LOI NOI PAU

Ngay nay, nhiing tién bo khong ngimg cua khoa hoc k¥ thuét, nhét 1a
cac tmg dung cuia dién tir - tin hoc va cudc séng da lam thay ddi sau sic ca vé
mat ly thuyét va thyc té trong linh vuc tu dong hoa.

Ngoai su ra doi cua cac tién bd bién doi dién tur cong suat véi kich
thuéc nhé gon va tic dong nhanh, nhay, d& dang ghép ndi vé6i cac vi mach
diéu khién véi cac may tinh. Cac phan mém chuong trinh diéu khién luon
dugc ning cao va ngdy cang hoan thién hon nham dap ung t6t véi cac nhu cau
ctia thiét bi san xuat va doi sdng.

Trong nén kinh té phat trién theo huéng cong nghiép hoa, san xuat tir
dong hoa dong vai tro mili nhon khong thé thiéu duoc. Trong qua trinh san
xuat trr dong hoa cac hé thdng giup giam sirc luc ctia con ngudi nang cao hiéu
sudt cong viéc...Do d6 viéc nghién ctru thiét ké va dé xuat quy trinh thiét
ké tw dong héa cac hé thong bom, may nén khi, nén lanh 14 rat quan trong.

Noi dung luin van goém co:

Chuong 1: Khai quat vé hé thong may bom, may nén khi, nén lanh

Chuong 2: Tu dong hoa cac hé thong may bom, may nén khi, nén lanh

Chuong 3: Thiét ké diéu khién va giam sat hé théng bom, may nén khi,
nén lanh bang thiét bi logic kha trinh PLC - 200

Em xin chan thanh cam on thay gido PGS.TS Hoang Xuan Binh d4
hudng dan va gilp d& em trong qué trinh 1am d6 an t6t nghiép. Tuy nhién do
con han ché vé mit kién thirc va thoi gian do vay mac du di rat ¢ gang
nhung ciing khéng tranh khoi thiéu x6t. Em rat mong nhan duoc su gop y
va bo sung cta cac thay cb giéo.

Hai Phong, thang 7 nam 2011
Sinh vién thyc hién:

Nguyén Thanh Trung



CHUONG 1: KHAI QUAT HE THONG BOM,
MAY NEN KHi, NEN LANH.

1.1. KHAI NIEM CHUNG VE HE THONG BOM, MAY NEN KHI, NEN
LANH.
1.1.1. Khai niém chung vé cac hé thong bom

Bom 1a may thuy lyc dung dé hut va day chat 1ong tir noi nay dén noi
khac. Chat 1ong dich chuyén trong duong 6ng nén bom phai ting 4p suat chat
long & dau duong ong dé thang trd luc trén dudng dng va thing hiéu 4p suit
& 2 duong Ong. ning luong bom cip cho chat 1ong lay tir dong co dién hodc
tir cac ngudn dong luc khac ( may nd, may hoi nudc. ..)
Piéu kién lam viéc ctia bom rat khac nhau ( trong nha, ngoai troi, do am,nhiét
dd v.v...) va bom phai chiu dugc tinh chét Iy héa cua chét long can van
chuyén.

a. Hé théng bom dau FO, DO

Hinh 1.1. Hé théng bom dau FO, DO



Hé théng bom dau tu dong hoat dong bé'mg khi nén :
+ Thiét bi dung dé bom dau cho dong co, hdp sb va cau xe.
+ Thiét bi hoat dong béng khi nén, ap suit khi nén 1am viéc t6i da 8 bar.
Hé théng bom tra m& bo, bom diu m& boi tron dung khi nén hodc hoat
dong bang tay:
+ Binh chira 16n ¢6 thé chua 20 lit, 50 lit, 160 lit, 200 lit md....
+ Ap suat khong khi dau vao: 4 ~ 9 kg/cm?2
+ Ap sudt m& dau ra: 108 ~ 405 kg/cm?2
+ Ti 1& phan phéi: 10 cc/gidy - 150cc/gidy
+ C6 banh xe, tay day gitp dé dang di chuyén thiét bi.
b. Hé Thong Bom Xing
Hé théng bom xing vé chirc ning ciing giébng nhu trai tim cua con
nguoi. Néu hé thdng bom xing bi nghet hay yéu thi két qua 1a xe ctia ban

cling kho chiu chay khuc khuc 1am cho chung ta thay rat phién ha.

Hinh 1.2. Hé Thong Bom Xang

+ Luu lugng tir 0.5 m3/hr dén 10.000 m3/hr
+ Ap lyc day cao tir 0.1 m dén 250 m
+ Cong xuat sir dung tir 0.55kw dén 250kw sir dung dong co hop sd giam téc

hozic dong co phong chdng chay nd theo cac tiéu chuan EU, USA.



+ Bom xdng thuong hay st dung bom banh rang, bom truc vit, bom canh gat
hay bom li tam tiéu chuan API 610,..

c. Hé thong Bom trong Piéu hoa Khong khi Trung tdm dung Chiller.
Tir trude dén nay chuyén phan tich va lua chon mot hé thdng nao thich hop
cho cong trinh cu thé dé dat duoc hiéu qua tdi wu cho ca Chu dau tw, Thau Thi
cong, thiét ké... sao cho chi phi dau tu ban dau thdp ma hé théng lai c6 nhiéu
kha nang Tiét kiém nang lugng trong qua trinh van hanh, bao tri... 1a myc tiéu
ma rat nhiéu nha Tu van Thiét ké mudn hudéng dén. Tuy nhién do kha ning
cap nhat nhitng cong nghé va kién thirc méi ¢ Viét Nam néi that 13 hoi cham,
do d6 trong bai viét giéi han ngin gon nay co6 thé cung cip cho cic ban mot
cai nhin téng quan vé nhiing hé thong di ton tai hang miy chuc nim véi
nhimg nhuogc diém nhin thay ranh ranh cta né ma ko duoc thay thé mot cach
hop 1y dén nhitng hé thong tién tién hon duoc sir dung rong rai trén thé gisi
hién nay véi wu diém vuot trdi ctia no...

- Trudc hét Herot ndi vé mot hé théng ma co 1& trong nhitng ki su
HVAC chang thiy xa la gi ca. Hé thong st dung Chiller v6i cac Bom c6 toc
d6 cd dinh, khi giam tai cac thi nudc lanh di qua cac dan Coil s& dugc Bypass

bang cach st dung hé théng Van Bypass 3 nga nhu hinh v&.

Hé théng lvu lwgng khéng doi
V@i van 3 nga

Constant Speed 4§
primary pump 2=

Hinh 1.3. Hé théng lwu lwong khéng doi véi van 3 nga



Hé théng trén day duoc st dung trong thiét ké may chuc nam veé trude
v6i nhitng khuyét diém hét strc rd rang, d6 1a chi c¢6 kha ning tiét kiém ning
lwong khi Tai trong cong trinh giam xudng véi viéc giam tai trong Chiller (co
thé 1a do Slide Valve véi Screw Chiller...) , con 2 Bom nudc lanh véi luu
luong hoan toan cb dinh luu lwong thi chiju chét khong hé giam duoc trong
khi dién nang ti€u thu cho h¢ Bom lai khong hé thép chtt ndo ca, né chiém
dén khoang 26% ning luong tiéu thy trong toan hé théng...

Heé théng nay qua cil rdi tuy nhién theo HR thiy thi hién nay & VN van
dang dugc st dung rat nhiéu trong thiét ké HVAC cho cac cong trinh mdi...

- Hé thong thtr 2 ma Herot ban dén ¢ day 1a

Hé thdng lvu lugng khéng dai

Véi van 2 nga va Van Bypass

Constant Speed
primary pump U

By-pass
relief
modulating
valve

Hinh 1.4. H¢ théng lwu lwong khdng doéi véi van 2 ngd va van Bypass

Mot hudng thiét ké nhin c6 vé hoi khac so v6i hé thong ban dau, bang
cach st dung dudng dng Bypass voi 1 Van diéu chinh thi phai st dung van 2
nga & duong ong nudc lanh qua dan Coil. Van Bypass trén dudng Bypass
hoat dong khi giam tai c6 FCU déng van 2 nga thi lugng nudc don qua duong
6ng Bypass dé vé dau hut cia Bom. Tuy nhién hé théng nay ding bom co van

tdc 1a hang s6 nén kha nang tiét kiém trong hé Bom 14 ... Zero.



- Tién bo hon mdt chut véi ¥ twong phai tiét kiém duoc ning lugng tiéu
tdn cho hé Bom nuéc thi hé théng Primary-Secondary hay con goi la hé
Decouple (HE 2 vong nudc) dugc ra doi:

Nhu céc ban thay thi hé nay dugc chia thanh 2 vong nudc, vong so cip
- Primary chi ding dé cung cip nudc di qua cum Chiller nén thudng chi can
nhimg bom véi cot 4p nho. Cum So cap ndy bat budc phai 1a Bom véi toe do
cd dinh vi khi nay cong nghé san xuat Chiller chua cho phép luu lugng nudc
qua Chiller thay d6i dugc, luu luong nay bat budc phai 1a Hang sb, néu luu
lugng thay d6i thi hé théng 1ap tirc ngat Chiller va Béo 16i Hé thong.

Primary-Secondary variable flow systems

Hé théng 2 vong nudc

Primary pump

Bomco dinh -
5 Secondary
Pump- Bom
= bién tan

production
loop -
1 - -

-
- ‘ T / -
distribution N «

Hinh 1.5. H¢é thong 2 vong nudc

Vong nudc Thir cip-Secondary voi muc dich 14 phan phdi nudc lanh
vao cong trinh, dén tai tiéu thuy... thi st dung cic Bom Bién Tan c6 kha nang
thay d6i giam v6 cip dugc van toc Bom==> chinh 13 giam Dién ning Tiéu
thu. Khi nay hé théng phai c6 Duong Bypass dé duy tri luu luong nuée qua
Chiller 14 ¢ dinh, luu y 1a Ong Bypass nay khong c6 van nao chin vi dudng
nuéc co thé Bypass qua lai ¢ ca 2 phia nhé tiy theo nhu cau tai va luu luong

qua khu vuc Chiller.



Nhu céc ban thay thi hé thdng nay da c6 kha nang tiét kiém niang luong
cho hé thong Bom tuan hoan khi dung Bién tan & ddy, nhung chung ta phai
thém ca mot hé thong bom khéc, kém theo d6 1a tiéu ton biét bao nhiéu chi
phi phu kién kém theo no.

Hé thong nay xuat hién va dugc ung dung trén thé gidi cach day
khoang mudi miy nim tuy nhién vé6i tinh hinh ¢ VN thi van con rit it cong
trinh duoc ung dung, ma phan 16n 1a mot trong 2 hé théng dau...

- Variable Primary Flow (VPF) - Hé thong mé&i nhét hién nay : Véi
nhiing cong nghé ngay cang duogc cai tién lién tyc thi Chiller ngay nay duoc
san xudt da co kha ning dap ung cho phép duoc luu luong nude di qua nd
thay d6i trong mot khoang gidi han nhat dinh.

Khi nay chi con mot hé Bom duy nhét di qua Evaporator cua Chiller
v6i cac Bom dung Bién tan diéu khién.

Khi giam tai thi Chiller cing Bom nudc déu c6 kha nang giam tai, khi
nay phai dung mot dudong dng Bypass v6i van diéu chinh trén d6 (nhin so qua
thi cr tuong giéng hét nhu Hé théng thi 2 ma HR di noi ¢ trén nhung thyc
tinh thi nguyén Iy khac hoan toan). Van Bypass nay vdi muc dich dé duy tri
luong nude qua Chller khong dugc thap hon mot gia tri Minimum ma Chiller
da co.

Khi nay cac dan Coil ciing phai sir dung hé théng Van 2 nga dé c6 thé
dung cam bién Delta P diéu khién cac Bom bién tan.

Viéc tinh toan dudng dng Bypass ndy phai dép Gng duoc luu luong
Min cta Chiller 16n nhat trong hé théng ( néu hé thong dung nhiéu chiller
cong suét khac nhau), thong thuong khi chon lya mét Chiller thi nha san xuat
s& phai cung cép cho ban gia tri Minimum ndy trong cac bang thong s k¥

thuat chon chiller.



Variable Primary Flow systems

Variable Speed | ) \\
primary )

)
Minimum flow
modulating

valve
2-way valve

Hinh 1.6. Van 2 nga

Theo nghién ctru cia to chitrc Ashrae thi hé thong VPF nay c6 kha ning
+ Giam nang luong tiéu ton trén toan hé thong dén 3% / nim
+ Giam chi phi dau tu khoang 4-8% do giam duogc sd luong bom so v6i hé 6
3, va tiét kiém khong gian, Co, Tee, Fitting kém theo nd.

- Giam chi phi vong doi, bao tri khoang 3-5%
- Giam nang lugng cho h¢ Bom nudc lanh tir 25-50%
- Giam chi phi nang luong van hanh Chiller dén 13%

Nhitng thong sb trén day déu co co sé dé chimg minh véi nhiing tinh
ning cua hé thong VPF ma HR s& tom lugc sau day: c6 kha ning kéo dan dai
cong suét Chiller ¢ép phai hoat dong & ché do dﬁy tai vo1 hiéu suét cao nhat,
giam s 1an dong mo hé Chiller 1am tang tudi tho, ting do tin cay...

d. Hé théng bom chira chay

Hinh 1.7. Hé thong bom chita chdy



Bang 1.1. Thong s ki thuat cia may bom V75

MODEL MAY BOM V75
Trong D E(mRm))( ¢ 739 X 663 X 754
lwgng

Trong lugng 98kg
Kidu Dong co xdng lam mat bang

nudéc, 2 ky, 2 xylanh thang ding

Dung tich xy

746¢C

tdi da

lanh
Cong suat to1 40 5kW
da
Tieu hao 20/
nhién liéu
Hé thong Panh lira CD va banh da
R danh Itra Mangeto
Dong co T ien Tiew
dong co Xang pha 30/1
He thong khat Khéi dong dé v tay
dong
Den,chleu 19V - 35W
sang
DPén diéu
Khidn 12V - 3.4W
Dung luong 12V — 26Ah
ac quy
1 Bom tudc bin kiéu hiit don, 1
Kiéu . ,
giai doan, ap luc cao
Khép noi ctra | Tiéu chuan JIS-B-9912, kiéu vit
Xa khép véi loai voi 21/2”
Bom |Luu luong to1 108 m¥/h
da
Day cao toi dal 13 kg/cm®
Chiéu cao hut 9m




e. Hé théng bom phut

Hinh 1.8. Hé thong bom phut

System Ejectors NASH ejectors rat 1y tuong dé xir 1y cac ung dung véi
khéi luong 16n, mirc d6 chan khong cao, khi trong lwong phan tir thap va ap
sudt tuyét ddi thap. Ejector thiét ké co sn trong cac kich ¢& khac nhau, tir
mot-inch véi ctra hut gio 78 inch (2,5 cm dén 2 m) va c6 thé dugc két hop
trong cac giai doan khac nhau dé dap umg cac tng dung cu thé phun nhu cau
ctia ban. Ejector ning luc dau vao khoang tir 20 dén 20.000 CFM (35 dén
34.000 m?® / gid) trd 1én & chan, va ap luc thip, 0,001 mm Hg tuyét dbi co thé
dé dang duoc dap ung. Ejectors c6 thé duoc san xuit trong mot loat cac
nguyén vat liéu va khong can bd phan chuyén dong, chuyén vao hoat dong
gip rac roi-mién phi phun lién tuc. Ejector Key Facts: * Két hop (Hybrid) hé
thdng may bom chan khong vong chét long luu hoi nudc, cai thién hiéu suit,
don gian hoa viéc cai dat. * Shell va ngung tu trén bé mat 6ng. Thiét ké * cho
ejectors kich thudc tir mot dau vao inch moét dén mot inch 78 (2 m) vao.
Ejectors * c6 thiét ké phui hop véi tiéu chuan binh ngung khi 4p. * Tuy chinh
hé thdng Ejector chan khong thiét ké cho cac tmg dung cu thé. * Ethylene



glycol ejectors hudng cho ché bién polyester. * Ejectors Graphite cho dich vu
HCI uét
1.1.2. Khai niém chung vé hé thng may nén khi

Khi nén c6 nhiéu coéng dung: 1a nguyén liéu san xuét ( trong cong nghiép
hoa), 1 tac nhan mang ning luong (khudy tron tao phan tmg), 1a tac nhan
mang tin hiéu diéu khién ( trong ki thuat tu dong bang khi nén), 13 ngudn
dong luc,cép hoi khi cho kich, tua bin...

