LO1 MO PAU

Ngay nay & tat ca cac nha may va xi nghiép cong nghiép déu trang bi cac
hé thdng tu dong hod & muc cao. Cac hé théng nay nham muc dich nang cao
chat luong san pham, nang cao niang suit lao dong, giam chi phi san xuét, gai
phong nguoi lao dong ra khoi nhitng vi tri doc hai ...

Cac hé théng tu dong hoa gilp ching ta theo ddi, giam sat quy trinh
cong nghé théng qua cac chi sé cua hé théng do ludng kiém tra. Cac hé thdng
tu dong hod thuc hién chire nang diéu chinh cac théng sé cong nghé ndi riéng
va diéu khién toan bo quy trinh cong nghé hoic toan bo xi nghiép néi chung
Heé théng tu dong hoa dam bao cho quy trinh céng nghé xay ra trong diéu
kién can thiét va dam bao nhip d6 san xuat mong mudn cua ting cong doan
trong quy trinh cdng nghé. Chat lwong cua san pham va nang suat lao dong
cta cac phan xudng, cua tirng nha may, xi nghiép phu thudc rat 16n vao chét
lwgng 1am viéc cua cac hé thdng tu dong hoa nay.

Pé phét trién san xuat, ngoai viéc nghién ciu hoan thién cac quy trinh
cdng nghé hoac tng dung cong nghé mai, thi mot hudng nghién cau khdng
kém phan quan trong 1a nang cao mirc d6 tu dong hoa cac quy trinh cong
nghé.

Vé6i nhu cau trén, em duoc giao dé tai: “Thiét ké truyén dgng dién va
trang bi di¢n tram khi nén c6 nhiéu may nén khi véi mire dé tw déng hoa
cao”

Pé hoan thanh duogc dd 4n nay em xin chan thanh cam on thay PGS.TS
Hoang Xuan Binh cling toan thé cac thay cd gido va cac ban Trudng Pai hoc
Dan Lap Hai Phong gitip d& va huéng dan em tan tinh trong qué trinh 1am tot
nghiép.

Sinh vién thuc hién

Pham Quy Dat



CHUONG 1.

KHAI QUAT CHUNG VE TRAM KHI NEN TRONG CONG NGHIEP

1.1. VAI TRO VA CHUC NANG CUA MAY NEN KHI

Truyén dong va diéu khién bang khi nén dang ngdy cang trd 1én phd bién
va dugc s dung rong rai trong cong nghi¢p. Chung thuong dugc st dung
trong cac hé thong tu dong hoa, hé thong kep, gitt nang ha va di chuyén

Khéng khi nén la mét dang nang luong quan trong duoc st dung rong réi
trong tat ca cac nganh cuaa nén kinh té quéc dan: luyén kim, hoa chat, co khi
xay dung, giao thong van tai, nong nghiép...
1.1.1. Vai trd ciia hé thong khi nén

Trong cdng nghiép khi nén c6 y nghia dic biét quan trong yéu cau c6 hé
théng khi nén gﬁn nhu 1 bat budc véi moi nganh tir nganh may, dét, hoa cht,
co khi, nhya...Do qua trinh cong nghé phirc tap doi hoi phai tu dong diéu
khién qua trinh yéu cdu van hanh cao. Chinh vi vdy phan 16n qua trinh déu
duoc diéu khién tu dong. Trong diéu khién hoat dong nha may, viéc diéu
khién cac van chiém mot vi tri quan trong van dugc diéu khién bang khi nén
c6 mot sO vu diém, tham chi mot sd van ngimg khan cap bat budc phai ding
khi nén vi Iy do an toan. Chat luong cua khi nén va do tin cy cua hé théng
nay dong mdt vai tro quan trong trong viéc dam bao hoat dong binh thuong va
an toan van hanh nha may. Ngoai chirc ning cung cap khi nén cho qua trinh
diéu khién tu dong khi nén con dugc phuc vu cho mot ) qua trinh cong ngh¢,
dung cu stra chira va may moc
1.1.2. Giéi thiéu may nén khi va hé théng khi nén

May nén khi 1a cac may mac (hé théng co hoc) cd chirc ning 1am ting ap
suat cua chat khi. Cac may nén khi dung dé cung cap khi c6 ap suat cao cho

cac hé thong may cdng nghiép dé van hanh chung, dé khoi dong dong co co

2



cong xuat lén, dé chay dong co khi nén hodc cac may mac, thiét bi cua nhiéu
chuyén nganh khac...

Hé théng khi nén str dung khi &p suét dé tao ra su chuyén dong. Do hiéu
suat 1am viéc cua hé théng khdng cao va nhiéu nguy hiém khi chtza khi nén &p
suat cao nén gioi han &p suat 1am viéc caa hé thong khi nén trong céng nghiép
chi t6i 7 bar, mot sé hé thdng dic biét c6 thé 1am viéc véi ap suat cao hon
khoang 10 bar
1.1.2.1. Phén loai may nen khi

a. Phan loai theo ap suat

May nén khi ap suat thap:  p < 15 bar

May nén khi 4p suat cao:  p > 15 bar

May nén khi ap suét rat cao : p > 300 bar

b. Phan loai theo nguyén ly hoat dong

May nén khi chuyén dong tron

May nén khi chuyén dong tinh tién

c. Phan loai theo s6 cAp nén

May nén mot cap

May nén nhiéu cip

d. Phan loai theo cach lam mat

Lam lanh theo qua trinh nén

Khong 1am lanh
1.1.2.2. Mot s6 dang may nén khi thuwong dwoc sir dung

a. May nén khi Piston

M4y nén khi Piston hay con goi 1a may nén khi chuyén dong tinh tién sir
dung piston diéu khién bang tay quay.Co thé dit cd dinh hodc di chuyén
duoc,cd thé sur dung riéng bi¢t hoac td hop.Ching c6 thé dugc diéu khién
béng dong co dién hoac dong co Diesel. May nén khi Piston dugc chia lam

hai loai: May nén khi piston c6 dau(Oil flood piston air compressor) va may
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nén khi piston khong dau(Oil free piston air compressor).Ngodi ra may nén
khi piston con dugc phan loai theo ap suét lam viéc: May nén khi piston thap
ap va may nén khi piston cao ap.

Méay nén khi piston thip ap 8-15bar

M4y nén khi piston cao ap khong dau 15-35bar

May nén khi piston cao ap c6 dau 15- 35bar

e May nén khi piston mot chiéu mot cap

Hinh1.1: So dd nguyén 1y va hoat dong ciia may

nén khi piston 1 chiéu, mot cap a) khdng cd con truot, b)cod con truot

1)xilanh 2)piston 3)con day 4)con truot 5)thanh truyén6)tay quay 7van nap
8)van xa

Nguyén ly hoat dong: May nén khi piston mot cap: O ki nap, chan khdng
duoc tao 1ap phia trén piston, do d6 khong khi duoc day vao budng nén thong
qua van nap. Van ndy mé tu dong do su chénh léch &p suat gay ra bai chan
khdng & trén bé mat piston. Khi piston di xudng téi « diém chét dudi” va bat
dau di 1én, khong khi di vao budng nén do sy mat can bang ap suét phia trén
va dudi nén van nap dong lai va qua trinh nén khi bat dau xay ra. Khi 4p suat
trong budng nén ting téi Mot mirc nao d6 s& 1am cho van thoat mo ra, khi nén

s& thoat qua van thoat dé di vao hé thong khi nén.
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- C4 hai van nap va thoat thuong c6 10 xo va cac van dong mé tu dong
do su chénh 1éch ap suat ¢ phia cia mdi van.

- Sau khi piston 1én dén “diém chét trén” va bat dau di xudng trd lai, van
thoat déng va mot chu trinh nén khi moi bét dau.

-May nén khi kiéu piston mot cap c6 thé hut dugc lugng dén 10m/phat
va &p suat nén duoc 6 bar, ¢ thé trong mot sé truong hop &p suat nén dén 10
bar.

e May nén khi piston hai chi¢u mét cap

giai doan nén 1

thanh kit nii
truc chink

ditu chinh 4p

suat

'CRAMKSHAFT

Hinh 1.2: May nén khi nhiéu cap

Nguyén 1y hoat dong: May nén khi piston hai chiéu mot cap, trong d6 ca
hai dau xilanh déu duoc 1am kin va c6 1ap van nap, van xa. Chuyén dong cua
piston dong thoi thuc hién hai qua trinh nap khi & phan xilanh nay va xa khi ¢
phan xi lanh kia. Khi piston di xudng, thé tich phan khéng gian phia trén
piston 16n dan, &p suat giam xudng van nap mé ra khong khi duoc nap vao
phia trén piston. Bong thoi khi piston di xudng, thé tich dudi piston giam, ap

suat ting van xa mé ra, khi theo duong dng qua binh chira. Khi piston di 1én
o



khéng gian phia dudi piston 16n dan, &p suat giam van nap mé ra, khong khi
duoc nap vao xi lanh, déng thoi V phia trén piston nho dan.ap suat tang, van
X4 Ma ra, khi nén phia trén piston dugc nén day vao binh chira.

May nén khi kiéu piston 2 cap c6 thé nén dén ap suét 15 bar. Loai may
nén khi kiéu piston 3.4 cip c6 thé nén ap suit dén 250 bar.

- Nén trong cong nghiép. May nén khi piston duoc phén loai theo sb cap
nén, loai truyén dong va phuong thic lam ngudi khi nén.

b. May nén khi ly tam

Hinh 1.3: May nén khi ly tam

May nén khi ly tdm sir dung dia xoay hinh canh quat hodc banh day dé
ép khi vao pham ria ciia banh day lam ting téc d6 cua khi. Bo phan khuéch
tan cia may s& chuyén d6i ning luong cua toc do thanh ap suit. May nén khi
ly tam thuong st dung trong nganh cong nghi¢p ndng va trong mdi truong
lam viéc lién tuc. Chiing thudong dugce lip ¢b dinh. Cong suat ctia chiing co thé
tir hang trim dén hang ngan ma lyc. Vi hé théng lam viéc gdm nhiéu may
nén khi ly tam, chung c6 thé tang ap luc dau ra hon 10000 Ibf/in? (69 MPa).
Nhiéu hé thong 1am tuyét nhan tao str dung loai may nén nay. Chung c6 thé st
dung dong co ddt trong, bd nap hodc dong co tua-bin. May nén khi ly tam
dugc sir dung trong mot dong co tua-bin bang gas nhé hodc giong nhu 13 tang
nén khi cudi cing ctia dong co tua-bin gas c& trung binh.
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c. May nén khi truc vit

May nén khi truc vit c6 khoang nim 1950 va da chiém linh mot
thi trueong 16n trong lanh vuc khi nén. Loai may nén khi nay c6 mot vo
dat biét bao boc quanh hai truc vit quay, 1 16i mot 1dm. Céac ring cua
hai tryc vit an khép véi nhau va sb rang truc vit 16i it hon tryc vit I8m 1 dén
2 ring. Hai truc vit phai quay dong bo véi nhau, giira cac truc vit va vo boc
c6 khe ho rat nho.

Khi céc truc vit quay nhanh, khong khi dugc hat vao bén trong may
thong qua caa nap va di vao buong khi & gitra cac truc vit va & d6 khong khi
dugc nén gitra cac rang khi budng khi nho lai sau d6 khi nén téi ctra thoat. Ca
ctra nap va cua thoat s¢ dugc dong md tu dong khi cac truc vit quay hoac
khdng ché cac cira, ¢ ctra thoat cua may nén khi cé 1ap mot van mot chiéu dé
ngan khong cho khi nguoc tré lai khi cc truc vit ngung hoat dong.

