BIEN SOAN BAI GIANG MON DIEN LANH 3

1.1- Pit van dé:

Trong nhitng nim gin diy nganh Cong Nghé Nhiét - Lanh da c6
nhitng budc phat trién vugt bac song song cling vdi su nghiép cong nghiép
hod hién dai hod ctia nudc ta. Nganh Cong Nghé Nhiét - Lanh da ¢6 nhiing
boc phat trién nhanh vid manh nhu thé€ 13 do cdc nha chuyén mon cla
nganh di ti€p thu nhitng ti€n bd khoa hoc k¥ thuit d€ tng dung vao viéc
phdt trién cla nganh, dic biét 13 trong qua trinh ty dong héa hé thong lanh.

Van dé ty dong hod trong k§ nghé lanh di dudc con ngudi chd y tir
lau ngay tf nhitng nga'y dau phat tri€n nganh. O nudc ta cling khong phai la
ngoai I&, viéc tv dong hod hé thong lanh d€ gidi phéng con ngudi khéi lao
dong chan tay d€ tranh nhitng rii ro 13 rat cAn thi€t. Vi th€ cdc nha khoa
hoc da di sdu nghién ctfu va ché tao ra nhitng thi€t bi, dung cu bio vé, diéu
khi€n khong chi diing cho nganh dién ma cho cd trong viéc van hanh mot
hé thong lanh.

Céc hé thong lanh ngay nay di dugc tu dong hod hiu nhu hoan toan
va ngay cang hoan thién hon d6i v6i nhu cau clia con ngudi. Nhan tha'y nhu
cau can thi€t d6, ngudi nghién cttu quyé€t dinh chon dé tai “Bién soan bai
giang mén Di¢n Lanh 3” nhim muc dich trang bi cho sinh vién nganh
Nhiét - Lanh cling nhu cdc nganh khdc c¢6 quan tim nhitng ki€n thic cd ban
vé nhitng khi cu dién, nhitng thi€t bi diéu khién ciling nhu gisi thiéu s lugc
mdt s6 mach dién co ban trong mdt hé thong lanh.

1.2 - TAm quan trong ctia dé tai:

Tuy dé tai chi gi6i thiéu nhitng thi€t bi bdo vé, diéu khién va nhitng
mach dién cd bdn nhung né sé 1a nhitng ki€n thifc co bdn lam nén cho
ngudi hoc c¢6 thé hi€u dugc va tir @6 c6 thé ti€p tuc nghién cifu sdu hon vé
t dong hod trong hé thdng lanh. T nhitng ki€n thifc co bdn d6 ngudi hoc
c6 thé c6 nhitng dinh hudng vé viéc phat trién clia nganh trong linh vyc tu
dong diéu khién trong tuong lai gan.

1.3 - Gi6i han dé tai:

Dé tai chi di vao gidi thiéu sd lude vé cdc khi cu dién bdo vé, thiét bi
diéu khién va mot s6 mach dién don gian cho sinh vién nganh Nhiét Lanh
c6 thé thuc hanh trong qué trinh thuc tip & xudng trong mdt hoc ky clia
chuong trinh hoc.

1.4 - Muc dich nghién cdu:
v" Ngudi hoc hi€u dugc muc dich ctia viéc ddu mot mach dién
ding, chinh xdc ddm bdo tinh k§ thudt va thAim m¥.
v" Tir mach dién co ban ngudi hoc cé thé tri€n khai md rong cho ca
mdt hé thong 16n tuong tu.
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2.1- Poi tugng nghién ciu:
Céc thi€t bi, khi cu dién bio vé, thi€t bi diéu khi€n va cdc mach dién
cd ban trong hé thong lanh.
2.2- Dan y nghién ciu:
Chuong I: DAN NHAP
1.5- bit van dé
1.6- TAm quan trong clia dé tai
1.7 - Gi6i han dé tai
1.8 - Muc dich nghién cttu
Chuong II: CO SO LY LUAN
2.1- Bdi tugng nghién ciu
2.2- Dan y nghién cttu
2.3- Phuong phdp va phuong ti€n nghi€n ctru
2.4- K& hoach nghién cttu
Chuong I1II: CO SO KY THUAT PIEN
3.1- Nhitng khédi niém
3.1.1- bién tich
3.1.2- Dong dién
3.1.3- Pién th&
3.1.4- Bién trd
3.2- Tinh chat clia dién trd
3.2.1- Pinh luat Ohm
3.2.2- bién tr§ day dan
3.2.3- Su phu thudc cua dién trd vao nhiét do
3.2.4- Nhiét k& dién trd
3.2.5- Mach dién trd
3.3- Bién ndng
3.3.1- Cong va cOng sult
3.3.2- Tn that cong suit
3.3.3- Hiéu suat dong co
3.4- Ty di€n va di€n dung
3.4.1- Pién dung cua tu dién
3.4.2- Mach tu dién
3.4.3- Tinh chat tich va phéng dién clia tu dién
3.5- Co 58 dién xoay chiéu
3.5.1- Cac dai lugng cG ban
3.5.2- Cong suit ctia dong dién hinh Sin
3.6- Cd s& dién xoay chiéu ba pha
3.6.1- Cac dai lugng cd ban
3.6.2- Bién trg thuin clia dong dién xoay chiéu ba pha
3.6.3- POng co mdy nén lanh ba pha
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3.6.4- T6n that dién 4p va ton thit cong sudt trén ludi dién xoay
chiéu )
Chuong IV: NHUNG KHI CU PIEN VA THIET BI PIEU KHIEN
DUNG TRONG KY THUAT LANH
4.1- Cédc ki hiéu thuong dung ctia phu kién va khi cu dién
4.2- Céc chit cdi ki hiéu cta phu kién dién
4.3- Mot s6 khi cu dién dung trong k§ thuat lanh
4.3.1- Ndt nhan
4.3.2- Kptomét
4.3.3- Khéi dong tur
4.3.4- Role trung gian
4.3.5- Rdle thoi gian
4.4- Céch lap so do dién
4.5- C4c thi€t bi bdo vé trong hé thong lanh
4.5.1- Cau chi
4.5.2- Role nhiét
4.5.3- Role hiéu 4p dau
4.5.4- Role dp suat thap
4.5.5- Role 4p suat cao
Chuong V: CAC MACH PIEN CO BAN TRONG HE THONG
LANH
Bai 1: MACH ON-OFF PON GIAN
Bai 2: MACH KHOI PONG MAY NEN CcO BOM NUGC VA
QUAT GIO THUOC THIET BI NGUNG TU
Bai 3: MACH KHOI PONG MAY NEN
Bai 4: MACH PAO CHIEU
Bai 5: MACH BAO VE CAO AP
Bai 6: MACH BAO VE AP SUAT THAP
Bai 7: MACH BAO VE AP SUAT DAU
Bai 8: MACH BAO VE AP SUAT NUGC
Chuong VI: PHUGNG PHAP HIEU CHINH ROLE AP SUAT
Chuong VII: KET LUAN VA PE NGHI
7.1- K&t ludn
7.2- P& nghi
2.3- Phuong phap va phuong tién nghién ciu:
Pé tai dudc nghién cttu thong qua:
v" Tham khéo tai liéu chuyén nganh cé li€n quan.
v’ Sit dung céc ki€n thitc da dugc hoc.
v Tham khdo y ki€n ctia cdc gido vién bd mon va ban be.
v Sy huéng din cla gido vién.
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2.4- K& hoach nghién citu:
Dé tai dugc thyc hién trong 6 tudn véi cdc budc thyc hién sau:
= Tuinl :Gip gido vién huéng din va nhin dé tai.
*» Tuin 2,3 :Poc va tham khdo tai liéu.
» Tuin4,5 :Viétdé tai.
= Tuan6  :Tdng két.
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3.1-NHUNG KHAI NIEM:

3.1.1- PIEN TICH:

Khdi niém dién tich dva trén “M6 hinh nguyén t& Bohr” do nha vat li
Pan Mach xay dung:

- Nguyén ti bao gdbm cdc hat cd bdn electron, proton va ndtron.

- Proton va ndtron nim trong nhan nguyén ti{.

- Céc electron chuyén dong trén cdc quy dao khdc nhau quanh hat

nhan.

Céc nguyén t6 khdc nhau cé cdc dic di€m cd ban khic nhau vé s&
lugng electron va quy dao chuyén dong. Chiing dugc sip x&p trong bing
tuan hoan cdc nguyén td. Cdc hat co ban c6 khoi lugng va kich thuéc nhu

sau:

Hat Khoi lugng, g | Dién tich, As
Electron 9,1.10% -1,6.10"
Proton 1,6.10% 1,6.10"
Notron 1,6.10% 0

Nhu vay, dién tich clia electron va proton 1a bing nhau nhung khac

d4u, con notron khong mang dién tich.
Pién tich xdc dinh theo biéu thic:
Q=N.e, [As] (1-1)
Trong do:

Q — bién tich;

N — S6 lugng dién tich cd ban;

e — Dién tich co bdn: e = +1,6.10 ° As.
3.1.2- DONG PIEN:

Trong nguyén tl, cidc electron chuyén dong xung quanh hat nhin
nhung bi hdt va quay quanh hat nhan. Luc hdt gidm theo binh phuong
khodng cdch tir tAim tSi electron. Nhitng electron nim trén quy dao ngoai
ciing c6 thé thodt khdi Iyc hit clia tAim va trd thanh cdc electron tu do.
N&u céc electron chuyén dong theo mdt huéng nhat dinh, ngudi ta goi d6
1a dong dién.

Dong dién 1a dong chuyén ddi c6 huéng ciia cic electron.

Cuong do dong dién: 1a s§ luong dién tich Q chuyén dong qua mot
day din trong thdi gian 712 1 gidy. Cudng d6 dong dién ki hiéu 1a I va
don vila A (Ampe). Po cudng do dong dién bing Ampe k€.

=2 [A] (1-2)
T
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Mat dé dong dién: 12 ty s6 clia cudng dd dong dién trén ti€t dién day

dan, don vi 12

mm?

71 (1-3)

Hinh 1.1 Ki hiéu mdc Ampe k&
trong mang dién. Ampe k&
By ludn mic ndi ti€p véi hd tiéu
Hq tiéu thy %kﬂ thu.

R

3.1.3- PIEN THE:

Pién thé 1a hiéu dién tich giita hai ddy din riéng biét. Pién thé& ki
hi€éula U, don vila V (Volt).

Khi n6i mot ho tiéu thu dién (thi du béng dén) vao hai diy dan c6
dién th€ sé& xuit hién mot dong dién di qua. Trong k§ thuit dong dién
dugc qui udc di tir cyc duong sang cuc Am. Thuc t&, dong electron chuyén
dong ngugc lai theo hudng tir Am sang duong.

C6 2 loai dién thé: mot chiéu va xoay chiéu. Po dién thé bing Volt k€.

Volt k& Hinh 1.2 Ki hiéu mic Volt k&
trong mang dién. Volt k€ ludn
HGS tiéu thu mic song song v4i hd ti€u thy.
. ]
e——

R

Cuc dudng

Pién thé U

Cuc im Théi gian

Hinh 1.3 Dién th€ mdt chiéu. Pién thé khong
thay ddi theo thdi gian va ki hiéu.
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Bign the' U

¥

L

Thi gian

Hinh 1.4 Pién thé€ xoay chiéu bié€n thién thién dang hinh sin
theo thoi gian va ki hiéu.

3.1.4- PIEN TRO:

TruSc hét c6 thé coi mdi ho tiéu thu dién (béng dén dién, dién co
dién, b&p dién,..) 12 mot hod tiéu thu dién. C4c hd tiéu thu nay lam nhiém
vu bién ddi dién ning thanh nhiét ning (béng dén, bép dién...) hoic co
nang (dong co)...

Ching dudc goi 1a dién tré vi ching c6 trd khdang cao ddi véi dong
chuyén dong cia electron.

Pién trd dugc ki hiéu bing chit cdi R
va don vi 1a Ohm (Q). bién tr§ trén sd 3¢ ———___ }—

duge ki hiéu bing mot hinh chi¥ nhat va R
dugc do bing Ohm k€. Hinh 1.5 Ki hiéu dién tré
C6 2 trudng hgp can phan biét:
1- Pién trd v6 cling 16n: R=o, [Q]

Trudng hdp ndy goi la hd mach, khong c6 hod tiéu thu mic vao
ngudn dién. Cudng dd dong dién bing 0 va c6 thé néi 1a t3i dién
gan bing 0.

2- Bién trd vo cuing nh6: R =0, [Q]

Trudng hgp nay goi la chdp mach. Do khong cé dién trG nén cudng
dd dong dién vo ciing 16n va c6 thé goi la tii dién vo cling 16n.

3.2. TINH CHAT CAC PIEN TRG:
3.2.1- PINHLUAT OHM:

Cudng d6 dong dién ty 1€ thuin véi hiéu dién th€ va ty 1& nghich vé6i
dién tr8. Dong dién cang 16n khi dién th€ cang 16n va dién tré cang nhd
va ngugc lai.

U

== [A] (1-4)
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3.2.2- PIEN TRG DAY DAN:

Céc vat liéu khdc nhau c6 kha niing din dién khdc nhau. Pic truong
cho kha niing din dién d6 1a dién tré suat ki hiéu 1a p va don vi la
Qmm?/m.

Pién tré sudt 1a dién trd tinh bing o cla mot diy din c6 chiéu dai
mot mét va ti€t dién 12 mot milimét vudng. Khd ning din dién cia day
dan 12 s6 nghich ddo clia dién trd suat, ki hiéu la:

1 m

x ZE Qmm?

] (1-5)

Pién tr§ sudt c6 thé tra trong bang c6 sin. Pién trd suit cang nhd,
kha ning din dién cang tt va tdn that dién ning trén diy din cang nhd.

Dién trd clia diy din phu thudc vao kich thude hinh hoc ctia day, ty 1€
thuan vdi chiéu dai [ cia day va ty 1& nghich véi ti€t dién S:

R=%I [@] (1-6)

BANG 1: Mot s8 gid tri din sud't cha mot s6 kim loai

Kim loai | Pién tr sudtd 20°C, Omm?/m
Nhom 0,0278
Vang 0,0230
DPong 0,0178
Bac 0,0160

Cdc day din dugc ché tao theo tiéu chudn nén khong c6 gid tri tuy .
Day dan lya chon cho cong trinh c6 ti€t dién bing hoidc 16n hon ti€t dién
tinh todn.

BANG 2:Ti€t dién tiéu chudn ddy ddng ding cho k¥ thuat lanh (dé&n

70mm?) loai nhiéu sdi v6i v boc cic loai theo tiéu chudn VDE0O100

(CHLB bUC)

Tiét dien

"

eu 075 |1 |15(25]4 |6 |10 |16 |25 |35 | 50|70
chuan,

mm?

Cuongdo | sl ig |26 |34 |44 |61 |82 |10 |13 16|20
chiu tai, A 8 |5 |8 |7
Cauchi, A} o 10110 |20 |25 |35 |50 |53 |80 (1)0 ;2 016
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3.2.3- SU PHU THUQC CUA PIEN TRO VAO NHIET DP0:

bién trd suat gidi thiéu & Biang 1 12 & nhiét do 20°C . Khi nhiét do
thay ddi, dién trd sut ciing thay ddi. Nhiét do ting, dién trd ting. PO ting
dién tr§ clia day din cla tirng loai vat liéu dudc dic trung bdi hé s6 ting
dién trd do nhiét do, ki hiéu la a, don vi la 1/K.

C4c kim loai ddng, bac vd nhom cé o gian giéng nhau va bing
a=0,004K ™.

3.2.4- NHIET KE PIEN TRO:

Pién trd thay ddi theo nhiét dd do d6 khi ta xdc dinh dudc dién trd cia
day din ta c6 thé gidn ti€p xdc dinh dudc nhiét d6. P6 13 nguyén tic 1am
viéc cia nhiét k€ dién trd dung trong k¥ thuat lanh.

Yéu ciu dic biét ciia nhiét k& dién trd 1a:

- Co6 aldn;

- Sy bién thién cla nhiét dd va dién trd 1a tuyén tinh;

- C6 kich thudc nhd d€ dé& ché tao dugc cic ddu cdm bi€n nhd
phu hgp véi ky thuit do.

Ngudi ta di tim dugc hai nguyén t6 ddp ng dugc yéu cau d6 1a Platin
(Pt) va Niken (Ni). Ngoai ra, Platin con c¢6 tinh chit qui bdu 12 chdng in
mon cao.

Ngoai ng dung do nhiét do, khong ch€ nhiét dg, hodc bdo vé nhiét
dd, ching con dugc diing 1am dau cdm bi€n nhiét dd ban din, con goi 1a
thermistor.

C6 hai loai thermistor:

- bién tr§ NTC (Nagative Temperature Coefficient): dién trd
nhi€t do Am

- bién trd PTC (Positive Temperature Coefficient): dién trd nhiét
do duong.

Khi nhiét d6 ting thi dién trd NTC gidm va ngudc lai dién tr6 PTC
tang.

3.2.5- MACH DPIEN TRO:
1- Mach dién tré noi ti€p:

Rl B2 En
o — — —
ul U2 Un
u
&

Hinh 1.6 Mach dién tré ndi tiép

Cé4c dién tr§ dudc mic ndi ti€p v6i nhau. Quan hé cla cic dai
lugng dién trong mach dién tré mic noi tiép:
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- Dong dién bing nhau:

l=l,=l,=..=1 17
- Hiéu dién th€ chung bing tdng hiéu dién thé& thanh phan:

U=U +U,+..+U, (1-8)
- Bién trd tuong duong:

Ry =R +R,+..+ R, (1-9)

2- Mach dién tré song song:

a1

Il

0 ||

In

| &[]

R? =
| —

Hinh 1.7 Mach dién tr§ song song

Hinh 1. 7 biéu dién cédc dién trd mic song song thi du ctia mot hé
thong lanh véi cdc dong co clla mdy nén lanh, quat dan ngung, quat

dan bay hdi...
Quan hé clia cdc dai lugng dién trong mach dién trd mic song
song:
- Hiéu dién thé:
U=U,=U,=..=U, (1-10)
- Cudng dd dong dién:
=1+ +. . +1 (1-11)
- bién trd twong duong:
1 1 1
el e N
Re R R R, (1-12)

3- Mach hén hgp:

Mach hdn hdp gdm cd cédc dién trd mic song song 1in ndi ti€p. Khi
tinh todn cAn k&t hgp cdc bi€u thic clia cd hai mach ndi ti€p va song
song.