Ngudn cip khi nén 1a may nén khi.

a. Hé théng may nén khi nhan hiéu ANEST IWATA
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Hinh 1.9. H¢ théng may nén khi nhan hiéu ANEST IWATA

- Pic diém ky thuat ndi troi: PO on va sy rung dong thap, 100% khong khi
sach, D& dang diéu khién, Thiét ké gon gang va ran chac.
- Tinh da dang vé& chung loai san pham: May nén khi kiéu xoan 10 xo,
piston; May tang 4p va May tao khi nito
- San xuat tai Nhat ban.
b. Hé thdng may nén khi truc vit
May nén khi 1 cac may moc (hé théng co hoc) co chiic ning 1am ting ap

suat cua chat khi. Cong dung cua may nén khi thi rat nhiéu, chung c6 mat



trong hau hét céc nganh cong nghiép nhu in 4n, bao bi, thuc phélm, dét, g(’),. ..
May nén khi 1a mot “mat xich” quan trong trong cac hé thong cong nghiép str
dung khi ¢ ap suit cao dé van hanh cac may moc khac...

May nén khi truc vit sir dung chuyén dong tron cia truc vit sir dung 2 buli
dugc ndi vao 2 truc vit ép khi vao trong thé tich nhé hon véi dai cong suat 16n

tlr 7,5kw (10HP) — 240 kw(300HP).

Hinh 1.10. Hé thong mdy nén khi truc Vit

Mot hé thong may nén khi hoan chinh s& bao gom: May nén khi —
Binh tich 4p — May sdy khi — Loc — thiét bi tiéu thu khi nén. So dd hé

théng duge md ta nhu hinh dudi



Hinh 1.11. Hé théng may nén khi hoan chinh

Tac dung cua timg thiét bi trong hé théng dugec mo ta tom luwoc nhu
Sau:
- May nén khi: tao ra khi nén véi luu lugng va ap luc theo yéu cau cta khach
hang. May nén khi c6 dau duoc dung d6i voi cac nganh san xuat co khi noi
chung va may nén khi khong dau duoc ap dung trong nganh céng nghé sach
nhu thuc phém, thudc, bia...
Bé4n may nén khi , ban may nen khi, may nén khi truc vit, bdn may nén khi
truc vit

CAu tao bén trong may nén khi truc vit dwoc mé ta nhu hinh dudi

GlA N T TRUOC
VAN CUA HUT

CAPNENTHU 2 o '
LOC DAY

—— PAII RA KHI NEN
OUONG KHI VAD ——

BOM DAL = _
¥ T TU DN K DONG,
, BIEL KHIEN
~ o
DONG CO CHINH — b. \/ HOP DANH RANG
< * CUA 50 DAY
™ DAY BAI TRUYEN BONG

BUONG KHI VAD (’,5.7 7 2% i ] ™ CHAN BE MAY
CAD NEN THIF NHAT Pad

3 |
CHAN BE 80 BAU NEN THUCC RO DAY

Hinh 1.12. Cdu tao bén trong mdy nén khi truc vit



Nguyén i hoat dong may nén khi truc vit dugc mo ta nhu hinh dudi:

/ KHi VAO \

&

Loc g

Céng tic Mch dp Whi 0P Van md4 chidu knl

M T van ditn s
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| Mdlor
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Hinh 1.13. Nguyén li hoat dong mday nén khi truc vit

w— D 00G Ong d8u

B4

Mo hinh duong di ctia khi nén trong may nén khi truc vit

1. Air Filter 6. Ofl Pump
2. Screw Compressor 7. Ol Cooler
3. Separavor Tank 8. Od Fiter
4. Aw/Oll Separator 9, Air Cooler
{ 5 OtReservoir 10. Water Separator With Drain

HWA: o AliOf Mixed [l Hot Al Cooled Condensed Wet Air

Hinh 1.14. M6 hinh dwong di cia khi nén trong may nén khi truc vit



Céc dai luong co ban ctia hé théng khi nén:
+) Luu lugng (Capacity) khi nén thuong duoc tinh theo don vi lit/phut,
m*/phat, CFM, Nm*/phut . . . Véi cong thie quy doi nhu sau:
1 m*/phat = 1000 lit/phat
1 m*/phat = 1,089 x 1 Nm*/phut
1 CFM = 0,0283 m®/phut
+) Ap luc (Pressure) khi nén thuong duoc tinh theo don vi Mpa
(Megapascal), bar, kgf/cm?, psi, atm ... Véi cong thirc quy doi nhu sau:
1 Mpa = 10 bar
1 atm pressure = 1,01325 bar
1 bar = 14,5038 psi
1 bar = 1,0215 kgf/cm?
+) Cong suit (Power) may nén khi thudng duoc tinh theo don vi Kw hoic
HP ( strc ngwa) véi cong thie quy doi nhu sau:
1kw =1,35 HP
c. May nén khi 2A-320
May nén khi 2A-320 duoc thiét ké theo kiéu Oclenkonr , c6 3 xy lanh ( 2 xy
lanh thap ap va 1 xy lanh cao ap duoc b tri thang hang) . May nén khi dugc
lam mat theo kiéu thong gid cudng birc , bom dau béi tron kiéu banh ring

duoc lip & phia dau truc khuyu
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Hinh 1.15. Mdt cat doc mdy nén khi 24-320
Céc thong s ki thuat cia may nén khi 2A-320 :
- Puodng kinh lanh thap ap : 125 mm
- BPuong kinh xy lanh cao 4p : 100 mm
- Hanh trinh piston : 130 mm
- Trén mdi piston c6 lp 3 séc mang ( 02 khi va 01 dau)
- Luu lugng & diéu kién tiéu chuan : t0 = 200C ;
p =1KG/cm2 ; n (V/ph) = 1060 la :
2500 lit/phut 7%
- Ap suat nén : 10 KG/cm2
- S6 vong quay dinh mirc : 1200 V/ph
May nén dugc lai béi dong co dién 1 chiéu , cong suét 19,5 KW va duoc diéu

khién béi ro le dién tir .

1.1.3. Khai niém chung vé hé thong may nén lanh

M4y nén lanh 14 thiét bi quan trong nhat trong hé thong lanh, n6 quyét
dinh cac van dé co ban sau:

- Nang suét lanh, suit tiéu hao dién nang,

- Tubi tho,



- B tin cay va an toan cua hé théng lanh
Chinh vi vay tu dong hda may nén lanh dong vai trd quan trong nhat
ddi voi viée tu dong hoa hé théng lanh.
Tu dong hda may nén lanh bao gom:
- Piéu chinh ty dong nang suét lanh,
- Piéu khién truyén dong dién dong co may nén va bao vé dong co
truyén dong
- Bao vé may nén khoi cac ché do cong tic nguy hiém nhu ap suit dau
day qua cao, ap sudt ctr hiit qua thap, hiéu 4ap sudt dau boi tron qué thap, nhiét
d6 dau day qua cao,nhiét do dau boi tron qua cao hoic qua thap, ap suit va
luu lugng nude 1am mat, nhi¢t o nudce lam mat cao.
- Hé théng giam sat bao gém chi thi va bao dong cac trang thai hoat
dong cuia may nén. Hé théng nay nham dam bao vén hanh tu dong toan bo hé

thdng lanh.

Hinh 1.16. Hé thong may nén lanh Nha mdy Bia Sai Gon - Ha Ngi



Hinh 1.18. Hé thong mdy nén lanh Bia Thanh Hod



Hinh 1.19. H¢ thong nén lanh
1.2. VAI TRO CUA MAY BOM, NEN KHI, NEN LANH TRONG HE
THONG

1.2.1. Vai trd ciia bom trong hé thong
La may dé di chuyén dong méi chat, va ting niang luong ciia dong moi
chit khi bom 1am viéc nang luong ma bom nhéan dugc tir dong co s chuyén
hoéa thanh thé nang ,dong ndng va trong mot chung muc nhét dinh thanh nhiét
ning cua dong moi chat.
Bom ¢6 3 loai gom:
Bom canh dan gom:
+ Bom li tam
+ Bom hudng truc
+ Bom hudng chéo
+ Bom xo0day
Bom thé tich gom:
+ Bom pittong
+ Bom roto
+ Bom pittong-roto

Pham vi st dung:



Bom dugc sir dung rong rai trong nhiéu linh vuc

- Trong ndng nghiép bom 1a thiét bi khong thé thiéu dé thuc hién thiry
loi hoa.

- Trong cong nghiép bom duogc sir dung trong cong nghiép khai thac
mo quing diu hay trong cac cong trinh xay dung. Hién nay trong diéu khién
qua trinh thi bom duogc st dung nhiéu trong viéc van chuyén ngyén liéu, hoa
chat, quing du....1a phuong tién chuyén tién loi va kinh té

- Trong nganh ché tao may bom duoc st dung phd bién, né 13 mot
trong nhitng bd phan chil yéu ctia hé théng diéu khién thiy luc va hé thong
diéu khién.

Trong thuc té ki thuét thi c6 3 loai bom duoc sir dung rong rai la bom li
tam, bom hudng truc va bom pistong. Biéu dd phan bd pham vi sir dung cua
cac loai bom théng dung duocthé hién.

1.2.2. Vai tro ciia may nén lanh trong hé thong

M4y nén lanh 1 bd phan quan trong nhat trong hé thong lanh.
May lanh c6 nhiém vu:

- Lién tuc hut hoi sinh ra thiét bi bay hoi.

- Duy tri 4p suat P va nhiét do t can thiét.

- Nén hoi nén 4p suat cao twong ung véi moi truong lam mét dé day
vao thiét bj ngung tu.

- Pua chét 1ong qua thiét bi tiét luu t&i thiét bi bay hoi, thuc hién
vong thuc hién vong thiét bi tuan hoan kin cua méi chat lanh trong hé théng
gan lién voi viéc thu nhiét & moi trudng lanh va thai nhiét & moi trudng nong.

M4y nén quan trong do chirc niang ciia n6 trong hé théng, mat khac do
gdém nhiéu bo phan chuyén dong phirc tap nén chit luong, do tin ciy va ning
suat lanh cua hé théng phu thudc chu yéu vao chét lugng, do tin cay va nang
suat lanh cia may nén.

Trong ki thuat nguoi ta str dung hau nhu tat ca cac loai may nén véi cac

nguyén 1y lam viéc khac nhau, nhung cac laoij may nén hay duogc su dung



nhat 1a: may nén pittong, truc vit lam viéc theo nguyén 1y nén thé tich va may
nén thé tich va may nén tuabin, may nén ejector lam viéc theo nguyén 1y dong
hoc.

1.2.3. Vai tro ciia may nén khi trong hé thong
a. Trong linh vie diéu khién

Nhitng nim 50 va 60 cua thé ky 20 1a giai doan k¥ thuat tu dong hoa
qua trinh san xuat phat trién manh mé&. K§¥ thuat diéu khién bang khi nén duoc
phat trién rong rdi va da dang trong nhiéu linh vuc khac nhau. Chi riéng &
Cong Hoa Lién Bang Puc di c6 60 hing chuyén san xuit cac phan tir diéu

khién bang khi nén.

Heé thong diéu khién bang khi nén duoc sir dung & nhing linh viuc ma o
d6 hay xdy ra nhitng vu nd nguy hiém nhu céc thiét bi phun son, cac loai d6
ga kep cac chi tiét nhua, chat déo hodc céc linh vuc san xuét thiét bi dién tu,
vi diéu kién vé sinh moi trudng rat tot va an toan cao. Ngoai ra, hé thong diéu
Khién bang khi nén con dugc str dung trong cac day chuyén rira ty dong, trong
cac thiét bi van chuyén va kiém tra cta thiét bi 16 hoi, thiét bi ma dién, dong

g6i, bao bi va trong cong nghiép hoa chat.
b. Trong cac hé thong truyén dong

- Céc dung cu, thiét bi may va dap:

Céc thiét bi, may moc trong linh vuc khai thac nhu: khai thac da, khai
thac than, trong cac cong trinh xay dung nhu: xay dyng ham mo, duong ham.

- Truyén dong quay:

Truyén dong dong co quay voi cong suat 16n bang nang lwong khi nén
gia thanh rat cao. Néu so sanh gia thanh tiéu thu dién ctia mot dong co quay
bang ning luong khi nén va mot dong co dién co cung cong suit, thi gia thanh

tiéu thu dién cua mot dong co quay bang ning luong khi nén cao hon 10 dén



15 1an so véi dong co dién. Nhung nguoc lai thé tich va trong luong nho hon

30% so vd&i dong co dién co cung cong suat.

Nhitng dung cu van vit, may khoan, cong suat khoang 3,5 kW, mdy
mai, cong suat khoang 2.5 kW ciing nhu nhitng may mai véi cong suat nho,
nhung véi sé vong quay cao khoang 100.000 v/ph thi kha ning str dung dong
co truyén dong bang khi nén 13 phu hop.

- Truyén dong thang:

Van dung truyén dong bang 4p suét khi nén cho truyén dong thing
trong cac dung cu, d6 ga kep chi tiét, trong cac thiét bi dong goi, trong céac
loai may gia cong gd, trong cac thiét bj 1am lanh ciing nhu trong hé thong

phanh ham cua 6t6.