May nén khi truc vit c6 nhiéu tinh chat gibng may nén khi canh quat,
chang han nhu sy 6n dinh va khong dao dong trong khi thoat, it dung dong va
tiéng on nho, dat hiéu suat cao nhat khi hoat dong gan day tai. Luu luong tir
1,4m/ph0t va c6 thé 1én tgi 60m/phut
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Hinh 1.5: Céu tao mdy nén truc vit
Nguyén ly hoat dong: May nén khi truc vit hoat dong dua trén nguyén ly

thay doi thé tich. Khong khi dugc dan vao budng chua, & d6 thé tich cua
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budng chira s& nho lai. Nhu vy theo dinh luat Boyle-Matiotte Ap suat trong
budng chtra sé ting 1én. May nén khi hoat dong theo nguyén 1y nay con c6
Kiéu may nén khi piston, banh ring, canh gat

Ung dung: Chung dugc sir dung trong cac nganh san xuit cong nghiép,
6 thé 13 loai ¢b dinh hodc di dong. Cong suét ctia may nén khi loai nay dao
dong tir SHP dén S00HP,tir ap suat thip cho dén 4p suit cao(8,5Mpa).

May nén khi truc vit dugc str dung dé cap khi nén cho nhiéu loai may
cong cu.Chung ciing c6 thé sir dung cho nhitng dong co ¢ bom ting ap sut
khi nap nhu: 6 t6 hoac may bay...

May nén khi truc vit dugc chia thanh hai loai:
- May nén khi truc vit loai c6 dau(Oil flood):may nén khi lam viéc va

nén dén ap suat nhat dinh duoc cai dat san, qua cac thiét bi st 1y khi nén nhu
tach dau sau d6 cung cap cho cac thiét bi va cac vi tri sit dung khi nén khong
yéu cau khi sach(trong khi nén van con ham luong dau du 1a rat nho).Vi vay
may nén khi truc vit loai c6 dau thuong duogc st dung cung cap khi nén cho
may cong cu hodc mot sb nganh san xuat khong yéu cau khi sach.

- May nén khi tryc vit loai khong dau(Oil free):nguoc lai véi loai may
nén khi truc vit ¢6 dau,khi nén cta mdy nén khi truc vit khéng dau duoc cung
cip boi may nén khi 13 loai khi sach(khi nén cung cp hoan toan khong co
dau).Loai may nén khi ndy thuong duoc st dung trong mot s6 nganh nhuty
té.ché bién thuc phém,du:(_)’c phém,ché tao linh kién dién tir va mot sb nganh
khéc.

- Ngoai ra may nén khi tryc vit con duoc phan loai theo cdu trac thiét
ké::may nén khi truc vit don va may nén khi truc vit d6i(phan nay s& duoc
cung toi trinh bay trong ndi dung bai viét khac vé may nén khi).

1.1.3. C4c thdng sé co ban ciia may nén
M6t may nén khi thuong c6 3 thdng sb co ban sau:
+ Ti s6 nén (e ) 1 ti s6 giira ap suat khi ra va ap suét khi vao caa may

nén



€= I:)(Ra)

P(Vao)

+ Niang suat caa may nén ( Q) : 1a khéi luong ( kg/s ) hay thé tich (m®h
) khi ma méy nén cung cap trong mot don vi thoi gian.

+ Cong suat caa may nén (N ): La cong suét tiéu hao dé may nén truyén
khi.

Ngoai ra may nén con cé cac théng s vé hiéu suat cua may nén, vé khi
nén ( nhiét do, &p suat khi vao ra, Ii tinh, hoa tinh, céc thdng sb dic trung. ..)
1.1.4. Uu nhuoc diém ciia hé thong truyén dong bang khi nén

a. Uu diém

— Khéng khi nén ¢ tinh dan héi, trong subt, khdng doc hai, kho bén lira,
khong bi lang dong, va khong khi cé vé tan trong thién nhién.

— Kha nang qua tai 16n ctia dong co khi.

— B3J tin cdy kha cao, it truc trac ky thuat.

— Tudi tho 16n.

— Tinh dong nhét ning luong giita cac co cdu chap hanh va cac phan tir
chirc nang bao hiéu , kiém tra, diéu khién nén lam viéc trong moi truong dé
nd, va dam bao moi trudng sach vé sinh.

— Do trong lugng clia cac phan tir trong hé thong diéu khién bang khi
nén nho, hon nita kha ning gian nd cta ap suat khi 1on, nén truyén dong co
thé dat duoc van tde rat cao.

— Do kha ning chiu nén (dan héi) 16n caa khong khi cho nén co thé trich
chtra khi nén mot cach thuan loi. Nhu vay c6 kha ning @ng dung dé thanh l1ap
mot tram trich chia khi nén.

— C6 kha ning truyén tai nang luong di xa, boi vi d6 nhét dong hoc cua
khi nén nho va ton that ap suét trén duong éng it.

— Chi phi thap dé thiét 1ap mot hé thong truyén dong bang khi nén, bai vi

phan Ion trong cac xi nghiép cac hé théng duong dan khi nén da co san.



— Hé théng phong ngira qué &p suat gidi han dugce dam bao.

b. Nhuge diém

— Thaoi gian dap ng cham so véi dién tir.

— Kha nang lap trinh kém vi cdng kénh so véi dién ta, chi diéu khién
theo chuong trinh ¢6 sin. Kha ning diéu khién phuc tap kém.

— Hé théng truyén dong bang khi nén c6 luc truyén tai trong thap.

— Khi tai trong trong hé thong thay d6i, thi van téc truyén ciing thay doi
boi vi kha ning dan hoi cua khi nén 16n cho nén khéng thuc hién nhung
chuyén dong thang hoic quay déu.

— Dong khi nén thoét ra & duong dan ra gay nén tiéng on, 1am anh huong
dén suc khoe con ngudi.

— Hién nay trong linh vuc diéu khién nguoi ta thuong két hop hé thdng
diéu khién bang khi nén véi co hoic dién, dién ti.

1.2. MOT SO DANG KHIi NEN PHO BIEN TRONG CONG NGHIEP

May nén d3 xuat hién tir 1u, ngay tir thoi ¢6 da co cac loai may thoi khi
dung trong san xuat dong va sat, ké ca may thoi khi chay bang stcc nuéc. Téi
thé ky 18 may nén piston xuat hién va nira dau thé ky 19 céc loai quat ly tam,
huéng truc cling da ra doi clng véi su xuat hién cua truyén dong hoi nuéc va
dien.

Nhitng nim gan day cong nghiép ché tao may nén da dat duoc nhiing
thanh tuu l6n: san xuat ra nhimg may nén piston c6 ning suat hang 10000
m>/h va &p suét toi hang nghin at, nhitng may nén ly tm va may nén truc vit
c6 ning suat va ap suit cao ciing da ra doi

Khuynh huéng phat trién cuia may nén 1a giam nhe khoi luong; ting hiéu
suit, tang do viing chac khi 1am viéc, tu dong hoa viéc diéu chinh ning suét
va dam bao an toan

May nén hién dai c6 s6 vong quay 16n, ndi truc tiép véi dong co. Truc

khuyu cua mdy thuong 1a roto cua dong co. May duoc trang bi bo phan diéu
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chinh ning suat nhiéu cap hoic vo cip, dong thoi dugc trang bi cac bo phan
bao vé&, dam bao dirng may khi khong c6 dau, khong c6 nudc 1am ngudi va
khi nhiét d6 nén qua cao

Hé thong diéu khién bang khi nén duogc st dung trong linh vuc diéu
khién nhu trong cac thiét bi phun son, cac d6 gé kep céac chi tiét nhua va nhat
la str dung cho linh virc san xuat cac thiét bi dién tir, 1ap rap céc chi tiét may
bang dai dc. Ngoai ra hé théng diéu khién bang khi nén duoc sir dung trong
cac day chuyén san xuat ty dong, trong cac thiét bi van chuyén va kiém tra
cac thiét bi cua 10 hoi, thiét bi ma dién, dong gbi bao bi va trong cong nghiép
hod chat. Trong cac linh vuc ma con ngudi khéng truc tiép diéu khién do
khong an toan thi nguoi ta ¢ thé bé tri bang hé thong diéu khién bang khi nén
dé thay thé con nguoi

Trong hé thdng truyén dong, hé thdng khi nén sir dung trong:

+ Cac thiét bi may va dap, céac thiét bi may mac sir dung trong linh vuc
khai thac nhu: khai thac d4, khai thac than. Trong cac cong trinh xay dung
nhu: xay dung ham mo, duong ham. ..

+ Heé théng khi nén co thé dugc phan loai tiy theo cach truyén dong.

e Truyén dong thang

Van dung truyén dong bang ap suat khi nén cho chuyén dong thang trong
cac dung cu do ga kep, thiét bi dong goi. Trong cac loai may gia cong go, hé
théng phanh ham caa 6 t6. ...

e Truyén dong quay

Truyén dong quay st dung ning lugng bang khi nén it duoc sir dung vi
tén kém hon rat nhiéu so voi cac dang ning lugng khac néu cung cong suit.
Néu so sanh gia thanh tiéu thy dién ciia mot dong co quay bang ning luong
khi nén va mot dong co dién co cung cong suat thi gia thanh tiéu thu dién cua

mot dong co quay bang ning luong khi nén cao hon 10 dén 15 lan so véi
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d6ng co dién. Tuy nhién dong co quay bang niang luong khi nén lai c6 thé tich
va trong luong nho hon 30% so véi dong co dién ¢ ciing cong suét.
1.2.1. Thanh phan co ban trong hé théng khi nén
1.2.1.1. Thanh phan tao khi nén
Thanh phan nay 13 quan trong nhat trong toan hé thong khi nén.

Thanh phan nay c6 chirc ning tao ra khi nén c6 ap suat chénh 1éch voi ap sut
khong khi moi truong thong thuong may nén co thé tao ap suat chénh léch
khoang 10kg/cm2 véi loai piston thi c6 thé cao hon .Néu mudn c6 ap suat cao
hon céc hing thuong tao may nén thir cap. C6 nhiéu loai kiéu may nhu may
nén khi piston, may nén khi li tim, may nén khi truc vit, mdy nén ngap dau va
may nén khong dau. Trong d6 pho bién nhat hién nay phai noéi dén may nén
khi truc vit c6 dau nhitng nim gan day cong nghé may nén khong dau dang
dan pho bién nhung gia thanh con cao. Dau dung cho nhitng may nay 1a mot
loai dau chuyén dung cho may nén khi yéu cau nhiing tiéu chi khong pho bién
& dau nhét bdi tron thong thudng.
1.2.1.2 Thanh phan dwong din khi va tich khi

Thanh phan nay c6 chitc ning dan khi nén ap suat cao dén binh tich khi
va din dén noi tiéu thy. Thanh phan nay kha don gian chi 12 nhitng dudong 6ng
k&m hay nhua chiu luc. Riéng binh tich khi c6 thém van xa nudc vi ban than
binh tich khi cling dong vai tro nhu bd tach nudce.
1.2.1.3 Thanh phan tach nwéc khéi khi nén

Do dic tinh khong khi nhat 1a ¢ Viét Nam 1a nudc ¢6 do am cao. Khi bi
nén lai & ap suét cao hon ap sudt ban dau s& c6 mot lugng hoi am trong khi
nén ngung tu lai thanh nude. Tuy vao muc dich xtr dung ctia khi nén ma h¢
théng tach nudc duge thiét ké phic tap hay don gian. Trong cic nha may
dung khi nén dé san xuét van hanh thiét bi thi bao gém mot sb thiét bi sau:
may say khi may ndy c6 chiic niang ha nhiét do ludng khi nén 1am cho luong

hoi 4m ngung tu va duoc dua ra khoi hé thong bang van xa. Thiét bi tach
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nudc lap trén duong ong s& gom luong nude ngung tu trong duong 6ng va xa
ra ngoai hé thong thudng bang van ty dong. Véi nhitng noi xir dung khi nén
chuyén biét nhu bénh vién, thuc phém yéu cau khi nén can thém hé théng loc
khi nén.
1.2.1.4 Thanh phin khac

Con mot thanh phan it nhic dén va dugce xir dung d6 1a trung tam diéu
khién hé théng khi nén bén ngoai bang diéu khién may nén. thanh phan nay
c6 thé 1a két ndi trung tAm diéu khién san xuit ctia nha may hay chi don gian
13 bo diéu khién theo thoi gian thuc ca lam viéc ngay nghi ctia xudng san xut
1.2.2. Mot s6 hé thong khi nén trong nha may
1.2.2.1. Hé thong khi nén cho phin xuwéng cracking trong nha may loc
héa diu

Trong nha may loc héa dau ngoai hé théng khi nén trung tam cap theo
mang ludi cling c6 nhitng hé thdng cip khi nén cuc bd phu vu cho yéu ciu st

dung riéng biét.

