|TH3
SN EER JEI—A: I ]
TTET g[OT H[B g [@
| - —ﬂ —ﬂ —ﬂ
- AN AN NN
HLRRRA HLRARA i
, . ﬁj SV1 SV2 SV3
Long vao >
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1 L2 L3 N

—
. J
—

KSv1 KSV2 KSV3 KSV

Mach dong luc

|KC

w2
<
>
5
*—
.7
—0—0 &
.7

STOP—l Fv| THI ) T}Bl f
. [ J [ J
T 3 A e e | v
o 1o I
MF1| MF2‘ MF?3
R1 kc| [ksv| |™MF] |MFo [MEY [KSV] [KSV] [KSV
N
(-
PR Quat Quat Quat o 1 N
Chay/ dirng My nén ng)TdL“h Danlanh1| Danlanh2| Dan lanh3 Cap dich dan lanh
Mach diéu khién

4.8. CAP LONG CHO NHIEU DAN BAY HOI NHO BOM LONG TUAN HOAN

Cap 16ng nhd bom tuan hoan khic phuc dugc nhudc diém clia phuong phdp
cAp dich nhd cot 16ng: Phuong phdp nay c6 thé sit dung binh tich 16ng (BTL) hoic
binh tuidn hoan (BTH). Trudng hgp nay binh tdch 1dng hodc binh chifa tudn hoan
khong cin dit cao hon cdc dan bay hdi, dd cao clia cdc dan bay hdi khong nha't thi&t

phdi biing nhau.
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Cap 16ng vao tuan hoan thdng qua mdt cong tic phao FV: khi mic 18ng trong
binh tudn hoan & mic thip, lic nay cong tic phao FV sé& tic dong cAp ngudn cho
van dién tir SV cip 18ng vao binh. Khi mifc 16ng trong binh tuan hoan cao hon qui
dinh, khi d6 cong tic phao cdt dién vao van dién tir SV, ngung cip 16ng vao binh
tuan hoan.

Céc budng lanh dudc khdng ché nhiét d6 bdi cic role nhiét 46 TH1, TH2,
TH3: Khi nhiét 46 budng lanh dat yéu cdu, ro le nhiét do tic dong ti€p di€m cit
dién vao cac van dién tor SV1, SV2, SV3.

Léng thap 4p dua 1én cdc dan bay hdi nhd mot bom dich tuan hoan P

L1 L2 L3 N

KSV2) KSV3! KSV
MTSS I\KSS I\ESS
Mach dong luc
‘L
STARTI l l l
_| | R | Rt |I KC
STOP Fvi| TH1| TH2| TH3 I FV2
° |. | |0 ®
O o MFI |o MF2 |gMF3||
MF1| MF2| MF3
R1 KC SV MF1 MF2 MF3 SV1 SV2 SV3 KP
N
(-
I Quat Quat Quat Bom cip dich
Chay dimg May nén Caggfh Danlanh1 | Dan lanh 2| Danlanh 3|  Cap dich dan lanh Igacndi;n;lc
Mach diéu khién
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4.9. TU PONG BAO VE DAN BAY HOI KHONG BI TRAN LONG

Pé chong tran 18ng dan bay

hoi: truGc van tiét lvu ldp dit mot

@

van dién t0r SV. Khi mdy nén hoat

dong sau modt khodng thSi gian

(khodng 30 gidy) thi van dién tu LR BAY H
hoat dong, n€u may nén dirng thi
van dién tir ditng ngitng cAp 1dng trdnh 1dng tran vao dan bay hoi. G day st dung

dan bay hdi lam lanh gidn ti€p (quat) d€ ddi luu khong khi trong budng lanh.

1 L2 L3 N .L
1 ]
START

|'R1 | KF
<

KSV | e 4 .
R1
Bl C Al B KF| [kc] [ 7] [ksv
N
L)L .
e mss Chay/ dirng Ql]lgﬁl];dﬁn My nén Cip dich
) N N
Mach dong luc Mach diéu khién

4.10. TU PONG BAO VE VA CAP LONG BINH BAY HOI
Cap 16ng cho binh bay hoi cang day cang tot nhung tuyét ddi khong dugc

tran 16ng, n€u 16ng bi tran vé mdy nén s&

-

N N 5 N ” , , Heti vié MN
lam va dap thuy luc gdy hu hong médy nén.