- Trong cac hé thong do va kiém tra.

1.3. CAC KHI CU PIEN CHO HE THONG MAY BOM, NEN KHI,
NEN LANH.
1.3.1. Gidi thiéu chung

Ty dong hoa hé théng bom may nén khi, nén lanh 1a trang bi cho h¢
théng cac khi cu di¢n ma nho nhitng dung cu do cé thé van hanh toan bo hé
théng hodc timg phan hé thong mot cach ty dong, chic chan, an toan va do tin
cdy cao ma khong can tham gia truc tiép ctia cong nhan véan hanh.

Cang ngay cac thiét bj ty dong hod cang duoc phat trién va hoan thién
vic van hanh hé théng bang tay cang duogc thay thé bang cac hé thong tu dong
hoa mot phan hodc toan phan. Cac hé théng 16n déu c6 trung tim diéu khién,
diéu chinh, béo hiéu va bao vé.

Bén canh viéc duy tri tu dong cac thong sé ( nhu 4p sudt, nhiét 4o ...)
trong gidi han da cho, cling can bao vé hé théng thiét bi tranh khoi ché d6 lam
viéc nguy hiém.

Tuy nhién viéc trang bi thiét bi cho hé théng ty dong cling chi hop li
khi tinh toan kinh té 1a c6 loi hodc do nhu cau ty dong hoa vi khong thé diéu

khién bang tay do tinh chinh xac ctia qua trinh, 1y do khac ciing c6 thé do



cong nghé doi hoi phai thuc hién trong moéi truong doc hai hodc dé chay nd
nguy hiém ...
1.3.2. Mot s6 khi cu thwong dung trong hé truyén dong may bom, may
nén khi, nén lanh.
a. Cong tac, nit bAm
Céc nha san xuat dua ra thi truong rat nhiéu loai cong tic va nit bAm
khac nhau cho céac ing dung khac nhau
Cong tic, nlit bam c6 cac loai thuong dong hodc thuong mé, tu nha hay
gilt & cac vi tri tdc dong
Céc nat bam dugc b tri cac ma khac nhau dé dé phan biét nhu ;
+ D6 : OFF, ngét mach cit thiét bi ra khoi nguén dién.
+ Vang : Tac dong dé dé phong cac truong hop bat thuong.
+ Xanh 14 cdy : ON, dong mach dua ngudn dién vao céc thiét bi.
+ Céac mau con lai nhu xanh nuéce bién, den, xam, tréng khong c6
chi dinh cu thé.
b. Role thoi gian :
La thiét bj dong ngat mach dién theo thoi gian dit, bao gom
+ Role thoi gian tré hut
+ Role thoi gian tré nha
Role thoi gian c6 nhiéu loai khac nhau dap tng cac nhu cau ty dong
trong truyén dong khi nén noi riéng va trong k¥ thuat néi chung ( vi du nhu
role thoi gian dung trong bd khdng ché may bom, nén khi, nén lanh khoi dong
tranh khoi dong dy tai ).
c. Role nhiét @9 va role ap suat
Role nhiét do va role ap suét 1a 2 thiét bi diéu khién, diéu chinh nhiét
d6 va ap sudt trong hé théng khi nén theo kiéu hai vi tri dong ngat va thuong
dugc st dung voi bo chuyén doi ddng ngat.
Role nhiét d6 1a mot tiép diém doéng ngét dién cuia mot mach diéu khién

tac dong theo nhiét do cua d4u cam bién nhiét do.



Role 4p suit 1a mot tiép diém dong ngit dién ctia mot mach diéu khién
theo 4p suét cua dau cam bién ap suit.

Role nhiét do va role ap suét 1a cac thiét bi bién d6i cac dai luong
khong dién ra cac dai luong dién.
d. Céu chi

Dé chéng ngin mach nguoi ta thuong st dung cau chi. Khi co dong
ngan mach, day chay trong cu chi s& néng chay, ngat mach dé bao vé dong
co va cac phu kién

Mot s6 yéu cau trong viée sit dung cau chi

- Can dap tmg sy d6t nong day chay trong mot thoi gian nhat dinh

- Cén ngat that nhanh truong hop ngin mach

- Khéng can tré dong co khoi dong nhiéu 1an véi dong khéi dong cao

Trong hé thong khi nén , khong nén thiét ké mot cau chi chung cho
nhiéu may nén, nén mdi may nén mot cau chi riéng va nén thudng xuyén
kiém tra tranh dinh tiép diém cau chi.
e. Aptomat

Aptomat 1a khi cu dién dung dé cat mach dién, bao vé qua tai, ngén
mach, sut dp...Aptomat con goi la cau dao tu dong

Str dung Aptomat ¢ 3 yéu cau

- Ché d6 lam viéc dinh murc cia Aptomat phai 1a ché do lam viéc dai
han, nghia 14 dong dién c6 tri s dinh mirc chay qua Aptomat bao 1au ciing
dugc. Mat khac Aptomat phai chiu dugc dong dién 16n lic céc tiép diém cta
no6 da dong hay dang dong

- Aptomat phai ngit duoc dong ngan mach 16n. Sau khi ngat dong ngan
mach, Aptomat phai ddm bao van lam viéc tdt & tri s6 dong dién dinh mitrc

- Pé nang cao tinh 6n dinh nhiét va dién dong cua cac thiét bi dién, han
ché sy pha hoai cua dong dién ngin mach gay re, Aptomat phai c6 thoi gian
cat nhanh, Mubn vay thuong phai két hop luc thao tac co hoc voi thiét bi dap
hd quang bén trong Aptomat



- Pé thyc hién yéu cdu bao vé ¢ chon loc, Aptomat can phai c6 kha
nang diéu chinh tri sb dong dién dat va thoi gian tac dong

Céu tao va nguyén Iy lam viéc ctia Aptomat :

ﬂw% lyﬁéjw l P P @.

Hinh 1.20. Nguyén ly lam viéc cua Aptomat
a - Aptomat dong dién cuc dai bao vé qua tai, ngin mach
b - Aptomat dién ap thap bao vé sut ap hodc mat dién
1 —Mobc gitr
2 — Nam cham dién
3-Loxo
4 — Phéan tmg ctia nam cham dién
5 — Can rang
6 — LO xo
a — Aptomat ¢ trang thai binh thuong, sau khi dong di¢n, Aptomat duoc
giit ¢ trang thai dong truyén dong nhd moc gitr 1 khép véi can 5 cung 1 cum
vé6i truyén dong dong. Khi mach dién qua tai hay ngan mach, nam cham dién
2 s¢& hut pén ung 4xu6ng lam nha méc 1, can 5 duge tha tu do, truyén dong
nha do lyc 10 xo 6. Cyc nam cham 2 & day dugc goi 1a moc bao vé qua tai hay
ngan mach.
b — Khi sut ap qua mirc, nam cham dién 2 nha phﬁn ung 4, méc gitr 1 bi
10 x0 3 kéo Ién,can 5 dugc ty do va nhd 10 xo 6, cac truyén dong dugc ngit ra.

Cum nam cham 2 & day duogc goi 1a méc abro vé sut ap hay mét dién ap./



f. Contactor
Contactor 1a moét loai khi cy dién dung dé dong, ngét tur xa tu dong hoac

bﬁng nat 4n cac mach dién co phu tai, dién ap dén 500V, dong dién dén 600A.

Hinh 1.21. Nguyén tdc cdu tao Contactor dién tir xoay chiéu

a — Loai lap chuyén dong quanh ban 18, truyén dong chuyén dong thang
v6i tay don truyén chuyén dong.

b — Nép va tiép diém chuyén dong theo hai hudng vudng goc voi nhau

¢ — Nip chuyén dong thang, tiép diém chuyén dong xoay quanh ban 18

d — Nép va tiép diém déu chuyén dong xoay quanh 1 ban 1 c6 hé thong
tay don chung

Co céu dién tir cia Contactor xoay chiéu bao gom :

+ Mach tir : La cac 16i gdm nhiéu tm ton Silic ghép lai tranh ton hao
dong dién xoay, gdbm ¢ : - Phan dong

- Phan tinh
+ Cudn day c6 dién tr& rit bé so vai dién khang, dong trong cudn day

phu thudc vao khe hd ciia khong khi giita phan dong va phan tinh.



g. Role hiéu ap dau

May nén gém nhiéu chi tiét co khi truyén dong véi cac bé mat ma sat
nén phai boi tron bang dau. Dau dugc bom dau hut tir ddy dau & cac cacte dua
qua cac ranh dau bbb tri trén truc khuyu va cac chi tiét dén bé mit ma sat, Do
d6i ap trong khoang céacte 1a ap sudt cacte hay ap suat hut nén ap sut tuyét
d6i ctia dau khong cd ¥ nghia ma hiéu 4p dau Poil- P, méi ¢6 ¥ nghia ddi véi

qua trinh boi tron may nén.

Hinh 1.22. Role hiéu dp ddu va so do nguyén Iy mach dién cia hang Danfoss
- Tiép diém hiéu ap dau
Tin hiéu ap suat dau ndi vao dau hop xdp OIL, tin hiéu ap suat hat hodc
ap suat cacte ndi vao hop xop LP ( low pressure ). LP dong thoi 1a phia hat va
OIL 1a phia déy ctia bom dau. Hiéu ap sudt dat trén role 1a tin hiéu dé dong
cat mach dién dong co may nén.
- Thiét bi tré thoi gian (Ty-T,)
Khi dimg may APoil = 0, khi khéi dong, bom dau lam viéc, hiéu ap
dau khong dugc tac dong trong vong 120s tir khi bat dau khai dong cho dén
luc hi¢u ap dau dat duoc gia tri dinh muec. Dé thyuc hién viée tré thoi gian 120s

nguoi ta da dung thanh ludng kim.
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Hinh 1.23. Mach dién ciia role hiéu dp dau
- Reset ( tra lai vi tri ban dau )

Khi role hiéu ap suét dau tac dong, co nghia ap suét dau bdi tron qua
thap voi yéu cau. Boi vay khong nén cho may nén khoi dong lai va trude hét
phai tim cach khac phuc. Néu khoi dong lai nhiéu 1an may sé& bi hu hai.

Khi khéi dong may nén, truyén dong 13-14 dit dién ap vo T,, dog
truyén dong cua bd bdo v€ may nén la can thiét dé bbo tré thoi gian chi hoat
dong khi may nén bat dau 1am viéc. & role hiéu ap dau, ap suat dau chua dat
duoc cia bd tré Ty, T, van dong va mach dién cho thanh ludng kim ctia bo tré
thot gian qua kep 220V dong ( gitra kep 220V va 110V chi ¢6 dién tré do do
role hiéu ap dau co6 thé hoat dong & ca 110V). Do mach L — M théng (tiép
diém nam & vj tri A) nén mach di¢n dén bd bao vé may nén dong.

Néu sau 120s, hiéu suat dau bdi tron dat mic yéu cau thi role hiéu ap
dau mé truyén dong Ti-T, va nhu vay ciling ngit mach cta thanh ludng kim
ctia bo tré thoi gian. Mach L-M van dong ( vi tri A) va mach cua mdy nén van
dong. Néu thiéu dau, role hiéu ap dau dong lai dong mach dén bo tré thoi
gian va giit & trang thai dong 1au hon 120s thi mach s& chuyén tir A sang B
ndi thong L-S va mé mach dién toi bd bao vé. May nén ngimg 1am viéc va
dén hiéu bao sang. Sau khi sira chita xong c6 thé dung tay dua tiép diém tro
vé vi tri A.

h. Role ap suét cao va thap :

Chtrc nang cua role 4p suat da nhac té1 6 muc 1.3.2.c



C6 thé chia role ap suét ra cac loai sau :

+ Role ap suét : La cic dung cu c6 thé ngit va dong trong qué trinh
diéu chinh khi 4p suét ting qua hodc giam qué so v&i tri s6 da cho trude.

+ Role ap suét an toan : La dung cu co thé ngét mach dién khi ap suét
vuot qua cac gia tri 4p sudt cao hodc thap dit trude cia cac thiét bi ( binh cao
ap, chai gi6 ...) va khi nao 4p suét thay ddi tro lai khoang van hanh an toan thi
role ty dong dong tro lai.

+ Role ap suét khoa an toan : La céc dung cu co thé ngét mach dién khi
ap sudt vuot qua cac gia tri 4p sudt cao hodc thip dit trudce, khoa nay khong

tu dong dong lai, dé dong lai phai dung tay hodc cac dung cu tac dong.



CHUONG 2: TU PONG HOA CAC HE THONG BOM, MAY
NEN KHI, NEN LANH

2.1. PAT VAN PE
2.2.1. May bom

Hién tai do yéu cau kich thuéc gon nhe, do tin cdy cao nén ty dong hoa la
xu hudng phét trién chung trong thuc té ché tao va van hanh cac hé thong
bom dua trén:

- Giadm bét hoac giam han su phuc vu cia con ngudi ddi vé6i su hoat

dong cua h¢ théng.

- Nang cao tinh kinh té, tinh an toan , do tin cay va tudi tho cua hé

théng.

- Nang cao hiéu suit cong viéc.

Dua trén céc tiéu tri trén ta s& xay dung clia tram bom véi yéu cau duy tri
mirc nude du cung cip cho nhu ciu sir dung
2.2.2. May nén khi

Hé thong cac hé truyén dong khi nén phai dam bao dugc viéc dong md cac
van phan phdi tuong tng véi cac diéu kién lam viéc di cho. Cac phuong phap
cho diéu kién 1am viéc ciia may ty dong va phuong phéap thuc hién ching rat
da dang. khi thiét ké cac may ty dong véi cac chu trinh 1am viéc ( d6 1a 1
dang dd thi quy uoc biéu dién sy phu thudc vao thoi gian dich chuyén cua cac
co cau chap hanh)

Chu trinh lam viéc 1a mot trinh tu xac dinh dich chuyén clia co cAu chép
hanh ma sau khi thuc hién xong chiing lai trd vé vi tri ban dau. hoat dong cua
may sé thé hién trong vi¢c thuc hién tuan tu cac chu trinh 1am viéc nbi tiép
nhau.

Véi cac may c6 hé thong truyén dong khi nén, cac diéu kién lam viéc cling

cO thé dugc mo ta bang cac chu trinh hodc biéu do trinh ty lam viéc, nhung



thoi gian ciia mdi chu trinh 1am viéc khong xac dinh boi van tdc cla cac co
cdu chip hanh, ma phy thudc vao hang loat cac yéu t6 phu ma ta co thé diéu
chinh duoc.
2.2.3. May nén lanh

May nén lanh 1a thiét bi quan trong nhat trong hé thdng lanh, nd quyét
dinh cac van dé co ban sau:
-Nang suat lanh, suat tiéu hao dién nang,
-Tubi tho,
-Po tin cay va an toan cua hé théng lanh

Chinh vi vay, ty dong hod may nén lanh dbng vai trd quan trong
nhat ddi véi viéc tu dong hoa hé thong lanh.