Thap L
}Lchlmg TREEDE it b

phantmg o

~XAC tac
thiét by |nen wot N
xueli B
khi |
Thiet
v bi tai
sinh
Thigt bi
ngung fu T
nguyen
liéu

Hinh 1.6: So d6 khi nén cho phan xudng cracking
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-Yéu cau vé chat lugng khi nén khac biét nhiéu so voi yéu cau chét
luong khi nén cho thiét bi diéu khién.Vi vay néu ding chung s& dan dén lang
phi

- Chét lugng khi nén yéu cau cao, lugng st dung lon

- Noi tiéu thu qua xa duong dng mang khi nén trung tdm, néu xay dung

mang phan phdi toi nhitng noi tiéu thu nay s& ting chi phi va khéng dam bao
ap suat cung cap

Trong nha may hoa dau hé théng khi nén dién hinh 1 hé thong khi nén
cung cap cho phan xudng cracking, hé théng khi nén trong xtr Iy nudc thai, hé
thong khi nén & cac bé chtra xa nha may

Hé théng khi nén st dung may nén khi: IIIKY1/10-01 Loai piston chi
V-V, hai c4p, 1am mét bang khong khi, luu luong dau vao 1,1m%phut, &p luc
nén dau ra la 10P, cong suat sir dung la 15KW

Qua trinh cracking 1a mdt trong nhiing qué trinh quan trong trong cong
nghiép ché bién dau khi. May nén khi tao ra khi nén dugc dua dén thiét bj tai
sinh ¢ dy khi nén voi nguyén liéu dugc pha trén mot cach thich hop rdi dua
vao budng d6t qua hé thong gian phan phdi khi . Khi cap vao thiét bi tai sinh
dugc cung cip boi may nén khi riéng khong sir dung khi nén chung cua nha
may. May nén khi duoc dan dong bai tude bin hoi
1.2.2.2. H¢ thong khi nén trong nha may déng tau Pha Rirng

Vai trd cua khi nén rat quan trong trong san xuat cua cong ty déng tau
Pha Rung. Hé thong diéu khién bang khi nén dugc sir dung trong nhiing chd
nguy hiém ddi véi tinh mang va stic khoé ciia con ngudi: trong phun son céc
tong doan, vo tau, trong day chuyén ban bi, phun cat 1am sach than vo tau
trude khi phun son. St dung trong day chuyén ma dién dng, cac may cit ton
theo hinh CNC, cac mo ciat hoi ... Trong tram khi nén cua cong ty déng tau
Pha Rimg dang st dung 3 may nén khi dé cung cap khi phuc vy san xuat,
gom c6 hai may nén khi Tamrock véi dong co truyén dong 1a dong co roto

long séc KONE véi cac thdng sé:
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Cong suat: P = 200kW.

biénédp: U =2380V.

Téc d6 quay: n = 1480vong/phut.
Hé s6 cong suat: Cose =0,88.
Dong dién dinh mtrc: 1 =365 A .
Tan s6: f = 50Hz.

Hinh 1.7: May nén khi Tamrock
Va mot may nén khi Boge SL270 véi dong co truyén dong 1a dong co
khong ddng bo rdto 16ng séc P =250kW

\29/03/2008

Hinh 1.8: May nén khi Bog
Mang duong dng ¢ dinh dan khi nén cia cong ty déng tau Pha Rung:
Khi nén c6 mot vai trd quan trong trong cong ty dong tau Pha Rung, vi thé
duong 6ng dan khi nén di téi moi phan xwdng san xuat, cac u ndi, u khd,
trién, da, cdu tau. Puong 6ng din khi nén con di song song véi cac duong

6ng dan oxy, gas, nudc sinh hoat, nuéc ki thuat, cacbonic.
15
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Hinh 1.10: Hé thdng cung cip ning luong caa cong ty dong tau Pha

Rung
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C6 rat nhiéu diém lay khi nén phu vu cho san xuat cung véi oxy, gas, nudc,
cacbonic dit phan bb khip nha may. Va hinh 2.1 biéu dién so dd6 hé thong
cung cap nang luong cua cong ty dong tau Pha Ring.

Mang duong ong lap rap di dong da dang hon mang duong éng lap rap
¢ dinh. Ngoai nhimg duong ong bang kim loai, con sir dung cac loai ong
dan khéac bang nhua, vat liéu tong hop, cac duong dng dan bang caosu, cac
bng mém bang vat liéu tong hop. Ngoai nhitng méi lap ghép bang ren, mang
duong dng lap rap di dong con st dung cac méi ndi cam vai cac dau kep.

1.2.2.3. Hé thong khi nén trong nha may ché bién thuc pham

Hinh 1.11: Hé thong khi nén trong nha may thuc pham

Déi vai nganh ché bién thuc pham, hé thdng cung cap khi nén c6 vai trd
kha quan trong, hé théng nay thuong tiéu tén nang luong kha 16n

Hé thdng khi nén & mot nha may st dung hai may nén khi truc vit hiéu
Atlas Copco cong suat dién 30 KW. Hai may hoat dong luan phién mdi ngay
va thoi gian van hanh trong ngay la lién tuc 24 gio. Hai may c6 chung mot
binh chtra khi nén thé tich 1,7 m® va c¢6 chung duong dng phan phéi khi nén.
Khi nén duoc cai dit trong khoang 5,5 -6,5 kg/cm?.

Khi nén duoc nha may nay str dung cho cac nhu cau sau: Cha yéu cung
cap cho céc 10 thanh tring véi ap suat khoang 1,5 kg/cm?2 trong sudt thoi gian

17



thanh tring. Phan nay chiém khoang 80% tong nhu cau khi nén. Cung cip khi
nén phun swong hoi nudc lam ngudi sau khi hip trong phong 1am nguoi.
Phan nay chiém khoang 10% tong nhu cau khi nén.
1.3. GIAI PHAP THIET KE HE THONG KHI NEN NHIEU MAY NEN

Nha may dugc thiét ké mot hé thdng khi nén bao gdom: mot tram khi nén
c6 cac may nén khi, may siy khong khi va hé théng van diéu khién, cac tuyén
duong dng dan khi nén téi cac noi tidu thu va thiét bi sir dung khi nén trong
nha may
1.3.1. Pia diém nip dit may nén khi

Lén ké hoach lap dat truéc khi tién hanh lap dat. Can tham khao kich
thuéc va két cdu cira may dé bd chi may nén khi sao cho thuan tién sta chira,
bao dudng va van hanh sau nay. Dong thoi viéc ndy con gop phan nang cao

Chon vi tri 1ap may. Tét nhat nén thiét ké phong dé may riéng. Can dam
bao tinh thuan tién trong qua trinh str dung va trach tac dong cua moi truong
dén hoat dong may nén khi gay ra nhitng bat thudng trong qua trinh van hanh

Phong may can thoang gio, néu phong dit may khong dat dugc diéu kién
trén can bo chi quat thong gié dam bao méy c6 khi "tuoi", khi "ndng" tach
biét. Hanh lang stra chira can du rong dé di lai va dich chuyén may.

eMoi truong 1am viéc can rong rdi, thoang dang, dé van hanh va bao
dudng, may dugc giit cach am it nhat 1a 1.5m tir tudng bao quanh va trén dau
cling cach it nhat 13 Im tinh tir trdn nha va ctra thong gi6.Cac may nén khi dat
cach nhau 1,5m cho dé van hanh , bao dudng, thay thé. May nén lén dit trén
trén dé lam bang dém cao su dé giam tiéng on thuong 1a 10-15¢cm. Khoang
cach tir may nén dén binh chta 1a 1,5+3m. Néu may duogc bd tri ngoai troi can
cO mai tre.

eMdy khong duoc qua nong va bui, nhi¢t do moi truong khong dugce
vuot qua 40°C, may can c6 quat lam mat ma luu lwong 16n hon luu luong cia

quat may nén.
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e Sy can xUng voi tinh trang s€ lam cham va it bui, khong c6 qua trinh
axit hoa va loai an mon khac. Néu chat lugng khi dudi muc tiéu chuan tbt
nhat nén lap dat nhitng thiét bi loc dé 1am sach khi.

e Vi két cu trong hop va duoc dit trén gia, may nén loai ndy co thé di
chuyén trén cac nén xung quanh. Néu di chuyén 1én trén gic, phai c6 nhimng

bién phdp bao v¢ trdnh mai mon.

AN
RN
N
\

1

Hinh 1.12: So db thiét ké tram khi nén

1-May nén khi; 2-Thiét bi siy khd; 3-Binh trich chtra; 4-Mang dudng
dng lap kiéu vong
1.3.2. Yéu cau lip dit hé thong dién

Nén lap mot hé thdng cung cip ngudn doc lap riéng cho may, né co thé
ngin ngilra sy qua tai hoac khong can bang cua 3 pha khi ndi véi cac thiét bi
khac va 3 pha c6 hiéu dién thé 6n dinh trong khoang tir 360 — 400 V

Lua chon dang ddy cap dién ma may yéu cau

Ty 1& ngudn ra ma méto phai giéng nhau

Xung quanh duong diy ndi toi may nén khi phai tranh sy ro ri (bi ho)
ngay lap tirc n6 khong cho phép téi duong dng khi hoic
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1.3.3. Yéu ciu vé khi nén

Khi nén duoc tao ra tir nhitng may nén khi chira dung nhiéu chat ban, do
ban co6 thé & nhirng mic d¢ khac nhau. Chat ban bao gém bui, d0 4m cua
khéng khi duoc hat vao, nhitng phan tir chit cin bi ciia dau boi tron va truyén
dong co khi. Hon nita trong qua trinh nén, nhiét d6 khi nén ting 1én, c6 thé
gy nén qua trinh oxi hoa mot s6 phan tir dugc ké trén. Khi nén bao gém chit
ban d6 duoc tai di trong nhiing dng dan khi, s& gy nén sy dn mon, gi trong
6ng va trong cac phan tir cia hé thong diéu khién. Nhu vay khi nén dugc su
dung trong k¥ thuat phai xtr ly. Mtc do xtr Iy khi nén tuy thudc vao phuong
phap xtr 1y, tir 46 x4c dinh chat luong cua khi nén twong tng cho timg truong
hop cu thé.

Khi nén duogc tai tr may nén khi gdm nhiing chat ban thd: nhiing hat bui,
chat can b tir dau bdi tron va truyén dong co khi, phan Ién cac chat ban nay
duoc xt ly trong thiét bi, goi 1a thiét bi 1am lanh tam thoi, sau khi khi nén
duoc déy ra tr may nén khi. Sau dé khi nén duogc dan vao binh 1am hoi nudc
ngung ty, luong hoi nudc phan 16n s& dugc ngung tu & day. Giai doan xir ly
nay goi 1a giai doan xt Iy thd. Néu nhu thiét bi dé thyc hién xu ly khi nén giai
doan nay tét, hién dai, thi khi nén c6 thé duoc sir dung, vi du nhu nhitng dung
cu dung khi nén cam tay, hoic st dung trong céc thiét bi don gian khac .