11 B2 12 R3

nz 13
ol |
0 3 Rl
a1

r

Hinh 1.8 Mach dién trd mic hon hop
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3.3- PIEN NANG:
3.3.1- CONG VA CONG SUAT:
Cong W ctia mot dong dién I di qua dién trd R c6 hiéu dién th€ hai
dau U trong thdi gian 7, dudc tinh theo biéu thic:
W =U.l.r, [Ws] hodc [kWh]. (1-13)
Cong suat dién P ctia hd tiéu thuy 1a tich cda hiéu dién th€ U va cudng
dd dong dién I, dugc tinh theo biéu thic:

P=Ul, [W] hoac [kW]. (1-14)
Theo dinh luat Ohm thi:
U=I1R (1-15)
Ta c6 thé xdc dinh P theo I va R nhu sau:
U 2
P= =y (1-16)
Hoic: P=I1%R. (1-17)

3.3.2- TON THAT CONG SUAT:

Tram lanh hay hé thdng lanh khong phdi bao gid cling dugc dit gan
tram cung cAp dién. Ddy din bao gid ciing c6 dién trd, dudng diy cang
dai thi dién trd cang 16n, ton thi't dién trén dudng diy cang 16n va ton thit
cong sudt cia mdy lanh cang 16n. Tén that cong sudt thuc t& c6 thé xdc
dinh theo bi€u thitc sau n€u xem dién trd diy din mic ndi ti€p vdi ho tiéu
thu (tram lanh):

L ?

P | =—
S.x

t

U (1-18)

t”

Trong do:
- I: chiéu dai dudng ddy, m
- S: ti€t dién ddy din, mm?

- 7 :kha ning din dién clda day dan,
y4 g s y omm?

Vi du:

Mot mdy lanh ndi v6i tram dién biing dudng day dong dai = 150m,
ti€t dién day S=2,5mm? Dong dién do dugc 1a SA. Hi tdn that cong suit
trén dudng day la bao nhiéu?

Giai:
.12
Ta c6: Ptt :Utt'l =
S.y
I=150m, I=5A, S= 2,5mm>, y = — = ~ 56m/ Qmm’
p, 0,0178
2.150m.5% A?

Thay sd vao ta dugc: Py =56,6W

~ 56m/Qmm>.2.5mm?
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Theo tiéu chuan DIN cia CHLB Biic thi ton thit dién 4p cho phép nhu
sau:
- Tu tram dién dén cdng td khong qua 0,5%;
- Tir cong td d€n ho tiéu thu khdng qud 4%.
XuAt phdt tir cdc s6 liéu trén, tuy thudc vao doan dudng kéo diy va vat
liéu day din c6 thé tinh duoc ti€t dién day dan.
3.3.3- HIEU SUAT PONG CO:
Khi cip dién cho dong cd hoat dong, ta c6 thé tinh dudc cong sud't cAp
vao cho dong co 1a P1. Pong cd bién dién ning thanh cd ning & truc quay
P2 va truyén cd ning d6 cho mdy nén lanh. Sy bi€n ddi dién ning thanh

Hinh 1.9 T6n tha't cong suit & dong
co

P1: cong suat dién cAp cho dong co
P2: Cong suit cd thu dudc & truc dong
co

Ptt: Cong suit tdn that & dang nhiét

cd ning 12 1i twdng né€u P1 = P2 (trong thyc t&€ P2 lu6n nhd hon P1). Mot
phin dién ning di bi ton thit & dong cd dudi dang nhiét sinh ra trong cic
cudn diay va su khong hoan thién clia dong co. Ty s6 P2/P1 dudc goi la
hiéu sudt dong co. Trén mac dong cd ludn ghi P2.

3.4- TU PIEN VA PIEN DUNG:

Trong t lanh va dic biét 12 mdy di€u hoa nhiét do dién 1 pha xoay
chiéu, d€ ting moment khdi dong cho dong cd va ting hiéu suit lam viéc
clia dong cd block, ngudi ta st dung tu dé (tu kich hoic tu khdi dong) va
tu ngdm (tu lam viéc). Ngoai ra tu dién con dugc st dung trong cdc bd
diéu khién ctia hé thong lanh.

3.4-1. PIEN DUNG CUA TU DPIEN:

M6 hinh don gidn nhat cla tu dién gidi
thiéu trén hinh 1.10 12 mdt tu dién ki€u tdm.
Hai tAm bing kim loai, & giita 12 chit dién g o
moi. Hai tAm kim loai khong dugc ti€p xdc véi
nhau con chit dién modi cé thé 1a dau, hoa
chat hodc khong khi.

Khi duing ngudn dién mot chiéu dit vao tu,
tu sé& tich dién va khi ngdt ngudn dién ra, tu Hinh 1.10 Tu dién ki€u tAim
van con ti€p tuc tich dién. Nhu vay tu dién 1a

Té'm kim loai
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mot thi€t bi c6 thé tich dién. Luong dién ma tu c6 thé tich dudc goi 1a
dién dung C cia tu.

Pién dung C la lugng dién ma tu cé thé tich duoc.

bién dung C dudc tinh theo cong thuc:

_Q _
C=5 (1-19)

Pon vi la ? =1F(Farad)

Q- dién tich, As; U- hiéu dién thé, V.

Trong ky thuat, dién dung cda tu thudng nhdé hon 1F nhiéu 1an do dé
thudng st dung don vi 1a uF (Microfarad). 14F =10°F , nghia 13 1uF bing
mdt phan triéu F.

Pién dung clia tu ciling c6 thé x4c dinh dugc thong qua kich thudc hinh

hoc cta tu: C=¢, i.gr
d (1-20)
Trong d6:
£ =8,86.10" As/Vm1a hiing s§ dién trudng
S- ti€t dién bé mit tAm kim loai, m?;
d- khodng céch giita hai tAim kim kim loai, m;
g - hing s6 dién moi (tirng chat dién moi 1a khdc
nhau).

3.4.2- MACH TU PIEN:

Trong nhiéu trudng hdp ng dung cAn phdi mic song song hoic ndi
ti€p cdc tu dién. Thi du khi mic song song cdc tu kich vao cdc block may
lanh sé& cdi thién hon diéu kién khéi dong clia dong co.

Ngudc vdi dién trd, tong dién dung clia mach ndi ti€p hoic song song
cac tu dién dudc tinh todn nhu sau:

a-P6i v§i mach ndi ti€p n tu dién:

Hinh 1. 11 Mach tu dién
mic noi ti€p

- Hiéu dién thé:

U=U +U,+..+U, (1-21)

- bién dung:

PO AN TOT NGHIEP Trang 13



BIEN SOAN BAI GIANG MON DIEN LANH 3

Cs C G, C, (1-22)
D&i v6i mach ndi ti€p, dién dung tong ludn nhd hon dién dung cta
tu dién bé nhat.
b- B6i véi mach tu dién c¢6 n tu mic song song:

|

1 alal

Hinh 1.12 Mach tu dién mic
song song
o U o
- Hiéu dién thé:
U=U,=U,=..=U, (1-23)
- bién dung:
C=C+C,+..+C, (1-24)

3.4.3- TINH CHAT TiCH VA PHONG PIEN CUA TU PIEN:

Nhu da trinh bay, khi mic tu vao ngudn dién mot chiéu, tu sé tich
dien. O day ta sé di sAu tim hi€u tinh chi't tich vi phéng dién cda tu dién
phu thudc vao thdi gian nhu thé nao. Hinh 1.13 Bi€u dién thi nghiém vé
tinh ch't tich va phéng dién cia tu dién.

Tich dién

} Rk
é_é’ LI
* Uz gy
L Phong dign Ucl

Hinh 1.13 Mach thi nghiém tinh ch4t tich va
phéng dién cia tu dién

Trong mach dién dugc lip thém dién trS R. O thoi diém doéng mach
tich dién, dién th& qua tu con biang 0 (Uc=0V), sau d6 din din ting 1én
hiéu dién th€ U ctia nguon: Uc = Uc max = U. Ngudc laj & thdi diém dong
mach dong dién I dat gid tri cuc dai Imax = U/R sau d6 gidm dan dé&n 0.
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Pay 14 thdi di€m k&t thic qud trinh tich dién cda tu dién (hinh 1.14). C4c
dudng bién thién ctia Uc va Ic 1a ham mil.

O thoi diém déng mach tich dién, I = Imax, tu dién mang tinh chat clia
mot dong dodn mach va & thdi di€m két thic tich dién Ic = 0, tu dién
mang tinh chi't ctia mot dién trd vo cling 16n.

Ngugc lai khi phéng dién, dién thé tu Uc gidm dian dén 0 va Ic = Imax
=U/R sau d6 ciling gidm dan dé€n O (hinh 1.15).

U: Ie
Ue=U } !
Imax=U/R :
I
| Théi gian
| -

I
Kéi thic qud
trinh tich di€n

Hinh 1.14 Bién thién dién th€ Uc va dong dién Ic clia tu dién theo
thoi gian trong qud trinh tich dién

Céc bi€n thién Ic vaUc c6 thé dugc bi€u dién qua cic quan hé sau

day:
a- Qua trinh tich dién:
UC :U.(l_ero) (1_25)
b- Qua trinh phong di€n:
U.=Ue" (1-26)
u o
l.=—e"
R (1-27)

Trong do:
Ic, Uc - cudng d6 va hiéu dién thé clia tu tai thoi di€m

U - hiéu dién th& ngudn, V

C-tu dién, F

R — dién trg, Q

7, - hiing s0 thdi gian 7,= R.C don vi (s)

e — hiing s0 logarit ty nhién (s6 Euller).
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3.5- CO SG PIEN XOAY CHIEU:
HAu nhu toan bd cdc hé thdng lanh, thi€t bi lanh va diéu hoa khong
khi déu st dung dong dién xoay chiéu 1 pha hoic 3 pha hinh sin. Dong
dién hinh sin 12 dong dién xoay chiéu bi€n ddi theo hinh sin.

3.5.1-CAC PAI LUONG CO BAN:

u
I

Umax - — —_— —_— =
ul - u
I I thi Zian

Hinh 1.16 Cac dai lugng cd ban cia dong dién hinh sin
Tri s6 dong dién va dién 4p tai thdi di€m 7 goi la tri sO tic thdi va
dugc biu dién dudi dang biéu thitc todn hoc 1a:
i=i_ sinwr (1-28)

u=u,, Siner (1-29)

Trong d6:
i - dong dién tifc thdi tai thdi di€m 7 ;
u- dién 4p tic thdi tai thdi diém r;
imax, Umax- dong dién va dién dp cuc dai (& bién dd 16n
nha't)
T- thoi gian kéo dai mot chu ki, s;
f- tan sO, f = 1/T, don vi 1/s hoic Hz (Hertz)

3.5.2- CONG SUAT CUA DONG PIEN HINH SIN:
1- Cong suat hiéu dung P:
Cong suat hiéu dung P 12 cong suit trung binh trong mot chu ki:
P=U.l.cosep, [W]. (1-30)
Cong suat hiéu dung P c6 thé dudc tinh bing tong cong suat hiu
dung trén cac dién trd cta cdc nhanh cia mach dién:

P=> R.I/ (131)
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Trong do:
Ri: 1a dién trd nhdnh thad i
Ii: dong di€n nhanh thu i.
Cong sudt hiéu dung dic trung cho hién tugng bi€n ddi dién ning
thanh nhiét ndng, cd nang...

2- Cong suit phan khing Q:
D& dit trung cho cudng dd qud trinh trao ddi ning lugng tir trudng,
trong tinh todn ngudi ta dua ra khdi niém cong suat phdn khdng Q:

Q=1°X (1-32)
Trong d6: X: Pién khang
Q=U.lsing, [VAR] (1-33)

Cong suit phan khang c6 thé dudc tinh bing tdng cong suit phan

khdng cua dién cdm va dién dung cua mach dién.
Q=Q +Qc =D X .17+ Xl
(1-34)

Trong d6: X,; Xg: 1, 1an lugt 1a cdm khdng, dung khdng va dong
dién ctia nhdnh tha i.
3- Cong suit biéu kién S:

Ngoai cong sudt hiéu P va phdn khiang Q ngudi ta con dua ra cong

sudt biéu kién S:
S=U.l ={P?+Q?, [VA]. (1-35)

Cong suat bi€u ki€n con dudc goi 13 cong suit toan phidn. Nhan xét
bi€u thiic trén ta thd'y cong sud't hiéu dung P bing cong suit bi€u ki€n
S va dat cuc dai khi cosp=1. (Q = 0). Vay S phat bi€u kha ning cia
thi€t bi. Tén cdc may phdt dién, mdy bi€n 4p ngudi ta ghi cong suit
biéu ki€n ctia chiing.

Quan hé ctia P, S ,Q dudc bi€u dién bing cdc canh clia mdt tam
gidc vudng theo dinh 1i Pitago, v6i S 12 canh huyén con P va Q 13 hai
canh géc vudng.

P
Hinh 1.17 Quan hé gitta P, Q, S
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4- Nang cao hé s6 cong suat cose:

Trong bi€u thitc cong suit hiéu dung P =U.l1.COS¢ , cose goi la hé
s6 cong suit. Hé so cose la chi tiéu k§ thuit quan trong, c6 y nghia rat
16n vé kinh t€.

— &
Icl{_ —
1
S . U
|
|
- — o

Hinh 1.18 N&i tu dién song song d€ ting coso

Nang cao hé s6 cose la ning cao khad ning st dung cong suit
ngudn. Thi du, mdt mdy phdt dién c6 cong sudt 100kVA néu cose =
0,7, cong sudt dinh mic phdt ra Pam = Sam = 70kW. N€u ning cos@ 1én
0,9, cong suat dinh mdc phdtra sé 12 90kW.

Nhu vay rd rang st dung thi€t bi ¢6 1gi hon nhiéu. Mit khic néu
cAn mot cong suit P nhit dinh trén dudng diy mot pha thi dong dién
trén dudng day sé€ la:

P
U.cosep (1-35)

Néu cose 16n , I s& nhd, gidm dugc ti€t dién diy va ton that dién
niang trén dudng day cling giam.

Trong hau hét cdc mdy thi€t bi lanh, cdc phu t3i dién déu c6 tinh
chat dién cdm nén cose thap. P& nang cao cose c6 thé dung tu dién

ndi song song véi tai.

Khi chua ¢6 bu (chua ¢6 nhdnh tu di€n) dong di€én trén dudng day I
bing dong qua tdi I1, hé s6 cong sudt clia mach 1a cosg; clia tdi. Khi
c6 bu (c6 nhanh tu di€én), dong di€n trén dudng day I 1a:

¢ (1-36)
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Hinh 1.19 bi€u dién dong dién tong hgp I trén dudng diy gidm va
coso ting lén: | <1, <¢,,CO0Sp >COS¢,.

Ic

Hinh 1.19 Dong dién tdng hop 1
tu I va Ic

Il
Vi cong suit hiéu dung P cda tdi khong ddi, nén cdng suit phin
khdng cia mach la:
- Liic chua bu chi ¢6 cong sudt phdn khdng Q; clia tai:

Q =Plge, (1-37)
- Liic ¢6 bu, hé s6 cong suit1a cose:

Q=Pige (1-38)
Do Q =Q1 + Qc nén:

Qc=Q - Qi=Pigep-Pige, (1-39)
Mit khdc cong suit Qc clia tu dudc tinh theo cdng thic:

Q.,=-U.l.=-UUaC=-U?C (1-40)
Tu (1-39) va (1-40) c6 thé tinh dugc dién dung C can thiét cla tu

dién:
C=— (90, ~199) 52 (1-41)

Trong k§ thudt cin phai thi€t k€ mach bu sao cho cose dat tir 0,9
dén 0,95 (khong cin dat dén 1), va phdi dic biét luu y khong dudgc
gdy ra trang thai qua bu nghia 1a Qc 16n hon QL (cosp=1 khi Q¢ = Qr;
cosp=0,9—0,95khi Q. < Qr). Trang thdi qud bl din dén sy ting
dién 4p qud mifc binh thudng trong 1u6i dién, cé thé giy ra hdng hdc
hodc phd huy cédc ho tiéu thu dién trén ludi.

Theo di€u kién van hanh hé thdng lanh, ngudi ta phin ra:

- Nhédnh bu riéng
- Nhdnh bu cum
- Nhanh bu trung tam.

Khi n6i vé nhdnh bul riéng c6 thé hi€u 12 nhdnh bii riéng cho tirng
dong cd. Nhdnh bii cum 12 nhdnh bi cho cd cum nhiéu dong co va
nhdanh bu trung tAm la nhanh bu cho ca trung tim mdy lanh khi cd
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trung tAm mdy lanh dong thdi hoat dong hoic néu hoat dong khdng
ddng thdi, theo tirng phin cong sudt thi c6 bd diéu chinh nhdnh bu
riéng.

Mot mdy lanh ma cdc dong co quat dan bay hdi hoat dong khong
dong thdi lic déng, lic ngit thi nén st dung nhdnh bu riéng nhung ddi
v4i tram lanh hodc tram diéu hoa khdng khi trung tAm thi nhdanh b
trung tAm c6 vu di€m hon.

3.6- CO SO PIEN XOAY CHIEU BA PHA:

C4c mdy va thi€t bi lanh ¢d trung va 16n trd 1én déu st dung dong dién
ba pha 1am ngudn dong luc cho mdy nén, quat gié, bom, cic bd x4 bing...
Trong mach dong luc con nhic dén cdch ddu mach dién nhu ddu “sao”,
“tam gidc” va cdc phuong phap han ché dong khdi dong ctia dong cd may
nén lanh ciing 12 van dé rit quan trong. Trudc khi di vao cdc van dé cu thé
trén can nhic lai cd s& dién xoay chiéu ba pha.