Ty dong ho& may nén lanh bao gom:
-biéu chinh ty dong ning suat lanh,
- Piéu khién truyén dong dién dong co may nén va bao vé dong co truyen
dong,
- Bao vé may nén khoi céc ché d¢o cong tac nguy hiém nhu &p suat dau day
qué cao, &p suat cur hat qué thap, hiéu ap suat dau boi tron qua thap, nhiét
d6 dau day qua cao, nhiét d6 dau bdi tron qua cao hoic qua thap, ap suat va
luu legng nude lam maét, nhiét do nude lam mat cao.
- Hé théng giam sat bao gém chi thi va bao dong céc trang thai hoat dong
cia may nén. Hé thdng ndy nham dam bao van hanh ty dong toan bo hé
théng lanh.
2.2. YEU CAU TRANG BI DPEN - PIEN TU CHO HE THONG BOM,
MAY NEN KHI, NEN LANH.
2.2.1. Yéu cau ve trang bi dién cho hé théng bom

Nhu da néu, bom c6 rat nhiéu kiéu loai, da dang va giai céng suat
cling rat rong. Truyén dong cho bom phé bién la tryuén dong dién. Tuy
theo tbc d6 bom, ndi gitra dong co va bom c6 thé 1a tryc tiép (ddng truc)

hodc gian tiép qua hop tdc, dai truyén ly hop thay doi téc do, hé thdng bién



maniven, truc khuyu... Do vay, khi chon cdng suit dong co, can luu y téi
hiéu suat cua cac khau truyén luc trung gian.

Cac bom hau nhu khong doi hoi thay dbi téc do nén phd bién kéo
bom 1a dung dong co khdng dong bo xoay chiéu 3 pha rotor 16ng séc, mo
may truc tiép (néu cong suat nho) hay gian tiép qua dién trg, cuon khang o
mach stator (néu céng suat trung binh). V&i bom cd cdng suat trung binh
va 16n, ciing thuong dung dong co khdng ddng bo xoay chiéu 3 pha rotor
day quan, md may bang dién tro han ché & mach rotor dé giam dong mo
may hoac két hop thém véi cac phan tir han ché & mach stator. Truong hop
cong suat 1on va rat 16n, ding dong co khéng dong bo dé cai thién cos &

Vé6i nhitng bom chuyén ding, ¢6 thé diung dong co mot chiéu kich
tir song song hodc ndi tiép, nhat 1a khi co yéu cau thay doi toc do bom.

Chon dong co kéo bom pittdng, phai theo loai bom cu thé va luu y
su bién thién caa luu heong,cot p caa bom, do d6 mdmen dong co can dap
ung.

Truong hop truyén dong bom li tdm, do bom khéng tu dong moi nude
duoc, mach diéu khién can phai dam bao mdi nudc trude khi chay bom
(qua bom mbi, cac van...) va tuan thi cac tht ty thao tac chay bom.

Vi bom hoat dong & méi trudng am udt (nudce, chat long khac) hodc ¢
mdi truong doc hai (axit, kiém...) hoic & mdl truong dé nd, chay (dau,
axit) hoic & mdi truong ban (bun) nén cac trang bi dién ciing phai dap tng
dugc cac diéu kién do.

Mot s6 chi v vé thiét ké trang bi dién cho tam nhiéu may bom:

- Trudc hét ta can chl y loai tam bom, néu 1 bom nudc thuong
tram bom cho hé théng binh kin hodc tam bom cho hé théng binh ho. Du l1a
laoi nay hay loai kia thi viéc van tai chat long di xa véi luu luong can thiét
dong chat long ciing phai duy trit mot 4p nang nao do.

- Trong céc loai hé théng ding dé bom chuyén vat liéu hoé chat,

vat liéu cdng nghé, tram thuong dugc thiét ké nhiéu bom. Trong tram nhiéu



bom thi van dé ty dong hod tram nham va cac van dé can giai quyét sau:
(). Duy tri mac chat long can thiét trong binh chaa; (ii). Lua chon sb
luong bom hoat dong can thiét; (iii). Tha tu tu dong khoi dong cac bom
trong tram; (iiii) Tha tu dirng tu dong cac bom trong tram bom.

- Thiét ké bao vé dong co truyén dong, bao vé bom va su lam viéc
bén vitng caa hé thng.

- Hé théng dam bao bao dong, tin hiéu hod, tu dong ding va tu dong
khai dong khi c6 yéu cau.

- Nhitng hé thdéng bom dic biét nhu bom dau, hoa chat nhat thiét
phai c6 nhiéu vi tri dung khi ¢6 su ¢, hoa hoan...
2.2.2. Yéu ciu trang bi dién — dién tir hé thong may nén

May nén khong doi hoi vé thay doi toe do, trir trudng hop dic biét. do
vy, may nén c6 ning suit dudi 10m*/ph thuong kéo bang dong co khong dong
bo. néu ludi dién khoe, c6 thé mo may truc tiép vdi dong co roto ngan mach.
Néu ludi dién yéu thi dung dong co roto ddy quin, mo may gian tiép qua dién
tré mo may.

Trong ca 2 truong hop thi momen md may khong nho hon 0,4Mg,va

momen cuc dai khong qua 1,5 My,

M4y nén c6 ning sudt nén 16n hon 20m*ph thuong kéo bang dong co
khong ddng bo. truong hop ndy can momen mé may khong dudi 0,4My, Va
momen khi kéo va dong bd khong dudi 0,6M,,. Pong co dong bo kéo may nén
pittong thuong dong truc tiép vao ludi
M4y nén tuabin(turbocompressor) ciing dung dong co dong bd dé truyén dong.
néu cong suét 16n ( vai nghin kw) thi mé may qua cudn khang hoic bién ap tu
ngﬁu. dién 4p mé may ban dau dit vao dong co khoang 0,64M,,,

Tinh cong suit dong co truyén dong may nén co thé theo cong thirc:

L,+L
p= k— 2 h*he fow]
600 x 1027, 1, 2

Trong d6: Q- ning suit may nén [m®/ph]



N - hiéu sudt may nén, n,=0,5 + 0,8

Nw - hiéu suét bd truyén, truyén dai thi 1y = 0,85

Li,La - céng nén dang nhiét va doan nhiét (kGm)

K - hé s6 du trir, k =1,1 + 1,15

a. Cac thong tin do lrong cho hé thdng diéu khién va bao vé may nén khi
pittong

- Do 4p suat dau boi tron : thuong dung Sensor ap suat ON — OFF, hoic DP
cho thdng tin do muc binh thuong, mac thip dung dé diéu khién va giam
sat, théng so nay thudc nhém quan trong bac nhat trong bao vé va giam sat
su hoat dong cua may nén.

- Do nhiét do va ap suat dau day: thuong dung Sensor ap suat ON — OFF,
hoac DP cho théng tin do mic cao cua nhiét do va ap suat dau day, thong sé
nay thuoc nhdm quan trong tha hai trong bao vé va gidm sat su hoat dong
cuaa may nén.

- Po muc, va nhiét d6 dau boi tron trong cacte may nén dung dé giam st su
hoat dong cua may nén.

- Po nhiét do6 dau ra va &p suat nudc lam mat dau va may nén dung dé
giam sat su hoat dong cia may nén.

b. Céc thdng tin do trong hé théng khi nén:

- Po &p suit khi trong chai gié (Binh khi nén)thuong ding Sensor &p suét
ON — OFF, hoac DP hoac cac Sensor analog cho théng tin do murc cao, mic
thap dung dé diéu khién va giam sat ciing nhu ty dong khai dong, quyét dinh
s6 luong may nén hoat dong néu tram c6 nhiéu may nén.

- Po ludng cac tham sé nhu dong dién, nhiét do dong co, cac 6 d& cua hé

théng truyén dong may nén dung dé bao vé va giam sat hé thong.



2.3. LUA CHON MAY BOM, NEN KHi, NEN LANH CHO HE THONG
2.3.1. Lwa chon may bom cho hé théng bom
Ta chon may bom cho hé théng bom chira chay
May bom V75
Trong luong: 98kg
Dong co:
- Kiéu: Pong co xing lam mat bang nudc, 2 ky, 2 xylanh thang ding
- Dung tich xy lanh: 746¢cc
- Cong sut tbi da: 40.5kW
- T1€u hao nhién li€u: 201/h
- Hé thong danh Itra: Panh lira CD va banh da Mangeto
- Nhién li¢u dong co: Xang pha 30/1
- Hé thong khai dong: Khai dong dé va tay
- bén chiéu sang: 12V - 35W
- Dén diéu khién: 12V — 3.4W
- Dung lugng ac quy: 12V — 26Ah
Bom:
- Kiéu: Bom tudc bin kiéu hat don, 1 giai doan, &p luc cao
- Khép ndi cira xa: Tiéu chuan JIS-B-9912, kiéu vit khop véi loai voi 21/2”
- Luu lugng toi da: 108 m*/h
- Péy cao t6i da: 13 kg/cm®
- Chiéu cao hit t6i da: 9m
2.3.2. Lwa chon may nén cho hé thong nén khi
Ta lya chon may nén khi 2A-320 cho hé théng may nén khi truc vit
May nén khi 2A-320 duoc thiét ké theo kiéu Oclenkonr , c6 3 xy lanh ( 2 xy
lanh thap 4p va 1 xy lanh cao ap duoc b tri thing hang) . May nén khi dugc
lam mat theo kiéu thong gi6 cudng birc , bom dau bdi tron kiéu banh ring

duogc lap & phia dau truc khuyu
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Hinh 2.1. Mdt cat doc may nén khi 24-320

Céc thong so ki thuat cia may nén khi 2A-320 :
- Puodng kinh lanh thap ap : 125 mm
- Puong kinh xy lanh cao 4p : 100 mm
- Hanh trinh piston : 130 mm
- Trén mdi piston c6 lap 3 séc mang ( 02 khi va 01 dau)
- Luu luong & diéu kién tiéu chuan : t0 = 200C ; p =1KG/cm2 ;
n (V/ph) = 1060 la : 2500 lit/phat 7%
- Ap suat nén : 10 KG/cm2
- S6 vong quay dinh murc : 1200 V/ph
May nén dugc lai béi dong co dign 1 chiéu , cong suét 19,5 KW va duoc diéu
khién bi ro le dién tir .
2.3.3. Lua chon may nén cho hé thong lanh
Ta chon may nén cho kho bao quan thyc phdm ¢ nho
- Chon kho lanh c6 4 may nén trong d6 cong suat cac may nhu sau:
cac may nén hiéu COPELAND ciia kiéu “ DISCUT” loai 1 cap thudng dugc sir
dung cho kho lanh ¢ nhiét 46 ngung tu tk = 37,8° ( 100 °f) sir dung moi chét
R22 céc nhiét do bay hoi khac nhau



- Modell : 3DS - 150(DC)

- Cong suat lanh : 11,2 kw

- Nhiét do bay hoi: 46,3 °f

- Thé tich luu thong: 49,9 ( m*/h)

2.4.XAY DUNG CAU TRUC HE THONG
2.4.1. Xay dung céu tric hé théng bom

Hinh 2.2. Céu triic hé ¢6 nhiéu bom



Ta c6 yéu cau cong nghé nhu sau:

- O day ta dung hé bom gdm 5 bom: B1, B2, B3, B4, B5 (duoc lai lan
luot bdi 5 dong co dién khong dé)ng b roto léng soc: M1, M2, M3, M4, M5.
Ca 5 déu co vai tro 1 nhu nhau, c6 cing mot cong suat. Cac bom nay c6 nhiém
vu bom nuéc tir bé so cap 1én bé thir cap.

- D 1a cam bién do mirc trong bé so cdp. Py 13 cam bién do murc nudc
trong bé thir cap. Tin hiéu twong ty khi vé trung tim diéu khién s& duoc chuyén
vé tin hiéu s6. BL1, BL2, BL3, BL4, BL5 la c4c cam bién ap suit dung dé do
ap suat sau bom nham xac dinh cac bom c6 hoat dong hay khéng.

2.4.2. Cau tric hé nhiéu may nén khi
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Hinh 2.3. Cdu triic hé nhiéu may nén khi

Trong do:
1,2,3...n: Céc co cau chap hanh khi nén (xi lanh khi nén)
V1,V,, V...V, Céc thiét bi (van) phan phéi khi nén
K1,Kz,Ks.. Ky Hé diéu khién (co thé bang dién hodc khi nén)
f1,f5,f5.. £, Cac tin hiéu diéu khién

Ngoai cac thanh phan chinh trén, dé cho cac hé truyén dong khi nén lam viéc



duoc can c6 mot loat cac thiét bi khi nén phu tro khac:
- Thiét bi nguén (hé théng may nén khi)

- Puong dng dan khi

- Thiét bi do (4p ké, luu luong ké, nhiét ké ...)

- C4c thiét bi duong 6ng khac. ..

2.4.3. Céu tric hé nhiéu may nén lanh

@l

Hinh 2.4. Céu triic hé nhiéu may nén lanh

Trong do:
1- May nén
2- Binh chtra cao ap
3- Dan ngung
4- Tach dau
5- Binh bay hoti
6- Binh thu hoi dau
7- Bom glycol dén céac ho tiéu thu
8- Bom glycol tuan hoan
9- Thung glycol
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2.5. MACH PONG LUC VA PIEU KHIEN HE THONG
2.5.1. Mach dgng luc cia cac may nén, bom va quat

Mach dién dong luc con goi 1a mach dién ngudon 1a mach dién cap dién
ngudndé chay cac thiét bi nhu may nén, bom, quat vv.. Dong dién trong mach
dién dong luc 16n nho tuy thudc vao cong suét thiét bi va do d6 céng suat cac
thiét bi ¢ i kém mach dién dong luc phu thudc cong suat thiét bi va lya chon
mot cach tuong ang.