Tuy nhién str dung khi nén trong hé théng va mét sb thiét bi khac doi hoi
chat lwong cua khi nén cao hon. Pé danh gia chat lugng ciia khi nén nguoi ta
thuong phan ra thanh 5 loai, trong d6 ¢o tiéu chuan vé do 16n caa chat ban, ap
suit hoa swong, luong dau trong khi nén duoc xac dinh. Cach phan loai nay
nham dinh huéng cho nhitng nha may, xi nghiép chon ding chat luong khi
nén twong tng vai thiét bi sir dung.

1.3.4. Cac phwong phap xi ly khi nén

Hé thong xir 1y khi nén dugc phan ra thanh 3 giai doan duoc mo ta nhu

hinh 1.14,
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- Loc thd
Lam mat tam thoi khi nén tir may nén khi ra, dé tch chat ban, bui. Sau
d6 khi nén dugc vao binh ngung tu dé tach nudc

Giai doan loc tho 1a giai doan can thiét nhat cho van dé xu 1y khi nén.

- Phuong phap sy kho
Gial oan xalyikhénen
Lod tha Séy khé Lodtinh
o " - A i cufn bab
Lam lafh Tath naat Ngaag tul Haa thud Baliod dading
E Lod chatibaa L L - E}é:ulod
Lod buil Say khéa baog— Hap thulkha bang — Aidd ghénh
chailamladh  chéfilam ladh ap suatl
L Béiira dé&i

Hinh 1.13: Cac phuong phap xt ly khi nén

Giai doan nay xu ly tuy theo chét luong yéu cau caa khi nén

- Loc tinh

Xtr 1y khi nén trong giai doan nay, trudc khi dua vao st dung. Giai doan
nay rat can thiét cho hé thong diéu khién

Tuy nhién trong mot s6 linh vuc nhu: nhitng dung cu cam tay st dung
truyén dong khi nén hoac mot sé hé théng diéu khién don gian thi khong nhét
thiét sir dung trinh tu nhu vay

Péi vai nhitng hé théng nhu thé, nhat thiét phai dung bo loc. Bo loc gom
3 phan tir: van loc, van diéu chinh &p suat, van tra dau

-Van loc
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Van loc ¢6 nhiém vy tach cac thanh phan chit ban va hoi nudc ra khoi
khi nén. C6 hai nguyén ly thuc hién: Chuyén dong xody caa dong khi nén
trong van loc va phan tir loc xdp 1am bang céc chat nhu: Vai day kim loai,
gidy tham wot, kim loai théu két hay 1a vat liéu tong hop

-Van diéu chinh 4p suat

Van diéu chinh ap suit c6 cdng dung giir ap suat dugc diéu chinh khdng
d6i, mic du c6 sy thay doi bat thuong cua tai trong 1am viéc & phia duong ra
hoac sy dao dong cua &p suat & duong vao van

- Van tra dau

Van tra dau dung dé giam lyc ma sét, sy dn mon va sy gi cia cac phan tir
trong hé théng diéu khién
1.3.5. Cac thiét bi phan phoi

Yéu cau: Hé thong thiét bi phan phdi khi nén c6 nhiém vu chuyén khéng
khi nén tir may nén khi dén khau cudi cing dé sir dung, vi du nhu dong co khi
nén, may ép dung khdng khi nén, may nang dung khéng khi nén, cong nghé
phun son dung khi nén.

Truyén tai khong khi nén dugc thuc hién béng hé théng 6ng dan khi nén,
can phan biét ¢ diy mang dudong dng dugc lip rap cd dinh (nhu trong nha
may) va mang dudng ong lap rap trong ting thiét bi, trong timg may.

Yéu cau ddi véi hé thdng thiét bi phan phédi khi nén 1a dam bao 4p sut,
lru lugng, va chat luong caa khi nén cho noi tiéu thy, cu thé 1a céc thiét bi
may moc, ngoai tiéu chuan chon hop ly may nén khi, tiéu chuan chon ding
thong sé cua hé théng éng dan (duong kinh dng vat liéu dng )cach lap dat hé
théng 6ng dan bao hanh hé thng thiét bi phan phédi khi nén ciing dong vai tro
quan trong vé phuong dién kinh té ciing nhu vé yéu cau ky thuat cho hé thdng
diéu khién bang khi nén. Yéu cau vé ton that ap suat doi véi hé thong thiét bi
phan phéi khi nén(tir binh chaa khi cho dén noi tiéu thu) khong vuot qua 1,0

bar
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1.3.5.1 Binh chira khi nén

Binh trich chtra khi nén cé nhiém vu 1a can bang 4p suat khi nén tir may
nén khi chuyén dén, trich chira, ngung tu va tach nuéc.

Kich thudc binh trich chta phu thudc vao cdng suat cua may nén khi va
cong suat cua cac thiét bi may méc s dung, ngoai ra con phu thuoc vao
phuong phap st dung khi nén, vi du stir dung khi nén lién tuc hay gian doan.

Binh chira khi nén nén lip rép trong khong gian thoang, dé thuc hién
duoc nhiém vu cua no.

—> Aadihg khéneh ra

A&ig hado ap suét]
(ap kap ==p Aadihg khénen vab

I

a b
Hinh 1.14: Cac loai binh chra khi nén

Binh chuaa khi c6 thé 14p rap theo nhitng vi tri khac nhau. Puong 6ng ndi
khi nén ra thuong nam & vi tri cao nhét caa binh trich chua.
1.3.5.2. Mang dwong ong din khi nén

a. Mang duong 6ng lp ¢b dinh

Thong sé co ban cho mang duong 6ng lap ¢ dinh 13 ngoai luu luong khi
nén con co ca van toc dong chay, ton that &p suat trong dng dan khi nén, ap
suat yéu cau, chiéu dai éng dan va cac phu ting ndi éng .

+ Luu luong: phu thudc vao van toc dong chay, van téc dong chay cang
160, ton that 4p suét trong dng dan cang lén.
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+ Van toc dong chay: Van tdc dong chay nam trong khoang 6 — 10
m/s.Van toc dong chay khi qua cac phu ting ndi dng sé ting 1én, hay van toc
dong chay s& tang 1én nhat thoi khi day chuyén may méc dang van hanh.

+ Ton that 4p suat: yéu cau ton that ap suat trong éng dan chinh 12 0,1
bar. Tuy nhién trong thuc té thi sai s6 cho phép tinh dén bang 5% &p suét yéu
cau. Néu trong dng dan chinh c6 lap thém cac phu tung éng néi, cac van thi
t6n that 4p suat cua hé thong tang 1én. Lap rap duong 6ng dan khi nén thuong
nghiéng goc 1°-2° so v&i mat phang nam ngang. Vi tri thap nhat caa hé thong
6ng dan so véi mat phang ngang thi lap rap binh ngung tu nudc, dé nudc
trong dng dan s& duoc chira & d6 .

+Céch lap rap mang duong 6ng: mang duéng ong lap rap co dinh & trong
nha may thuong dugc lap theo kiéu dan vong

b.Mang duong 6ng lap rap di dong

Mang duong 6ng lap rap di dong (mang duong 6ng trong day chuyen,
trong thiét bi, trong cac may) da dang hon mang lip rép cé dinh. Ngoai nhitng
duong ong bang kim loai ¢6 thanh 6ng mong, nhu 6ng dan bang dong, ngudi
ta con str dung cac 6ng dan khac bang nhua, vat liéu tong hop, cac 6ng dan
bang cao su, cac dng néi mém bang vat lidu tong hop. Puong kinh dng dan
duoc chon phai twong duong véi dudng Kinh cac mdi ndi caa cac phan ta diéu
khién. Cac mdi ghép thuong duogc l1ap rap bang ren ngoai ra con sir dung cac
mbi noi cam véi cac dau kep. Tuy theo &p suat yéu cau cua khi nén cho ting

loai may ma chon nhiing loai 6ng dan c6 nhiing tiéu chuan ky thuat khac nhau
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CHUONG 2.

THIET KE HE TRUYEN PONG PIEN VA TRANG BI PIEN
TRAM NEN KHI

2.1. KHAI QUAT CAC THIET BI TRONG HE THONG KHIi NEN
2.1.1. Co sé tinh toan hé truyén déng may nén khi

May nén khi khong doi hoi vé thay doi toc do, trir truong hop dic biét.
Do viy ¢6 niang suat dudi 10m*/phut thuong kéo bang dong co khong dong bo
néu ludi du khoe ta ¢ thé mg may truc tiép voi dong co roto 16ng séc. Néu
lugi dién yéu thi dung dong co khong dong bo roto day quan, mé may gian
tiép thong qua dién tré khoi dong. Trong ca hai truong hop thi momen khoi
dong khdng nho hon 0,4My,,, va momen cuc dai khdng qua 1,5Mgy,.

May nén c6 ning suit lén hon 20m*/phat thuong kéo bang dong co ddng
bo. Trudng hop ndy can momen mé may khong qué 0,4My, va momen kéo
vao dong bo khong dudi 0,6Mg,. Pong co dong bo kéo may nén piston
thuong déng truc tiép vao ludi

Tinh dong co truyén dong cho may nén khi c6 thé ap dung cong thic

sau(cong thic 2-16 Hé thong khi nén trong cong nhiép):

Q Li+La .
——h
&600.102nk.ntd 2 .

P=k

Trong do :
Q — ning suit may nén (m*/phat)
nk — hiéu suat may nén (0.5 =0.8)
ntd — hiéu suat bo truyén (= 0.85)
Li,L, — cong nén déng va doan nhiét (kGm)
k —hé s6 dy trit, k = 1,1+1,15

Gia trj L, L,dbi v&i cac ap suat khac nhau cho & bang 2.1
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Ciing co thé chon cong suit dong co theo cong thirc don gian sau(cong
thirc 2- 17 Hé thong khi nén trong cong nghiép):
P=k £ [KW

81.6

Trong d6 Z 13 hé s6 tra theo bang 2.1

Bang 2.1: Bang thong s6 lua chon dong co truyén dong may nén khi

DPai Ap suat cudi (12 ap sudt may nén +1 at)(at)

Luong 3 4 5 6 7 8 9 10

L; 11.000 | 13.900 | 16.100 | 17.900 | 19.500 | 20.800 | 22.000 | 23.000

L, |12.900 |17.100 | 20.500 | 23.500 | 26.100 | 28.600 | 30.700 | 32.700

200 260 300 345 360 410 440 464

2.1.2. Yéu cau veé trang thiét bi dién- dién tir diéu khién may nén khi va
hé thong khi nén
2.1.2.1. Cong tac, nut bam, dén bao

Hién nay c6 rat nhiéu loai cong tac, nit an , dén bao str dung trong thiét
ké truyén dong dién. C6 loai thuong dong, thuong mo, cong tic hanh trinh
dén béo ciing c6 nhiéu loai tao ra nhiéu sy lya chon dé phu hop véi nhiéu thiét
ké khéc nhau

Hinh2.1: Céng tic nGt bdm théng dung hién na
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2.1.2.2. Ap t6 mat

Pé dong ngat khong thudng xuyén trong cac mach dién ngudi ta st dung
cac aptomat. Cau tao aptomat géom hé thdng cac tiép diém c6 bo phan dap hd
quang, bo phan tu dong cat mach dé bao vé qué tai va ngin mach. Bo phan
cit mach dién bang tac dong dién tir theo dong cuc dai. Khi dong vuot qua tri
sb cho phép ching sé& cat mach dién dé bao vé thiét bi.

Nhu vay aptomat duoc sir dung dé dong, ngat cac mach dién va bao vé
thiét bi trong trong truong hop qua tai.