[ —— e ————

D€ cap 16ng va khdng ché mitc 18ng khong
cho tran vé mdy nén: trén binh bay hoi
ngudi ta bd tri hai cong tdc phao FVI va
FV2. Cong tic phao FV1 dung d€ cip 18ng

cho binh bay hoi khi mic 16ng thdp hon yéu

YTL 5v Lfrl'lj__‘ vin
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cau, cong tic phao FV2 dung d€ ngit cdp dich vao binh bay hdi

Khi mttc 18ng trong binh bay hoi & mitc thap, khi d6 van dién tir SV c¢6 dién
cap 16ng vao binh bay hai.

Khi mitc 16ng trong binh bay hoi & midc cao, khi d6 cong tic phao FV2 sé tac
dong cit ngudn vao van dién tir ngling cAp cAp 16ng vao binh bay hoi.

Khi ngirng cip 18ng, Iuong 18ng trong binh sé& can dan do bay hoi, cho d&€n khi
mitc 16ng dudi mitc thdp (muc tic dong cia van phao FV1) lic nay Cong tic phao

FV1 sé& tdc dong cAp ngudn vao van dién tir SV c4p 18ng vao binh bay hai.

L
L1 L2 L3 N °
START l l l
_I | R1 | KC
Fv2
STOP_l
FV1
o
N
[
Chay /dimg Mdynén | Céapdich
A A R
Mach dong luc Mach diéu khién

4.11. TU PONG PIEU KHIEN NHIET PO DAN BAY HOI BANG CACH
PONG MG CAP DICH THEO TUNG CAP NHIET PO

Cap dich cho dan bay hdi theo titng cap nhiét do dugc 4p dung trong cdc hé
thong c6 tdi nhiét thay ddi 16n, cdc hé thong cin ti€t luu siu, hoic dung d€ diéu
chinh ning sudt lanh cla hé =  ————ccccoemm—— 1

thong. Khi ti€t luvu sdu néu su

t6i thi€u 16ng moi chit cidp cho
VE MAY NEN
P—

|

|

|

. |

dung mot van ti€t luu c¢6 thé dan |
|

|

|

BCCA T

dan bay hoi lam gidm niing suit

AN BAY

lanh cia hé thong. Mu6n ting
hiéu qud hoat dong ciia hé thdng
ngudi ta 1dp nhiéu van ti€t luu song song vdi nhau, trude cdc van ti€t lvu dugc 13p

cdc van dién tir d€ déng md luu lugng moi chat vao dan lanh.
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Céc van dién tir dudc déng m3 nhd cdc role nhiét do budng lanh, ¥ng véi
tirng khodng nhiét do sé twong &ng véi sd van dién tir dugc cap dién.

O day gi6i thiéu cap dich dan bay hdi biing ba van ti&t luu VTL1, VTL2,
VTL3, ba van ti€t luu ndy dugc khong ch€ nhd ba van dién tir SV1, SV2, SV3 tuong
ing vdi titng khoang nhiét d6 cua role nhiét @6 TH1, TH2, TH3.

Gi4 st yéu cAu clia hé thong:

Khi nhiét do kho lanh T, > -10 ° C thi van tiét lvu VTL1, VTL2, VTL3 hoat
dong.

Khi nhiét do kho lanh trong khodng -20 ° C < T, < -10 ° C thi van ti€t luu
VTLI, VTL2 hoat dong, VTL 3 dong.

Khi nhiét do kho lanh trong khodng -30 ° C < T, < -20 ° C thi van tiét Ivu
VTLlhoat dong, VTL2, VTL 3 dong.

Khi nhiét do kho lanh trong khodng T, < -30 ° C thi van ti€t luu VTL1, VTL2,
VTL 3 d6ng: May nén dung.

Khi nhiét do kho lanh ting d&€n T, > -10 ° C thi hé thong tu hoat dong trd lai
nhu ban dau.