Dé c6 khai niém vé mot mach dién dong luc ta gia st ¢6 hé théng lanh

kho cap déng gom cac thiét bi chinh sau day:

- May nén véi mo to 75kW

- Bom cap dich dan lanh 1,5 kW

- Bom nudéc giai nhiét may nén 2,2 kW

- Bom nudéc giai nhiét dan ngung 3,7 kW

- Bom nudéc xa bang dan lanh 2,2 kW

- Quat giai nhiét dan ngung : 2 x 1,5 kW

- Quat giai nhiét dan lanh : 2 x 2,2 kW

Déi véi cac dong co va thiét bi dién ctia hé thong lanh, do cong suét 16n
nén viécddong mé cac dong co déu thuc hién bang cac khoi dong tir. Cac
thiét bi déu duoc déng mo va bao vé bang cac aptomat, tat ca céc thiét bi déu
c6 ro le nhiét bao vé quéa dong. Céc thiét bi c6 cong suat nho, ampeké ndi truc
tiép vao mach dién, con céc thiét bi ¢ cong suat 16n ampe ké duoc qua bién
dong CT.
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Hinh 2.5. Mach déng lyc mdy nén, bom

Cac thiét bi chinh trén mach dién dong luc bao gom :
- MCCB - Aptomat
- CT : Bién dong
- MC : Tiép diém khai dong tir cudn chay cua may nén
- MD - Tiép diém khoi dong tir mach tam giac
- MS - Tiépdiém khaidong tir mach sao
- OCR - Role nhiét
- M - Méto ; P — Bom (Pump); F — Quat (Fan)
- A — Ampeké
- Daydién cac loali
2.5.2. Mach khéi dong sao - tam giac
Dong khéi dong
Péi v4i dong co may nén qua trinh khai dong dién ra nhu sau
Khi nhan nit START trén mach diéu khién, néu khong c6 bt ct su ¢b
nao thi cudn day khoi dong tir (MC) c6 dién va dong tiép diém thuong mo

MC trén mach dong luc. Trong khoang 5 gidy dau tién (dato ro le thoi gian),



cudn day khoi dong tir (MS) c6 dién va tiép diém thuong ma MS cua no trén
mach dong luc déng. Lic d6 may chay theo so db sao, dong khoi dong giam
dang ké. Sau thoi gian dit, ro le thoi gian tdcdong ngatdién cuon (MS) va
déng dién cho cuon (MD), twong wng céc tiép diém trén mach dong luc,
MDddng va MS mg. May chuyén tir so dd ndi sao sang so db tam giéc.

Déi vai cac thiét bi cd cong suat nhd nhu bom, quat dong khai dong
nhé nén khdng can khoi dong theo so db sao — tam gidc nhu may nén.
Hau hét cac may nén lanh c& 16n déu st dungdong co khong dong bo 3 pha.
Pé khoi dong duogc cac dong co khong dong bd 3 pha md men khoi dong caa
dong co phai du Ié6n dé thing dugc md men can cua tai khi khai dong va déng
thoi dam bao thoi gian khai dong nam trong gisi han cho phép.

Dong dién pha khi khai dong duoc xac dinh theo céng thirc sau:

KD — Ul
VR, +R,)? + (X, + X,)?

Ie

Trongdo:
R1 -bién tré day quan stato;
X1 -bién khang stato;
R’2 -Dién tré day quan roto quidoi vé stato;
X’2 -bién khang day quan réto quidoi vé stato;

Dong dién khi ma may khé 16n, gap 5+ 7 lan dong dién dinh mac. Do
d6 doi véi luai dien cong suat nho khi khoidong may co thé 1am sut &p mang
anh huang dén su 1am viéc cua cac thiét bi khac. Vi vay can c6 cac bién phép
khoi dong hop ly dé giam dong khai dong.

Cac phwong phap khéi dong
a. Ddi vai dong co roto day quan

Pé giam dong khai dong dbi véi dong co loai nay nguoi ta néi day
quan réto véi 01 bién tre khai dong.

Mudn mémen khoi dong cuc dai hé s truot tai han phai bang 1 tac 1a



s _RL.+R'«w _
TH 1
X+ X,
Tt d6 xac dinh dugc dién tro khai dong téi wu dé dat md men cuc dai
nho mach roto cé thém dién tré R’ g nén dong dién khoi dong giam
KD _ Ul
\/(Rl + R, +R' )2 + (X, + X7, )2

IR

b. Bbi véidong co 16ng séc
* Khoi dong truc tiép

Poéng truc tiép dong co vao mach dién. Phuong phap nay chi ap dung
cho cac dong co cong suat nho. Pay la phuong phap don gian, nhung dong
khoi dong 16n, dién ap sut nhiéu, thoi gian khai dong 14u.

* Giamdién &p stato

Khi giam dién ap stato thi dong dién m¢ may giam. Tuy nhién luc do
momen khéi dong ciing giam theo, nén phuong phap nay chi ap dung cho
dong co khong doi hoi md men khoi dong lon. Bé giam dién &p stato ¢ cac
cach sau :

- Dung dién khang néi tiép vao mach stato
- DUng may tu bién ap
*Ddi mach ndi sao - tam giac

Phuong phap nay ap dung cho cacdong co khi lam viéc binh thuong
day quan stato ndi theo kiéu tam giac.

Khi khoi dong, machdién ty dong chuyén ndi sao, luc d6 dién ap dat
vao mdi pha giam 3 lan. Sau thoi gian khai dong nguoi ta chuyén sang mach
ndi tam gi&c nhu qui dinh.

- Dong dién day khi néi tam giéc:

Jau,
z

n

laa =

- Dong dién day khi néi sao:



1

J3z,

Theo céc cong thac trén, dongdién khaidong khi ndi sao nhé hon khi

laa =

ndi tam giac 3 lan.

Qua viéc nghién cau cac phuong phap khoidong, ching ta nhan thay
hau hét cac phuong phéap déu lam giam md men khai dong. Bé khac phuc
diéu nay nguoi ta d ché tao loai dong co 16ng soc kép va loai rinh sau co dic
tinh ma may tét.

Mach khéi dong sao tam giac

J’w |lnas | o C"|usr ® [
"] @f 1 |

Hinh 2.6. Gigi thiéu mach diéu khién déng sao - tam giac

Thuong hay duoc su dung trong cac hé théng lanh.
Céc ky hiéu trén mach dién:
- MC, MS va MD - Cuon day khai dong tir st dung déng mach chinh, mach
sao va mach tam giac ctia mo to may nén.
- AX - Ro le trung gian
- T - Ro le thoi gian



Khi hé thong dang dirng cudn day cua ro le trung gian (AX) khéng co
dién, cac tiép diém thuong mé cua ndd trang thai hé nén cac cudn day (MC),
(MD), (MS) khdng cd dién.

Khi nhan nit START dé khai dong may, néu hé théng khdng c6 cac su
co &p suat cao, &p suat dau, 4p suat nudc, quéa nhiét thi tat ca cac tiép diém
thuong dong HPX, OPX, WPX, OCR ¢ trang thai dong. Dong dién di qua
cudn day cua ro le trung gian (AX). Khi cuon day (AX) co dién nho tiép diém
thuong dong AX mac ndi tiép véi tiép diém MCX nén tu duy tri dién cho
cuon AX. Tiép diém thuong mé MCX doéng khi khéng cé su cb ap suat nudc
& bom giai nhiét may nén va bom giai nhiét dan ngung (xem mach bao vé ap
suat nuac). Khi cuon (AX) co dién, tiép diém thuong ma AX thtr hai cia né
s& déng mach dién cho cac cuon day khai dong tr (MC) va (MS) hoac (MD).
Trong thoi gian 5 gidy dau (thoi gian nay c6 thé thaydoi tuy y) ro le thoi gian
T ¢6 dién va bat dau dém thoi gian, mach cuon day khoi dong tir (MS) c6
dién, may chay theo so db ndi sao, cuon (MD) khéng cé dién.

Sau thoi gian dat 5 gidy, tiép diém cua ro le thoi gian nhay va dong mach
cudn (MD) va mach cudn (MS) mat dién. Két qua may chuyén tir so do noi
sao sang tam giac.

Do cudn day (MC) ndi véi cap tiép diém thuong mo MS, MD ndi song
song nén du may cé chay theo so @b nao thi cuén (MC) ciing cé dién. Khi xay
ra qua nhiét (do may qua néng hay dong dién qua 16n) thi co cau ludng kim
cua ro le qua nhiét OCR nhay va d6ng mach dién dén bao hiéu su ¢ (L1) béo
hiéu su cb dong thoi cudn (AX) mat dién

Va ddng thoi cac khoidong tir cia md to may nén mat dién va may
dung.

Néu xay ra mot trong cac sy cb ap suat dau, ap suat cao hoic 4p suét

nudc, hoac nhan ndt STOP thi cudn (AX) mat dién va may nén ciing s& ding.



2.6. HE THONG GIAM SAT CHO HE THONG

2.6.1. Giam sat hé thong may nén lanh

Kho lanh @
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Hinh 2.7. Gidm sdt hé thong mdy nén lanh

- Giam sat tai diém D1:

Gidm sat ap suat phia ctra hat ctia may nén. Viéc nay c6 tdc dung quan

trong trong viéc bao vé hé théng, dac biét la may nén, tranh cho may nén lam

viéc o ché d6 khong thuan loi. Khi 4p suat dau hit giam qua thap thi diéu kién

boi tron thuong rat kém, lic nay can dimg ngay may nén va tim nguyén nhan

su cO.

- Giam sat tai diém D2, D3:

Giam sat 4p suat phia cira day cua may nén. Co6 tac dung canh bao, bao

v€ may nén khoi qua tai do ctra ra cia may nén bi tdc hodac chua mé van chay

gay chay dong co lai hoac lam phé huy cac by phan mdy nén. Khi may nén

chinh gdp su ¢6 thi cdn dimg may nén chinh, cho may nén du phong lam viéc.

- Giam sat tai diém D4:



Giam sat ap suét sau van 1 chiéu, dung trong viéc bao dong , bao v¢ khi
ap sudt qua cao va bdo dong khi di cho may nén hoat dong ma ap suat diém
nay khéng dat mirc yéu cau.

- Giam sat tai diém D5 :

Gidm sat nhiét do binh ngung. C6 tac dung bao v¢ binh ngung va trong
viée tu dong diéu chinh nhiét do ngung tu va diéu chinh lvong nudc lam mat
binh ngung

- Giam sat tai diém D6:

Giam sat ap suat binh chira cao ap. Co tac dung bao vé binh chira khoi
ap suat cao va diéu chinh cong suit cho phu hop.

Giam sat muc ciia binh chita cao ap. C6 tac dung diéu chinh cong suat
may nén, bao v¢ binh chira cao ap.

- Giém sét tai diém D7:

Giam sat 4p suat bay hoi moi chat lanh. C6 tac dung trong viéc bao
dong, bao vé binh bay hoi. Khi ap suat bay hoi nhé dan dén nhiét 46 bay hoi
thap c6 thé dan toi lam dong nudc mudi trong binh bay hoi.

- Giém sét tai diém DS:

Giam sat nhiét do kho lanh. Pay 1a thong s rat quan trong va 13 muc
dich cudi cung cta hé thdng lanh. Viée ndy co tic dung duy tri trong viée diéu
chinh cong suit may nén, diéu chinh van tiét luu dé duy tri nhiét do theo yéu
cau

- Giam sét tai diém D9, D10:

Piém rat quan trong trong hé thong lanh 12 tinh trang lam viéc ctia may
nén lanh. Thong sb can giam sat & day 1a 4p luc dau boi tron may nén, mirc
dau trong caste va nhiét d6 nudc 1am mat may nén. Trong d6 dic biét quan
trong d6 1a 4p luc dau boi tron, khi dau boi tron khong du ¢6 thé dan dén pha
huy toan by may nén.

Giam sat ap luc dau boi tron co tac dung bao v¢ may nén, bao dong va

tu dung may nén khi gap su co.



- Giam sat tai diém D11 :

Giam sat nhiét do dong nudc lam mat di ra tr may nén. Co tac dung bao

dong khi nhiét do dong nudc vuot qua gia tri cho phép.

Bang 2.1. Tong hop cac thong sb can giam sat :

Piém Ky , Loai cam
do hicu Thong so do, giam sat bibn
D1 X1 | Ap suat ctra hut may nén Tuong tu
D2 X2 | Ap suat cira ddy may nén 1 Tuong tu

X3 Nhiét d6 hoi mdi chat lanh cira déy may nén 1 | Tuong tu
D3 X4 | Ap suét ctra ddy may nén 2 Tuong tu
X5 Nhiét d6 hoi méi chat lanh cura déy may nén 2 | Tuong tu
D4 X6 | Ap suat binh ngung Tuong tu
X7 | Nhi¢t do binh ngung Tuong tu
D5 X8 | Ap suat binh chtra Tuong tu
X9 | Nhiét d6 binh chira Tuong tu
D6 X10 | Ap suat bay hoi Tuong tu
D7 X11 | Nhiét d6 kho lanh Tuong tu
D8 X12 | Ap suat dau boi tron may nén 1 Tuong tu
X13 | Muc dau cacte may nén 1 ON/OFF
X14 | Dong dién dong co lai may nén 1 Tuong tu
D9 X15 | Ap suat dau boi tron may nén 2 Tuong tu
X16 | Muc dau cacte may nén 2 ON/OFF
X17 | Dong dién dong co lai may nén 2 Tuong tu
D10 X18 | Nhiét d6 nudc lam mat may nén ON/OFF




2.6.2. Giam sat hé thong may nén khi:
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Hinh 2.8. Gidm sdt hé thong may nén khi




2.7. PLC PIEU KHIEN HE THONG

PLC la tir viét tat ctia Programable Logic Controller, day 1a thiét bi diéu
khién logic lap trinh dugc, n6 cho phép thuc hién linh hoat cac thuat toan diéu
khién logic théng qua mot ngdn ngix 1ap trinh.

S7-200 la thiét bi cua hang Siemens, ciu truc theo kiéu modul cé cac
modul mé rong.Thanh phan co ban cua S7-200 1a khéi vi xtr Iy CPU212 hoic
CPU214.

2.7.1. Céu trac cia CPU212 gom:

e 512 tir don (Word) dé luu chuong trinh thuéc mién bd nhd ghi/doc
duoc va khéng bi mét di liéu nho ¢6 giao dién véi EEPROM. Ving nay goi
la vung nhd Non-volatile.

e 512 tir don dé luu dit liéu trong d6 c6 100 thudc ving nhé ghi/doc
thuéc mién Non-volatile.

e 8cdng vao logic va 6 cdng ra logic va cé thé ghép ndi thém 2 modul dé
ma& rong thém cac cong logic vao ra .

e T6ng sd cong vao ra cuc dai 1a 64 cong vao va 64 cong ra.

e 64 bo tao thoi gian tré, trong d6 c6 2 timer c6 do phan giai 1ms, 6 timer
c6 d6 phan giai 10ms, 54 timer c6 d phan giai 100ms.

e 64 bo dém duoc chia 1am 2 loai, mot loai chi dém [én (CTU), mot loai
vira dém Ién vira dém xubng (CTUD).

e 386 bit nhé dic biét dung 1am céc bit trang thai hoic cac bit dac ché do
lam viéc.

e CO cac ché do ngat: ngat truyén théng, ngat theo suon xung, ngat theo
thoi gian va ngat béo hiéu caa bo dém tdc do cao (2kHz).

e Dit liéu khdng bi mat trong khoang thoi gian 50 gio ké tir khi PLC bi

mat dién.