CAu tao va nguyén Ii lam viéc cua Aptomat :

w»l% / > e 2

a) b)

Hinh 2.2: Nguyén li lam viéc cua Aptomat

a - aptomat dong dién cuc dai bao vé qua tai, ngan mach

b — aptomat dién ap thap bao vé dién ap thap hoac mat dién

1- M0c gitr 2— Nam cham dién
3—-Loxo 4 — Phan cam ctia nam cham dién
5 — Can rang 6 — L0 X0

Trong hinh 2.2 : Aptomat ¢ trang thai binh thuong, sau khi dong dién ,
Aptomat duoc gitr & trang thai dong truyén dong nho moc giir 1 khép vai can
5 cung 1 cum véi truyén dong dong. Khi mach dién qué tai hay ngan mach,
nam cham dién 2 s& hat phan @ng 4 xudng 1am nha méc 1, can 5 dugc tha tu
do, truyén dong nha do luc 10 X0 6. Cuc nam cham 2 dwogc goi 1a moc bao vé

qué tai hay ngan mach.
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Trong hinh 2-1b : Khi sut 4p qua mirc, nam cham dién 2 nha phan tng 4,
moc gitt 1 dugc 10 so 3 kéo [én, can 5 duoc tha tu do nho 10 xo0 6, cac truyén
dong duoc ngat ra. Cum nam cham 2 dugc goi 1a moc bao vé sut 4p hay méat
dién ap.
2.1.2.3. Cong tic to

Cong tic to xoay chiéu 3 pha la khi cu dién dung dé dong ngit mach
dién xoay chiéu, voi dong dién 16n hon 15A. Cong tic to gom cac bd phan
chinh sau:

Hé théng tiép diém gom co tiép diém dong va tiép diém tinh, tiép diém
thuong dong va tiép diém thuong ma.

- Hé thdng thanh dan: thanh dan dong va thanh dan tinh.

- Nam cham dién xoay chiéu.

- Cudn day nam cham dién xoay chiéu.

- Hé thdng 10 x0: 10 xo0 nha, 10 xo tiép diém, 10 xo giam chan rung...

- Céc vit dau moi1 va day dan mém.

- Budng dap ho quang.
B
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Hinh 2.3: Ciu tao cong tic to
1-Tiép diém tinh, 2- Tiép diém dong,3-Lo xo ép tiép diém,4-Thanh dan
dong, 5- budng dip hd quang,6-Thanh dan tinh,7-Lo xo nha,8-Mach tir nam
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cham di¢n,9-Cudn ddy nam cham dién,10-Vong ngén mach,1 1—Nép mach tu
nam cham dién

Co cau dién tir cua Contactor xoay chiéu bao gom

+ Mach tir : L& cac 16i gom nhiéu tim tén Silic ghép lai tranh tén hao
dong dién xoay, gom co :

- Phan dong

-Phan tinh

+ Cuon day co dién tro rat bé so voi dién khang, dong trong cuon day
phu thudc vao khe hé cua khéng khi gitra phan dong va phan tinh
2.1.2.4. CAu chi

Pé chéng ngan mach nguoi ta thuong sir dung cau chi.

Can déap ung su ddt ndng day chay trong mot thoi gian nhat dinh. Can
ngat that nhanh truong hop ngan mach

Khong can tro dong co khai dong nhiéu lan voi dong khoi dong cao
Trong hé théng khi nén , khdng nén thiét ké mot cau chi chung cho nhiéu
may nén, nén mdi may nén mot cau chi riéng va nén thuong xuyén kiém
tra tranh dinh tiép diém cau chi.

Hién nay, trong cac cong trinh hién dai, cau chi dugc thay thé
bang aptomat véi nhiéu dic diém uu viét hon.
2.1.2.5. Ro le nhiét

Role nhiét 1a mot loai khi cu dé bao vé dong co va mach dién khi co su
co qué tai. Role nhiét khong tac dong tac thoi theo tri s6 dong dién vi nd c6
quan tinh nhiét 16n, phai co6 thoi gian phat nong, do d6 né lam viéc cé thoi
gian tu vai giay

Phan tir phat nong 1 duoc dau ndi tiép voi mach dong luc bai vit 2 va 6m
phién ludng kim 3. Vit 6 trén gia nhya cach dién 5 dung dé diéu chinh mutc d6
udn cong dau ty do cua phién 3. Gia 5 xoay quanh truc 4, tuy theo trj sé dong

dién chay qua phan tir phat néng ma phién ludng kim cong nhiéu hay it, day
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Hinh 2.4: Cau tao ro le nhiét
vao vit 6 1am xoay gia 5 dé md ngam don bay 9. Nho tac dung 10 xo 8, day
don bay 9 xoay quanh truc 7 nguoc chiéu kim dong hd lam mé tiép diém
dong 11 khoi tiép diém tinh 12. Nut nhan 10 dé Reset Role nhiét vé vi tri ban
dau sau khi phién ludng kim ngudi tré vé vi tri ban dau.

Nguyén ly chung ctia Role nhiét la dya trén co s& tac dung nhiét lam dén
no phién kim loai kép. Phién kim loai kép gom hai 14 kim loai c6 hé sé gidn
nd khac nhau (hé sé gidn no hon kém nhau 20 1an) ghép chat véi nhau thanh
mot phién bang phuong phap can néng hodc han. Khi c6 dong dién qua tai di
qua, phién ludng kim duoc dbt ndng, udn cong vé phia kim loai ¢ hé sé gidn
no bé, day can gat 1am 10 xo co lai va chuyén doi hé thdng tiép diém phu.
Dé Role nhiét 1am viéc trd lai, phai doi phién kim loai ngudi va kéo can Reset
cua Role nhiét.

Ngoai viéc bao vé nhiét do cho cudn day dong co, 6 truot, dau boi tron.
khi 1am viéc véi nhiét d6 dau day qua 16n s& 1am giam tudi tho cua may, tiéu
hao dau ting, tiéu hao dién ning ting, hidu suat may nén giam...Dau cam bién
nhiét d6 duoc bd tri ngay trén van day cia may nén, va mdi dau xilanh duoc
bé tri mot dau cam bién dé bao vé nhiét do dau day.
2.1.2.6. Role dién tir

Role 1a mot loai thiét bi dién tu dong ma tin hiéu dau ra thay d6i nhay cap khi
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tin hiéu dau vao dat nhiing gia tri xac dinh. Role 1a thiét bi dién dung dé dong
cat mach dién diéu khién, bao vé va diéu khién sy lam viéc ctia mach dién
dong luc. Khong truc tiép dung trong mach dong luc
2.1.2.7 Role hiéu ap diu

May nén gom nhiéu chi tiét co khi truyén dong vai cac bé mat ma séat
nén phai boi tron bang dau. Dau dugc bom dau hit tir cacte dwa qua cac ranh
dau bd tri trén truc khuyu va céc chi tiét dén bé mit ma sat. Do ddi ap trong
khoang cacte 1a &p suat cacte hay ap suat hit nén ap suat tuyét doi cua dau
khong c6 nghia ma hiéu ap suat dau P, méi co y nghia d6i véi qua trinh boi
tron cia may nén.

Hinh dudi day 1a hinh gigi thiéu vé cau tao va nguyén li cia mot ro le

hiéu &p suat dau
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Hinh 2.5: CAu tao cua ro le hiéu &p suat dau va so ¢ nguyén Ii mach
dién
Tiép diém ap dau
Tin hiéu 4p suat néi vao dau hop xdp OIL, tin hiéu ap suat hat hoic ap
suat cacte ndi vao hop x6p LP.Low pressure (LP) dong thoi 1a phia hut va
OIL va 1a phia day cia bom dau. Hiéu &p suat dat trén ro le 1a tin hiéu dé

dong cat mach dién dong co may nén.
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1-Thiét bj tré thoi gian (T1-T)

Khi dirng may nén thi APoil = 0, khi khoi dong, bom dau 1am viéc, hiéu
4p suat dau khong dugc tac dong trong vong 120s tir khi bat dau kho dong
cho dén khi hiéu &p suét dau dat gia tri dinh mac.dé thuc hién tré thoi gian
120s nguoi ta dung thanh ludng kim

2-Reset tra lai vi tri ban dau

Khi ro le ap suét dau tac dong nghia 1a ap suat dau boi tron qua thap véi
yéu cau, bai vay khdng cho may nén khoi dong lai va trude hét phai tim céch
khac phuc. néu khoi dong lai nhiéu 1an may sé& bi hu hong

Khi may nén khoi dong, dién ap sé duoc dat 1én T,,dong truyén dong cua
bo bao vé may nén 1a can thiét dé bo tré thoi gian chi hoat dong khi may nén
bat dau lam viéc. O ro le hiéu &p dau, ap suat dau chua dat dugc cua bo tré T,
T, van déng va mach dién cho thanh ludng kim cta bo tré thoi gian qua kep
220 V dong( giita kep 220V va 110V chi c¢6 dién tro do d6 ro le hiéu ap dau
c6 thé hoat dong 6 ca dién ap 110V). Do mach L-M thdng nén c6 tin hiéu dién
dén bo bao vé may nén

Néu sau 120s ma hiéu ap suat dau bdi tron van chua dat thi ro le hiéu &p
dau ma truyén dong T, — T, va nhu véy cling ngat mach cua thanh ludng kim
cua bo tré thoi gian. Mach L-M van déng va mach cia may nén van dong.
Néu thiéu dau thi ro le hiéu &p suat lai déng mach dién dén bo tré thoi gian va
giit ¢ trang thai dong lau hon 120s thi mach s& chuyén tir vi tri A sang B ndi
théng L-S va mé mach dién ti bo bao vé. may nén ngung lam viéc va dén
bao sang. Sauk hi stra chita xong c6 thé dung tay dua diép diém trg vé vi tri
A.
2.1.2.8. Role thai gian

La thiét bi dong cit mach dién theo thoi gian dat, gom co:

+ Role thoi gian hit tré

+ Role thoi gian nha tré
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Ro le thoi gian ¢6 nhiéu loai khac nhau dap ¢ng céc nhu cau tu dong
trong truyén dong khi nén néi riéng va trong ki thuat néi chung vi du nhu ro
le thoi gian dung trong bo khdng ché may nén khi khoi dong tranh khai dong
day tai.
2.1.2.9. Ro le ap suit cao HP va ro le ap suat thap LP

Ro le 4p suét cao va ro le ap suat thip c6 hai kiéu khéc nhau :

* Dang t6 hop gdém 02 ro le

* Dang cac ro le roi nhau

+Trén hinh la cap ro le t6 hop caa HP va LP, chidng hoat dong hoan toan
doc 1ap véi nhau, mdi ro le c6 éng ndi lay tin hiéu riéng.

Cum LP thuong bé tri nam phia trai, con Hp bé tri nam phia phai. C6 thé
phan biét LP va HP theo gi4 tri nhiét d6 dit trén cac thang ké, tranh nham Ian.

Dang t6 hop c6 chirc ning nhu 2 ro le riéng biét, nd ngat dién cho may
nén khi ap suat cao qua mirc cho phép va khi &p suat ha xuéng thap qua muc
cho phép. Viéc dong dién lai cho may nén khi ap suat dat yéu cau trong pham
vi an toan cho phép may nén hoat dong duoc thuc hién bang tay vai nit an
reset bén ngoai ro le.

Can luu y khi ldp dit : cac ro le ap suat can luu ¥ 6ng ndi tir dng hat
hoac 6ng diy vao ro le nén & vi tri trén 6ng day dé ngan dau lot vao hop xép,
vi néu dé dau lot vao hop xép l1au ngay co thé hop xép bi bé khéng hoat dong
dugc mot cach hoan hao, hon nita ciing dam bao cho cac truyén dong lam
viéc binh thuong.