L1 L2 L3 N

[
CB R ==

KSV3

Mach dong luc
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.L
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START KF' KC
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E—I TH3 TH2 | TH1
@
STOP 30 ] 20 ] 0 ]
g ° °
R3 R2
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e
R1 KF KC R2 R3 K§V KgV K§V
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e

uat Ma £ 1 R .
Chay /dung SBH néri/ Cap dich dan bay hoi

Mach diéu khién
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CHUGNG V
TU PONG HOA THIET BI PHU

5.1. BINH TRUNG GIAN CO ONG TRAO POI NHIET
Binh trung gian 12 mot thi€t bi phu khong thé thi€u trong cic hé thdng lanh

hai c4p nén. Ty dong

Miy nén cip | SV
héa binh trung gian Ia —— YTLL
lam cho binh trung _';
gian ty dong lam viéc |
moOt cdch an toan va My neén cap 2 @ |
, | I
hi€u qua. DBé lam |

lvu ¥ cdc van dé sau:

Tu dong khong

|
|
|
|
|
dudc viéc d6 ta cin | C T |
e vié L~ \'E:@l |
— |
e |
— I
ﬂ—h
ﬂ—‘

ch€ miic 10ng trong

binh trung gian: N&u

X didu
lugng 16ng trong binh -

t i udt qud Bén VTL2 @ Tir BOCA viap
rung gian vugt qua

gi61 han cho phép thi

din d€n hién tugng
ngip dich binh trung gian, di€u nay 1am cho mdy nén cAp hai bi hiit 1dng gy va dap
thiy luc hu hdng may nén.

Ty dong cap dich cho binh trung gian: néu lugng 16ng trong binh trung gian
qué thap, 1am cho kh3 ning qud lanh 16ng di trong dng xodn bi han ch€, lam cho
ning suit lanh gidm, déng thdi 1am qud nhiét hoi hit vé mdy nén cip hai 1am cho
nhiét do cudi tim nén may nén cap hai ting cao.

Ty ddong xtr Iy ngdp dich binh trung gian:

Khi mic 1dng trong binh trung gian con trong gidi han cho phép, lic nay van

dién tor SV1, SV2 c6 dién
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Né&u mifc 16ng trong binh trung gian vugt khoi gid tri cho phép, lic ndy van
phao FV2 tic dong ngit ngudn van dién tir SV1, SV2, déng thdi cAp ngudn cho van
dién tir SV3. lic nay 18ng trung 4p trong binh trung gian di vao 6ng trao ddi nhiét
dén van ti€t lvu 1an hai. Cho dén khi mdc 18ng trong binh ha xudng khdi mic thap,
ldc nay van phao FV1 tic dong ngit ngudn van dién tir SV3, dong thdi cAp ngudn

vao van dién tir SV1, SV2 dua hé thdng vao trang thai lam viéc binh thudng.

L
1 L2 L3 N °
STARTJ J
_| | RI
CB# E
STOP
KC KSV1 KSV?2 KSV3 s
| SViI
Ksv] [KSV] [KSV
A 8 e RI KC 1 S >
N
@ | sv2 | sv3 e
WASS MTS s MTS s I\/K ss Chay/ dimg | M4y nén Cdpdich | X1y ngap dich
A ‘A '/\')
Mach dong luc Mach diéu khién

5.2. THIET BI XA KHf KHONG NGUNG
Trong qué trinh 1p dit, sita chita s& 1am khi khong ngung lot vao hé thong,
hoic do hé thong hai cdp nén lic hoat dong 4p suat hit § trang thdi chan khong,

néu hé thong bi ro ri cling lam ===

cho khi khong ngung lot vao | -
hé thong hay ddi v6i cdc hé Q'_l

thdng st dung moi chit lanh

CHAL MU

N AVAVAY, s
My nee bt ve

R717, hoat ddong 1du ngay moi

chat lanh bi phin hdy thanh

khi nito va hidro, ddy la cédc

khi khong ngung. . _____ﬂfi‘_"ﬂ"_":fi"‘_"'_____
Khi khong ngung ton tai seksssssssssssssssssss=

trong hé thdng sé 1am cho 4p
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suit ngung tu ting cao, kim 4p k& dao dong 16n, dong dién lam viéc ting cao, lam
ning suit lanh gidm, tiéu ton dién ning. PE loai bd cac khi khong ngung nay ngudi
ta phai x4 ra ngoai (c6 thé truc ti€p hoic gidn ti€p).