3.6.1-CAC PAILUQNG CO BAN:
Gidng nhu dong dién hinh sin, dong dién xoay chiéu 3 pha gdém 3 dién
4p léch nhau mot géc 120° tin s6 50Hz. Hinh vé 1.20 md t& dong dién
xoay chiéu ba pha.

P
o -UIYY L'u {
—Y /\‘
1207 | 1200 1200
il i
T=360"

Hinh 1.20 D6 thi dong dién xoay chiéu ba pha

D& sin xui't ra dién xoay chiéu 3 pha ta c6 thé hinh dung ra ba mdy
phdt dién xoay chiéu hinh sin 1&ch pha nhau 120° va c¢6 mot diu chung

trung tinh.
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Hinh 1.21 Sy sdn suat dong dién xoay chiéu ba pha (G-Generator)

Céc dién ngudn L1, L2, L3 thudng dudc goi 13 “Pha”. Piém N goi 1a
dau trung tinh. T mdi pha va diu trung tinh xuat hién cdc dién 4p Uy, Uz
va Us nhu bi€u dién trén hinh 1.21 va déu bing 220V.

Giifa cdc pha, vi du nhu L1 va L2; L2 va L3; L3 va L1 ciing xuit hién
cdc di€én 4p va cdc dién 4p nay goi la cdc di€n dp day ngoai: Uiz, Uss,
Usi.

Thi du, dé tinh d€ tinh dién 4p Uiy, tif di€m N c6 thé ha dudng vudng
géc xudng canh Li-Lo, ta dugc tam gidc vudng géc véi canh Uiy va Uiz
1am thanh mdt géc 30°, do dé:

U,, =(U,, c0830°).2 = U3 (1-42)
Do Uin =220V nén:
U,, =220V.+/3 =381,05V ~ 380V
Nhu vay dién dp day ngoai (giita hai ddy néng) la bing 380V.

L1
31 A U12
Hinh 1.22 Céc loai dién 4p
- ngoai (dién 4p day)
L3 U3 L2
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R

) @ 6 | 63

— o [

s 220V S ™, g0V S

Hinh 1.23 Bi€u dién phu tdi dién ba pha 220V va 380V bon diy din

Trong s6 dd mach dién ba pha vdi 4 diay din cdc pha dugc bi€u dién
bing tdi ba pha 220V dugc ndi tir cic pha dén day trung tinh N. Con cdc
phu tdi ba pha 380V dudc ndi gilta cdc pha véi nhau ma khong dau véi
day trung tinh N. .

3.6.2- PIEN TRO THUAN VOI DONG DIEN BA PHA:

Trong k§ thuit lanh, cdc dién trd phd bing cong suit 16n thudng sit dung
nhu cdc dién tr§ thuin véi dong dién xoay chiéu ba pha mic hinh sao hoic
hinh tam giéc.

1- Mic hinh Sao:

Khi cdc dién tr§ R bing nhau, ngudi ta goi 1a tai d6i xdng cla ludi
dién ba pha xoay chiéu. Khi d6 cdc dong dién clia phu tdi Ip bing nhau
va dién dp Ug ciling bing nhau. Cdc dai lugng ghi trén hinh 1.24 dugc
xdc dinh nhu sau:

U=U,/3

I=1, (1-43)
P=3P =3U .1 =+3.Ul
I,=0
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L1 ol II__IQ .
. I
P 13 * -
n — -—
i
o =0 0T
H A In E
Up
I
1 E Up P
L2 x Ip L
I 1
L3 &

Hinh 1.24 Pién trd thuan mic hinh sao
U- bién ap gilta cdc pha
U,- Bién 4p giita day pha va day trung tinh
N
I- DOng dién trén cidc pha
Ip- Dong di€én qua R
In- dong dién qua day trung tinh N

Dong dién trong day din trung tinh biing 0 khi c6 tdi doi xdng.
2- Nhitng héng héc déi véi phu tii dién méc hinh Sao:
Nhitng hdng héc c6 thé xdy ra la:
- M4t pha do chdy cau chi;
- Mt phu tdi do chdy dién trd hoic phu tai.
Ngoai ra nén chd y 13 diy trung tinh N ¢6 ndi vao cdc phu tdi khong?
Trong céc trudng hdp nay cong sud't con lai bao nhiéu.
a- Mat mot pha c6 N:
Thi du, mit pha L; ta thdy con 2 dién tr§ ndi vao dién 4p 220V nén
cong sudt P’ con lai biing 2/3 cong suit tong:

P’ =2Pr =2/3.P. (1-45)
1l @ LT
R Hinh 1.25 M4t pha L1, ¢6 n6i N
H R
R
L2
I3 1~
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b- Mat mot pha khéng noi N:
Khi mat L, mot R bi vd hiéu hod con 2 dién trd ndi ti€p tir Lo dén L3

vay:
2
b (3807 1, (1-46)
2R 2
11 o—%5
R z Z
. Hinh 1.26 Mét pha L1, khong c6 n61 N
R
L2
I3 o

Viy Cong suit con lai bing %2 cong suit tdng.
Tuong ty c6 thé tinh todn ddi v6i trudng hop:
- MAt 2 pha L; va Lz ¢6 ndi N cong suat con lai bing 1/3 cong
suat tong.
- MAt2 pha L; va L, khong ¢6 ndi N cdng sud't con lai bing 0.
3- Mic hinh Tam gidc:
Hinh 1.27, phu tdi dién mic vao mang dién ba pha day trung tinh N
khong dudce ndi vao. Cdc dai lugng co ban:
U=u,

=143 (1-47)
P=3P, =3.U,.I, =U.L{3

3.6.3- PONG CO MAY NEN LANH BA PHA:
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Ll »
L2

M _1 N

-
L&
w
a
Hinh 1.27 DPdng cd mdy nén mdc vao ludi dién ba pha

a) Hinh sao
b) Hinh tam gidc

Wl

1

Lyl

Hinh 1.27 bi€u dién cdch mic dong co may nén vao ludi dién ba pha
xoay chiéu trong d6 mdi cudn diy dugc coi la gom 2 thanh phan: dién cdm L
va dién trd thuin R mic ndi tié€p.

Mot s& dai lugng co badn xdc dinh nhu sau;

- Cong sudt thuc ctia dong co:

P =+/3U.1.cos . (1-48)
- Cong suit phdn khéng:

Q=+/3U.Lsing. (1-49)
- Cong suit bi€u kién:

S=P2+Q?=+3U.l. (1-50)

Thong thudng, mot dong cd dién cé thé dau sao hoic tam gidc vio mang
dién tiy theo thong s6 ghi trén bi€u nhin clia ddng cd. Thi du trén nhin dong
co ghi dién 4p 380/220V thi chi dudc didu “sao” vao mang dién 380V con
dién 4p qua cdc cudn day phu tdi chi dugc ddu vao 220V ma thodi. N€u trén
nhan ghi 660/380V thi méi duge ddu “tam gidc” vao ngudn 380V khi d6 dién
4p qua cudn ddy phu tdi 12 380V hoic didu “sao” vao ngudn 660V, va dién 4p
qua cudn diy phu tdi chi 1a 380V. Hinh 1.25 gidi thiéu sd d6 ddu diy hinh sao
va tam gidc trén 6 ddu ddy cda dong co. Pong cd gdm 3 cudn diy véi 6 dau
diy Ul- U2; V1-V2 va W1-W2. N&u diu hinh “sao” thi L1, L2, L3 lan lugt
dau véi Ul, VI, W1 con cdc ddu W2, U2 va V2 diing ciu ndi d€ ndi lai véi
nhau. N&u dau “tam gidc” ¢6 cdc ciu
L1-Ul-W2; L2-V2-U2valL3-WI1-V2.
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ey moi
Ll e&— 1 //f\
_(__lj’] 2 Ll &#———1——1
12 Q—ﬂl ":__} : |il IIII '{__:'WE
U2 5 | v
- 0 T Ou
L3 Q——Cj\ul
13 =-—+1——W1
(J ‘ (w2
Hinh zao E:‘Eﬁmﬂ’i
Hinh tsm gidc

Hinh 1.28 Sd d6 ddu day hinh sao va tam gidc
trén & ddu day cla dong co

3.6.4- TON THAT PIEN AP VA TON THAT CONG SUAT TREN LUGI
PIEN XOAY CHIEU:

Nhu di dé cap diy din c6 dién trd riéng va vi vdy c6 ton that dién dp va
cong sudt tir ngudn dién tdi phu tdi dién. Tuy nhién, & dong dién hinh sin mot
pha chiéu dai diy din tinh cd dudng di va vé&, § dong dién ba pha chi cin tinh
chiéu dai mot dudng tif ngudn dé€n phu tdi vi khong cin day trung tinh.

- T6n that dién 4p clia dong dién xoay chiéu:

.1 cos ¢
YA
z. (1-51)
- T6n that cong sud't ciia dong dién xoay chiéu:
|.P?

(1-52)

Y 4 AU%.(cos @)’
- T6n that dién 4p ludn 18y trén dién dp clia phu tii dién con tdn tha't cong
sud't luon tinh trén dién 4p day.
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4.1- CAC Ki HIEU THONG DUNG CUA PHU KIEN VA KHI CU PIEN:

Bang 4.1 Cac dung cu bao vé va chi thi

bén bdo hiéu ndi chung

m Chudng, coi bao hiéu ndichung
V- Volt ké
-®-

Amper ké

Bang 4.2 Cic loai dong co

Bdng ¢o khdng dong bd ba pha

Pong co khong dong bd mdt pha

G2 G2
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Bang 4.3 Céc chi ti€t dong mach va dung cu déng mach

— Cau chl
| igpdiem thudng
|_ T. -~ d. -~ h - hlf:l'
_ iép diem thudng dong
T. — d. I~ h - I:j -
e Mt nhan thirdng hd
—l— Nt nhdn thudng déng
_ I Rdle nhiét bdo vé gqud tal
—— 1
/\/ Bién trd

Bang 4.4 DAy din va mdi néi

D4y ddn néichung

M&i ndindi ehung

4’7 M&i ndi khéng thdo duge

Mdi ndithdo duge

_— Dy dd n bdo ve
[(I2T2[4T5]E] Thanh ddu ddy
—( § cim
L

N&i 3t noi chung

Dy ddn nhidu 18]
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4.2- CAC CHU CAI Ki HIEU CUA PHU KIEN PIEN:

Bang 4.5 Cac chit cai ki hiéu cho phu kién dién

Chiy eal  |Cde loal phy Kién dien Thi dy

A Nhém hods cym al et E;]; ,E,:I 9 8o dong odKIcu aén
: g “hdp den

E Egnzhgg ﬁTrl;? II'IS!IEI ud:qgl'?l eng el e Thermostat, presostatrale 3p sudf

C Ty M&n Ty

E 4G l0gl k4G nhau Blén 1d 43 bang chléu =Ang

F Cac i thl bdo v Cacciuchl, Role ap suftbdo we

H Cao ti€tbl bao hisu Bén bao sy of 4p sudt cao

K Rale bd o vé Rl nhi&t, rale el glan

0 Eing o (M) Exing o quat

P Thi&t bl do w4 il nghlsém Béng hd do thdl glan ¥3n hanh

0 Dung oy dang ASn Gao Ap Aptimat

R Blsn 1d BN 1 kndl dang

5 B dung ngat B& dong mach @€u khidn

X k&p , phich kep Thanh du MEn

Y TRIEtb] o khi t8G 4309 bang MEN| van qen w

4.3-MOT SO KHi CU PIEEN DUNG TRONG KY THUAT LANH:

Ky thuat diéu khién khong thé thi€u trong hé thdng lanh. Thuc t& cho
tha'y, hé thdng lanh cang cé nhiéu thong s& di¢u khién thi 1am viéc cang tin
cay, chinh xdc. Lich st diéu khién hoc hoc phat trién nhitng budc ra't dai ur ty
dong ki€u cd khi chuyén sang co - dién va ngay nay cd - dién tif 3 tao nén
nhitng budc nhdy vot trong linh vyc diéu khién.

Ty dong hod ki€u cd — dién c6 wu thé 12 don gidn, dé sita chita va lam
viéc tin cay. Vi vay, tu dong khién co — dién vin dudc sit dung khd phd bién
trong cdc may lanh. Thi€t bi cd bdn clia phuong phap diéu khi€n nay 1a cic
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role (relay), role nhan tin hiéu truc ti€p tir thi€t bi lanh d€ diéu chinh co ciu
ch4p hanh.
4.3.1- Nit nhan:
a- Cong dung:
Diéu khién bing tay gidn ti€p, ding dé déng ngit tryc ti€p dong dién
cAp cho ddng cd hoic cho mach diéu khién.
b- C4u tao, s d6: ||EHTT ||Emp
Céc, nha sdn x1/1ﬁ’t dua ra thi trudng rat nhi€u loai | |
cong tac, nit nhan khac nhau cho moi ttng dung
trong ky thuat dién. Ciing gidbng nhu rdle, Hinh 4.1 Ki hiéu
4ptdmat.nit nhan ciing c¢é cdc loai déng hoic m&, ndt nhan Start, Stop
tu nha hay gitr § vi tri tic dong.
c- Phan loai:
Thudng c6 cac loai: thudng hg (Start), thudng déng (Stop).
Niit nhan thudng dudc b tri cdc mau khdc nhau d€ d& phin biét nhu:
- Mau d4: OFF, ngit mach dirng mot hodc nhiéu dong co.
- Vang: tic dong dé dé phong cic trudng hdp bat thudng.
- Xanh (14 ciy): ON, déng mach cho mot ho#c nhiéu thi€t bi cling hoat
dong.
- C4c mau con lai nhu xanh nudc bién, den, xam, trﬁng khong cé chi
dinh cu thé.
d- Nguyén ly lam viéc:
- Loai thudng hd: khi c6 luc tic dong thi ti€p diém thudng hd chuyén
thanh thudng déng va ti€p diém sé ty giit khi khong tic dong nita.
- Loai thudng déng: khi c6 lvc tic dong thi ti€p di€m thudng déng
chuyén thanh thudng md va ti€p di€m sé& ty giit khi khong tic dong
ntra.
e- Hinh dang mot so loai niit nhan:
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4.3.2- Aptomat: (Circiut breaker)
a- Cong dung:
Dung d€ d6ng, ngit dit khodt mach dién bing tay hoic ty dong khi
mang dién xdy ra cdc sy ¢d nhu: bi ngdn mach, qué tdi hoic sut 4p...
Céc thong sd cAn luu ¥ clia 4ptomat Ia:
- Ch€ @6 lam viéc cla 4ptdmat 1a ch€ d6 dai han, mit khic ti€p diém
cta 4ptomat phdi chiu dugc dong dién I6n (dong ngidn mach).
- Aptomat phdi ngit dudc dong ngan mach qui dinh, thong s6 bi€u thi
la khd ngin cdt (breaking capacity) thudng tinh bing kA
(liloamperes).
- Pién 4p dinh mitc: 12 dién 4p t6i da cho phép st dung cic ti€p diém
chinh. Vay dién 4p st dung nhd hon hoic bing dién dp dinh mic cia
aptomat.
- Can phdi luu y, ndm gat clia 4ptomdt thudng c6 ba vi tri, ngoai vi tri
déng-ngit (ON-OFF), con c6 vi tri bdo vé (TRIP) dé bio dptomat
dang tdc dong bdo vé. T vi tri ndy, n€u mudn déng (ON) thi phai
reset bing cdch kéo nim gat vé vi tri ngit (OFF) d€ cai lai méc bio
vé trong dptOmat.
b- C4u tao, so d6:
Apt()mét (AUT) c6 loai ba pha va mot pha, loai
lam viéc trong khong khi va loai cong sudt 16n % ~T> T>
lam viéc trong dau (I>100A, U>660V). Mot AUT
ba pha c6 ba cip cau dao kém bo dap ho quang,  AUT
ba bd role nhiét d€ cit dién khi chdp mach sau
AUT hodc khi qud dong I6n, 1du dai. Cac role
nhiét nay khong nén diéu chinh. Kim loai chd ti€p
xtic cdc cAu dao ndy lam biing bach kim.

RT

c- Nguyén ly lam viéc:

Khi déng cau dao AUT Ia lic ta dong thdi kéo cing 10 xo chuyén
mach, AUT déng dién déu, dit khodt cd ba pha. Khi ta cit AUT thi ¢6
dudgc 191 lyc 10 xo nén nhe hon khi d6ng mach. Khi chdp mach hodc khi
dong dién 16n hon cho phép thi rdle nhiét tdc dong lam AUT cidt mach dut
khodt. Khi cit mach n€u c6 xuat hién hd quang thi nhd ¢6 bd phan dap hd
quang nén céc ti€p diém it bi hu hai.

d- Hinh dang mét s6 4ptomat:
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4.3.3- Role nhiét:
a- Cong dung:

Role nhiét (hay role bdo vé qué tai) 1a khi cu dién tdc dong ngdt mach
dé bdo vé dong cd khi dong co bi qud tdi do dong dién ting qud mifc hoic
do dong ngin mach trong trudng hop rotor bi ket dong co khong khdi
dong dudgc.

b- So d6, cau tao:

Hinh 4.2 Ki hi€u rdle nhiét
trén mach dién

—
I
—

c- Nguyén tac lam viéc:
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3

o]

Hinh 4.3 C4u tao cda rdle nhiét
1- Thanh ludng kim; 2- Pién trg; 3- Nut
nhan reset; 4- Lo xo
i 5- Thanh trugt; 6- Ti€p diém; 7- Pon
bay; 8- Truc

B¥n mach diéu khi€n

Nguyén tic lam viéc clia role nhiét 12 ngit ty dong cic ti€p di€m dién
bdo vé dong co nhd sy gidn n§ khong dong déu clia thanh ludng kim khi
bi qué nhiét do dong qué tai hoic do dong ngdn mach giy ra. Trudng hdp
dién ba pha bi mAt mot pha, dong c¢d 1am viéc v6i hai pha con lai trong
trudng hgp qud tdi, rdle nhiét ciing tdc ddng bdo vé ngit ca ba pha.