+Ro le ap suit cao (HP)
Ro le ap suat cao dugc su dung bao vé may nén khi ap suat dau day cao

qua muc quy dinh, nd s& tac dong truéc khi van an toan md. Hoi dau day
dugc dan vao hop xép ¢ phia dudi cia ro le, tin hidu ap suat dugc hop xép
chuyén thanh tin hiéu co khi va chuyén dich hé thong tiép diém, qua d6 ngit

mach dién khéi dong tir may nén.
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Hinh 2.6: Ro le ap suat cao(HP)

Gia tri dat caa ro le ap suat cao thuong thap hon gia tri dat cua van an
toan . Gié tri dat ndy c6 thé diéu chinh théng qua vit “A”. Do chénh ap suét
lam viéc dugc diéu chinh bang vit “B”. Khi quay cac vit “A” va “B” kim chi
ap suat dat di chuyén trén bang chi thi p suat. Sau khi xay ra sy ¢ ap suat va
da tién hanh xu 1y, khac phuc xong can nhan nat Reset dé ngat mach duy tri
su ¢6 m&i ¢6 thé khai dong lai duoc.

+Ro le ap suat thap (LP) o q

Tuong tu HP, ro le ap suat thap LP duoc st dung dé tu dong dong mé
may nén, khi ap suat giam xubng qua mic cho phép thi ro le ap suit thap s&
tac dong, va doi khi ro le ap suat thap ciling dung dé diéu chinh cong suat nén.
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Hinh 2.7 Ro le ap suét thap (LP)
2.1.3. Van trong hé théng diéu khién khi nén
van phan phdi khi nén (con dwoc goi ld van hwéng dong) 1a phan tir khi
nén ding dé din duong dong khi coéng tac (khi nén) dén noi tiéu thy ning
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lwong (déng co khi nén) trong hé thong theo sy diéu khién cua ngudi khai
thac. Trong thuc té, sir dung van phan phéi dé phan bé, diéu khién cac nhom
chtrc ning hoat dong doc 1ap véi nhau trong moét hé théng khi nén da chirc
ning hodc dao chiéu, doi vé tac dung cua cac dong co khi nén
2.1.3.1 Van diéu khién

-Van diéu khién c¢d nhiém vu diéu khién dong ning lugng bing cach
dong, mé hay chuyén ddi vi tri, dé diéu khién chuyén dong cua dong khi.

-Nguyén Iy hoat dong cuia van diéu khién

Nguyén ly hoat dong cia van diéu khién dugc thé hién trén (hinh ve) :
khi chua c6 tin hiu tac dong vao cira (6), thi cira (5) bi chin va cua (2) ndi
véi cira (3). Khi ¢6 tin hiéu tac dong vao cua (6), vi du tac dong bang khi nén
thi nong van sé& dich chuyén vé phia bén phai, ctra (5) ndi voi cira (7) va cua
(4) bi chan. truong hop tin hiéu tac dong cia (6) mat di, dudi tac dong cua huec

10 X0 ndNg van tré vé vi tri ban dau.

Hinh 2.8: Nguyén ly hoat dong cuia van diéu khién

1-Than van; 2-Piston diéu khién; 3-Lo xo; 4-L3 x& khi;

5-Cura vao; 6-Noi nhan tin hiéu; 7-Ctra ra
2.1.3.2. Van tiét hru

Van tiét luu c¢6 nhiém vu diéu chinh luu lugng dong chay, tac 1a diéu
chinh van téc hoic thai gian chay cua co cau chap hanh. Ngoai ra van tiét luu

cling c6 nhiém vu diéu chinh thai gian chuyén d6i vi tri cia van dao chiéu.
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-Nguyén Iy 1am viéc cta van tiét luu 1a luu luong dong chay qua van phu

thudc vao su thay doi cua tiét dien.
|

2

Hinh 2.9. So b nguyén Iy 1am viéc van tiét luu
1- Nat van ;2-phan ren diéu chinh do 16n cua 15 tiét luu; 3-duong dan khi
vao; 4-duong thoat khi ra
2.1.3.3. Van an toan
Van an toan c6 nhiém vu giit 4p suat 16n nhat ma hé thong co thé tai. Khi
4p suat 16n hon ap suat cho phép cua hé théng thi dong &p suat khi nén s&

thang luc 16 xo va nhu vay khi nén sé theo cira ra ciia van ra ngoai.
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Hinh 1.10: Van an toan
1-N0t van; 2-Than van; 3-Lo xo; 4-Giam chéan: 5-Cira ra; 6-Cira vao

2.1.3.4. Van diéu chinh &p suit

Van diéu chinh 4p suat (van giam 4ap) c6 cong dung gitr &4p suat duoc
diéu chinh khong dbi, mac du ¢ su thay doi bat thuong cua tai trong lam viéc

& phia duong ra hoic su dao dong cua &p suit & dudng vao van. Nguyén tic
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hoat dong cua van diéu chinh p suat. Khi diéu chinh truc vit tirc 1a diéu chinh
Vi tri cta dia van, trong trudong hop 4p Suat ¢ cira ra ting 1én so voi 4p suat
dugc diéu chinh, khi nén s& qua 16 thong tac dong 1én mang, vi tri kim van
thay di, khi nén qua 15 xa khi ra ngoai. Cho dén chiing ndo ap suat ¢ duong
ra giam xudng bang &p suat duoc diéu chinh ban dau, thi vi tri kim van sé tro

vé vi tri ban dau ,

Hinh 2.11: Van diéu chinh &p suat

1- Pia van; 2- Puong khi nén vao; 3- Kim van; 4-16 xo; 5-Truc vit diéu
chinh luc 10 xo0; 6- Pai dc khoa; 7- Bi lap trung gian; 8- Ctra x4 khi; 9-Mang
van; 10-L6 théng khi; 11-Budng khi nén ra
2.2. THIET KE HE THONG KHI NEN CO NHIEU MAY NEN KHI
2.2.1. Pé suat cong nghé

Hién nay do y&u cau kich thudc gon nhe, d6 tin cay cao nén ty dong hda
1a xu hudng phat trién chung trong thuc té ché tao va van hanh may nén. trong
cac hé thong may nén khi, tu déng héa nham dat cac muyc dich yéu cau sau
day

- Giam bét hozc giam han sy phuc vu ctia con ngudi trong hé thdng

- Nang cao tinh kinh té va an toan, d¢ tin cay va tudi tho caa hé théng

Viéc ty dong hoa hé thong may nén khi duoc chia thanh cac nhém, tly
theo nhiém vu va chiic nang cua céc thiét bi sau:

Tu dong kiém tra, bao hiéu khi hé thong gap su cb

Tu dong diéu chinh, duy tri mac khi nén can thiét
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Tu dong bao vé hé théng
Tu dong diéu khién cac chirc nang lién quan

Sau khi tim hiéu va nghién cau mot sé hé théng khi nén trong cac nha

~

may. Em xin d& xuit phuong an thiét ké ciia minh nhu sau:

\a

Chai gi6

V28

Hinh 2.12: So d6 cdng nghé hé théng khi nén
hé théng may nén khi gom co:
5 may nen( N1,N2,N3,N4,N5)
Chon may nén khi cho hé théng 1a loai may nén dang piston 3Bl11 1,6-6/10
Luu lwong dau vao 1a 620,3m*/phut
Ap Luc dau ra la 10P
Cong suat may nén 30KW
Nhiét d6 cho phép caa dau trong cacte 14 5 + 70°C
Pong co nén khi
- Kiéu 4A200M4
- Cong suat dinh mirc 37KW
- Bién ap dinh muc 220/380VAC
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- Dong dién dinh mac 123/71,5A

- Tan sb 50Hz

- Téc @6 quay 980 Vong/phut
Pong co bom nudc lam mét

- 2 may kiéu AO2 —31 -4,

- COng suat 2,2KW.

- 220/380VAC

- Tan s6 50Hz

- Toc d6 1450 Vong/phat

- Luu lwong 60m*/h

+ Céc van V trén hé théng duong 6ng dan khi

+ Binh chiwra khi cao ap

Thiét ké hé thdng khi nén nhu hinh 2.12 khi ta cip ngudn cho dong co
lai may nén khi M va dong co bom B. Cac may nén khi N hoat dong khong
khi qua cac van mot chiéu, van tay trén duong 6ng sau do6 khi di vao duong
6ng dan khi chung réi téi binh chia

Véi yéu cau duy tri mac khi nén can thiét cung cap du cho cac thanh
phan sir dung khi nén c6 thay d6i lién tuc va khong lién tuc

Hé théng c6 céac ché d6 van hanh nhu:

+ Ché d6 van hanh bang tay: diéu khién su hoat dong cua hé théng ngay
tai phong dit thiét b.

+ Ché d6 diéu khién tir xa bang may tinh: diéu khién hé théng bang may
tinh & phong dién khién.

+ Ché do tu dong: dat mac 4p suat mong mudn va hé thong s& tu dong
diéu chinh cho phi hop véi yéu cau, day 1a ché d6 cong tac chinh cua hé
thdng.

Pham vi &p suat trong binh chtra khi chia 1am 3 mc:

- Ap suat binh cao ap giam con 0,7 Pdm

39



- Ap suat binh cao ap giam con 0,6 Pdm

- Ap suét binh cao ap giam con 0,5 Pdm
2.2.2. Giam sat hé théng may nén khi

Viéc gidm sat cac thong so k¥ thuat cua hé théng co ¥ nghia rat quan
trong trong viéc khai thac ciing nhu ty dong héa hé théng. Chi béo céac théng
s6 ky thuat hién tai cua hé théng, trang thai hoat dong, ché do hoat dong va
bao dong cho ngudi van hanh thiét biét khi hé thdng gap su cé.

Trong hé théng khi nén néu ¢ trén sir dung 5 may nén khi nhung do 5

may O CAu tao va cac diém do tuong tu nén em néu 1 may:

Y 3C

Chai gid

Hinh2.14: Giam sat cho may nén khi
P 1: do ap suat dau lam mat tir cacte dua vao xilanh va dau day
D 2: do nhiét do nudc lam mét dau vao
P 3: do nhiét do nudc 1am mat dau ra
P4.1, 4.2, P4.3 : do ap va nhiét do dau day trén dau day caa mdi piston
b 5: do ap suét khi nén duong dan khi chung
P 6: do muc va nhiét ¢6 dau lam mat trong cacte
P 7: do 4p suét khi nén trong binh chira
Céc diém do 1a cac cam bién duoc ky hiéu 1a: CB
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2.2.3. Thiét ké ta dién dong luc

c6 2 phuong an thiét ké ta dong luc

e Phuong an 1: diéu khién phan tan

CAc ti cAp ngudn va diéu khién duoc dit ngay canh cac may nén nhung

do phuong an nay c6 sé luong day cap ngudn va diéu khién nhiéu Ién tén chi

phi dau tu

e Phuong an 2: diéu khién tap trung

ta chon phuong an nay vi s6 luong day cip ngudn va diéu khién it

® ) R R R ® )
5 BE PE BE BE 6B

TupP

® KRR (S (SN ®}RR

to motor

to motor

to motor

Hinh2.15: So d6 ta diéu khién tap trung
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2.2.4. So @6 mach dong Luc
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Hinh2.16: So d6 mach cap nguon chinh
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Giai thich so dd nguyén 1y mach dong luc ban v& 1(Hinh 2.16) 14 mach
cap nguodn chinh. Pién 4p duoc ldy tir tram bién &p cip ngudn cho cac dong
co lai may nén khi va déng co bom va cap ngudn cho mach diéu khién. Bong
Aptomat MCB cip dién ap vao, Role thir tu pha kiém tra pha c6 nhiém vu
kiém tra thir tu cac pha, néu dung thi ty dong déng tiép diém MCP. Trong
mach c6 Von ké va Ampe ké do luong do diép ap va dong dién cua mach.
Mach con ¢ 1 may bién &p cap dién ap 220v xoay chiéu va 1 AVR cép dién
ap 24VDC cho mach diéu khién.