D&i v6i cac hé thong lanh 16n ngudi ta dung thi€t bi xa khi khong ngung dé
x4 ra ngoai, khi 4p suit ngung tu ting vugt qua tri s6 cho phép, lic nay rdle dp suit
cao HP tic dong ti€p di€m cip ngudn cho van dién tir SV1 d€ gidi nhiét cho hon
hgp hai moi chat va khi khong ngung, sau mot khodng thdi gian (khodng 1 phiit) hdi
mdi chit dugc ngung tu va tu hdi vé€ binh chita, con khi khong ngung dugc x4 ra
ngodi qua van dién tir SV2. Qua trinh x4 khi dudc duy tri cho dén khi role 4p sudt

cao tdc dong trd lai.

o
oz
%)
<!
>
~
—
0o 06—
o———

) | " ri
> —— L 4 \ 4
HP
ksvil\  \Kksv2\ \ STOH. |' ® {o
T T
RTINS ?

R1 T KSV1 KSV2
N
o TP EE

in hiéu 4 Lam lanh 2 Ui LhA
- Chay/ dirn Tin hi¢u dp : X4 khi khong
MASS MASS WIAME T dtcao | TBXKKN nging

Mach dong luc Mach diéu khién

5.3. TU PONG HOA BINH HOI LUU LONG

Trong hé thong lanh, binh hdi luu 16ng (HLL) 12 mot thi€t bi phu nhung ciing
rat quan trong: ¢6 nhiém vu hdi 1dng tir cdc binh tidch 1dng vé lai binh chita cao 4p
ddm bao lugng mdi chi't tuan hoan trong hé thong. Binh hdi luu trong hé thdng lanh
dugc b tri thap hon binh tdch 18ng va cao hon binh chita cao 4p d€ thuin tién cho

viéc hdi 18ng.
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I Bl RO

Ghid =* B ROTA

Pé ty dong héa binh hdi lvu 18ng (HLL) dugc hiéu qud, trén cdc binh tich
16ng (BTL) ngudi ta 1ip cdc cong tic phao dé khong ch&é mic 18ng trong binh. Khi
mifc 1dng trong binh tdch 16ng ting cao, lic nay cong tic phao FV1 tic dong van
dién tir SV1 d€ tao 4p suat thap cho binh HLL, sau d6 van dén tir SV2 dugc cap
dién. Long tir binh tdch 18ng dugc hodi vé€ binh hdi Ivu 16ng. Cho dén khi 18ng trong
binh tdch 16ng & mic thap, lic ndy vong tic phao FV1 tdc dog cit ngudn vao hai
van dén td SV1, SV2.

Léng trong cdc binh tich 1dng duoc hdi vé binh hdi luu 1dng 1am cho lugng
16ng & day ting cao: Khi d6 cong tic phao FV2 tic dong ti€p diém cip ngudn cho
van dién tir SV3 d€ tao 4p suit cao cho binh, sau d6 cap dién cho van dién tir SV4
dé hdi 18ng tir binh hdi luu 16ng vé binh chita cao 4p. Khi lugng 18ng trong binh hdi
lvu 16ng xudng mifc thap, lic ndy cong tic phao FV2 tdc dong cit dién van dién ti
SV3,Sv4.

Trong qué trinh hoat dong tuyét ddi khong d€ qud trinh hdi 1dng tir binh tich
16ng vé binh hdi lvu 16ng va qud trinh hdi 16ng tir binh hdi lvu 186ng vé binh chita

cao 4p x4y ra dong thyi.
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5.4. TU PONG HOA BINH CHUA THAP AP
Binh
chita thip dp

c6 nhi€ém vu: —=

chita 16ng va PL

cap 16ng thap
dp déu din
cho cdc dan

bay hdi, dong

thdi ¢6 nhiém

vu tach 1dng ra Dan Bay Hoi

khéi hoi moi

chat truSc khi mdy nén hit vé, nén viéc ty dong héa binh chita thap 4p 1a khdng
ch& mitc 16ng trong binh chita thap d4p khong bi tran 16ng vé may nén. PE thuc hién
van dé€ nay: trén binh chia thdp 4p ngudi ta bd tri mot cong tic phao FVAE khong
ch€ mtc 16ng trong binh, va trudc van ti€t lvu (VTL) ldp mot van dién tir SV. Khi
mifc 16ng trong binh chita thip 4p dang cao, lic nay cdng tic phao FV sé& tic dong
ti€p di€m cit ngudn vao van dién tir SV, va khi mifc 18dng trong binh xudng thap thi
cong tic phao FV tic dong ti€p di€m trd lai cAp ngudn cho van dién tir SV cap dich

vao binh chita thdp 4p. Binh chita thAp 4p ludn ludn cao hon cdc dan bay hoi.
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5.5. TU PONG HOA BINH TAP TRUNG DAU