Hinh 4.2 Giéi thiéu ciu tao cla role nhiét c6 nidt nhan reset (trd lai vi
tri ban dau) cho dién ba pha. Phan tif cd bdn cda role nhiét 12 thanh ludng
kim 1 gdm hai manh kim loai c6 dd ddn nd khac nhau. Thanh ludng kim
dudc dot néng bing dién tré 2 c6 dong dién clia mach can bio vé di qua.
Khi dong c¢d 1am viéc binh thudng, dong dién di qua bing dong dinh mic,
st phat néng khong dd 1am thanh Iudng kim bi€n dang. Khi qud tdi, dong
vugt dong dinh mic, sy phat ndng dugce ting cudng va di 1am thanh ludng
kim bi€n dang, gidi phéng tay don 7. Dudi tdc dong cda 10 xo 4, tay don 7
quay quanh truc 8, kéo thanh trugt 5 vé phia trdi, ngit ti€p di€m 6 cia
mach diéu khién. Nt nhan 3 d€ dua role nhiét vé& vi tri ban dau khi da
ngudi.

d- Mot so loai role nhiét :

LR2-D3355
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4.3.4- Khéi dong tu:
a- Cong dung:
Khéi dong, dirng moto dit khodt dé€ bdo vé mod to khong bi qua dong
ho#ic mAt pha.
b- Cau tao, s¢ do:
GOm phan cong tic va phan role nhiét.
Phin cong tic co:
- Ba ciip ti€p di€m dong luc.
- Mot s§ cip ti€p diém cho diéu khién, céc ti€p diém nay chiu
dong t6i da 1a 5A. Khi khong c6 dién mot so ti€p diém da déng
kin, goi 1a thudng déng, s& con lai hd ti€p xic, goi 1a thudng md.
Khi ¢6 dién vao cudn hit, khéi dong tr d6ng lai thi céc ti€p diém
thudng hd md ra, con céc ti€p di€m thudng hé déng lai.
- Cudn hit cung phe tu.
Khi dong 1am viéc I<5A thi moi ti€p di€m dong luc va diéu khién 16n
nhu nhau. Kim loai ndi céc ti€p xtic cdc ti€p diém 1am biing bach kim.
5

e B——8 5,
Egﬂp G‘?}A

43
N E
i Hinh 4.4 C4u tao cudn hit

1-Wach ti; 2Mam cbdm dién, 3Mfp nam cbdm;
4 L xo, 5Tidp digm
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Trén phan ¢ dinh clia cda mach tir 1 ngudi ta lip cudn ddy nam chim
dién 2. Nip mach tir 3 m3 nhd 10 xo 4. Hé thong ti€p di€m 5 ndi vao nip
mach tlf qua cd cau co khi.

Hé thong ti€p diém 5 bao gdm: 3 ti€p di€m chinh, 4 ti€p diém phu
(hai thudng md hai thudng dong).

Khi c4p dién cho cudn day 2, luyc hit dién tr thing luc 10 xo 4 1am
ndp nam cham 3 déng lai va thay ddi trang thdi ti€p di€ém. Khi ngit dién
cuon day 2, nip nha, ti€p diém trd vé trang thai binh thudng.

Cudn hit dudc chia ra theo:

+ Muc dién 4p: 24V, 42V 110V, 220V, 380V.
+ Xoay chiéu va mot chiéu.

Ro le nhiét cia khdi dong tir nim riéng biét va c6 thé hiéu chinh
dugc.

Mic to nhd cia cudn hit ty 1&€ thuin theo dong dién dinh mic cia khéi
dong tur.
c-Nguyén ly lam viéc:

Khi c4Ap dién cho cudn hit thi hai nita phe sit chit E chdp vao nhau,
céc ti€p di€ém dong luc déng lai, cic ti€p diém thudng déng nha ti€p xic,
céc ti€p di€m thudng hd déng ti€p xiic lai. Khi cit dién cudn hit thi dudi
tac dung clia luc 10 xo hai nita phe chit E tich ra, cic ti€p di€ém dong luc
nhi ra, cdc ti€p di€m diéu khi€n dang déng ti€p xtc thi nhi ra, cdc tiép
diém khong ti€p xic thi déng lai, khdi dong tir trd vé trang thdi ban diu.
d- Hinh dang mét so cong tic to, bd khéi dong tir:

4
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4.3.5- Role trung gian:
1- Cong dung:

Chitc ning chii yéu cda role trung gian 1a ding dé€ khuéch dai
gidn ti€p cdc tin hiéu tdc dong (thong qua ngudn ning lugng khic véi
nguodn ning lugng phat tin hiéu tdc dong).

Trong cdc mach bdo vé hay diéu khién thi ro le trung gian thudng
nam giita hai role khac nhau.

Cudn hit cua role trung gian thuong la cudn diy dién dp va
khong c6 khd ning diéu chinh gid tri dién 4p. Do vay yéu ciu quan
trong cta rdle thsi gian 1a do tin cdy tong tic ddng. Pham vi gid tri
dién ap lam viéc cda rdle trung gian thudng 1a Ugm £+ 15%.

Bo ti€p di€m cia role thdi gian thudng cé s6 lugng nhiéu hon so
v6i cédc loai rdle khdc nhu role di€n 4p, role dong di€én cling nhu céc
loai role khac.

2- Cau tao:

Hinh 4.5 C4u tao rdle trung gian
1- Cuon day; 2- Céc ti€p di€m; 3- Chan cim cudn day

3- So @6 mach Rg le trung gian:

1 4
5P 8p

9 12
13 14

Hinh 4.6 So @6 mach dién role trung gian
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4- Nguyén li hoat dong ro le trung gian:

- Khi cung cap dién vao ti€p di€m 13, 14 1ap tifc cudn diy cé dién
dé déng cic ti€p di€m nhim thay ddi trang thai cdc ti€p diém cla rdle
trung gian.

- Cdc cip ti€p di€ém 1, 9 va 4,12 12 ti€p di€m thudng déng.

- Cdc cap ti€p di€m 5,9 va 8, 12 1a ti€p di€m thudng hd.

5- Hinh dang role trung gian:

(

2.3.6- Role thoi gian (Timer):
a- Cong dung:

Role thdi gian 12 mot loai thi€t bi tao ra sy tri hodn trong c4c hé thong
ty dong. Viéc duy tri mot thdi gian can thi€t khi truyén tin hiéu tir role
nay d&én mot role khdc 13 yéu ciu can thiét trong cdc hé thdng tu dong
diéu khién cda cdc hé thong dién.

Role thdi gian trong cdc hé thdng bio vé ty dong thudng dugc dung
dé duy tri thdi gian qud tii hoic thi€u t3i, thi€u 4p trong thdi gian cho
phép.

Role thdi gian 1a mot loai thi€t bi déng ngidt mach dién theo thdi gian da
dinh tru6c. C6 thé phan ra 1am 2 loai role thdi gian theo chifc ning nhu
sau:

- Role thdi gian tré hut.

- Role thdi gian tré nha.

Role thdi gian con nhiéu dang khéc nhau ddp &ng cd nhu ciu ty dong
trong ky thudt néi chung va trong k¥ thuét lanh néi riéng. Thi du role thdi
gian diing dé x4 d4 hoat dong déng md lién tuc mdi ngay 1, 2, 3 hoic 4
l1an ph4 biang, mdi 1an 5 d€n 15 phiit tuy theo yéu cau.. Cac loai nay
thudng dudc goi la role thoi gian da chitc nang.
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b- Cdu tao:

Vé ciu tao, thirole thdi gian dién tir mot chiéu khdc véi role dién tir
xoay chiéu. Do vay vé nguyén tic tic dong chiing ciing khdc nhau.

Dadi vdi role thdi gian xoay chiéu thudng 1a su k&t hop cda role dong
dién, role dién 4p hay rdle trung gian (nhiéu nhat 12 role trung gian) vé6i
mdt cd ciu thdi gian. Co ciu thdi gian nay c6 thé 1 ¢d cdu co khi, cd cdu
khi nén, co ciu 10 xo ki€u ddng ho...

Dai véi role thdi gian mot chiéu, thudng ding theo nguyén 1y cdm
ting dién tir d€ tao cd cAu duy tri thSi gian. Thudng diing nhat 13 cd cdu
ong dong d€ chdng lai sy suy gidm clia tir thdng torng mach tir theo dinh
ludt cdm Gng dién tur.

Viéc chinh thgi gian duy tri cia role thdi gian thudng dugc thuc hién
ngay trén co ciu thdi gian ma khong chinh dinh trén cdc dai lugng tdc
dong.

c- Nguyén ly lam viéc:

Khi cip dién thi rd le thdi gian sau mot quing thdi gian dinh trudc sé
cAp dién cho cudn hiit 1am 2 nita phe chit E chap lai, chuyén nhém cong
tic tir thudng dong sang thudng hd va ngudc lai, quing thdi gian nay ¢
thé thay d6i dugc.

d- Mot so role thoi gian:

4.4- CACH LAP SO PO PIEN:

Mot sd dd dién 12 mot ban v& md td nhitng phu kién dién va quan hé
ctia chiing trong mang dién véi tinh muc dich r6 rang.

DPé dat dugc su khdi qudt cao nhung don gidn va dé hi€u st dung
trong k¥ thuit lanh, khi 1ap so d6 dién cAn thong nhit mdt s6 nguyén tic
sau:

- Mach dién chinh va mach dién diéu khi€n dugc tdch riéng.

- C4c ky hiéu clia cdc phu kién dién hoic cdc chi ti€t ca ching dugc

vé riéng biét va dugc sip xEp sao cho cdc dudng ndi la cdc dudng

thing d€ c6 thé d& quan sit va theo doi.

- Khdng quan tdm t6i sd dd khong gian ctia phu kién dién.
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- C8 ging sip x€&p cdc dudng thing song song rd rang khong cit

nhau va dudc ddnh sd.

- T4t cd cdc phu kién dién & trang thdi khong c6 dién 4p va dong

dién, mach diéu khién ciing dugc thé hién & vi tri 0.

- Nhitng chi ti€t cla cdc phu kién dién (thi du cong tic m§ cia

congticto) ndm trén cdc dudng dién khdc s& dudc ky hiéu bing cdc

chit cdi giong nhau.

- P& c6 thé dé dang tim dudc cic ti€p di€m clia cdc cudn diy, cé ghi

béng ti€p di€m cla cdc cudn diy.

4.5- CAC THIET BI BAO VE VA PIEU KHIENTRONG HE THONG
LANH:

Trong hé thdng lanh c6 thé phan biét hai loai thi€t bi bdo vé 1a cdc
thi€t bi bdo vé dong cd va cac thi€t bi bio vé mdy nén bdo vé mdy nén.
Céc thi€t bi bdo vé dong co gdm: bd bdo vé ngdn mach, role nhiét bio vé
qud tai, aptdmat, mach bdo vé dong cd thermistor, role nhiét d6 bdo vé
céc chi ti€t dong co v mdy nén khdng vugt qui nhiét do cho phép. Cic
thi€t bi bio vé mdy nén gdm: role 4p suit cao, role 4p sudt thap, role hiéu
4p dau, role nhiét bdo vé cdc chi ti€t khong vugt qua nhiét d6 cho phép
nhu role bdo vé nhiét d6 diu (thudng khong vuot qud 60°), bdo vé nhiét
dd dau nay, bdo vé nhiét dd dau hoi...

4.5.1- CAC THONG SO BAO Vit CUA MOT HEE THONG LANH:

DPay la thong s6 ma hé thong lanh tv ngdt may khi xui't hién cdc ch€
do 1am véc nguy hi€ém. Mdy khéng tw khéi dong lai dugc khi thiét bi bio
Vvé tdc dong ma phdi cé con nguoi can thiép (reset lai sau khi xem xét, sta
chiia sy ¢6). Thong thudng khi c6 sy c6, mdy s& bdo bing dén hoiic bing
chuong, tin hiéu chudng c6 thé xod bing niit xod chudng (buzzer stop)
nhung tin hiéu dén chi tit khi sy c¢6 di dugc khic phuc.

Tuy theo yéu ciu, tinh chdt ma hé thdng lanh c6 nhitng thong s bdo
vé tich hop.

a- Thong s6 vé nuéc:

Trong hé théng gidi nhiét bing nudc hodc hé thong 1am lanh nudc
(water chiller), mdy nén chi hoat ddng khi lvu lugng nuéc diy di. P& bio
vé mdy nén, ta gdp cac nguyén ly bao vé sau:

- Lién ddng gitra bom nudc va may nén: may nén chi khéi ddng sau
khi bom nuéc da lam viéc.

- Role dong nudc (flow switch): mdy nén chi lam viéc khi dd lugng
nudc qua thi€t bi ngung tu, thi€t bi boc hoi. Py 13 phuong phdp phd
bi€n dudc st dung trong trudng hgp nhi€u cum mdy ding chung thdp
gidi nhiét.
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b- Thong s vé ap:

Ap sudt 12 mot thong s6 quan trong duge diéu khi€n, bdo vé trong hé

thong lanh.

Bdo vé 4p suat ngung tu (high pressure protection): moi ly do 4p suat
ngung tu ting cao déu phdi dirng mdy nén Thong thudng, bdo vé 4p
suit ting cao dugc thi€t k€ “hai cAp” néu role dp suat cao bi hdng,
4p sudt ti€p tuc ting thi van an toan (relief valve) hodc niit chdy
(fusible plug) x4 moi chat ra ngoai khong khi.

Bdo vé 4p saut thap (low pressure protection): khi 4p suat hdi ha thap
thi cAn ngidt mdy nén. Poi khi 4p sudt boc hoi thpid dung d€ diéu
khién (vi du: tin hiéu x4 tuyét).

Bdo vé 4p suadt diu bdi tron (oil pressure protection): trong moi
trudng hop 4p suat diu bodi tron khong dat diéu kién van hanh thi phai
cit mdy nén sau tir 90 d&€n 120 gidy.

c- Thong sé vé nhiét do:

Bédo vé qud nhiét dd cudn day: role nhiét dit trong cudn day dong co
dé tic dong ngit dong cd khi nhiét do ting cao vi moi ly do.
B3o vé nhiét do dau diy mdy nén: khi nhiét dd qud nhiét cudi tim
nén ting cao. Trong mdt s& trudng hdp, tin hiéu nay ding dé€ diéu
khién phun 16ng (liquid injection) d€ ha nhiét dd cudi tim nén.
Bdo vé nhiét dd boc hoi ting cao:trong chu trinh xa tuyét d€ trnhl
cho bd bdc hoi qua néng do thi€t bi diéu khién bi hédng. Tin hiéu
nhiét @6 ciing c6 thé diéu khién dirng chu trinh x4 d4.
Bdo vé chong dong da (freeze up protection): trong cdc hé thdng
dung chat tdi lanh 16ng.
Bio vé qud nhiét 6 d3 (bearing): dudc diing trong may nén cong
sudt 16n, van toc nhanh (nhv mdy nén tuabin).

Ngay nay, cac loai bao vé nhiét do trén thudng s dung mach dién ti

ma ma cdm bi€n 13 dién tr§ (thermistor) loai NTC (Negative
Temperature Coefficient) va PTC (Positive Temperature Coefficient).
d- Thong sé vé dién:

B3o vé qud nhiét § dd (bearing): dugc dung trong miy nén cong
sudt16n, van téc nhanh (nhu m4y nén tuabin).

Bédo vé qua nhiét do cudn day: role nhiét dit trong cudn diy déng cg
dé tdc dong ngit dong co khi nhiét dd ting cao vi moi 1y do.

Béo vé ngdn mach, qud tdi dong cd dién: dung dptomat k€t hgp véi
khégi dong tu.

B4o vé mat pha hé thong dién: day 1a yéu ciu thuc t€ clia Viét Nam.
Thudng ching ta phdi lip thém thi€t bi bdo vé mat pha vi nha sin
xudt khong dy tril trudng hgp nay.
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- Bao vé ngugc pha: dugc dung cho nhitng may nén chi cho phép quay
theo mdt chiéu duy nhat (mdy nén truc vit, may nén tuabin).
Ngoai ra chiing ta con gip cdc loai bao vé khac nhu bado vé mic moi
chdt 16ng trong thi€t bi, bdm mai chat 16ng..
4.5.1- CAU CHI:
a- Cong dung:
Dung bdo vé qui dong cho mach dién diéu khién.
b- Phan loai:
Cau chi dugc phan ra 1am hai loai trong d6 quy dinh pham vi dong
dién va tng dung cta tiing loai:
- Loai g: ciu chi van ning (general purpose fuses) thudng st dung
dé chdng dodn mach va chong qua tii. Cau chi loai g c¢6 thé duy tri
dong dién tdi thi€u 1a dong danh dinh va ngit dong tir dong danh dinh
trg 1én.
- Loai a: ciu chi thudng (accompanied fuses) chi ding chdng dodn
mach. Cau chi loai a c¢6 thé duy tri dong danh dinh va ngit dong ¢ tri
s6 16n hon nhiéu dong danh dinh.

Céc do6i tugng bao vé con dudc ki hiéu bing chit cdi L cho dudng
day (line) va chit M cho céc khi cy. P& bdo vé mdy nén nén st dung
cau chi loai ki hiéu gL chdng cd ngin mach va qud tdi. Mot ciu chi
diing cho mdy nén lanh can dat dugc cdc yéu cau:

- Can ddp tGng su dot néng day din trong mot thdi gian nhit

dinh.

- Can ngdt that nhanh trudng hgp ngdn mach.

- Khong cdn trd dong co khdi dong nhi€u 1an v6i dong khéi

dong cao.

