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 s ,(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

Doi tugng X
g 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 tuy dong dé diéu 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 | Suitp

1

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

L1®) L (=X

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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L1 L2 L3
LO—
Yy ¥ ¥
STOP
Ef
CB ===\
START]

KM\ \ \ E\ R

E—(HP

R KM
N
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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L1 L2 L3 L
STOP
E...
LR
CB
START,]
KM B\ R
[P LP
:
Ar@ >
I\Zss |Ch£,ty/dirng| Maéy nén |
A '/} 'A"
Mach dong luc Mach diéu khién

Hinh 2.19. So d6 mach dién bdo vé dp 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 sudt diu khong 1a

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

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
Mach dong luc Mach diéu khién

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 may nén 16n
hon dong dién dinh mifc cla 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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L1 12 L3

UK, o

s

KMI\ \ \ OFF—II

[
k2
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R1 R2 R3 KMN
" | |
° I
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 t6n 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 dp suit
ngung tu qud thdp s& dnh hudng dén viéc cip 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
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