Trong hé thong lanh, c6 mot s6

I BT,
T [ETI

mdi chit lanh khdng hoa tan diu boi

tron. Nhung trong qud trinh nén van c6 vl sval swi | swe

BINH TAP TRUNG DAL ’
nén. Do d6 ta can bd tri cac binh tich

diu, cdc dudng x3 dau & cdc thiét bi wh ko v e E |

(BCCA, TBNT, TBBH.....). sv7

diau 1an trong moi chat di dén cdc thiét

bi giy trd nhiét cho céc thi€t bi trao doi |

nhiét, va thi€u diau bodi tron cho mdy

)

Né&u ta x4 dau truc ti€p tir cac thi€t bi vé mdy nén thi rat nguy hi€m, vi: c6
mdt sd thi€t bi ¢6 4p luc cao va moi chat & trang thdi 1dng, n€u vé truc ti€p may
nén sé 1am hu hdng mdy nén. Vi vay ta phdi x4 gidn ti€p qua binh tip trung dau.

Binh tip trung dau c6 nhiém vu thu hdi dau tir cdc thié€t bi sau d6 dua trd lai
mdy nén hoic x4 ra ngoai. P& tu dong héa binh tip trung dau, trén cic dudng x3
diu ngudi ta 1dp cdc van dién tif va cdc van nay dudc ndi v4i binh tip trung diu.
Mot van dién tif noi trén dudng tir dudng hiit may nén dén binh tip trung diu dé tao
4p suat thap cho binh

Khi mudn x4 dau tir thi€t bi vé€ binh tip trung diu, lic nay ta nhan nit x4 diu

tai thi€t bi d6 lic ndy van dén tir SV5 dugc cAp ngudn d€ tao dp suat thip va van
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dién tir trén dudng x4 dau cda thi€t bi tuong ng sé& c6 dién, diu ty chdy vé binh tip
trung dau (BTTD). Khi x4 dau: chi dudc x4 1an ludt tirng thi€t bi, khong dudc x4
diu 2 thi&t bi ddong théi. Mudn hodi dau tir binh tap trung dau vé may nén thi ta nhan
nit cdp dién cho van dién tir SV6 d€ tao dp suidt cao cho binh va SV7 d€ hdi diu.

Binh tap trung diu ludn dugc dit thap hon céc thi€t bi trong hé thong.

RSV1 RSV2 RSV3 RSV4 RSV5 RSV6 RSV
@ | SV5 | SV6 SV7

oz

NO 1 lRSVlI NO 2 I RSVZI IRSVlIRSVZ 3IRSV4I
| | | PO PO P rsvr |
® : ® : ® : ® : T T ®
RSV2 RSV1 RSV1 RSV1
RSV3 RSV3 RSV2 RSV2
! ! by ! RSV6
RSV4? RSV4 ’ RSV4 ' RSV3 TI I
RSV1 RSV2 RSV3 RSV4 RSV5 rRsve| |Rsv7
N
° | | | | | | |
X4 diuBCCA | X4 diuBTD | X& diuBTG X4 diu BTL Taodp sudt thap | Tao dp sudtcao | Hoi dau vé cacte
trong binh TTD | trong binh TTD MN
A R
Mach diéu khién
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CHUONG VI
TU PONG PIEU KHIEN HE THONG LANH
DUNG CAC PHAN TU RELAY, CONTACTOR

6.1. TU PONG PIEU KHIEN VA BAO VE HE THONG LANH CO HAI
PHONG LANH
Hé thong dwoc sir dung cac thiét bi sau:

May nén sir dung dong co 3phase, dau sao, khoi dong truc tiép.