2.7.2. Céu trac cia CPU214 gom:
e 2018 tir don (word) dé luu chuong trinh thuéc mién bo nhé doc/ghi
dugc va khdng bi mat dir liéu nho ¢6 giao dién véi EEPROM. Ving nhé
nay goi la vang nhg Non-volatile.
e 2018 tir don dé luu dir liéu, trong d6 c6 512 tir nhé dau doc/ghi thudce
mién Non-volatile.
e 14 cong vao logic va 10 cong ra logic, va c6 thé ghép ndi thém 7 modul
dé ma rong sb cong vao ra.
e T6ng sd cong vao ra cuc dai 1a 64 cong vao va 64 cong ra
e 128 bd tao thoi gian tré, trong d6 c6 4 Timer c6 dd phan giai 1 ms,16

Timer c¢6 d6 phan giai 10 ms va 108 Timer c6 d6 phan giai la 100 ms.
e 128 bo dém (Counter) chia Iam 2 loai, mot loai chi dém tién (CTU) va
mot loai vira dém tién vira dém lui (CTUD)
e 688 bit nhé dic biét ding 1am cac bit trang thai hoic cac bit dit ché do
lam viéc.
e CO céc ché db ngat: ngat truyén thdng, ngét theo suon xung, ngat theo
thoi gian va ngat béo hiéu caa bo dém tdc d6 cao (2kHz) va (7kHz).
e 2 bd phat xung cho ddy xung kiéu PTO hoic kiéu PWM.
e 2 b diéu chinh twong tu.
e Dit liéu khong bi mat trong khoang thoi gian 190 gio ké tir khi PLC bi
mat dién.

2.7.3. M0 ta cac dén bao trén PLC S7-200:
e Pén do SF: dén sang khi PLC dang lam viéc bao hiéu hé thdng bi hong
hoc.
e _Pén xanh RUN: dén xanh sang chi dinh PLC dang & ché d6 1am viéc.
e Dén vang STOP: dén sang thong bao PLC dang ¢ trang thai dung.

Durng tat ca chuwong trinh dang thyc hién.



_Pén xanh Ix.x : dén sang bao hiéu trang théai cua tin hiéu cta cong vao

dang & murc logic 1 nguoc lai 1a muc logic 0.

.Pén xanh Qx.x : dén sang bao hiéu trang thai cua tin hiéu theo gia tri

logic cua cong ra dang & mic logic 1, nguoc lai 1a muc logic 0.

2.7.4. Cong truyén thong:

Chan 1: ndi dat.

Chan 2: ndi ngudn 24VDC.

Chan 3: truyén va nhan dir liéu.

. Chan 4: khong st dung.
_Chan 5: dat
_Chan 6: n6i ngudn 5VDC

Chan 7: ndi nguon 24VDC,

_Chan 8: Truyén va nhan dir liéu.

.Chan 9: khong st dung.

2.7.5. Cac wu diém cia PLC so véi mach dién ddu day thuan tuy:

Kich ¢c& nho.
Thay doi thiét ké dé dang va nhanh khi ¢ yéu cau vé ki thuat,qui trinh

cong nghgé.

_C6 chtrc nang chan doan 13i va ghi de.

Cac trng dung cta S7-200 cd thé dan chang bang tai liéu.

Cac rng dung dugc phan bd nhan ban nhanh chéng va thuan tién.

S7-200 c6 thé diéu khién hoang loat cac tng dung khac nhau trong ty dong

hod.V&i cau tric nho gon,cod kha ning mé rong, gia ré va mot tap 1énh Simatic

manh cua S7-200 la mét loi giai hoan hao cho cac bai toan ty dong hoa vira

va nho. Ngoai ra S7-200 con ¢6 cac wu diém sau day :

- Cai dat, van hanh don gian.

- Cac CPU co6 thé sir dung trong mang,trong hé thong phan tan hoac sir dung

don 1é.



- C6 kha nang tich hop trén qui mé 1on.
- Ung dung cho céc diéu khién don gian va phuc tap.

- Truyén thdng manh.

m— Top terminal dioor
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Hinh 2.9. M6 hinh PLC
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Hinh 2.10. M6 hinh két noi PLC va may tinh
2.7.6 Cau triic chwong trinh trong PLC S7-200:

Céc chuong trinh trong PLC S7-200 c6 ciu trdc bao gom chwong trinh
chinh (main program) va sau d6 dén cac chuong trinh con va cac chuong trinh
xt ly ngat.

Chuong trinh chinh duoc két thic bang Iénh két thic chuong trinh
MEND.

Chuong trinh con 13 mot bo phan cua chwong trinh chinh va duoc viét

sau lénh két thuc chuong trinh chinh.



Chuong trinh xt 1y ngat 12 mot b phan cua chuong trinh chinh. Néu can su
dung thi chuwong trinh xur Iy ngat phai viét sau lénh két thuc chuong trinh
chinh.
2.7.7. Ngbn ngir lap trinh ciaa S7-200:
Phwong phap 1ap trinh:
Céc lap trinh cho S7-200 noi riéng va cho cac PLC caa Simens ndi
chung dya trén hai phuong phép co ban:
e Phuong phép hinh thang (Lader Logic viét tit LAD).
e Phuong phap liét ké (Statement List viét tat STL).
a. Pinh nghia vé LAD:
LAD Ia ngon ngit lap trinh ¢6 hoa. Cac thanh phan co ban ding trong
LAD tuong ung véi cac thanh phan cua bang diéu khién bang role. Trong
LAD céc phan tir co ban ding dé biéu dién Iénh logic nhu sau:
e Tiép diém mo ta céc tiép diém cua role. Céc tiép diém d6 co thé Ia:
Tiép diém thuong mo
Tiép diém thuong kin
e Hop: biéu tugng cho nhiéu ham khac nhau, nd 1am viéc khi c6 dong
dién chay qua né. Cac ham duoc biéu dién bang hop: Timer, Counter
va cac ham toan hoc.
e Cudn day , md ta role va duoc mac theo chiéu dong dién cung cap.
b. Pinh nghia vé STL:
Phuong phap liét ké 13 phuong phap thé hién chuong trinh duéi dang
tap hop cac cau I¢nh .Moi cau 1énh trong chuong trinh, ké ca nhitng I¢nh hinh

thire bién diéu mot chire niang cua PLC.



CHUONG 3:

THIET KE PIEU KHIEN VA GIAM SAT HE THONG
BOM, MAY NEN KHI, NEN LANH BANG THIET BI LOGIC
KHA TRINH PLC S7- 200

3.1. THIET KE SO BQ VA CAC LUU PO THUAT TOAN PIEU
KHIEN VA GIAM SAT HE THONG BOM, MAY NEN KHIi, NEN
LANH.
3.1.1. Gi6i thiéu chung vé hé théng bom, may nén lanh, nén khi

Hi¢én nay do yéu cau kich thude gon nhe, d§ tin cdy cao nén ty dong
hoa 1a xu hudng phat trién chung trong thuc té ché tao va van hanh hé thong
bom va may nén. Trong cac hé théng, tu dong hoa nham dat duoc cac muc
dich va yéu cau sau day :

- Giam bdét hoac giam han sy phuc vu cta con nguoi ddi véi hoat dong
ctia hé thong.

- Nang cao tinh kinh té, tinh an toan, do tin cay va tudi tho ctia hé
théng.

Viéc ty dong hod hé théng dugc chia thanh cac nhom, tuy theo nhiém
vu va chirc ning cua cac thiét bi nhu sau :

1. Tu dong kiém tra, bao hiéu khi hé théng gap su cd

2. Ty dong diéu chinh, duy tri mirc khi nén can thiét

3. Tu dong bao v¢ hé théng

4. Ty dong diéu khién cac chirc ning lién quan.

3.1.2. Cac luu dd thuit toan xay dung hé thong
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Hinh 3.1. Luwu do xdy dung hé thong
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3.2. XAY DUNG CAC KHOI THUAT TOAN PIEU KHIEN

Ngay nay cung voi sy phat trién nhanh chong va manh mé cia céc
nganh khoa hoc ki thuat va nhitng phat minh sang ché di va dang duogc ap
dung rong rai va phé bién, nhiéu thanh tyu di dem lai cho nén san suét cé
nhimg budc tién dot pha, dic biét 1 nhitng thiét bi ty dong hoa.

Nhitng ap dung cua ty dong hoa vao san suit cong nghiép ndi chung va
véo trong diéu khién ty dong cac thong bom, may nén lanh, nén khi néi riéng
da tao ra nhung thay ddi to 16n cho tu dong hoa hé théng diéu khién tram khi
nén vé chat luong, gidi phong suc lao dong va dac biét 1a duoc tin cdy va cod
tinh an toan cao.

+ Hé théng diéu khién ty dong phai ¢ cac chirc nang sau:

- Khé1 dong va dirng cac may theo ménh 1énh

- Kiém tra va thong bao tinh hinh van hanh cua cac tram

- Giam sat chit ché cac thong sb clia cdc may trong qua trinh van hanh

- Tu dong bao vé may nén tranh khoi nhimng thong sé nguy hiém

- Tu dong diéu khién may hoat dong theo chuong trinh

* Pé c6 thé thuc hién duoc cac chic ning trén ta phai xay dung duogc
cac khéi thuat toan diéu khién cho hé théng. GOm céc khdi thuét toan sau :

+ Thuat toan khéi xac dinh s6 lwong may can thiét
+ Thuat toan xac dinh tinh trang ki thuat cac may
+ Thuét toan xéac dinh sb may dang hoat dong
+ Thuat todn xac dinh may chu
+ Thuat toan hinh thanh 1énh khd1 dong may
+ Thuat toan hinh thanh Iénh dirng cac may
3.2.1. Khdi thuit toan xac dinh s6 lwong may nén dang hoat dong
Chtic nang : Xac dinh sé may dang hoat dong trong cac tram

So d6 khdi :
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Hinh 3.5. Khéi xdc dinh sé leong mdy
+ Tin hiéu vao caa khbi

a1, 8y, az : Lay tir tiép diém phu ciia contactor cip nguodn cho cac dong

co chay
a; =1 : May 1 da duoc cip ngudn hoat déng ( cho dong co lai )
a; =0 : May 1 chua duogc cip ngudn hoat dong ( cho dong co lai )
a, = 1: May 2 da duoc cip ngudn hoat dong ( cho dong co lai )
a, =0 : Mdy 2 chua dugc cap nguon hoat dong ( cho dong co lai )
a; =1 : May 3 da duoc cip ngudn hoat dong ( cho dong co lai )

a; =0 : May 3 chua duoc cip ngudn hoat dong ( cho dong co lai )
+ Tin hiéu ra cua khéi

b; =1:Co6 1 may dang hoat dong

b, =0 : C6 s6 may dang hoat dong khac 1 may

b, =1 :Co6 2 may dang hoat dong

b, =0 : C6 sd may dang hoat dong khac 2 may

b; =1 :Co6 3 may dang hoat dong

bs =0 : C6 sd may dang hoat dong khac 3 may

Tur cac di€u kién trén ta c6 bang sy that sau :



Bdng 3.1: Bang sy that:

as |a |ag |by |by |bg
0 0 0 0 0 0
0 0 1 1 0 0
0 1 0 1 0 0
0 1 1 0 1 0
1 0 0 1 0 0
1 0 1 0 1 0
1 1 0 0 1 0
1 1 1 0 0 1

Tt bang su that ta c6 cac phuong trinh trang thai sau:

bl = a_i-a_zas +a,a,8; +a,3,a, (3'1)
bz = aazas +a a_zas + alaZa_3 (3'2)
b3 =a,8,38; (3'1)

3.2.2. Khoi thuit toan xac dinh s6 lwong may cin thiét

Tram gom nhiéu may, trang thai hoat dong ctia cic may ndy phu thudc
vao muc do sir dung. Trong mot s6 truong hop, sé lwong may chay 1a khong
da doi hoi phai c¢6 thém cac may khac cing hoat dong, tat ca cac may déu
hoat dong cung lic méi ¢ thé dap tmg duoc theo yéu cau sir dung.

Ta s& xay dyng thuat toan khdi dé giai quyét bai toan trén.

Vi dy d6i véi hé théng gom 3 méy nén:

Ngudng tac dong quyét dinh chay sb may nén can thiét 1a mét, hai hodc
ca ba may nén cung mot lac.
[ Prax
— 0,9p
— 0,8p
- 0,7p




Trong binh cao ap, néu ap suit tut xudng mirc 0,9P thi tin hiéu tac dong
khoi dong cho mot may chay, néu ap suat trong binh vin giam xubng mirc
0.8p thi tin hi¢u thr hai tac dong khdi dong cho mdt may nita cung chay. vi
mot 1i do nao do &p suét van tut va Xuéng téi mire 0,7P thi 1énh diéu khién tac
dong khoi dong tiép cho mdy thir ba ciing hoat dong. Sau khi 4p suét trong
binh ting ti 0,8P thi 1énh diéu khién tac dong dimg may tht ba. Sau khi ap
suit trong binh tang téi 0,9P thi vin dé hai may con lai tiép tuc hoat dong
choti khi 4p suét trong binh dat mirc Pmax thi dimg ca hai may con lai

So d6 khdi :

by

«— —
b2

«— — ¢,
bs

«— — 5

di  dy ds

Hinh 3.6. Thudt todn xdc dinh sé lwong may can thiét

+ Tin hi¢u vao clia khoi

d, dy, d3 13 ngudng tac dong quyét dinh sé6 may nén hoat dong

d; = 1: Tin hiéu tac dong khi ap suét binh cao ap giam con 0,9Pg,

d;= 0: Khong co tin hiéu tac dong khi ap sudt binh cao ap giam con
0,9P4m

d, = 1: Tin hiéu tac dong khi 4p suét binh cao ap giam con 0,8 Py

d,= 0: Khong c6 tin hiéu tic dong khi ap sudt binh cao ap giam con
0,8Pdm

d; = 1: Tin hiéu tac dong khi ap suét binh cao ap giam con 0,7 P4y,



d; = 0: Khong c6 tin hiéu tac dong khi ap suat binh cao ap giam con
0,7Pgm

by, by, bs s6 lwong may nén dang hoat dong 1a 1,2 va 3 may

C; = 1: Tin hiéu tram nén khi can thiét 1a 1 may nén

C, = 0: Tin hiéu tram nén khi can thiét s6 luong khac 1 may nén

C,= 1: Tin hiéu tram nén khi can thiét 1 2 may nén

C, = 0: Tin hiéu tram nén khi can thiét 1a khéac 2 may nén

Cs = 1: Tin hiéu tram nén khi can thiét sd luong khac 3 may

+ Phuong trinh xac dinh sd lwong may nén can thiét 1a 1 may khong ké
may nén nao

- Néu ap suét binh cao ap giam con 0,9 Py, yéu cau hoat dong 1a 1 may
nén thi phuong trinh thuét toan chtra nhitng thanh phan sau:

b,d; (3-4)

- C6 mot may nén dang hoat dong va khong c6 hién tugng sut gidm ap
suit con 0,8 Py, thi phuong trinh thuét toan chira nhimg thanh phan sau

b2d2

Viy phuong trinh xac dinh s6 lugng may nén can thiét 1a 1 may

cl=hld1+b2d2 (3-5)

+ Phuong trinh xac dinh s6 luong may nén can thiét 1a 2 may nén
khong ké may nén nao.