Ban v& 2 (hinh2.17 ), ban vé& 3 (hinh2.18) va ban v& 4 ( hinh2.19) I3
mach dong luc cdp ngudn cho cac dong co may nén khi. Trong mach déu c6
cac Von ké va Ampe ké do dién ap va dong dién khi lam viéc. Ngoai ra con
c6 cac Aptomat, role nhiét, cong tic to. Nguyén li hoat dong ciia mach dong
luc 1a khoi dong dong co sao-tam giac.

Ban vé& 5 (hinh2.20) 1a so dd mach dong luc cap ngudn cho dong co
bom. Trong mach ciing cé cac thiét bi do ludng nhu Von ké, Ampe ké va co
cac thiét bi bao vé nhu Aptomat, ro le nhiét, cong tic to dé bao vé dong co.
2.2.5. Thiét ké mach diéu khién

bang tin hiéu dau vao, dau ra cua PLC

Bang 2.2: théng ké tin hiéu dau vao

Stt Céac dau vao hé théng DI Dia chi
1 | Stop: ding hé thong 10.0
2 | Start: bat dau khoi dong hé thong 10.1
3 | Ap suat binh cao &p giam con 0,7 Pdm(CB1) 10.2
4 | Ap suat binh cao 4p giam con 0,6 Pdm(CB2) 10.3
5 | Ap suat binh cao &p giam con 0,5 Pdm(CB3) 10.4
6 | Ap suat nuéc lam mat dwa vao may nénN1(CB4) 10.5
7 | Nhiét d6 nudc lam mat dua vao may nén N1(CB5) 10.6
8 | Nhiét do nudc lam mat ra may nen N1(CB6) 10.7
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9 | Ap suat dau day piston may nén N1(CB?7) 11.0
10 | Muc dau trong cacte may nén N1(CB8) 11.1
11 | Ap suat nuéc 1am mat dua vao may nénN2(CB9) 11.2
12 | Nhiét d6 nudc lam méat dua vao may nén N2(CB10) 11.3
13 | Nhiét @6 nudc lam méat ra may nén N2(CB11) 11.4
14 | Ap suat dau day piston may nén N2(CB12) 11.5
15 | Muc dau trong cacte may nén N2(CB13) 11.6
16 | Ap suat nudc lam mat dua vao may nénN(CB14) 11.7
17 | Nhiét d6 nudc lam méat dua vao may nén N3(CB15) 12.0
18 | Nhiét d6 nudc lam méat ra may nén N3(CB16) 12.1
19 | Ap suat dau day piston may nén N3(CB17) 12.2
20 | Mirc dau trong cacte may nén N3(CB18) 12.3
21 | Ap suat nudc 1am mat dua vao may nénN4(CB19) 12.4
22 | Nhiét @6 nudc lam mat dua vao may nén N4(CB20) 12.5
23 | Nhiét @6 nudc lam mat ra may nén N4(CB21) 12.6
24 | Ap suat dau day piston may nén N4(CB22) 12.7
25 | Muc dau trong cacte may nén N4(CB23) 13.0
26 | Ap suat nudc lam mat dua vao may nénN5(CB24) 13.1
27 | Nhiét d6 nudc lam mat dua vao may nén N5(CB25) 13.2
28 | Nhiét @6 nudc lam mat ra may nén N5(CB26) 13.3
29 | Ap suat dau day piston may nén N5(CB27) 13.4
30 | Muc dau trong cacte may nén N5(CB28) 13.5
Bang2.3: thong ke tin hiéu dau ra
Stt Cac dau ra hé thong DO Dia chi
1 Piéu khién cap nguon MC1 Q0.0
2 Piéu khién cap nguon MC2 Q0.1
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3 Diéu khién cap nguén MC3 Q0.2
4 Piéu khién cap nguon MC4 Q0.3
5 Diéu khién cap nguon MC5 Q0.4
6 Diéu khién cap nguén MC6 Q0.5
7 Diéu khién cap nguén MC7 Q0.6
8 Diéu khién cap nguon MC8 Q0.7
9 Diéu khién cap nguén MC9 Q1.0
10 Piéu khién cap nguon MC10 Q1.1
11 Piéu khién cap nguén MC11 Q1.2
12 Piéu khién cap nguén MC12 Q1.3
13 Piéu khién cap nguon MC13 Q1.4
14 Diéu khién cap nguon MC14 Q1.5
15 Piéu khién cap nguén MC15 Q1.6
16 Piéu khién cap nguon MC16 Q1.7
17 Piéu khién cap nguén MC17 Q2.0
18 B4o dén dirng may N1(S1) Q2.1
19 Bio dén dirng may N2(S2) Q2.2
20 Bio dén dirng may N3(S3) Q2.3
21 Bao dén dirng may N4(S4) Q2.4
22 Bao dén dirng may N5(S5) Q2.5
23 Bao den dung bom B1(S6) Q2.6
24 Bao deén ding bom B2(S7) Q2.7
25 B4o dén hé thong hoat dong(St) Q3.0
26 Bao dén hé thong ding(Sp) Q3.1
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_| Start @IO.l 12.1 @ __CB1o

CBL 202 122 p __CB17

CB2__ 203 123 ___CB18

CB3 _ @04 124 __CB19

CB4__ 205 125 5 __CB20

CB> @IO.G 12.6 @ __cB21
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Hinh 2.21: So' dd mach dau vao PLC
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24V Modul DO32
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Hinh 2.22: So'dd mach dau ra PLC
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CHUONG 3.

XAY DUNG THUAT TOAN PIEU KHIEN VA CHUONG TRINH
PIEU KHIEN

3.1. TONG QUAN VE PLC S7 300

Piéu khién dung PLC né tao ra mot kha nang diéu khién thiét bi d& dang
va linh hoat dua vao viéc lap trinh trén cac Iénh logic co ban.

Hoat dong cua PLC la kiém tra tat ca trang thai tin hiéu ngd vao, dugc
dua vé tir qua trinh diéu khién, thuc hién logic duoc 1ap trong chuong trinh va
kich ra tin hiéu diéu khién cho thiét bj bén ngoai tuong tng. Vi cac mach
giao tiép chuan & khdi vao va khdi ra caa PLC cho phép nd két néi truc tiép
dén nhitng co cau tac dong cé cong suat nho ¢ ngd ra va nhitng mach chuyén
doi tin hiéu ¢ ngd vao, ma khong can c6 mach giao tiép hay role trung gian.
Tuy nhién can phai ¢ mach dién tir cng suét trung gian khi PLC diéu khién
nhitng thiét bi ¢ cong suat In.

Viéc sir dung PLC cho phép hiéu chinh hé théng diéu khién ma khdng
can sy thay d6i ndo vé mit két ndi day, su thay do6i chi 1a thay d6i chuong
trinh diéu khién trong b nhd théng qua lap trinh chuyén dung. Hon nira
chang con ¢ wu diém 14 thoi gian lap dit va dua vao st dung nhanh hon so
véi nhiing hé thong diéu khién ma doi hoi can phai thuc hién viéc ndi day
phic tap gitra cac thiét bi roi.

3.1.1. Giéi thiéu thiét bi logic khi trinh (PLCS7- 300)

Thiét bi diéu khién logic kha trinh viét tat PLC, Ia loai thiét bi cho phép
thuc hién linh hoat cac thuat toan diéu khién sé thdng qua mét ngdn ngir lap
trinh, thay cho viéc phai thuc hién thuat toan d6 bang mach sé. Nhu vay voi
chuong trinh diéu khién trong minh, PLC trg thanh bo diéu khién sé nho gon,

dé thay doi thuat toan va dic biét dé trao doi thdng tin véi méi truong xung
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quanh (voi cadc PLC khac hoic véi may tinh). Toan bo chuwong trinh diéu
khién dugc luu trong bd nhé ciia PLC dudi dang cac khdi chuong trinh (khdi

OB, FC hoac FB) va dugc thuc hién lap theo chu trinh cta vong quét (scan).

CPU Ed nhe cloromg trinh
- Ehéi vi e 1 Timer
Bd dEm trang tim
vaolta +
. Conter
Heé dign hinh
Flaghit
Bus chia PLC
Cémg Va0 ra
orhboard
min Ij ghép nbi
Cémg ngéitv& dém
tée 35 cao

Hinh3.1: Nguyén ly chung cua PLC

Pé cd thé thuc hién dugce chuong trinh didu khién PLC phai c6 tinh ning
nhu mot may tinh, nghia 1a phai c6 mot bo vi xir ly, mot hé diéu hanh, bo nhé
dé Iuu chuong trinh diéu khién, dir liéu va tat nhién Ia phai c6 céc cong vao/ra
dé giao tiép vai cac ddi tuong diéu khién va dé giao tiép voi moi truong xung
quanh...
3.1.2. Cac modul caa PLCS7- 300

Pé tang tinh mém déo trong tng dung thuc té, PLC dugc thiét ké sao
cho khong bi ctiing hoa vé cau hinh. Ching duoc chia nhé thanh cac module,
s6 cac module dugc sir dung nhiéu hay it tuy theo tirng bai toan, song bao gio
cting phai c6 mot module chinh la module CPU. Cac module con lai la cac

module truyén/ nhan tin hiéu véi dbi twong diéu khién, cac module chuyén
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dung nhu PID, diéu khién dong co...Ching duoc goi chung la cac module mé

rong. Tat ca cac module duoc gé trén nhitng thanh ray (Rack).

Jlll r.“ ," | .

Il ||l|r*'|
NN LI ||I|

Pz CPU Shls

N

Clpg i tidp RSI8S

M Thist bi PLC sirnatie 57-300 thardmg bao g,%m
rihui module. Clong I:n.ﬂb.-!.eu.kbxnrho: it
Eelin mady bink Hlﬁ- pbj:\ H‘i:m. Sap7 san it In_:-,-h.
cho FLC mmm:}mp nii B5485 cia modute CPU.

Hinh 3.2: Thanh ray(Rack), cong truyén thdng

Module CPU:

Module CPU la loai module c6 chta bo vi xt ly, hé diéu hanh, bo nho,
cac bo thoi gian, bo dém, cong truyén thong (RS485)...va c6 thé cd mot vai
cong vao ra sd dugc goi 1a cong vao ra onboard. C6 rat nhiéu loai module
khac nhau ching dugc dat theo tén nhu CPU312, CPU314,...

Nhitng module ciing st dung mét loai b vi xir Iy nhung khac nhau vé
cong vao/ra onboard cling nhu khéi ham dic biét duoc tich hop sin trong thu
vién cua hé diéu hanh phuc vu viéc str dung cac cong vao onboard nay sé
dugc phan biét véi nhau trong tén goi bang thém cum chir cai IFM
(Intergrated Funtion Module) vi du CPU312IFM...
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Ngoai ra con cd cac loai module CPU véi hai cong truyén théng, trong
d6 cong truyén thong thir hai cd chirc ning chinh 1a phuc vu viéc ndi mang
phén tan. Cac loai module CPU dugc phén biét vai nhirng module CPU khéac
bang thém cum tir DP (Distributed Port) trong tén goi vi du CPU315-DP...

Céac module m¢ rong:

Céac module mé rong chiing thuong dugc chia lam 5 loai chinh:

+) Module PS (Power Supply): Module ngudn nudi. C6 3 loai 2A, 5A,
va 10A.

+) Module SM (Signal Module): Module mé rong cong tin hiéu vao/ra,
bao gom:

-DI (Digital Input) Module mé rong cac cong vao sé, tuy vao ting loai
module sb c&c cong co thé 13 8, 16, hoic 32.

-DO (Digital Output) Module mé réng cac cong ra sé.

-DI/DO: Module m¢ rong cac cong vao/ra sb, sé Cac cong vaolra s6 mo
rong cd thé 1a 8/8 hoic 16/16 tuy vao ting loai module.

-Al (Analog Input) module mé rong cac cong vao tuong tu, vé ban chat
ching chinh 1a nhiing bd chuyén doi twong tu/sé 12 bits (AD), tic 1a mai tin
hiéu duoc chuyén thanh mét tin hiéu s co @6 dai 12 bits. S6 cac cong vao
tuong tu cO thé 1a 2, 4 hoic 8 tuy tung loai module.