Trong k§ thuat lanh, khong nén thi€t k€ mot ciu chi chung cho
nhiéu mdy nén. M&i mdy nén nén thi€t k€ mot ciu chi riéng va nén
thudng xuyén ki€m tra d€ tranh dinh ti€p di€m cida cau chi.

c- Ky hiéu:

d- Mot sé loai cau chi :

PO AN TOT NGHIEP Trang 41



BIEN SOAN BAI GIANG MON DIEN LANH 3

4.5.2- ROLE NHIET PO:
a- Cong dung:

Cong dung ctia Role nhiét do 1a diéu khién, diéu chinh, bdo hiéu va
bdo vé nhiét do hoiic hiéu nhiét dd qua cd ciu thirc hanh 2 vi tri déng va

ngit (ON-OFF).
b- Cautao, sé do:

2
£ £
T
ea
&
= 9"-
L :5

23 7

Hinh 4.7 C4u tao Role nhiét do

c- Nguyén ly lam viéc:

Ei higu

1- V& hop

2- Vit diéu chinh vi phan
3,7- Cdc écu ldp kim

4- Thang nhiét do

5- Thanh him

6- Vit diéu chinh dai nhiét do
8- Lo xo chinh

9,13,17- Cac tay don

10-L4 cOng tac

11,16- Céc vit hiéu chinh

12- Lo xo ddo chiéu

14,15- Cong tic dién

18- Lo xo0 14

19- Xi phong

20- Thanh truyén

21- Lo xo xiphdng

22- BOn gédnh

23- Lo xo vi phan (cin chinh)
24- Balong nhiét

25- Ong mao dén

R0 le nhiét dugc ciu tao tr ba 16ng nhiét, dng ndi mao din, xi phdng
va v4 xi phong. O ba 16ng nhiét thong thudng nap mdi chat: Ri2, Ra. Ba

PO AN TOT NGHIEP

Trang 42



BIEN SOAN BAI GIANG MON DIEN LANH 3

16ng nhiét dudc dit vao vi tri ki€ém sodt nhiét do ctia phong lanh. Ap suit
mdi chat sé tuong Ung vdi nhiét o moi trudng, 4p luc moi chat tdic dong
1én xi phong dudc cin bing bdi Iyc 10 xo chinh & trang thdi nhiét do tinh
todn.

Khi nhiét @6 ctia mdi trudng ki€m sodt ting 1én, 4p luc moi chat de
1én xi phong ting 1én, xi phong bi nén lai, thanh chuyén di chuyén lén
trén, chong lai lyc ép clia 10 xo chinh. PAu ty do clia phan nim ngang
thudc tay don 17 chuyén dong theo chiéu kim ddng hd quanh truc O;. Khi
chuyén dong d&€n diém tua trén clia don gdnh 22 thi tay don 17 chiu thém
luc kéo ctia 10 xo vi phan 23. N&u nhiét do ting thém mot lugng bing
mifc chi clia thang vi phin thi tay don 17 thing ca luc 10 xo vi phan. Tay
don 9 ciing 10 xo 14 18 chuyén dong 1am quay tay don ddo mach 13 (tay
don ddo mach 13 tdc dong I1én 14 cOng tic 1am cho nhém cong tic 14, 15
déng md). Khi truc hinh hoc 10 xo ddo mach 12 cit qua truc hinh hoc tay
don 13 thi cong tic 14 lam viéc tic thi va cdc ti€p di€m 13, 14 dudc tich
ra dit khodt. Lo xo ddo mach 12 c6 dau trén ndi vao tay don 9 bing khép
cau, dau dudi ndi vao mot khe cla tay don ddo mach 13. Tay don ddo
mach nhd luc kéo ctia 10 xo ddo mach nén ludn ludn tya vao diu chuyén
dong cua 14 cong tic.

Khi nhiét d6 ctia moi trudng ki€m sodt ting 1&én, 4p luc mdi chat tic
dong 1én xi phong gidm, dudi tic dong cla 10 xo 8 va 23 thanh chuyén di
xudng, xi phong din ra. Tay don 17 chuyén dong ngugc chiéu kim dong
hd, don ganh theo chiéu kim ddng hd. Khi don gdnh di dé€n di€m tya thi
10 xo vi phan hét tic dong dén tay don 17. Khi truc 10 xo ddo mach va
truc tay don ddo mach cit nhau thi cdc ti€p diém 14, 15 cit nhau dit
khodt. LO xo chinh va 10 xo vi phin c¢é écu va vit diéu chinh d€ diéu
chinh 4p suat (nhiét dd moi trudng ki€m soat). Nhiét @6 chi bdi kim 10 xo
chinh 12 nhiét d6 cit mach dién. Gia s6 nhiét do chi bgi kim 10 xo vi phan
chi nhiét do déng cong tic dién. Ld xo chinh 1am viéc & ch€ d6 nén, 10
xo vi phan 1am viéc & ch& do kéo.

d- Hinh dang mot so loai role nhiét do:
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4.5.3- ROLE HIEU AP DAU:
a- Cong dung:

Duing @€ ddm b o ludn ludn c6 dau bdi tron may khi diu bdi tron
khong di 4p luc, ché do boi tron khong dat yéu cau khi ditng mdy nén.
b- CAutao:

1,7- Xi pho
. 6 78 9 10 ’ ' phong

I 2,8,10,14- Lo xo
N, E%,V 3- Thanh truyén

4- Thang do

J o 5-Vitdiéu chinh

6- Vo

) t‘v 13
\E 14 9-Tay don gobc
11- Thanh ddo mach
L $ © o 12- PAu cong tic chuyén dong
;%‘g 13- Vit hiéu chinh
1 P.

Hinh 4.8 C4u tao cla role 4p sudt dau

c¢- Nguyén ly lam viéc:

Téc dong 1én tay don géc gdm 2 lyc: Luc 10 xo 8 va luc do hiéu dp
sudt AP4=P4— Po. Khi APq16n hon mitc quy dinh thi cdc ti€p di€ém déng
mach. Khi APq4 gidm, thanh truyén di xudng, khi AP4 gidm nhd qud mifc
quy dinh thi 16 xo ddo mach cit thanh ddo mach, ti€p di€m bi cit.

d- Hinh dang mét so role hiéu 4p dau:
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4.5.4-ROLE AP SUAT THAP:
a- Cong dung:
R0 le 4p sudt thAp bdo vé mdy nén tranh lam viéc v6i dp suat hiit
thap hon mitc quy dinh.
b- Cau tao, s¢ do:

1,10,16.L0 xo.
2.Gi4 dd don ganh vi phan

7 g 9 3.Dbon gdnh vi phan
} \ 4,17. Truc quay
5.Lo xo vi phin
T 77 10 .
6.Thang vi phan
| I 7.Vit di€u chinh vi phan
. ‘)_é e - 8:Thang diéu chinh 4p luc lam
¢ /14 15 viee
<: [ \ 16 11.Thanh ddo mach
p 12.Khung cdng tic di dong
P ]'? N P
; c%/ 13.L0 xo chinh

= ==
7/3@_\<13 14.Tay don goc
1737271 20 19 15.Vit hi€u chinh

Po 18.Thanh chuyén
19.X1 phong
20.V4 xi phdng

—

Hinh 4.9 C4u tao role dp sudt thap

c- Nguyén ly lam viéc:

Hoi moi chit theo dudng 6ng di vao xi phong dugc 14y tir phan ha 4p,
thong thudng dudc 14y & diu hiit may nén. Khi 4p sudt moi chi't ting 1én,
xi phong bi ép lai, ddy thanh truyén di 1én, chong lai lyc nén 16 xo chinh.
Khi tay don géc di d&€n phan trén cda don gdnh thi luc kéo 10 xo vi phan
tdc dong lén tay don géc. Tay don géc quay theo chiéu kim dong hd, khi
truc cia 10 xo 10 cdt qua truc thanh ddo mach 11 thi khung cong tic lam
viéc va cit ti€p diém dit khodt. Ld xo ddo mach 10 ndi vao tay don géc
bing khép cdu, ndi vio khung ddo mach bing khe c6 sin.

Khi 4p sud't mdi chat gidm xudng, xi phong dan ra, thanh truyén di xudng.
Tay don géc di ngudc chiéu kim déng ho. Khi truc 10 xo 10 cit qua truc
khung ddo mach 11 cong tic dién cidt ddt kho4t.
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Lo xo chinh xdc dinh 4p sudt cit, 10 xo vi phadn quyét dinh 4p suit déng
(biing tdng 4p sudt clia thang chinh va thang vi phan). Piéu chinh 4p suit
doéng, cdt nhd cédc vit di€u chinh 7 va 9.

Lo xo 1 ¢6 tic dung lam cho thanh chuyén ludn ludn ti sit vao tay don
goc.

d- Hinh dang mot so loai role 4p suat thip:

4.5.5- ROLE AP SUAT CAO:
a- Cong dung:
Ro le 4p suit cao bdo vé mdy nén tranh 1am viéc vdi 4p suit ddy cao
qud muc quy dinh.
b- C4u tao, so d6:
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1,10,16- Lo xo.
2- Gi4 dd don gdnh vi phan

7 8 9 3- Pbon ganh vi phan
\, \ 4,17- Truc quay
5- Lo xo vi phin
77, 17777 10 i
6- Thang vi phan
0| I 7- Vit di€u chinh vi phan
: )_% — 1 b 8- Thang diéu chinh 4p lyc 1am viéc
\_\:> } 11- Thanh ddo mach
[ 14 15 y
{ [ \ 16 12- Khung cong tac di dong
> 17 13- Lo xo chinh
e

14- Tay don goéc

=l -
7/5@?18 15- Vit hi€u chinh
17271 20 19 18- Thanh chuyén
t 19- Xi phong
Pk 20- V4 xi phong

Hinh 4.10 CAiu tao role 4p suit cao

c- Nguyén ly lam viéc:

Lo xo0 cao 4p vé ciu tao khédc 10 xo ha 4p 1a khong can 10 xo 1 vi lam
viéc v6i dp sudt cao nén thanh truyén ludn ludn ti sdt vao tay don géc.
Khi 4p suit ting thi nhém cong tic cit mach, khi 4p sudt gidm thi nhém
cong tic dong mach. Do d6 10 xo chinh diéu chinh 4p sudt déng mach, 1o
x0 vi phan diéu chinh 4p sui't cit mach.

d- Hinh dang cic loai role 4p suit cao:

y, T e, :"':"'

i

. R ‘\ i
- \!l

&

Rdle 4p suat cao.
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e- Céc lvu ¥ khi lip role dp suat:
i. Luu y khi ldp dit:

Céc loai role 4p sudt cAn luu ¥ dng ndi tir 6ng hit hodc 6ng diy
vao role nén & phia trén dng d€ ngin lot dau vao hop x&p, vi néu dau
lot vio hop x€p lau ngay cé thé hop x&p bi b6 khong hoat dong dudgc
mot cach hoan hdo, hon nita ciing d€ ddm bdo cho céc ti€p di€m lam
viéc binh thudng.

ii. Luu y khi cai diat ap suat:

- Role 4p suat thap reset ty dong LP: dit 4p sudt thAip ON trén
thang 4p sudt thip LP (thang CUT-IN). Mdi vong quay cua vit chinh
twong tng 0,7 bar. Pit vi sai (LP- differential) trén thang DIFF. Mbi
vong quay cuda vit chinh tudng tng 0,15 bar.

Ap sudt ngdt mach bing dp sudt dong mach trir di dp sudt vi sai.
Ap sudt ngdt mach phailén hon 4p sudt chin khong tuyét doi (-1bar).

Né&u & 4p sudt thip ma mdy nén khong ngit thi cin kiém tra lai
gid tri vi sai da dit, vi sai dit c6 thé qua cao.

- Role 4p sudt cao véi reset tw dong HP: dit 4p suat ngit CUT-
OUT hoic OFF trén thang HP. Mdi vong vit tuong dng khodng 2,3 bar.
bit vi sai differential trén thang DIFF. Mdi vong quay cta vit vi sai
tuong ing khoang 0,3 bar.

Ap sudt déong mach bing dp sudt ngdt mach trir di vi sai.

Thi du, HP= 16 bar vi sai ¢d dinh 4 thi role ngdt mach & 16 bar va déng
mach & 12 bar.

Nén ki€m tra 4p sudt ON-OFF ciia rdle 4p sudt cao va thdp bing mot
4p k€ chinh x4c.

- Role 4p sult vdi reset biang tay:

v' Dit 4p sudt ngdt OFF trén thang LP hoic HP (pham vi dicu
chinh).

v' D&i vdi rdle 4p suit thap reset bing tay: c6 thé reset (trd lai
vi tri ban ddu) khi 4p sudt trong hé thong bing 4p sudt ngit
OFF cOng v4i vi sai.

v D&i vdi role dp suit cao c6 thé reset bing tay néu dp suat
trong hé thong bing 4p sudt ngit OFF trir di vi sai.
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BAI 1: MACH ON-OFF PON GIAN
_ Thai gian: 20 ti€t
1.1.-MUC PIiCH - YEU CAU:
1.1.1- Muc dich:
- Hi€u rd nguyén tic lam viéc cla cdc thi€t bi trong so dd mach dién, ci
mach dong lvc 14n mach diéu khién.
- Ldp rdp dugc mach dién ON-OFF don gidn thudng gip trong hé thong
lanh ba pha ding yéu cAu ky thuat, thim my.
- Lip dudc cdc mach dién twong ty trong hé thong lanh.
1.1.2- Yéu cau:
Khi dau mach dién phdi tuyét d6i ddm bdo tinh an toan cao: cit ngudn.
Céc thao tiac ph3i chuin, ddm bdo ding k§ thuit, m§ quan.
P4m bio tinh ti€t kiém, vé sinh.
bam béo thdi gian.
1.2- VAT LIEU - THIET BI - DUNG CU:
1.2.1-Vat lidu-thiét bi:

STT Tén goi Qui cich S6 lugng
1 | Bang dién (hoic ti dién) 0,8x1m (hoadc 0,4x0,6m) 1
2 | Day dién mic mach diéu khién | 1,5mm? 10m
3 | Day dién mic mach dong luc 4mm? 4m
4 | Piu cos 100
5 | Thanh dau dién 1
6 | Cauchi 10A 1
7 | DPeénlam viéc Mau xanh 1
8 |Peén suco Mau do 1
9 | Chudng bédo su c¢d 1
10 | Nit bAm START 1
11 | Ndt bAm STOP 1
12 | Rdle trung gian 1
13 | Aptomit 30A 1
14 | Khéi dong tir 30A 1

1.2.2-Dung cu:
Bo dung cu nghé dién gdm: kém cit, kém tudt ddy, vit viin, bit thi dién,
VOM...
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1.3- GIGI THIEU MACH PIEN:
1.3.1-Gigi thi¢u mach dién ON-OFF don gian:
a-Cong dung:
- Bdo vé qud dong cho ddng cd dién, cit dién c4p cho dong co.
- B4o vé mat pha, cit dién cap cho dong co.
- N&u mat dién dot ngdt thi dong co khong ty khdi dong lai.
b- S¢ do:
GOm so dd mach dong lyc va so dd mach diéu khién.

I

1 m 1]
|Stnrt CHXI

— ﬁ_z
: Stop i

3 RLN |

1=

c- Nguyén ly lam viéc:

- Khi khéng cé dién: cip ti€p diém Start vi CHX1 déu hd mach, do d6
mach diéu khién khong c6 dong dién di qua, cudn hit khong c6 dong dién
di qua. Ti€p di€m Stop & trang thai thudng déng.

- Khéi dong: khi bAm nit Start thi ti€p di€m Start déng lai, cudn hiit c6
dong dién di qua, hai nita phe sidt chit E clia cudn hit chdp vao nhau lam
cic ti€p diém dong luc va cic ti€p diém diéu khi€n CHX1 déng lai, cdc
ti€p di€m thudng déng md ra. Khi tha nit Start ra thi ti€p di€m nit Start
mé ra song cudn hit CH dudc cip dién qua tiép diém CHXI.

- Dirng: Khi bAm niit Stop thi ti€p diém Stop md ra 1am mat dién cudn hit,
duéi tic dung clia luc 10 xo hai nita phe tir tich ra lam cic ti€p di€ém dong
luc mé ra, ti€p di€m dic¢u khién CHX1 mé ra, cic ti€p di€m thudng déng
dong lai.
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1.3.2- Mach c¢6 dén bdo lam viéc, dén sy ¢4 va chudéng bdo sy co qua
dong:
a- Cong dung:
- Bdo vé qud dong cho ddng cd dién, cit dién cip cho dong co.
- B4o vé mat pha, cit dién cap cho dong co.
- N&u mat dién dot ngdt thi dong co khong ty khdi dong lai.
b- S¢ do:
GOm so dd mach dong lyc (nhu muc 1.3.1) va s6 dd mach diéu khién.

A E 2
IIk:
| 1
o Start  [CHX1
am | P E
2 2
S® }Emp
3
L1
&
_H
ﬁ-’-luE’_LN
b 6\5 7

c- Nguyén ly lam viéc:
- Khéi dong:

Khi bAm nit Start thi ti€p di€ém Start d6ng lai, cudn hit CH cé
dong dién di qua, hai nita phe sit chit E chidp vio nhau lam cic ti€p di€ém
dong luc va cdc ti€p di€ém diéu khién CHX1 déng lai, cdc ti€p di€ém
thudng d6ng md ra. Khi thi nit Start ra thi ti€p di€m niit Start md ra song
CH dugc cip dién qua ti€p di€ém CHX1. Pén L1 (dén lam viéc) sing.

- Dung:

Khi bAm nit Stop thi ti€p di€m Stop m3 ra lam mat dién cudn hiit,
dudi tic dung ctia luc 10 xo hai nita phe tir tich ra lam cic ti€p diém dong
luc md ra, cdc ti€p diém di¢u khi€n CHX1 md ra, con cdc thudng déng
dong lai, den L1 tit.