- Néu dang c6 mdt may nén hoat dong khi ap suat giam con 0,9 Py,
nhung ap suat tiép tuc giam xudng con 0,8 Py, thi phuong trinh thuan toan sé
chtra nhitng thanh phan sau

b.d, (3-6)

- C6 hai may nén dang hoat dong va khong c6 hién tuong ap suét sut
giam xudng con 0,7 Py, thi phuong trinh thuat todn chira nhiing thanh phan
Sau.

b3d3 (3-7)



Vay phuong trinh xac dinh sb luong may nén hoat dong can thiét 1a 2
may nén nhu sau:
c2=b2d2 +b3d3 (3-8)
+ Phuong trinh xac dinh, s6 lwong may nén can thiét 1a 3 may khong ké
may nén nao
- Néu tram nén khi dang c6 hai may nén hoat dong ma c6 hién tuong ap
suit trong binh cao ap van sut giam con 0,7 Py, thi phwong trinh thuét toan
chtra nhitng thanh thanh phan sau:
bsds (3-9)
Viy phuong trinh xac dinh s6 luong may nén can thiét 1a 3 may nhu
Sau:
Cs = bsds (3-10)
3.2.3. Khoi thuit toan xac dinh tinh trang k¥ thuit ciia cac tram
+ Chtrc nang: thu nhan cac tin hi¢u su ¢ tir cac cam bién, thiét bi do
ciia hé thdng st 1y cac tin hiéu d6, dong thoi phat ra tin hiéu bao dong
(chuong, coi, dén nhay).
Trong d6 c6 thé bao dong du phong va bao trude sy ¢d chua nguy hiém
+ Yéu cau cta khdi 13 bao dong bao vé
- Chi 16 tinh chét su ¢ thudc loai nao
- Pinh 13 su ¢b xay ra tai may nén nao
- Phat tin hiéu bao vé may nén khi c6 su c6 nguy hiém

- B4do dong chuong, coi, den nhay



+ So d6 khbi
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Hinh 3.7. So d6 khéi xdc dinh tinh trang ciia cdc may hé thong
+ Tin hi¢u vao cua khéi
Eo: Tin hiéu x04 su ¢d
E;": Nhiét 46 dau ddy cao (t° > 90°C)
E!: 4p sudt ddu ddy cao (Pgs > Kg/cm?)
E.: ap sudt dau boi tron giam (P < Kg/cm?)
E!: Nhiét d6 dau cac te may nén cao (t°% > 70°C)
E.: Nhiét d6 dau dy qua cao (t">100KG/cm?)
E.: ap sudt dau boi tron qua thip (Py < KG/ecm?)
E.: Nhiét d6 nude lam mat cao (t°, > 60°C)
E.: Nhiét d6 nude lam mét qua cao (t% > 60°C)
E.: Mtrc nudc 1am mat thap
E.: Mtrc dau bdi tron thip
Fo : Tin hiéu cét chudng, dén, coi

¢y - Tin hi¢u khoi dong co lai may thanh cong



+ Tin hiéu ra cta khéi

- E/: Tin hiéu x4c dinh tinh chat sy ¢6 cua cac may

- F: Tin hiéu dimg cac may khi c6 su c6 nguy hiém

- F,': Tin hi¢u bao dong chung chuong, dén, coi & cac may

+ Mdi quan hé giita tin hiéu vao va tin hiéu ra nhu sau

- Khi mét hay nhiéu tin hiéu vao xuét hién thi mot hodc nhiéu tin hiéu
ra s& xuat hién dé bao su ¢d nao, thude may nao hay c6 thé 1a tin hiéu diéu
khién cac quy trinh khac.

- Tin hiéu sy cb & ctra ra phai ton tai cho dén khi nguoi khai thac nhan
biét duoc sy cb. Sau khi st 1y song su ¢ 4n nit xo4 su cb dé hé théng trd lai
tinh trang binh thuong.

+ Phuong trinh thuat todn xac dinh tinh trang ky thuat cia cdc may véi
hé théng 3 may nén:

- Cac phuong trinh thuat toan ctia may nén 1

F!=Elgl, +F'E, (3-11)
F!=ElLgl, +F'E, (3-12)
F!=Elgl, +F!E, (3-13)
Fl=Elgl, +F'E, (3-14)
Fl=Elgl, +F E, (3-15)
Fl=Elgl, +F'E, (3-16)
F!=Elgl, +F'E, (3-17)
F!=Elgl, +F'E, (3-18)
Fl=Elgl, +F'E, (3-19)

Fl%) = EiLO'gid + Fl%)'E_O (3'20)



- Céac phuong trinh thuat toan cia may nén 2
F2=E?g% +F’E,
F2=E2g% +F E,
F2=E2g% +F’E,
F2=E2g% +F’E,
F2=E2g% +F’E,
F=EZgl +6 E,
F2=E2g% +F’E,
F2=E2g} +F’E,
F2=E2g% +F’E,
F2=E29% +F2E,
- Céac phuong trinh thuat toan cia may nén 3
FP=E2g% +F°E,
FP=Elg’+F'E,
F2=Elgd +F’E,
FP=Elg +F°E,
F2=Elgd +F’E,
F2=Elgd +F’E,
FP=E3g% +F°E,
F2=Elg +F’E,
F2=Elg’ +F’E,

Flg = Elao-ng + Fl?(; E_o

(3-21)
(3-22)
(3-23)
(3-24)
(3-25)
(3-26)
(3-27)
(3-28)
(3-29)
(3-30)

(3-31)
(3-32)
(3-33)
(3-34)
(3-35)
(3-36)
(3-37)
(3-38)
(3-39)
(3-40)



+ Phuong trinh thuat toan dao dong chung chuodng, den, coi

- May nén 1
Fl=(F'+F +Fl+...+F)+F'F, (3-41)
- May nén 2
F2=(F +F +F’+...+F)+F’F, (3-42)
- Méen nén 3
FE=(F2+F +F +. +F)+F’F, (3-43)
Nhu vay: F' =F +F*+F/ (3-44)

+ Phuong trinh thuat toan bao su cd dung

- Méay nén 1
Fi=(F;+F +F +F +F) (3-45)
- May nén 2
FZ=(FZ+F+F’+F’+F}) (3-46)
- May nén 3
Fi=(FR+F+F +F +F) (3-47)
Nhu vay: F) =F; +F/ +F; (3-48)

3.2.4. Khoi thuit toan xac dinh may cha

+ Chirc nang: xac dinh may nén chu gitra hai hodc ba may cung hoat
dong

+ Quy trinh chon may nén chu dugc thao tic bdi cac nit bAm CHy,
CH;, CHj; tha tuc nay do nguoi van hanh chon trudce khi khoi dong may. Sau
khi da chon may nén chu va c¢6 tin hi€u khoi dong, vi mdt 1y do nao dé6 may
chu khong khaoi dong thanh cong hoac khédi dong thanh cong nhung bi dung
do su cd thi hé théng diéu khién tu dong chuyén chtic ndang may chu theo
chuong trinh, khoi dong va dimg may. Chuong trinh diéu khién tuy dong
chuyén chtrc ning may chu, khéi dong va dirng may theo chu trinh lip sau:

- Chu trinh 1dp thuan: M; ->M, ->M3z; ->M;



- Chu trinh lap nguoc: M; >M3z; ->M, ->M;
Cong viéc lya chon chu trinh 13p nho cong tac L (viéc lya chon nay do
ngudi van hanh lya chon cung lic véi cong tic chon may chi)

+ So @b khdi

CH;

e

CH,

CHs; > N,
e

L —_—> | E— N3

Hinh 3.8. So d6 xdc dinh may chii ciia hé thong

+ Tin hiéu vao cua khbi

CH; : Tin hi¢u chon may lam may chu

CH; : Tin hi¢u chon may lam may chu

CHjs : Tin hiéu chon may lam may chu

L : Tin hi€u lya chon chu trinh 13p

L = 1: Chu trinh 13p thuan

L =0 : Chu trinh 13p nguoc

a1, @, as: Tin hiéu lay tir tiép diém thuong md cla cac contractor cap
nguon chay

0" : Tin hiéu khoi dong khong thanh cong ctia cac may

F"y : Tin hiéu dung su ¢6 cac may

+ Tin hiéu ra cta khéi

N;: May lam chu

N,: May lam chu

N3: May lam chu



* Thuat toan xac dinh may nén chu:

+ May nén 1 lam chu

- Khi nguo1 van hanh chon may nén 1 1lam chu thi phuong trinh thuat
toan s& chtra nhitng thanh phan sau:

CH, + N, (t-T)N,N, (3-49)

- Néu & chu trinh 1ap thuan, mdy nén 3 dang lam chu, c6 tin hi¢u khoi
dong khong thanh cong may nén 3, thi phuong trinh thudt toan s¢ chtra nhiing
thanh phan sau:

L.Nz.g% (3-50)

- Néu & chu trinh ldp thuan, may nén 3 dang lam chu va dang van hanh
ma c6 tin hiéu dimg su ¢ thi phuong trinh thuat todn s& chtra nhiing thanh
phan sau:

LN,.g2 (3-51)

- Néu ¢ chu trinh ldp nguoc, may nén 2 dang 1am chi, dang van hanh
ma ¢o tin hiéu dung sy ¢b may ndy 2, thi phuong trinh thuit toan s& chira
nhing thanh phan sau

LN,.a,.F? (3-52)

Vay phuong trinh thuét toan xac dinh may nén 1 lam cha nhu sau:
N; = CH; + Ny (t-1). N,N, + LN,g¢ + LN,a,F’ +LN,g2 + LN,a,F?  (3-53)

+ Mday nén 2 lam chu

- Khi nguot van hanh chon may nén 2 lam chu thi phuong trinh thuat
toan sé& chira nhitng thanh phan sau:

CH, + N, (t—1)N,N, (3-54)

- Néu & chu trinh 1dp thuan, mdy nén 1 dang lam chu, c6 tin hi¢u khéi
dong khong thanh cong may nén 1, thi phuong trinh thuét toan s€ chira nhiing
thanh phan sau:

L.N,g: (3-55)



- Néu & chu trinh 1ip thuan, may nén 1 dang lam chi va dang van hanh
ma c6 tin hiéu ding su ¢6 may nén 1 thi phuong trinh thuét toan chira nhiing
thanh phan sau:

LN,g2, (3-56)

- Néu ¢ chu trinh ldp nguoc, may nén 3 dang 1am chua va dang van hanh
ma c6 tin hiéu ding su cd, thi phuong trinh thuét toan s& chira nhitng thanh
phan sau:

LN,a,F;
Vay phuong trinh thuat toan xac dinh may nén 2 lam chu nhu sau:
N, =CH, + N, (t—1)N,N, + LN,g} + LN,a,F} + LN,g¢ + LN,a,F.  (3-58)

+ May nén 3 lam chu

- Khi nguoi van hanh chon may nén 3 lam chu thi phuong trinh thuat
toan sé& chira nhitng thanh phan sau:

CH3 + N3 (t-1)N,N, (3-59)

- Néu ¢ chu trinh 13p thuan, mdy nén 2 dang lam chu, cé tin hi¢u khoi
dong khong thanh cong may nén 2, thi phuong trinh thuat toan sé chira nhiing
thanh phan sau:

L.N,g% (3-60)

- Néu ¢ chu trinh 13p thuan mdy nén 2 dang lam chu, dang hoat dong
ma c6 tin hiéu dimg su ¢b may nén 2 thi phuong trinh thuat toan s& chira
nhimg thanh phan sau:

LNaF; (3-61)

- Néu ¢ chu trinh ldp nguoc, may nén 1 dang 1am chu, dang hoat dong
ma c6 tin hiéu dimg su c¢b may nén 1 thi phuong trinh thuit toan s& chira
nhimng thanh phan sau:

LN,a,F} (3-62)

Vay phuong trinh thuét toan xac dinh mdy nén 3 lam cha nhu sau:

N3 = CH3 + Ns. (t-1).N,.N, + LN,.g2 + LN, .a,.F? + LN,.a,.F}(3-66).



3.2.5. Khoi thuit toan hinh thanh 1énh khéi dong ciac may
+ Chtrc nang: Nhan tin hi¢u tac dong, st 1y tin hi€u va hinh thanh I¢nh

khoi dong ctia cac may

+ So dd khoi:
ds
N1, N2, N3 l
C1, Cy, Cs K
> ki
‘ >
b1, by, b3
- — >
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Hinh 3.9. So' d6 thudt todn hinh thanh 1énh kho déng cdc may
+ Tin hiéu vao khdi thuat toan hinh thanh 1énh khai dong 3 may nén:

di: Tin hiéu bao murc ap suat trong binh cao ap giam con 0,8

Pdm.
N1, N2, N3: Tin hi¢u nhan may chu.
C1, C,, Ca: Tin hiéu x4c dinh sé may can thiét
b1, by, b3: Tin hiéu xac dinh may nén dang hoat dong.
F"g: Tin hiéu bao ding su cb cac

0"« : Tin hiéu bdo may nén khoi dong khong thanh cong.