Dan ngung tu st dung dong co quat 3phase, d4u sao, khoi dong truc tiép.

Dan bay hoi sir dung dong co quat 3phase, dau sao, khoi dong truc tiép.

Cép dich bang van dién tu.

Khéng ché nhiét d6 phong lanh bang céc ro le nhiét do.

. e EI:I'_’I.I‘HI[EI -
L y TH2
L Y+
f 3
J !
e . [
DEH? 1P HP : 1
VBT? A C j
]
) r
; Y
J ; y THL[D _
] -Eﬂ'ﬁ(\J
r
y
L ivTL DEHIL
YVBT1

Hinh 10.129. So d6 hé¢ théng lanh mot cép c6 2 phong lanh
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TH1, TH2: ro le nhiét do VDTI, VPT2: van dién tir cd'p dich dan bay hoi

VTL: van tiét heu VDA: van diEu dp DNT: dan ngung tu
DBH]I, DBH?: dan bay hoi  MG: mdt gas PL: phin loc/ hiit dm
BCCA: binh chira cao ap MN: may nén HP: ro le dp sudt cao
LP: ro le dp sudt thap OP: ro le hiéu dp sudt ddau

So' @0 mach dién

L1
L2
L3

N

KMN\ \ \KFN KFL1 KFL2 KSV1 \KSV> \

RN4 RN1 RN2 RN3

®» ® ©® ® ©® &

May nén Quat dan Quat dan Quatdan Van dién Van dién
ngwng tu bay hoi 1 bay hoi 2 tor 1 twr 2

Hinh 10.130. So d6 mach dién chinh hé théng lanh mot cap c6 2 phong
lanh
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ol Ne
START STOP .
1 L1 R
R J T
¢ KFLI1
¢ —
KFL:2]7 FI; —Oi?l\y— Quat dan ngung tu
2 s~ S . MO Quat dan bay hoi 1
uat dan bay hoi
— FLI
|—|TH2 K RN3
| | FL2 Quat dan bay hoi 2
OP
% R Tin hiéu ap luc dau
KFL]
KEN — —
———— o] KFL2 T
A
KFL1
K X . N .
—— e Q Cap dich dan bay hoi 1
T KFL2 .
| E Cép dich dan bay hoi 2
R1 Tt g RN4
—— MN Méay nén
D
R Rl I z
¢ 8 Pén bao su cod
RN1
RN2
N3 | AN Chudng béo su co
“RNa

Hinh 10.131. So d¢6 mach dién diéu khén hé thong lanh mét cip c6 2 phong lanh

6.2. TU PONG PIEU KHIEN VA BAO VE HE THONG SAN XUAT NUOC PA
CAY
Cic thiét bi trong hé thong hoat dong nhu sau:

May nén MN st dung dong co 3 phase giam tai khdi dong bang d6i ndi Y - A

Thiét bi ngung tu DNT lam mat hdn hop nudc va khong khi @6i luu cudng birc
c¢6 bao vé khi mat ap luc nuéc WP, bom nudc P va quat str dung dong co 3 phase khai
dong truc tiép

Cap dich cho dan lanh xuong ca bang van dién tir SV

Khéng ché mirc 1ong trong binh chtra thdp ap bang cong tic phao FV

Canh khuay CK sir dung dong co 3 phase khoi dong truc tiép

Qua trinh xa khi khong ngung va hdi dau duoc thuc hién bang tay
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~

MN
o7 | (e

oo

Hinh 10.132. So d6 hé thong lanh san xuat nudc da cay

So' @0 mach dién

L1
==
L3 1
N RN4E ]
KMN
KFN KP KCK KSV R1 R2
I —t
Ka [ ] L ]
Ky RN1 RN2 RN3
, §\’ B /C Ro le bao
M vé phase
B ® © ©® ©
X May nén  Quatdan Bom Cén,h Van dién
ngwng tu nwéc khuay cap dich

Hinh 10.133. So d6 mach dién chinh hé thng lanh san xut nudc da cay
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L1 L2 L3 N
® )
D13®
D12®
D11®
DI KMN T FV
R I, —F 1
T SV o
—O‘/O_I
_/r T
1
START .
T ; STOP gy R2
4 i
R T D2
-\ o
KP K RNI1
D3 | FN o S
WP
o T1
L™ b4
R Tl RN2
KFN S g RN3
OP
e e .
s T [ Lre—e ri
T2 KA
——e\ o—o—_ o KY
KMN KA T2
T2
| KY KA
KA |
L o
D6 D7 D9 D8
HP LP R1
KCK
p
D10
R1
-~
g RNI N
R [T
RN3
—
RN4
-