- Bdo vé su ¢d:

Khi dong dién vugt qué gid tri dinh mitc cho phép thi rdle nhiét &
mach dong luc bi d6t néng hon cho phép lam phé hdy can bing nhiét clia
role nhiét, lugng nhiét thira tich tu lai dan din 1Am cong thanh ludng kim
cta role thudc mach dong luc, khi dd cong vugt qua giGi han dinh truge thi
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thanh ludng kim tic dong 1én bd chuyén nhém cong tic, lam ti€p di€m
role nhiét § mach diéu khi€n md ra, cudn hit mat dién, khdi dong tir MC
ciat mach dit khodt.

Khi mo6 to bi sy ¢6 qua dong, nhém cong tic cia role nhiét tic
dong chuyén mach tir cip ti€p di€m 5-4 sang 5-6, cip dién cho mach bdo
dong sy c6 gdbm dén sy L2 va cdi bido dong CBP. Hé thong phii dugc
ngirng d€ ki€m tra khic phuc.

Pay 1a trudng hop dirng md to sy ¢d, do d6 vi Iy do bdo vé moto
nén khi role nhiét trd vé nhiét do binh thudng, nhém cdng tic clia role
nhiét vin khong trd vé vi tri déng. Mudn quay trd vé trang thdi ban dau ta
phdi bAm nit “RESET” ¢6 & rdle nhiét d€ khéi dong lai mach.

1.3.3- Mach c¢é dén bdo lam viéc, dén va chudng bdo sy ¢ qua dong st
dung role trung gian:
a- Cong dung:
- Bdo vé qud dong cho ddng cd dién, cit dién c4p cho dong co.
- Bdo vé mit pha, cit dién cap cho dong co.
- Néu mat dién dot ngdt thi dong co khong tw khdi dong lai.
b- S do:

GOm so dd mach dong lyc (nhu muc 1.3.1) va s6 dd mach diéu khién.

8 9 & 7 O
Il
1
TGX1| TGX2 I&m f:THXI
2 2

cep[}] L2 Stop

TG g I1
&
CH
4
—Df; o RLN
b 11 10 \5 12

c-Nguyén ly lam viéc:
- Khgi dong:
Khi bAm nit Start thi ti€p di€m Start déng lai, cuén hit CH c6
dong dién di qua, hai nita phe sit chit E chap vao nhau lam céc ti€p diém
dong lyc va cdc ti€p di€ém diéu khién CHXI1 déng lai, cdc ti€p diém
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thudng déng md ra. Khi thd nit Start ra thi ti€p diém nit Start md ra song
cuon hiit CH dudc cip dién qua ti€p di€m CHX1. Pén lam viéc L1 sdng.

- Dung:

Khi bAm niit Stop thi ti€p diém Stop md ra 1am mat dién cuodn hiit,
dudi tic dung ctia luc 10 xo hai nita phe tir tich ra 1am céc ti€p diém dong
luc md ra, cic ti€p diém diéu khién CHX1 md ra, con cic thudng déng
dong lai, den lam viéc L1 tit.

-Sv ¢o:

Khi md t0 bi su ¢6 qua dong nhém cong tic clia role nhiét tic dong
chuyén mach tircip ti€p diém 5-4 sang cip 5-6, cAp dién cho mach role
trung gian TG, rdle TG déng mach cho ti€p di€m TGX1 va TGX2, cap
dién cho mach dén sy ¢6 L2 va codi bdo dong CBP lam viéc. Phdi ngiing
hoat dong hé thong, ki€m tra va khic phuc sy ¢d trudc khi hoat dong trd
lai.

1.4- CAC BUGC TIEN HANH:
Buéc 1: Poc so @6 mach dién.
Buéc 2: Chudn bi dung cu, thiét bi.
Bué6c 3: Bo tri cdc thi€t bi dién trén bang dién d€ xdc dinh vi tri cla
tirng thiét bi trén bang dién.
Budc 4: Lip 4ptdomdt, khGi ddng tir 1én bang dién.
Buéc 5: Lip mach dién diéu khién:
- Po khodng cdch cdc thié€t bi d€ cit day cho thich hop.
- BAm dau cos vao cdc dau diy dién, ddnh s6 cdc dau day.
- PAu mach diéu khién trudc, mach dong luc sau.
Bué6c 6: Kiém tra ngudi mach dong luc va mach diéu khién trudc khi
d4u vao dién ngudn.
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BAI 2: MACH KHOTI PONG MAY NEN CO BOM NUGC

VA QUAT GIO THUQC THIET BI NGUNG TU
_ Thai gian: 30 ti€t
1.1-MUC PICH - YEU CAU:
1.1.1- Muc dich:
- Hi€u rd nguyén tic lam viéc clia cdc thi€t bi trong sd @6 mach dién, ca
mach dong lvc 14n mach diéu khién.
- Lip rdp dudc mach dién don gidn thudng gip trong hé thdng lanh ba
pha diing yéu cau k¥ thuit, thim my.
- Lip dugc cdc mach dién tuong ty trong hé thdng lanh.
1.1.2- Yéu cau:
Khi ddu mach dién phdi tuyét d6i ddm bdo tinh an toan cao: cit ngudn.
Cic thao tdc phai chudn, ddm bdo ding k§ thuat, my quan.
P4m bio tinh ti€t kiém, vé sinh.

bam bdo thdi gian.
1.2- VAT LIEU - THIET BI - DUNG CU:
1.2.1-Vat liéu-thiét bi:

STT Tén goi Qui cich S6 lugng
1 | Bang dién (hoic ti dién) 0,8x1m (hoadc 0,4x0,6m) 1
2 | DAy dién mic mach diéu khién | 1,5mm? 7m
3 | Day dién mic mach dong luc 4mm? 3m
4 | Pau cos 1 00
5 | Thanh dau dién 1
6 | Ciuchi 10A 1
7 | Penlam viéc Mau xanh 1
8 |Peénsuco Mau do 1
9 | Chudng bédo su cd 1
10 | Ndtbam START 1
11 | Ndtbam STOP 1
12 | Rdle trung gian 1
13 | Aptomit 30A 1
14 | Khéi dong tr 30A 1

1.2.2-Dung cu:
Bo dung cu nghé dién gdm: kém cit, kém tudt day, vit vin, bit thir dién,
VOM...
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1.3- GIOI THIE U MACH PIEN:
1.3.1-Cong dung:

Mady nén khong lam viéc khi bom nudc gidi nhiét va quat dan ngung
chua hoat dong. M4y nén chi c6 thé khdi dong sau khi bom nudc va quat
gi6 da hoat dong. Khi bom nudc hodc quat gi6é bi dirng thi mdy nén ciling
bi durng theo.
1.3.2-S¢ do:

Gidi thiéu s d6 mach diéu khién.

F
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Gigi thiéu cdc thanh phan mach dién. Hai mach diéu khién binh
ngung va quat gié tuong tv nhu mach diéu khi€n ON-OFF. Phin diéu
khi€n mdy nén c6 thém ti€p di€m thudng hd clia bom nudc gidi nhiét binh
ngung la PX2 va clia quat gié 1a FX2. Sd d6 bdo dong su c¢6 dung chung
cho toan hé thong thong qua role trung gian.

1.3.3- Nguyén Iy lam viéc:
a- Khéi dong may nén:

Do mach diéu khi€n clia may nén c6 cic ti€p di€m thudng hd clia
bom 12 PX2 va quat 12 FX2 nén mdy nén chi c¢é thé khdi dong dugc khi
khdi ddng tir cia bom va quat da lam viéc trudc. Khi bom va quat da lam
viéc thi ti€p di€m PX2 va FX2 déng lai, n€u ta baAm nit Start cda mdy
nén thi may nén sé khdi dong.

b- Dung:
Theo trinh ty may nén, bom va quat gié cudi cling.

c- Sy ¢d:

Khi x4y ra su c6 qud dong & bat ky thi€t bi nao thi role trung gian
TG c6 dién, d6ng dién cho hé bido dong dén L2 va coi. Pong thdi mach
diéu khi€n mdy nén bi mat dién. Bom nudc hay quat, bo phian nio khong
bi sy ¢d thi vin lam viéc binh thudng d€ ti€p tuc gidi nhiét cho thiét bi
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ngung tu, nhim 1am gidm 4p su't cao ciia hé thong. Khi vi mot 1y do nao
dé ma mach diéu khi€n cta bom hoic quat dot ngdt mat dién (ddt cudn
hiit, 4n nhadm nit Stop clia bom hoic quat) thi mach diéu khién clia mdy
nén cling mat dién, lam dirng may nén.

1.3.4- Nhin xét:

So @b trén bdo vé thém cho mdy nén khong lam viéc khi bom nuéc
va quat gié ctia thi€t bi ngung tu khong 1am viéc. Mach trén chua bdo vé
dugc sy ¢d bom lam viéc ma khong cé nuSc gidi nhiét (ching han hét
nuéc & bé, bom bi ket).

1.4- CAC BUGC TIEN HANH:
Buéc 1: Poc so @6 mach dién.
Buéc 2: Chuin bi dung cu, thiét bi.
Buéc 3: B tri cac thi€t bi dién trén bang dién d€ xdc dinh vi trf clia ting
thi€t bi trén bing dién.
Budc 4: Lip 4ptdomdt, khGi dong tir 1én bang dién.
Buéc 5: Lip mach dién diéu khién:
- Po khodng cdch céc thi€t bi d€ cidt day cho thich hgp.
- BaAm diu cos vao cic dau day dién, danh s& cdc diu day.
- Pau mach diéu khién trude, mach dong luc sau.
Buéc 6: Ki€m tra ngudi mach diéu khi€n va mach dong luc trudc khi dau
vao dién ngudn.
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BAI 3: MACH KHOI PONG MAY NEN
_ Thai gian: 30 ti€t
1.1-MUC PICH - YEU CAU:
1.1.1- Muc dich:
- Hi€u rd nguyén tic lam viéc cla cdc thi€t bi trong so dd mach dién, ci
mach dong luc 14n mach diéu khién.
- Lip rdp dudc mach dién don gidn thudng gip trong hé thdng lanh ba
pha diing yéu cau k¥ thuit, thim my.
- Lip dudc cdc mach dién twong ty trong hé thong lanh.
1.1.2- Yéu cau:
Khi dau mach dién phdi tuyét d6i ddm bdo tinh an toan cao: cit ngudn.
Céc thao tiac ph3i chuin, ddm bio ding k§ thuat, m§ quan.
P4m bio tinh ti€t kiém, vé sinh.
bam béo thdi gian.
1.2- VAT LIEU - THIET BI - DUNG CU:
1.2.1-Vat li¢u-thiét bi:

STT Tén goi Qui cdch S6 lugng
1 | Bang dién (hoidc ti dién) 0,8x1m (hoadc 0,4x0,6m) 1
2 | DAy dién mic mach diéu khién | 1,5mm? 6m
3 | DAy dién mic mach dong luc 4mm? 4m
4 | Pau cos 100
5 | Thanh dau dién 1
6 | Cauchi 10A 1
7 | bénlam viéc Mau xanh 1
8 |Peénsucd Mau do 1
9 | Chudng bdo su cd 1
10 | NdtbaAm START 1
11 | Ndtbam STOP 1
12 | Role trung gian 1
13 | Aptom4t 30A 1
14 | Khéi dong tr 30A 1

1.2.2-Dung cu:
Bo dung cu nghé dién gdm: kém cit, kém tudt ddy, vit vin, bit thi dién,
VOM...
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1.3- GIOI THIE U MACH PIEN:

Khi khdi dong may nén lanh xud't hién dong khdi dong ra't 16n. B6 1a dong
ngin mach qua dong co vi khi dong mach roto chua quay. Dong khdi dong
gdy ra sut 4p trén luSi dién va giy ra nhiéu bat 1gi khiac nhu chdy ti€p di€m,
sy ¢d vé dién.. P& han ch& dong khdi dong ngudi ta dd han ché dong khdi
dong khong dugc phép vugt qua 8 1an dong dinh mifc ciia dong cdo.

Trong k§ thuit lanh thudng st dung cdc phudng phap han ché dong khdi
dong sau:

- Sao - Tam giéc.

- Cudn diy khéi dong.
- bién tré khGi dong.

- Thay d&i téc do quay.

Mot yé&u t6 quan trong khac d€ han ché& dong khdi dong 1a gidm tdi cho
mdy nén khi khdi dong. Cdc phuong phdp giam tai khi khGi ddong chinh dang
dudc trng dung la:

- Bypass: ndi thong khoang hiit va khoang nén ctia may nén khi khéi
dong.

- Néang van hiat khi khgi dong.

C4 hai phuong phdp trén déu c6 § nghia 1a gidm tdi cho mdy nén khi khdi
dong.

Trong ndi dung bai hoc nay chi gidi thiéu phuong phdp khdi dong “Sao —
Tam gidc”.
1.3.1-Cong dung:

Gidm bdt dong khdi dong khi khdi ddng do6ng cd mdy nén.
1.3.2-So do:

Gigi thiéu s6 d6 mach dong luc va mach diéu khién.
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Gidi thiéu cdc thanh phdn mach dién: trong mach di€u khi€n c6 mot ro le
thdi gian Timer d€ diéu khién thdi gian chuyén mach “Sao — Tam gidc”. C6
3 khdi dong tr MC (chung: C - common), MD (tam gidac: D - diagonal), MS
(sao: S - Star).

1.3.3- Nguyén ly lam viéc:

Mudn diu dugc mach “Sao — Tam gidc” thi dién 4p cia mo td phdi cao
hon dién dp ctia lu6i modt midc, cu thé la:

- LuGi (pha/day): 110/220V  220/380V

- M0 to (dién 4p day Sao — Tam gidc): 220/380V  380/660V

Sau khi khéi dong bom va quat gié thi€t bi ngung tu xong thi ti€p di€m
PX2, FX2 déng lai. Khi bAm nut Start thi role trung gian TGX ¢6 dién va lam
cic ti€p diém TGX2, TGX3 d6ng lai. Khi th3 nit Start ra thi role trung gian
TGX dugc cap dién qua ti€p di€m tu giit TGX1.

Ti€p diém TGX2 déng lai cip dién cho role thdi gian T va bit diu d€m
thdi gian (khoang 5 + 15 gidy)

Tié€p di€m TGX3 déng lai cAp dién cho cudn hit MC thong qua ti€p di€m
thudng déng thudng déng TX1 cia role thdi gian. Cudn hiit MC c6 dién lién
déng ti€p di€m MCX1 cdp dién cho cudon hit MS, md td dugc ndi vao ludi
dién theo hinh “Sao”. Lic nay cudn hit MD khong c¢6 dién do hd mach TX2
va MSXI.

Sau thdi gian (khodng 5 + 15 gidy) dinh trudc, Timer tic dong lam chuyén
nhém cong tic clia minh, ti€p di€ém thudng déng TX1 md ra, ti€p di€m
thudng hd Tx2 déng lai. TX1 md 1am cudn hit MC m4't dién, MCX1 hd mach
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lam MS mat dién, ti€p di€m thudng d6ng MSX1 d6éng lai. Liic nay cudn hiit
MD c6 dién thong qua ti€p di€m TX2 va MSXI, cudn hit MD déng tiép
di€ém MDXI1, cip dién cho cudn hit MC, mé td dudc ddu vao ludi theo hinh
“Tam gidc”. Quéd trinh khéi ddng “Sao — Tam gidc” hoan thanh.
1.4- CAC BUGC TIEN HANH:
Buéc 1: Poc so @6 mach dién.
Buéc 2: Chudn bi dung cu, thiét bi.
Buéc 3: Bo tri cdc thi€t bi dién trén bing dién d€ xdc dinh vi tri clia titng
thi€t bi trén bang dién.
Budc 4: Lip 4ptomat, khéi dong tir 1én bang dién.
Buéc 5: Lip mach dién diéu khién:
- Po khodng cdch cic thi€t bi d€ cit diy cho thich hop.
- Bam diu cos vdo cdc dau day dién, dinh s6 cic dau day.
- Pau mach diéu khién trudc, mach dong luc sau.
Buéc 6: Ki€m tra ngudi mach diéu khién va mach dong luc trude khi ddu
vao dién ngudn.
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BAI 4: MACH PAO CHIEU
_ Thai gian: 30 ti€t
1.1-MUC PICH - YEU CAU:
1.1.1- Muc dich:
- Hi€u rd nguyén tic lam viéc cla cdc thi€t bi trong so dd mach dién, ci
mach dong lvc 14n mach diéu khién.
- Ldp rdp dugc mach dién ON-OFF don gidn thudng gip trong hé thong
lanh ba pha ding yéu cAu ky thuat, thim my.
- Lip dudc cdc mach dién twong ty trong hé thong lanh.
1.1.2- Yéu cau:
Khi dau mach dién phdi tuyét d6i ddm bdo tinh an toan cao: cit ngudn.
Céc thao tiac ph3i chuin, ddm bio ding k§ thuat, m§ quan.
P4m bio tinh ti€t kiém, vé sinh.
bam béo thdi gian.
1.2- VAT LIEU - THIET BI - DUNG CU:
1.2.1-Vat li¢u-thiét bi:

STT Tén goi Qui cdch S6 lugng
1 | Bang dién (hoic ti dién) 0,8x1m (hoadc 0,4x0,6m) 1
2 | Day dién mic mach diéu khién | 1,5mm? 6m
3 | Day dién mic mach dong luc 4mm? 3m
4 | Piu cos 100
5 | Thanh dau dién 1
6 | Cauchi 10A 1
7 | DPeénlam viéc Mau xanh 1
8 |Peén suco Mau do 1
9 | Chudng bédo su cd 1
10 | Nitbdm START 1
11 | Nit bAm STOP 1
12 | Rdle trung gian 1
13 | Aptomit 30A 1
14 | Khéi dong tir 30A 1

1.2.2-Dung cu:
Bo dung cu nghé dién gdm: kém cit, kém tudt diy, vit vin, bit thir dién,
VOM...