-AO (Analog Output) module mé rong cac cong ra twong tu, ching
chinh 1a cac bo chuyén doi sé tuong tu .

-Al/AO module mé rong cac cong vao/ra tuong tu.

+) Module IM (Interface Module): Module ghép ndi. Pay 1a module
chuyén dung cé nhiém vu ndi tirng nhém céc module mé rong véi nhau thanh
mot khdi va dugc quan ly chung bai mot module CPU. Théng thudng cac
module mé& rong dugc gé lién nhau trén mot thanh d& goi 1a Rack. Trén mdi
rack c6 thé ga dugc nhiéu nhat 8 module ma rong (khong ké module CPU va

module ngudn nudi). Mot module CPU S7-300 cd thé 1am viéc truc tiép duoc
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nhiéu nhat vai 4 racks va céc rack nay phai dwoc ndi voi nhau bang module
IM.
3.1.3. Ngbn ngir lap trinh cho PLCS7- 300

PLCS7-300 c6 3 ngdn ngtt lap trinh co ban do6 la:

oNgon ngit “liét ké Iénh”, ky hiéu 1a STL (Statement list). Pay la dang
ngbn ngtr lap trinh thong thuong cua may tinh. Mot chuong trinh dugc ghép
boi nhiéu cau 1énh theo mot thuat toan nhat dinh, mdi 1énh chiém mot hang va
déu c6 cau tric chung “tén 1énh”+ “toan hang”.

*Ngon ngir “hinh thang” ky hi¢éu LAD (Ladder logic) day la dang ngon
ngit 6 hoa thich hop véi nhitng nguoi quen thiét ké mach diéu khién logic.

e Ngon ngit “hinh khéi” k¥ hiéu 13 FBD (Function block diagram). Day
ciing 1a kiéu ngdbn ngir ¢ hoa thich hop véi nhimg nguoi quen thiét ké mach
diéu khién sb. Trong ngdn ngir nay str dung cac khéi logic co ban dé lap trinh
chang han nhu: AND, OR, NOT, XOR...Viéc lap trinh chinh Ia viéc két ndi

cac khéi nay theo mot thuat toan nao do.

Ladder Diagram LAD Statement List 3TL Funtion Elock Diagram
FBD
& 1D 1004
100 101 041 & 101 & 4
HbE——— o 101
& Inz ;2?; i
a1 | A& 103 102
= Q4l s & |04t

Ba kidu ngfn nglr chinh cha 57-300.
3.1.4. C4c thanh ghi trong S7 300

+) Thanh ghi trang thai:

Trong PLCS7-300 c6 1 thanh ghi trang thai la Status word khi thuc hién
lénh CPU s& ghi nhan lai trang thai ctia phép tinh trung gian ciling nhu cta két
qua vao thanh ghi nay. Thanh ghi ¢6 d6 dai 16 bits nhung chi sir dung 9 bits.
NG ¢6 ciu tric nhu sau:
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BE | 21| CCO| oV | ©F | OR |3TA |RFLO | FC

Thanh ghi trang théi

e FC (First check) bit kiém tra.

e RLO (Result of logic operation) bit luu két qua phép tinh logic.

e STA (Status bit) bit trang thai.

e OR bit ghi gia tri phép “va” truéc khi thuc hién phép “hoac”.

o OS (Stored overflow bit) ghi lai gia tri bit tran ra ngoai mang nho.

e OV (Overflow bit) bit bao tran két qua.

e CCO0 va CC1 (Condition code) hai bit bao trang thai két qua cua
phép tinh vé&i s6 nguyén, sé thuc, phép dich chuyén hoac phép tinh logic trong
ACCU.

e BR (Binary result bit) bit trang thai cho phép lién két hai loai ngén
ngt 1ap trinh STL va LAD.

Ngoai ra con co cac thanh ghi khac:

e Accumulator gdm hai thanh ghi ACCU1 va ACCU2 gilp viéc thuc
hién céc phép tinh sb hoc...

e Address register gom hai thanh ghi AR1 va AR2: thanh ghi dinh dia
chi.

e Data block register gém 2 thanh ghi DB va DI.

Trong dé tai nay em xin phép khong trinh bay vé tap lénh trong S7-300,
Vi tat ca céc lénh trong ho PLC gan gidng nhau, va c6 rat nhiéu trong cac tai
liu. Chuong trinh diéu khién may nén khi em s& viét theo kiéu LAD.

Nhu vay viéc chon PLCS7-300 cho viéc tu dong hoa diéu khién may nén
khi ph hop véi yéu cau cia dé tai, va vi ly do PLCS7-300 rat pho bién trong

cac nha may hién nay.
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3.2. XAY DUNG LUU POTHUAT TOAN

3.2.1. So @6 khéi diéu khién toan b tram nén khi

A 4

Chuan bi khai dong may

nén khi

Khéi dong may nen khi S

Dung su ¢o
b
A\ 4

Diéu chinh tw dong céac thong sd S
hé thong khi nén S ]
Dung su co

b

Durng may nén khi

A 4

End

Hinh3.3: Luu d6 thuat toan diéu khién toan bo tram khi nén
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3.2.2. Chuén bij khéi déng may nén khi

A 4

Chuan bi khai dong may nén khi

e Mo¢ van nudc vao va nuoc ra.

e Dong van trén duong ong day (van khi
nén)

e Kiém tra cac théng so (ap suat , nhiét
d6, muc dau)

e Chuan bj khai déng dong co

\ 4

Sang budc khai dong may nén

End

Hinh 3.4: Luu do thuat toan chuan bi khai dong may nén khi
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3.2.3. Khéi dong may nén

Start

A

y

Qué trinh khoi dong may

nén

»
L

A

y

Khoi dong dong co

Quartrin

dong thanh

h khoi

n=

n+1

dong va

Dung qua trinh khaoi

bao dong

e Mo van tiét Iuu trén duong
éng hat

e Kiémtrasucd

e Dung néu co su co xay ra

\ 4

két thic

Hinh 3.5: Luu db thuat toan khoi dong may nén
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3.2.4. Piéu chinh tw dong may nén khi

A

e Tuy dong kiém tra 4p suat & binh tich dé dwa ra quyét dinh sb
may nén dugc hoat dong

e Ap suat binh cao 4p giam con 0,7 Pdm 3 may nén (N1,N2,N3)
hoat dong

e Ap suat binh cao ap giam con 0,6 Pdm 4 may nén
(N1,N2,N3,N4) hoat déng.

e Ap suit binh cao &p giam con 0,5 Pdm ca 5 may nén hoat
dong

Néu &p van tiép tuc giam ding hé thong

A 4

Pua ra canh béo hay ding hé théng néu xay ra su ¢

A 4

Két thic

Hinh 3.6: Luu db thuat toan diéu chinh tu déng may nén khi
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3.3. XAY DUNG CHUONG TRIiNH PIEU KHIEN

Pham (Quy Datc/23/11/2012
Metwork 1 @ Title:
Bao he thong hoat dong
o 0= .0
TO.1 R3.0
| | f =1
1 L=
R o ] ™= ']
MO . O WS . O
fT) L=}
i e
F Y
L
MNetwork 2 : Title:
chay dong co NIL
TO .2 M2 . O RO .0
11 1| o=
1 1 L=
™0 ol o0 ]
MO .1 RO .0
{27} =)
Hetwork 3 : Titctle:
chay dong oo N2
TO .3 Mz .0 0.3
| | | =7
1 I 1 I L= r
MO .2 Q0.3
{2} {&}
Hetwork 4 @ Ticle:
chay dong co H3
To.4 Mz .0 Q20 .6
| | | =1
1 I 1 I o=y
MO.3 0.6
R f =1
i, I} LR

63



Hetwork 5 : Ticle:

chay dong co N4

TD.5 M2 .0 1.1
| | | F =1
1 I 1 [ W=
A PP,
MO . 4 21 .1
o f =1
i T} W
Hetwork 6 : Ticle:
chay dong co NS
TO. 6 M2 .0 21 .4
| | | F =1
1 I 1 [ W=
i) = (ol &
MO.5 21 . 4
o f =1
i T} W
Hetwork 7 : Title:
bao su co
I2.0 2.1
| | £
| L
Q2.2
o
L
Q2.3
o
LR
Q2.4
£
L
2.5
o
L

Hetwork 8 @ Title:

chay bom nuoc lam mat Bl

64



MO.&

- I.l:'
=]

[
- "

65

—
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Hetwork 9 : Title:
chay bom nuaoc lam mat B2
T1.1 Q2.0
| | o=
1T L
MO .7 Q2.0
PR o
. L
Hetwork 10 : Title:
tin hieu cam bien D1
1.2 2.6
| | fFa
11 W=
M1.0 2.6
{1 ol
LR L
Hetwork 11 : Titcle:
tin hiéu cam bien D2
I1.3 2.7
| | fFa
11 W=
HM1l.1 22 .7
|r'~\..]"'| ol
LR L



Hetwork 12 : Title:

tin hiéu cam bien D3

ils
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s
]

ot ¥

Hetwork 13 : Title:

M1.2 Q3.2
{27 ) (=)

tin hiéu cam bien D4

n
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—
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Jui]
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(]

—
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n
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[
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M1 .4 R1.&
Pt f =
T ) oSS
Hetwork 14 @: Title:
tin hien cam bien DS
Tl .& 23 .4
| f =1
| | L
T 1 = M= 2
M1.5 23 .4
Forr fF = %
i, IT ) LR
Hetwork 15 : Title:
tin hien cam bien D6
T 1 - M= C,
. 3 - D
| | f =1
1 I =T
HMi1.& 23 .5
Ty =
LR o
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Hetwork 16 : Title:

tien hi&u cam bien D7
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Hetwork 17 : Title:

kEhi P = 0.7Pdm
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Hetwork 18 : Titctle:

kKhi P=— 0O.&6Fdm
may M1 M2 N3 N4 chaw
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Hetwork 15 @ Titctle:

¥hi F = 0.5Fd4dm
masy M1 HZ M3 M4 MS chass
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KET LUAN

Vé6i nhiém vu cua d6 an “Thiét ké truyén déng dién va trang bj dién
tram khi nén c6 nhiéu may nén khi véi mire dé tw dpng hoa cao”. Trong
qua trinh 1am d6 4n em da hét sic ¢b gang, em da hoan thanh duoc c4c nhiém
Vu sau trong d6 an:

- Nghiém ctru duoc téng quan vé hé théng khi nén

- Céc yéu cau vé truyén dong dién va trang bi dién tram khi nén
cdng nghiép c6 nhiéu may nén sir dung PLC

- Xay dung mach dong lyc va diéu khién

- Tim hiéu vé PLC S7 300

Mic du di cb gang hét stc va vi thoi gian va kién thic ¢ han, nén trong
d6 an nay di khong di sau tim hiéu dugc hét tat ca cac van dé, va con thiéu
s6t rat nhiéu nhu:

- Trinh bay gigi thiéu vé cac may nén khi con so sai.
- Chua dua ra dugc cac cdng thic tinh toan dé xay dung mot tram
Khi nén.
- Chuong trinh diéu khién trén PLC chua c6 tinh kha quan.
Em rat mong nhan duoc su chi bao, stra chita dong gop y kién cua cac

thay ¢ gi4o, cac ban trong 1op dé em cd thé thuu hién va hoan thanh dé tai
duoc tot hon.

Mt lan nita em xin chan thanh cam on su chi bao, huéng dan tan tinh
ciia PGS.TS Hoang Xuan Binh, cé4c thay cd trong khoa, cac ban bé trong 16p
da giup d& em trong qua trinh thyuc hién dé tai.

Em xin chan thanh cam on!

Hai phong, ngay...thang...ndm 2012

Sinh vién thyc hién

Pham Quy Dat
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