Bao phase

Cép dich dan lanh

Thoi gian dirng may

Quat dan ngung tu

Bom nudc dan ngung tu

Cénh khuay nudc muoi

Tin hi¢u ap lyc dau

Giam tai khoi dong Y - A

May nén va tin hi¢u ap luc

cao, thip

Chuodng bao su co

Hinh 10.133. So d6 mach dién diéu khién hé thdng lanh san xuat nudc da

cay
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6.3. TU PONG PIEU KHIEN VA BAO VE TU CAP PONG MOQT CAP NEN R22
Cic thiét bi trong h¢ thong hoat dong nhu sau:

May nén MN st dung dong co 3 phase giam tai khai dong bang d6i ndi Y - A

Thiét bi ngung tu DNT lam mat bang nudc cd bao vé khi mét ap luc nuéc WP. 2
bom nuéc P1 va P2 sir dung dong co 3 phse khoi dong truc tiép

Cép dich cho dan lanh bang binh chira thap 4p, murc 10ng trong binh chua thap ap
duoc khdng ché bai cong tic phao FV, va cip dich cho binh chira thap ap bang van

dién tur
[
BE: FILH
@ —
7

T e

28 ac

Hinh 10.334. So' d6 nguyén Iy ti cAp dong R22 cép dich tir binh chira thip ap

1. May nén; 2. Thap gidi nhi€t; 3. Binh chira cao ap; 4. Binh ngung; S. Binh tich dau; 6. Binh tach 1ong
hdi nhiét; 7. Binh trung gian; 8. Binh chira thap ap; 9. Tu cip dong; 10. Bd loc 4m méi chét

So' dd mach dién

L1
L2
L3 T
N RN4 If ]
KMN
KFN KP1 KP2 KSV | R1 || R2 |
]
KA -
RN1 RN2 RN3 Ro le bao
K ‘ B JC vé phase
H0) @ © ©
X May né Quat thap Bom Bom Van dién tir
y nén
giai nhiét nwéc 1 nwéc2 cép dich

Hinh 10.135. So db mach dién chinh hé théng lanh cép dong R22
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L1 L2 L3 N
® ®
"
R
8
D4
START &
—oj:o— C Rlj—e—o—]
D5
R1 v .
| ———
KP1 K RN1
D6 |MF[ o |
WP
T1
— D7
R1 T RN2
T SO\ =3 KPl—ojg—
TH @
— KP2—o\IRN33—
_____ e
r !
=T [[JLre—s Rr2
sttt i
KMF
- T2
FV
KM':‘ L KSV
—1
T3 KA
e\ e o KY
KMN
) KA T3
T3
_.p— KY_ KA
KA
—— o D9
T2 HP LP R2 . g
> 1 -
o—/" L\‘—/ MN_k —
- D10
—— &
g RN /N
R1 RN2
—o/o-—oj/.
4 RN3
[ S —
RN4
|

Bao phase

Chay/ dung

Quat thap giai nhiét

Bom nudc giadi nhiét
binh ngung

Tin hi¢u 4p suat dau

Cép dich BCTA

Giam tai khoi dong Y - A

May nén va tin hiéu ap suat
€ao, ap suat thap

Chudng, den bao
su cO

Hinh 10.136. So ¢4 mach dién diéu khién hé thdng lanh cip dong R22
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6.4. TU PONG PIEU KHIEN VA BAO VE TU CAP PONG HAI CAP NEN NH3
Mot hé thong cip dong hai cp nén hoat dong nhw sau:

Nhin START, thiét bi ngung tu hoat dong thi may nén hoat dong cing voi cap
dich binh trung gian SV1 va dan bay hoi. SV2

Khi nhian STOP, hé théng dimg

Hé théng c6 cac bao vé nhu: ap suat cao qua cao HP, ap suat thap qua thap LP,
dong di¢n cac dong co qua cao RN, bao v¢ khi may nén bi mét ap luc dau OP, ap luc
nudec WP, bao vé mat phase.