PO AN TOT NGHIEP Trang 61



BIEN SOAN BAI GIANG MON PIEN LANH 3

1.3- GIGI THIEU MACH PIEN:
1.3.1- Gi6i thiéu mach dién Pao chiéu cé ti€p di€m ty gii:
a-Cong dung: Pio chiéu quay clia moto.

b-Sa do:
Gidi thiéu so d6 mach dong luc va mach diéu khién.
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c-Nguyén ly lam viéc:

Mudn ddo chiéu quay clla mo td ta chi cAn d6i hai day pha cho nhau. Khi
khdi dong tir MX1 déng dong co quay theo chiéu ngudc véi chi€u khi khdi
dong tir MX2 d6ng. Trong mach diéu khi€n ciia MX1 vd MX2 dudc dau cic
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cip ti€p di€ém thudng déng MX12 va MX22 nhim ddm bio cho hai cudn hiit
MX1 va MX2 khong dong thdi 1am viéc. Gia sif ta bAm nit Forward (ti€n) thi
c6 dién di qua MX1, dén lam viéc L1 sdng, MX12 nhd ra nén né€u ta bAm
thém Reverse (1tii) thi MX2 van khong cé dién. Mudn d4o chiéu ta bAm Stop
r6i bAm Rev, mdto ddo chiéu quay va dén L2 sdng.
1.4- CAC BUGC TIEN HANH:
BuGc 1: Poc so @6 mach dién.
Buéc 2: Chudn bi dung cu, thiét bi.
Buéc 3: B tri cac thi€t bi dién trén bang dién d€ xdc dinh vi trf clia ting
thi€t bi trén bang dién.
Budc 4: Lip 4ptdomat, khdi dong tir Ién bang dién.
Buéc 5: Lip mach dién diéu khién:
- Do khodng cdch cdc thi€t bi dé cit day cho thich hgp.
- B4m diu cos vao cdc dau day dién, dinh sd cdc dau day.
- PAau mach diéu khién trudc, mach dong luc sau.
Buéc 6: Ki€m tra ngudi mach diéu khi€n va mach dong luc trudc khi dau
vao dién ngudn.
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BAI5: MACH BAO VE CAO AP
_ Thai gian: 15 ti€t
1.1-MUC PICH - YEU CAU:
1.1.1- Muc dich:
- Hi€u rd nguyén tic lam viéc clia cdc thi€t bi trong s6 d6 mach dién, ca
mach dong lvc 14n mach diéu khién.
- Ldp rdp dugc mach dién ON-OFF don gidn thudng gip trong hé thong
lanh ba pha ding yéu cAu ky thuat, thim my.
- Lip dudc cdc mach dién tuwong ty trong hé thong lanh.
1.1.2- Yéu cau:
Khi dau mach dién phdi tuyét d6i ddm bdo tinh an toan cao: cit ngudn.
Céc thao tiac ph3i chuin, ddm bio ding k§ thuat, m§ quan.
P4m bio tinh ti€t kiém, vé sinh.
bam béo thdi gian.
1.2- VAT LIEU - THIET BI - DUNG CU:
1.2.1-Vat lidu-thiét bi:

STT Tén goi Qui cdch S6 lugng
1 | Bang dién (hoic ti dién) 0,8x1m (hoadc 0,4x0,6m) 1
2 | Day dién mic mach diéu khién | 1,5mm? 5m
3 | Day dién mic mach dong luc 4mm? 3m
4 | Piu cos 100
5 | Thanh dau dién 1
6 | Cauchi 10A 1
7 | DPeénlam viéc Mau xanh 1
8 |Peén suco Mau do 1
9 | Chudng bédo su cd 1
10 | Nitbdm START 1
11 | Nit bAm STOP 1
12 | Rdle trung gian 1
13 | Aptomit 30A 1
14 | Khéi dong tir 30A 1

1.2.2-Dung cu:
Bo dung cu nghé dién gdm: kém cit, kém tudt diy, vit vin, bit thir dién,
VOM...
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1.3- GIGI THIEU MACH PIEN:
a- Cong dung:
Bio vé mdy nén, khong cho lam mdy nén lam viéc khi 4p suit dau ddy
qud cao so v6i muc cho phép.
b- So d6: Gi6i thiéu s6 dd mach diéu khién.

HPX1 IMCX1

SC1 EIPXZ
+ [

[mrx L1

c-Nguyén ly lam viéc:

Vi ly do bido vé an toan cho hé thdng, ting tudi tho clia thiét bi, gidm tiéu
ton dién ning ta si dung cip ti€p di€m thudng hd cia rdle HP va lip thém
role trung gian HPX. Khi may nén lam viéc binh thudng thi cuén hit MC lam
viéc, d6ng mach MCX1, ti€p di€ém HP & trang thdi binh thudng do dp suit px
§ trang thdi binh thudng, HPX khong c6 dién. Khi vi mot 1y do nao d6 pk ting
qud mitc cho phép HP déng lai, cAp dién cho HPX, HPX déng ti€p diém tu
giit HPX1 va lam hd mach dién diéu khién mdy nén, dong thdi cap dién cho
mach bdo dong su c6 (cdi va den). Khi px gidm xudng mic cho phép thi may
nén ciing khong tu khéi dong lai dugc do HPX van cé dién qua ti€p diém ty
giit HPX1 va SC1. Mudn cho mdy nén khdi dong lai ta phai tim hi€u va khic
phuc nguyén nhan, dua px xuéng mifc cho phép, bAm niit RESET § role HP.
1.4- CAC BUGC TIEN HANH:

Buéc 1: Poc so @6 mach dién.
Buéc 2: Chudn bi dung cu, thiét bi.
Buéc 3: B tri cac thiét bi dién trén bing dién d€ xdc dinh vi trf clia ting
thi€t bi trén bing dién.
Budc 4: Lip 4ptomat, khdi dong tir 1én bang dién.
Buéc 5: Lip mach dién diéu khién:
- Do khodng cich cic thi€t bi d€ cit ddy cho thich hgp.
- B4m dau cos vao cdc dau day dién, ddnh sd cdc dau day.
- PA4u mach diéu khién truSc, mach dong luc sau.
Buéc 6: Ki€m tra ngudi lai mach diéu khién va mach dong lyc trude khi
d4u vao dién ngudn.
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BAI 6: MACH BAO VE AP SUAT THAP
_ Thai gian: 15 ti€t
1.1-MUC PICH - YEU CAU:
1.1.1- Muc dich:
- Hi€u rd nguyén tic lam viéc clia cdc thi€t bi trong s6 d6 mach dién, ca
mach dong lvc 14n mach diéu khién.
- Ldp rdp dugc mach dién ON-OFF don gidn thudng gip trong hé thong
lanh ba pha ding yéu cAu ky thuat, thim my.
- Lip dudc cdc mach dién tuong ty trong hé thong lanh.
1.1.2- Yéu cau:
Khi dau mach dién phdi tuyét d6i ddm bdo tinh an toan cao: cit ngudn.
Céc thao tiac ph3i chuin, ddm bio ding k§ thuat, m§ quan.
P4m bio tinh ti€t kiém, vé sinh.
bam béo thdi gian.
1.2- VAT LIEU - THIET BI - DUNG CU:
1.2.1-Vat lidu-thiét bi:

STT Tén goi Qui c4ch S6 lugng
1 | Béng dién (hodc ti dién) 0,8x1m (hodc 0,4x0,6m) 1
2 | DAy dién mic mach diéu khién | 1,5mm? 5m
3 | Day dién mic mach dong luc 4mm? 3m
4 | Piu cos 100
5 | Thanh diu dién 1
6 | Ciuchi 10A 1
7 | PBenlam viéc Mau xanh 1
8 |Deéen sy cd Mau dd 1
9 | Chudng bdo su co 1
10 | Nit bAm START 1
11 | Ndt bAm STOP 1
12 | Role trung gian 1
13 | Aptomat 30A 1
14 | Khéi dong tir 30A 1

1.2.2-Dung cu:
Bo dung cu nghé dién gdm: kém cit, kém tudt ddy, vit viin, bit thir dién,
VOM...

PO AN TOT NGHIEP Trang 66



BIEN SOAN BAI GIANG MON PIEN LANH 3

1.3- GIOI THIEU MACH PIEN
a- Cong dung:
Bdo vé 4p suat hit cia m4y nén.

b- S¢ do:
Gidi thiéu so dd mach diéu khién.
LPX1 MCX1
SC1 LP
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c- Nguyén Iy lam viéc:

Vi ly do bido vé an toan cho hé thdng, ting tudi tho clia thiét bi, gidm tiéu
ton dién ning ta s dung cip ti€p di€ém thudng hd cda role LP va lip thém
role trung gian LPX. Khi mdy nén lam vi€c binh thudng thi cuén hiut MC lam
viéc, déng mach MCXI, ti€p di€m LP m& do 4p suat po binh thudng. LPX
khong ¢6 dién. Khi vi mot 1y do nao d6 po gidm qud mdc cho phép LP dong
lai, cAp dién cho LPX, LPX d6ng ti€p di€m ty giit LPX1 va lam hd mach
dién diéu khién may nén, dong thdi cAp dién cho mach bdo dong su cd (coi
va den). Khi po ting 1én d€n mitc cho phép thi mdy nén ciing khong tu khdi
dong lai dugc do LPX vin c6 dién qua ti€p di€m ty gitt LPX1 va SC1. Mudn
cho m4y nén khdi dong lai ta phdi tim hi€u nguyén nhan va khic phuc sy cd,
dua po t6i mitc cho phép, bAm niit RESET & rdle LP, kh&i dong lai may nén.
1.4- CAC BUGC TIEN HANH:

Buéc 1: Poc so @6 mach dién.
Buéc 2: Chudn bi dung cu, thiét bi.
Buéc 3: B6 tri cac thiét bi dién trén bing dién d€ xdc dinh vi trf clia ting
thi€t bi trén bing dién.
Budc 4: Lip dptomat, khdi dong tir 1én bing dién.
Buéc 5: Lip mach dién diéu khién:
- Po khodng cédch cdc thi€t bi d€ cit ddy cho thich hgp.
- Bam diu cos vao cdc dau diy dién, dianh so cdc diu day.
- PAu mach diéu khién tru6c, mach dong luc sau.
Buéc 6: Kiém tra ngudi mach diéu khién va mach dong luc trude khi dau
vao dién ngudn.
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BAI7: MACH BAO VE AP SUAT DAU
_ Thai gian: 15 ti€t
1.1-MUC PICH - YEU CAU:
1.1.1- Muc dich:
- Hi€u rd nguyén tic lam viéc cla cdc thi€t bi trong so dd mach dién, ci
mach dong luc 14n mach diéu khién.
- Ldp rdp dugc mach dién ON-OFF don gidn thudng gip trong hé thong
lanh ba pha ding yéu cAu ky thuat, thim my.
- Lip dudc cdc mach dién twong ty trong hé thong lanh.
1.1.2- Yéu cau:
Khi dau mach dién phdi tuyét d6i ddm bdo tinh an toan cao: cit ngudn.
Céc thao tiac ph3i chuin, ddm bio ding k§ thuat, m§ quan.
P4m bio tinh ti€t kiém, vé sinh.
bam béo thdi gian.
1.2- VAT LIEU - THIET BI - DUNG CU:
1.2.1-Vat lidu-thiét bi:

STT Tén goi Qui cdch S6 lugng
1 | Bang dién (hoic ti dién) 0,8x1m (hoadc 0,4x0,6m) 1
2 | Day dién mic mach diéu khién | 1,5mm? 5m
3 | Day dién mic mach dong luc 4mm? 3m
4 | Piu cos 100
5 | Thanh dau dién 1
6 | Cauchi 10A 1
7 | DPeénlam viéc Mau xanh 1
8 |Peénsuco Mau do 1
9 | Chudng bédo su cd 1
10 | Nitbdm START 1
11 | Nit bAm STOP 1
12 | Rdle trung gian 1
13 | Aptomit 30A 1
14 | Khéi dong tir 30A 1

1.2.2-Dung cu:
Bo dung cu nghé dién gdm: kém cit, kém tudt ddy, vit vin, bit thi dién,
VOM...
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1.3- GIOI THIEU MACH PIEN
a- Cong dung:
B4o vé khong cho may nén lam viéc lau dai v6i 4p suat dau thap hon mitc

cho phép.
b- S¢ do:
Gidi thiéu sd d6 mach diéu khién.
| WIC302 |OF321 |WD33
[cBx1 B B
+ sC2 OPX11
L2®) i =
CE
[orxi]  [orxy] LI
OP¥12

c- Nguyén ly lam viéc:

- Khi khéi dong may nén thi ti€p di€ém MCX2 déng mach cip dién cho
cudn diy CP va OPXI1 thong qua ti€p diém thudng déng CDX1 clia cudn
diy ciia role OP, OPX1 nha ti€p di€ém OPXI11. Ap sudt diu thdp hon mic
cho phép. OPX2 khong c6 dién nén mdy nén van khdi dong ti€p tuc. N€u
chua hét thdi gian khéi dong cho phép (thudng khodng 60 gidy) ma 4p suat
po dd vuot qua mic cho phép thi ti€p diém thudng déng OPX12 ctia OP nh3
ra lam cudn diy CP mat dién. Né€u mdy nén da chuyén sang dau tam gidc thi
ti€p di€ém MDX3 déng lai, song OPX11 vin hd nén OPX2 van & trang thdi
binh thudng. Mdy nén khdi dong xong.

- N&u vi mdt Iy do nao d6 ma 4p sudt po van thap hon cho phép khi da hét
thdi gian dinh sin cda role OP thi nhiét lugng do cudn ddt CP nhd ra Iam
cong thanh ludng kim vudt qua mic dinh trudc lam chuyén bo ti€p diém
thudng déng CPBX1 cia cudon diy CP lam mat dién OPXI, ldc nay OPX2 c6
dién thong qua MDX3 va OPX11, ddng thdi déng ti€p di€ém tu gitt OPX21 va
cip dién cho mach bdo vé su ¢, dirng m4y nén.

- Mudn cho mdy nén khdi dong lai ta phdi tim hiéu nguyén nhian va khic
phuc sy ¢d, dua po tré lai mitc cho phép, bAm nit RESET & role OP dé
khdi dong lai may nén.
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1.4- CAC BUGC TIEN HANH:
Buéc 1: Poc so @6 mach dién.
Buéc 2: Chudn bi dung cu, thiét bi.
Budc 3: Bo tri cdc thi€t bi dién trén bing dién d€ x4c dinh vi trf clia tirng
thi€t bi trén bing dién.
Budc 4: Lip 4ptdomat, khéi dong tir Ién bang dién.
Buéc 5: Lip mach dién diéu khién:
- Po khodng cdch cdc thi€t bi d€ cit ddy cho thich hgp.
- B4m diu cos vao cdc dau day dién, ddnh sd cdc dau day.
- PAau mach diéu khién truSc, mach dong luc sau.
Buéc 6: Kiém tra ngudi mach diéu khién va mach dong lyc trude khi dau
vao dién ngudn.
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BAI 8: MACH BAO VE AP LUC NUGC
_ Thai gian: 15 ti€t
1.1-MUC PICH - YEU CAU:
1.1.1- Muc dich:
- Hi€u rd nguyén tic lam viéc cla cdc thi€t bi trong so dd mach dién, ci
mach dong lvc 14n mach diéu khién.
- Ldp rdp dugc mach dién ON-OFF don gidn thudng gip trong hé thong
lanh ba pha ding yéu cAu k¥ thuat, thim my.
- Lip dudc cdc mach dién twong ty trong hé thong lanh.
1.1.2- Yéu cau:
Khi dau mach dién phdi tuyét d6i ddm bdo tinh an toan cao: cit ngudn.
Céc thao tiac ph3i chuin, ddm bio ding k§ thuat, m§ quan.
P4m bio tinh ti€t kiém, vé sinh.
bam béo thdi gian.
1.2- VAT LIEU - THIET BI - DUNG CU:
1.2.1-Vat lidu-thiét bi:

STT Tén goi Qui cdch S6 lugng
1 | Bang dién (hoic ti dién) 0,8x1m (hoadc 0,4x0,6m) 1
2 | Day dién mic mach diéu khién | 1,5mm? 5m
3 | Day dién mic mach dong luc 4mm? 3m
4 | Piu cos 100
5 | Thanh dau dién 1
6 | Cauchi 10A 1
7 | DPeénlam viéc Mau xanh 1
8 |Peén suco Mau do 1
9 | Chudng bédo su cd 1
10 | Nitbdm START 1
11 | Nit bAm STOP 1
12 | Rdle trung gian 1
13 | Aptomit 30A 1
14 | Khéi dong tir 30A 1

1.2.2-Dung cu:

Bo dung cu nghé dién gdm: kém cit, kém tudt diy, vit vin, bit thir dién,
VOM...
1.3- GIOI THIE U MA CH PIEN
a- Cong dung:

Bdo vé khong cho may nén lam viéc lau dai (khodng 15gidy) n€u khong
dl 4p sudt nuSc gidi nhiét.
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b- S¢ dé:
Gidi thiéu so dd mach diéu khién.
|PX3 |WPX1 [TX1
WPX2 B B
- 5C3
s

RL1
FER [wex |

c- Nguyén ly lam viéc:

Role dp sudt nuéc WP c6 hai bd ti€p diém: thudng déng WPX2 va thudng
hd WPXI1. Khi cho bom lam viéc thi PX3 ddng lai, lic nay pw chua vugt qua
gid tri cai dit trén WP nén WP § trang thdi binh thudng, role thsi gian Timer
c6 dién va bit ddu d€m thdi gian. Lic nay ti€p diém thudng hd cta Timer la
TX1 & trang thdi binh thudng va WPX khong cé dién.

- N&u chura dat mic cho phép ma pyw di dat tri so thi ti€p di€m thudng déng
ciia WP la WPX2 hd thi Timer khong c6 dién.

- N&u di dat dén mifc cho phép ma pw chua vugt qua dat tri s6 thi WPX2
van § trang thai binh thudng, Timer chuyén nhém codng tic ctia minh lam ti€p
diém thudng hd cda Timer 12 TX1 déng lai, cAp dién cho WPX, WPX déng
mach ty gitt WPX1 va cidp dién cho mach bdo vé su ¢d, den L1 sdng, cit dién
mach diéu khi€én may nén.