C6 mach bao dong khi bi su ¢6 chung bang chudng va dén: ap suét cao qua cao,
ap suat thap qua thap, dong dién dong co may nén qua cao, bao vé khi may nén bi mat
ap luc dau, mét ap luc nude.

Co dén bao ché do start, stop, may nén, bom nudc, va dén bao phase.

Cic thiét bi trong hé thong hoat dong nhuw sau:

@

Hinh 10.337. So 0 nguyén ly ti cap dong NH3, cap dich tir binh chira thap ap
1. Mdy nén, 2. Thdp gidi nhiét, 3. Binh chita cao dp, 4. Binh ngung, 5. Binh tich dau, 6. Binh
trung gian, 7. Binh tdach long, 8. Binh chvra thap ap, 9. Tu cap dong, 10. Binh tdp trung dau

May nén MN sir dung dong co 3 phase giam tai khoi dong bang d6i ndi Y - A
Thiét bi ngung tu 1am mét bang nudc cd bao vé khi mat p luc nuéc WP. 2 bom

nuée P1 va P2 st dung dong co 3 phase khai dong truc tiép hoat dong nhu sau: & ché
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do hoat dong binh thudng thi bom P1 hoat dong, néu truong hop bom P1 bi su cd thi
bom du phong P2 hoat dong. Qué trinh hoat dong cua 2 bom duoc diéu khién bﬁng

cong tic xoay W.

Cap dich cho dan lanh bang binh chira thap ap: mirc 16ng trong binh chua thap
ap duoc khdng ché boi cong tic phao FV1, va cap dich cho binh chtra thip ap bang van
dién tu SV2.

Binh trung gian c6 6ng trao doi nhiét cip dich lam mat bang van dién tir SV1, va
mirc 1ong trong binh dudc khéng ché bang cic cong tac phao: Khi mirc 16ng trong binh
qua khoi muc cao, thi cong tic phao FV2 tac dong ngat cap dich vao binh trung gian va
dén bao ngap dich D11 sang, cho dén khi muic 10ng trong binh trung gian xudng téi
murc thip, lic nay moi duge cp dich binh trung gian bang cong tic phao FV3, khi d6
den D11 khong sang.

Xt 1y ngap dich binh trung gian va xa dau tir cac thiét bj dugc thuc hién bang
tay.

So' @0 mach dién

L1
=0
L3 1

N RN4 If 1

KMN

KFN KP1 KP2 KSV1 KSV2 | R1 | | R2 |
]
KA -

RN1 RN2 RN3 Ro le bao
ﬁ ‘ B JC vé phase
— (@ O ©
- : ®) @
— X May né Quat thap Bom Bom Van dién tir Van dién tw

y nen i X X PR PR
giai nhiét nwoc 1 nwéc 2 capdich  cap dich
BTG BCTA

Hinh 10.138. So d6 mach dién chinh hé théng lanh cap dong NH3, hai cap nén
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L1 L2 L3
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R B4o phase
=
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LT RI —O/Do—s Chay / dirng
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KP1 RNI1 o eas 1n
D6 1\£I<F —°\=',J— Quat thap giai nhiét
WP &
e Tl
[ | D7
R1
L w KP1—eRDZ sy
Tl 1 D8 q Bom nudc giai
12 % RN3 nhiét binh ngung
KP2_.\‘:;,—
0P
—s— T Lre—sr2 Tin hiéu ap lyc dau
KMF
| — T2
®Dll
KSV1
—|
V2 | B < CAp dich va khéng ché
KMN L I SV1 muc long BTG
° FV1
| | K A :
| | SV Cap dich BCTA
T3 KA
——\ p——o— ¢ KY
KMN p et .
s kA, T3 Giam tai khoi dong Y - A
T3
Y- KY A
KA
—— D9
T2 HP LP a1 A
|~ W K RN4 May nén va tin hiéu ap
] MN T luc cao, ap luc thap
© e
RN | & Chudng, dén béo
R1 }RNZ su Cé)
¢ RN3
RN4
_.j/.—

Hinh 10.139. So ¢6 mach dién diéu khién hé thong lanh cip dong NH3, hai cip
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