- N&u khi mdy nén dang lam viéc binh thudng ma pw ha xudng thap hon
quy dinh thi WPX2 déng lai, cAp dién cho Timer. Qu4 trinh xdy ra nhu & trén.
1.4- CAC BUGC TIEN HANH:

Buéc 1: Poc s d6 mach dién.
Buéc 2: Chudn bi dung cu, thiét bi.
Buéc 3: Bo tri cdc thi€t bi dién trén bing dién d€ x4c dinh vi trf clia tirng
thi€t bi trén bing dién.
Budc 4: Lip dptdmat, khdi dong tir 1én bang dién.
Buéc 5: Lip mach dién diéu khién:
- Po khodng cdch cédc thi€t bi d€ cit ddy cho thich hdp.
- BA&m diu cos vao cdc dau diy dién, dinh s6 cdc dau day.
- PA4u mach diéu khién truSc, mach dong luc sau.
Buéc 6: Ki€m tra ngudi mach diéu khién va mach dong luc trude khi dau
vao dién nguon.
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I- MUC PIiCH - YRU CAU:
1-Muc dich:
Hiéu dugc nguyén 1y 1am viéc cda cdc loai rdle 4p suit thudng ding
trong cong tdc bdo vé cia hé thong lanh.
2-Yéu cau:
Bi€t cdach hiéu chinh, cai dit ding cdc gid tri 4p suat trén role 4p sudt
dé role tic dong ding theo yéu cau cong tic.
II- THIET BI - DUNG CU:
1- Thiét bi:
Role 4p suat cdc loai: OP (Oil pressure), HP (High pressure), LP (Low
pressure), WP (Water pressure).
2- Dung cu:
Tudt vit dep hoic vit ba-ke.
I1I- CAC BUGC THUC HIEN:
A-NQIDUNG:
1- Gidi thiéu:

P& phu vu cho cong tic diéu khién ty ddong va bio vé mdy nén trong hé

thong lanh, ngudi ta dung céc loai role 4p suit nhu sau:

+ St dung trong cong tac bdo vé:

= Role dp suat cao HP (High pressure)
= Role dp sudt dau OP ( Oil pressure)
= Role dp suat nudc WP (Water pressure)
+ St dung trong cong tic di€u khién tv dong:
Role 4p suat thap LP (Low pressure).
2- Nhan dang role:

» Cac role phuc vu cho cong tdc bao vé nhu OP, HP, WP thuGng c6 thén
nit “reset” dugc thi€t k€& trong cd ciu cla cdc loai role ndy nhim muc
dich 1a tdc dong lai thi hé thng mdi lam viéc lai dugc. Ngudi van hanh
phdi tim hi€u nguyén nhan x3y ra sy c¢d va khic phuc su ¢d trudc khi
bam “reset” tra la vi tri ban dau cho role.

> Role 4p suit thap thudng khong cé nit “reset”.

> Role 4p sud't kép (Dual pressure switch) dudc thi€t k& gdm céc hai role
4p sudt HP va LP chung mdt hdp nhung nit “reset” dugc dit bén HP.

3- Cic thang do hiéu chinh:
- Trén cédc role 4p sudt thudng c6 thang do hiéu chinh RANGE nhv sau:
+ HP (10 =+ 24 KG/cm?) hay (150 + 350 PSI)
+ OP (1 = 6 KG/cm?) hay (15 + 90 PSI)
+ WP (1 + 10 KG/cm?) hay (15 + 150 PSI)
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- O mot s8 hé thdng lanh cAn mot luu lugng nude 16n phai st dung bom
nudc c6 cong sudt 16n thi thang RANGE trén WP c6 khi 1én dén 20
KG/cm?. Role dp suat thAp LP thudng khong c6 niit “reset”. O loai role
nay trong cd cu thudng cé thém thang hiéu chinh (Difference) do chénh
léch giita 4p suat cit hé thong ngirng 1am viéc va dp sudt mdy nén lam
viéc trd lai.

- Tri s6 bén thang do RANGE goi 12 Pcuwin va tri s6 dp sudt bén thang
Difference goi la Pcut-out.

B- Thu'c hanh:

1-

Role bao vé 4p suat cao:

a- Nhiém vu:

B4o vé mdy nén khdi bi truc tric khi cao d4p clia hé thong bat thudng gia
tdng vi:

- Thi€u nudc gidi nhiét hé thdng.

- BO ngung tu bi bAm ban nhiéu.

- Hé thdng bi lot qué nhiéu khi khong ngung.

- Quat, bom hé thong gidi nhiét bi hdng héc.

- Van ddy tAm nét bi truc tric.

Khi d6 role dp sudt sé tic dong ngit dién diéu khién, dong cd ngirng hoat

dong.

b- Céch hiéu chinh:

i

) i i “
......Lh?“‘.{:,.‘x"fL. )

(.

Role 4p suit cao.

Tri s6 cai dit trén thang do cia HP phdi cao hon 4p suit van hanh
binh thudng clia hé thong nhung phai thip hon 4p sudt lam viéc cla van
an toan hé thdng.

c- Ap suit cai dit dugc ting lén:
- Diing 1 tudt vit dep (hoidc paker) dic vao dai 8¢ di€u chinh.
- Xoay theo chiéu kim déng ho.
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- Khi thdy kim trén thang do RANGE chay 1én dén vi tri s6 mudn dit,
ngling xoay.

d- Ap suit cai dit duge gidm xudng:
- Xoay dai 6¢ ngugc chiéu kim dong hd.

7 f?}.
[/
NS s

- Khi kim thang do tut xudng dén vi tri s6 mudn dit, ngung xoay.
Vi du:

Ap sudt van hanh binh thudng ctia hé thong lanh phia cao 4p la
14KG/cm?, 4p suit lam viéc clia van an toan phia cao 4p 1a 19,5 KG/cm.
Ta cai dit trén HP d€ bido vé chon 16n hon dp sudt van hanh tir 1,22
KG/cm? thi vin ddm bio nhd hon 4p suit lam viéc clia van an toan .

Nhu vay ,truGng hgp nay ta chinh trén HP la:
Pasc =(15,2 +16 KG/cm?).
e- Céich thit tac dong HP (thi ngudi):
- Diing dong hd do (Ohm) d€ & thang Rx100.
- Po céc coc ti€p di€m (1) ,(2), (3).
- X4c dinh mot cip thudng mé (do kim déng hd khong 1én).
- X4c dinh mot cip thudng déng (do kim dong ho 1én).
- Suy ra coc chung.

N

/
R

— n 3

Hinh 5.3 Cdch do ti€p diém HP

Vi du:
Coc 1 chung; 1-3 thudng hg; 1-2 thudng dong.
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- Duing tudt vit tdc dong vao ludi ga (bdy nhe 1én) cho d&n khi
nghe ti€ng “cdch” nhd .
- Ding Ohm k& ki€m tra lai, ldc nay két qud sé nguogc lai: 1-3
thuong dong va 1-2 thudng md.
- Nhan niit Reset, k&t qua do sé& trd lai lic ban dau.

f- Thit dong:

PAau mach nhu hinh vé.

MC | _’»_
RLN:

L= _ |

Hinh 5.4 S6 d6 mach diéu khién
bdo vé mdy nén dung role HP.

MC- Khdi dong tir chay may nén.
RLN- Role nhiét bio vé may nén (1dy ti€p di€ém thudng déng).
F - Ciu chi 2A.
HP- Ti€p diém thudng déng cla Relay bdo vé HP.
Ngudn dién dong luc 380/3 pha.
Ngudn dién diéu khién 220/1 pha.
Lip dit rdle HP vao hé thong lanh nhu hinh vé& 5.5:

5
P &

1}{}{ [E_1o

Hinh 5.5 Hé thdng 14p dit véi HP & tim cao 4p.
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1- Van chin dudng hit vé, Van chin dudng nén; 3-Van chin dudng hoi
ra ddng hé HP; 4- Ricco ndi chit T; 5- Ap k€ tam cao 4p; 6- Role bio
vé HP.
(C4c van chin déu md, riéng van 3 md lung chirng).
*Nguyén tic thi:
- Bat cong tic K cho mdy nén chay.
- Sau 5 phiit, quan st tri sO trén 4p k& 5.
- Duing tudt vit chinh dai 6¢ & HP d€ tri s& cai dit tut xudng thdp hon &
gid tri 8 5 khodng 0,5 KG/cm?>.
- Role HP 6 sé& tdc dong ngit ti€p diém 2, 3 trén mach diéu khién lam
nging may nén.
2- Role bao vé 4p suit dau:
a- Nhiém vu:

Khi hé thong lanh hoat dong binh thudng dau dugc bom di bdi tron
toan bd toan bo hé thdng mdy nén, tao thanh 1 I6p dém giita cdc chi ti€t
chuyén dong nhim lam gidm ma sit, gidm nhiét 46 trong may nén khi
van hanh.

Khi 4p suat diu bi tut gidm ba't thudng vi:
- DAucii 1au ngay khong thay (kém phim chat).
- DAu bi ban.
- Nghet cdac phin loc tinh, loc thd.
- Dau s6i do ngip dich.
- Bom dau yé&u, c6 van dé.
- Phu tdi nhiét diu ddy xudng qua thap.
Lic nay OP sé& tdc dong ngit ngudn di€u khién, lam ngung mdy
nén.
b- Cau tao va hoat dong ctia OP:
- Role bdo vé& OP c¢6 co cau hoat dong gdbm hai dau ndi:
+ Mot didu ndi vao cdcte mdy nén.
+ Pau kia ndi vio dudng di ciia bom dau.

s |
.:-’
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Hai dau nay hoat dong so le nhau. Pong hd dp lvc diu dugc ndi véi
dudng nén di ciia bom dau chi 4p sudt bi€u ki€n, nhu vay 4p suit thip
clia dau s& 12: Paau = Pagng hé - Peacte
- Ap suat that cda diu Pgsu phdi luon & mot tri s& nhat dinh d€ may
nén hoat dong binh thudng. Pdi véi may nén c6 bom dau (mdy nén
piston), tri s6 nay thudng nim trong khodng (1,2 +x2 KG/cm?).
c- Cach hiéu chinh:

- Dung mot tudt vit d€ xoay dai 8¢ d€ chinh thang do RANGE trén
OP.

- Ap suitsé ting 1én khi xoay theo chiéu kim déng hd.

- Ap suit sé gidm xudng khi xoay dai 6¢ theo chiéu kim déng ho.

- Tris6 cai dit1dy trong khodng (1,2 + 2 KG/cm?).
Vi du:

Mot hé thdng lanh hoat dong binh thudng c6 dp suit dau trén bing
1a 3,5 KG/cm?, tri s6 trén 4p k& hit 13 1,5KG/cm?”.
Vay dp suit thatcla daula: P=3,5-1,5=2KG/cm®.
Tri s6 ndy vin nim trong khodng an toin d€ mdy nén hoat dong binh
thudng. Ta c6 thé chinh trén OP tir (1,2 =+ 1,5)KG/cm? tuy y.
Khi 4p k& chi mot gid tri thaAp hon gid tri cai dit trén OP, lic do sé tdc
dong ngit ngudn diéu khi€n may nén.
3- Role bao vé 4p suat nuée WP:
a- Nhiém vu:

Thudng dugc dung trong hé thdng lanh st dung bo ngung tu dugc
lam m4t biing nudc. Khi hé thong 1am mat gip su ¢d nhu:

- Bom nudc cit do qud tdi, hé thdng mat 4p luc nudc.

- Loc hiit hong bom bi nghet 1am gidm Iuu lugng vao hé thdng lam

mat.

- Thi€u nuSc bd sung thdp gidi nhiét. Lic nay WP tic dong ngit

ngudn diéu khi€n lam may nén ngirng hoat dong.
b- Cach hiéu chinh:

Céc phuong phdp hiéu chinh giong nhu HP.

Gia st 4p k& chi 1 KG/cm? Ta trir di t6n that 4p suit trén do dai
dudng di dng tir bom dén bd ngung tu (1ay tir 0,1 + 0,4 KG/cm?) tuy
theo dai hay ngdn, nhiéu hay it co ndi. Suy ra dp sud't nuc chdy trong
bd ngung tu dé€ 1am madt 1a (0,6 + 0,9 KG/cm?). Ta cai dit trén WP gia
tri 12 0,5 KG/cm?.

Hé thdng c6 dp luc nude gidm xudng dén gia tri Puuse < 0,5 KG/cm?
WP sé& tic dong ngit ngudn diéu khi€n mdy nén.
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4- Role 4p suat thap LP:
a- Nhiém vu:

Vi niing suit lanh ctia hé théng phu thudc vao to va ciac chq61 do
1am lanh ma to lai bi€n dong theo phu tdi nhiét & dan lanh di€u nay kéo
theo Py cucng4 bi€n ddi theo. PE diéu khién ty dong Po ngudi ta thudng
dung role dp sudt thap LP tdc dong lam ngirng mdy nén hodc gidm tdi
may nén.

b- Cach cai dat LP:

Ap sud't ngat may nén (Pox) = Ap suat khéi dong tai may
nén (Pcut-in) - Ap Suﬁ’t Chénh léCh (Pcut-out).

N&i dién

Vi du:

Mot hé thong lanh 13 kho trit ddng c6 nhiét do phong la (-18°C
dén -25°C) gidi nhiét biing ddi Ivu cudng bitc khong khi, dung tich kho
1a 50 tdn, chay mdy nén ntta kin R502. Khi van hanh binh thudng cdc
thong s6 trén dp k€& chi:

Phut = (0,7 + 1,0 KG/cm?); Poen = (16 + 18 KG/cm?).
Ta s€ cai dat LP va HP nhu sau:
- bit trén HP: gi4 tri trén cai dit 1a (18,5 + 20 KG/cm?)

- bat trén LP:
+ Peyein =1,3 KG/ecm?
+ Peutcour = (1,2 + 1,25) KG/em?®.
- Van an toan cao 4p chinh § 22KG/cm?.
Nhu vay: Porr= 1,3 - (1,2 = 1,25) = (0,05 + 0,1)KG/cm?.

Diéu nay c6 nghia l1a khi hé thdng 1Am viéc ma Phs xudng thip
dén (0,05 + 0,1) KG/cm? thi LP tdc dong 1am ngit mdy nén. Gid tri trén
LP khong xudng dudi 0 vi d€ trdnh cho hé thong khong bi lot khong khi
vao.

Khi 4p suat hiit cda hé thong ting dan 1én d€n Peyein = 1,3 KG/cm? thi hé
thong tu khdi dong trd lai, Pha 12 ha dAn xudng gid tri
Phac = (0,7 + 1,0 KG/cm?) thi hé thdng lam viéc binh thudng.
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7.1- K&t luan:
Sau mot thdi gian nghién cifu va véi sy ¢d ging clia ban than va sy gitp

dd clia gido vién huéng din, ngudi thyc hién da hoan thanh dé tai: “Bién

soan bai gidng mén Dién lanh 3” v6i cdc phan chinh sau:

% Co sé ky thuat dién: dinh nghia, gidi thiéu sd ludc vé cdc khdi niém
thudng gip trong k§ thuat dién nhu: dong dién, dién thé, dién trd, tu dién,
mach tu dién, mach dién trd, co s§ dién xoay chiéu, cong suit, ton thit
cong suat...

< Nhitng khi cu dién va thiét bi diéu khién thuong ding trong hé thong
lanh: Gidi thiéu vé cdc khi cu dién bdo vé nhu: cau chi, ndt nhan,
aptomat, role nhiét, khgi dong tir... Va céc thi€t bi diu khién nhu: cic loai
role 4p suat role nhiét do...

% Cic mach dién co ban: gigi thi€u cdc mach dién khdi ddong don gidn nhu
mach ON-OFF, mach khéi dong “Sao-Tam gidc”, cic mach dién bdo vé
nhu bdo vé cao 4p, bdo vé 4p sudt dau, 4p sudt nuGc... trong hé thong
lanh.

Céc noi dung trén ngudi thyc hién tham khdo ngudn tai liéu da dugc liét
ké & phan “Tai liéu tham khdo”, riéng phan C4c mach dién cd ban dua vao
mdt phan trong qud trinh hoc thuc tip tai xudng va tai liéu gidng day thuc tip
cla gido vién.

7.2- Pé nghi:

Trai qua thdi gian thuc hién dé tai véi sy gidp d8 tan tinh cia Thay Th.S
DPing Thanh Trung va cdc thdy c6 trong bd mon Nhiét - Lanh va cdc ban
cung 16p cong vé6i su ¢d géng clia ban thin, ngudi nghién cttu da hoan thanh
dé tai “Bién soan bai gidng mén Dién Lanh 37 ding ti€n dd. Qua d6 ban
than ngudi thyc hién di c6 thé cling c6 thém nhitng mang kién thifc da hoc
va va bd sung thém nhitng ki€n thitc méi trong qud trinh tham kh3o tai liéu.

Khi thuc hién xong dé tai ndy ngudi nghién cttu ¢6 nhitng ki€n dé nghi:

e Cic sinh vién chuyén nganh hoic nhitng nganh c6 lién quan cé thé
tham khdo lam tai liéu hoc tdp hodc tai liéu tham khdo.

e Cic kién thifc ddm bio tinh chinh x4c vi thé ngudi hoc c6 thé 1dy d6
lam tai li€u hoc tdp va gido vién co thé 1am tai liéu dé giang day thuc
tdp & xudng.

Do thdi gian va ki€n thifc con han ch€ va thi€u ngudn tai liéu tham khdo
nén khi thuc hién dé tai khong thé tranh hét nhitng thi€u sét, nhitng khuyé&t
di€m vi thé ndi dung cic bai gidng chua dugc phong phi da dang,

Ngudi nghién cfu mong mudn tai liéu nay s& dudc dua vao gidng day ciing

nhu lam tai li€u tham khdo cho sinh vién.
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