+ Tin hiéu ra cta khbi
Ki: Tin hi¢u kho1 dong may nén 1
Ks: Tin hi€éu kho1 dong may nén 2
Ks: Tin hi€éu kho1 dong may nén 3

+ Thudt todn hinh thanh I¢nh khéi dong to may neén 1

- Néu ap suat binh cao ap giam con 0,8 Pdm, t6 may nén 1 1am chu thi
phuong trinh thuét toan s& chtra nhitng thanh phan sau:

d.N; (3-63)

- Néu ¢ chu trinh 1ap thuan, t6 may nén 3 lam chu, ¢6 tin hiéu yéu cau 1
may nén hoat 30ng, xuat hién tin hiéu dimg su c¢d t6 may nén 3 thi phuong
trinh thuat toan sé& chira nhitng thanh phan sau:

L.N3.Cy.F% (3-64)

- Néu & chu trinh 13p thuén, tb may nén 3 lam chu, tram khi nén yéu
cau 2 may nén khi hoat dong thi phuong trinh thuét toan s& chtra nhiing thanh
phan sau:

L.N3.C,.b; (3-65)

- Néu ¢ chu trinh 13p thuan, to may nén 2 lam chu, tram nén cé 2 may
dang lam viéc, xuét hién tin hiéu dung su cd & td may nén 3 thi phuong trinh
thuat toan s& chtra nhitng thanh phan sau:

L.N,.b,.F3, (3-66)

- Néu & chu trinh l3p thuan, to may nén 2 lam chu, c6 mot may dang
lam viéc, tram nén yéu cau 2 may hoat dong ma t6 may nén 3 khong khai
dong dugce thi phuong trinh thuat toan s& chtra nhitng phan sau:

L.N,.b1.C,.g% (3-71)



- Néu & chu trinh 1ap nguoc, td may nén 2 lam chu, tram nén yéu cau
may 1 may xuat hién tin hiéu dimg sy ¢ & to hop may nén 2 thi phuong trinh

thuat toan s& chtra nhitng thanh phan sau:
LN, C,.F? (3-67)
- Néu ¢ chu trinh l3p nguoc, t6 may nén 2 lam chu, tram nén phét tin

hiéu yéu ciu 2 may thi chira phuong trinh thuit toan s& chira nhitng thanh

phan sau:
LN, b,C, (3-68)
- Néu & chu trinh 1ap nguoc, t6 may nén 3 lam chu, tram nén c¢6 2 may

dang lam viéc, xuat hién tin hi¢u dung sy ¢6 ¢ t6 may nén 2 thi phuong trinh

thuat toan s& chtra dung nhimg thanh phan sau
LN,b,.F? (3-69)

- Néu ¢ chu trinh 13p nguogc, t6 may nén 3 lam chu, tram nén c¢6 1 may
hoat dong, tram nén y€u cau 2 may nén, vi mot li do nao d6 may nén 2 khong

khai dong duoc thi phuong trinh thuat toan s& chtra nhitng thanh phan sau:
LN, b, C,.g2 (3-70)
- Néu & chu trinh 1dp thuan, tram nén c6 2 may lam viéc, td may nén 2

lam chu, ¢6 tin hiéu 3 may nén cung hoat dong thi phuong trinh thuét toan sé

chtra nhitng thanh phan sau:
L.Nz.bz.Cg (3'71)

- Néu ¢ chu trinh lip nguoc, may nén 3dang lam chi, tram nén co 2
may 1am viéc, c6 tin hiéu yéu cau 3 may nén hoat dong thi phwong trinh thuat

toan s& chtra nhitng thanh phan sau:

LN,b,c, (3-72)



Viy phuong trinh thudt toan hinh thanh 1énh khéi dong t6 may nén 1

nhu sau:
K1 = [d,N, + LN,.C,.F? +LN,C,b, +LN,b,.F? +LN,b.g3+LN,C,F?
+L+N,b.C, +LN,b,.F? +LN,b.C,.g2 +LN,b,C, +LN,b,C,Jg5, T,  (3-73)
+ Thuat todn hinh thanh 1énh kho1 dong td may nén 2
- Néu 4p suét tong binh giam 0,8 Py, tO may nén 2 lam chu thi phuong
trinh thudt toan s& chira nhitng thanh phan sau: d.N, (5-74)
- Néu & chu trinh 13p thuén, t6 may nén 1 1am chu, tram nén yéu cau 1
may xuat hién tin hiéu ding su ¢ may nén 1 thi phuong trinh thuét toan s&
chtra nhiing thanh phan sau:
L.N;.C:F% (3-75)
- Néu & chu trinh 13p thuan, t6 may nén 1 1am chu, tram nén yéu cau 2
may thi phuong trinh thuat toan s& chtra nhiing thanh phan sau:
L.N;.C,.by (3-76)
- Néu ¢ chu trinh 13p thun, t6 may nén 3 lam chu, tram nén c6 2 may
dang lam viéc, xuat hién tin hiéu dung su cd to may nén 1 thi phuong trinh

thuat toan s& chtra nhitng thanh phan sau:
L.N3.by.F; (3-77)

- Néu ¢ chu trinh 13p thuan, t6 may 3 1am chi, tram nén c¢6 1 may dang
lam viéc, tram nén yéu cau 2 may ma t6 may nén 1 vi Iy do nao dé khong
khoi dong dugc thi phuong trinh thuat toan sé chira nhitng thanh phéan sau:

L.N3.b,.C,.g" (3-78)

- Néu ¢ chu trinh ldp nguoc, to may nén 3 1am chu, tram phat yéu cau 1
mAay nén, xuat hién tin hiéu dimg su c6 may nén 3 thi phuong trinh thuat toan

s& chira nhirng thanh phan sau:

LN,C,F? (3-79)



- Néu ¢ chu trinh 13p ngugc, may nén 3 lam chu, tram nén yéu cau 2

may nén thi phuong trinh thuat toan s& chtra nhiing thanh phan sau:
LN,b, c, (3-80)

- Néu ¢ chu trinh 13p nguoc, t6 may nén 1 1am chu, tram phat c6 2 may
dang lam viéc, xuét hién tin hiéu dung su cd & td may nén 3 thi phuong trinh

thuat toan s& chtra nhitng thanh phan sau:
LN,C,F? (3-81)

- Néu ¢ chu trinh 13p nguogc, t6 may nén 1 1am chu, tram nén c¢6 1 may
nén 1am viéc, c6 tin hiéu yéu cau 2 may nén hoat dong, vi Iy do nao d6 may
nén 3 khong khdi dong duoc thi phuwong trinh thuat toan sé chira nhirng thanh
phan sau:

LN, b,.C,9? (3-82)

- Néu ¢ chu trinh 13p thuan, tram nén c6 2 may lam viéc, may nén 1
lam chu, c6 tin hiéu yéu cau 3 may nén cung lam viéc thi phuong trinh thuat

toan sé& chira nhitng thanh phan sau:
L.N1.b,.Cs (3-83)

Vay phuong trinh thuat toan hinh thanh I1énh khéi dong t6 may nén 2

nhu sau:

K,=d,.N, +LN,C,.F; +LN,C b, +LN,b,.F;y +LN,b.C,.g; + LN,.C,.F’+LN,b,.

C,+LN,b,.F?+LN,b,C,.g3+LN,b,C, +LN,b,C,19%T, (3-84)
+ Thuat toan hinh thanh 1énh khéi dong t6 may nén 3:

- Néu 4p suét trong binh cao ap giam con 0,8 P4y, May nén 3 lam chi

thi phuong trinh thuét toan sé chira nhitng thanh phén sau:

dl.Ng



- Néu & chu trinh 1ap thuan, td may nén 2 lam chu, tram nén co6 yéu cau
1 may va xuét hién tin hiéu dimg sy cd & to hop may nén 2 thi phuong trinh
thuat toan s& chtra nhitng thanh phan sau:

L.N,.C..F? (3-85)

- Néu & chu trinh 1dp thuan, t6 mdy nén 2 lam chu, tram nén yéu cau 2

may hoat dong thi phuong trinh thuat ton s& chira nhiing thanh phan sau:
L.N,.C,.by (3-86)
- Néu & chu trinh 13p thuan, to may 1 lam chu, tram nén c6 2 may dang
lam viéc xuat hién tin hiéu dimg sy cd ¢ t6 may nén 2 thi phuong trinh thuat
toan sé& chira nhitng thanh phan sau:

L.Ny.by.F 2 (3-87)

- Néu 6 chu trinh 1dp thuan, td may nén 1 lam chu, tram nén c6 1 may
nén hoat dong co tin hiéu yéu cau 2 mdy nén, vi Iy do nio d6 ma may nén 2
khong khoi dong duoc thi phuong trinh thuat toan s& chira nhitng thanh phan

Sau:
L.Nl.bl.Cg.gg (3'88)

- Néu & chu trinh 13p nguoc, t6 may nén 1 1am chu, tram phét yéu cau 1 may
nén, xuat hién tin hiéu dimg sy ¢ may & t6 hop ¢ t6 may 1 thi phwong trinh
thuat toan s& chtra nhitng thanh phan sau:

LN,C,F? (3-89)
1~1% d

- Néu & chu trinh lip ngugc, may nén 1 1am chi, tram nén c6 tin hiéu
yéu cau 2 may nén hoat dong thi phuong trinh thuét toan sé chira nhimng thanh

phan sau:

LN,b,C, (3-90)



- Néu ¢ chu trinh 13p nguoc, t6 may nén 2 1am chu, tram phat c6 2 may
dang lam viéc, xuét hién tin hiéu dung su cd & to may nén 1 thi phuong trinh
thuat toan s& chtra nhitng thanh phan sau:

LN,b,F} (3-91)

- Néu ¢ chu trinh 13p nguogc, t6 may nén 2 1am chu, tram nén c¢6 1 may
nén lam viéc, tram nén yéu cau 2 may nén hoat dong, vi Iy do nao d6 may nén
khong khoi dong duoc thi phuong trinh thuat toan s& chira nhiing thanh phan
Sau.

LN, b,.C,0} (3-92)
Néu & chu trinh 13p thuan, tram nén 1 lam chu, tram nén ¢6 2 may nén dang
hoat dong, xuét hién tin hiéu yéu cau 3 may cung hoat dong thi phuong trinh

thuat toan s& chtra nhitng thanh phan sau:
L.N1.b,.Cs (3-93)

- Néu ¢ chu trinh 13p ngugc, may nén 2 lam chu, tram nén c6 2 may
nén dang lam viéc, xuat hién tin hi¢u y€u cau 3 may cung lam viéc thi phuong

trinh thudt toan s& chira nhitng thanh phan sau:
LN, b, C, (3-94)
Vay phuong trinh thuét toan hinh Iénh khéi dong méay nén 3 nhu sau:
Ks=
[d,.N, +LN,.C,.F?+LN,.C,b + LN, b, F? +LN.b.C,.92+LN,C.F!+LN,b,.
C,+LN,b,.F +LN,b.C,.gt + LN, b, C, +LN,b,C,]0% T, (3-95)
3.2.6. Khoi lwgng thuét toan hinh thanh 1énh dirng may

+ Chtrc nang: Thu nhéan tin hi€u, st ly va hinh thanh 1énh dimg cac may

nén



+ So dd khdi:

N1, N2, N3
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Hinh 3.10. So' d6 thudt todn dirng may

+ Tin hi¢u vao cta khoi

N1, N, Ng: tin hiéu nhan biét ctia may chu

bs: s6 may dang hoat dong

C,: s6 may can thiét 1a 2

F"y : Tin hiéu bao dimg sy cb t6 may

L: tin hiéu nhan biét chu trinh lap

T": tin hiéu ding bang tay

g : tin hiéu bdo may nén khéi dong khong thanh cong

+ Tin hiéu ra cta khbi

T.: tin hiéu ding t6 may 1

T,: tin hiéu dimg t6 may 2

Ts: tin hidu dimg t6 may 3

+ Phuong trinh thuat toan hinh thanh 1énh dimg t6 may 1



- Néu may 1 bi su ¢ phai ding thi phuong trinh thuat toan s& chira

nhimg thanh phan sau:
Fi (3-96)
- Néu may 1 dung bang tay thi phwong trinh thuit toan chira nhiing
thanh phan sau:
T (3-97)

- Néu ¢ chu trinh lip thuin, may 2 dang 1am chu, tram dang c6 may
hoat dong, tram can thiét 2 may hoat dong thi phuong trinh thuét toan s& chtra

nhing thanh phan sau:
L.N2.b3.C, (3-98)

- Néu & chu trinh 13p nguoc, may 3 dang 1am chu, tram may dang c6 3
may hoat dong, tram c6 tin hiéu can 2 may hoat dong thi phuong trinh thuat

toan sé& chira nhitng thanh phan sau:
LN, b, C, (3-99)
Vay phuong trinh thuét toan hinh thanh 1énh dimg t6 may 1 nhu sau:
T,= € +T} +LN,b,C, + LN,b,C, K, (3-100)
+ Phuong trinh thuét toan hinh thanh ding t6 may 2
- Néu may 2 phai dung do sy cb thi phuong trinh thuat toan s& chira
thanh phan sau:
Fi (3-101)
- Néu t6 may 2 dimg bang tay thi phuong trinh thuat toan s& chua
nhimng thanh phan sau:

T? (3-102)



- Néu chu trinh 1dp thuan, may 3 lam chu tram c6 3 may lam viéc, co
tin hiéu tram nén can 2 may hoat dong thi phuong trinh thuat ton s& chira

nhing thanh phan sau:
L.N3.bs.C, (3-103)

- Néu & chu trinh 1ap nguoc, may 1 lam chd, tram c6 3 may lam viéc,
xuét hién tin hiéu yéu clu 2 may hoat dong, thi phuong trinh thuat todn s¢€

chtra nhitng thanh phan sau:
LN, b,C, (3-104)
Vay phuong trinh thuét toan hinh thanh 1énh ding t6 may 2 nhu sau:
T, = €2 +T2 +LN,b,C, + LN, b,C, k, (3-105)
+ Phuong trinh thudt toan hinh thanh 1énh ding t6 may 3.

- Néu may 3 phai ding do sy cb thi phuong trinh thuat toan s& chira

thanh phan sau:
F: (3-106)
- Néu may 3 duoc ding bang tay thi phuong trinh thuét toan sé& chira
thanh phan sau:
T? (3-107)
- Néu & chu trinh 1dp thudn, may 1 lam chu, tram c¢6 3 may lam vigc,
xuat hién tin hiéu yéu ciu hai may hoat dong thi phwong trinh thuét toan s&
chtra céc thanh phan sau
L.N;.bs.C, (3-108)

- Néu chu trinh 1ap nguoc, may nén 2 1am chu, tram nén c¢6 3 may hoat
dong, tram nén phat tin hi¢u yéu cau 2 may hoat dong thi phuong trinh thuat

toan s& chtra nhitng thanh phan sau:

LN, b,C, (3-109)



Viy phuong trinh thuat toan hinh thanh 1énh dimg t6 may nén 3 nhu

Sau.
Ta= €2 +T2 + LN, b,C, + LN, b,C, k, (3-110)

3.3. UNG DUNG LAP TRINH PLC VAO HE THONG PIEU KHIEN
TU PONG HE THONG GOM 3 MAY

Ngay nay cung da voi sy phat trién cta cac thanh tyu khoa hoc k¥ thuat
la nhitng tng dung cua n6 vao trong tung linh vyc, linh vuc diéu khién duoc
mo rong dén ca qua trinh san xuét phirc tap. Hién nay nhiéu linh vuc san xut
cac hé théng diéu khién nhu role, cam chuong trinh d6i khi hay khoa hoc k¥
thuat thé ung dung dugce. Tur khi PLC ra doi n6 da dem lai nhiéu thuan tién
va 1am cho tho tic mdy trdé nén nhanh nhen, dé dang va tin cdy, né da tung
budc phat trién tiép can theo cac nhu cau ciia sy phét trién cong nghé. Trong
thiét bi chap hanh c6 thé duoc ndi truc tiép voi PLC. Chuong trinh chi ra céc
phuong thirc hoat dong dugc viét truc tiép vao bo nhd. Khi ¢6 sy thay dbi nao

d6 trong cau tric diéu khién ta chi can thay doi chuong trinh trong bd nhé.
3.3.1. Gan dia chi dau vao ra logic
a. Gan dia chi dau vao

Bang 3.2: Cac dau vao:

Pia chi Tin hiéu tir hé thong dén PLC Ki hiéu
10.0 Lay tir tiép diém phu cua cong tac to chay may 1 Al
lo.1 Lay tir tiép diém phu cua cong tac to chay may 2 A2
l0.2 Lay tir tiép diém phu cua cong tac to chay may 3 A3
0.3 Tin hiéu ap suat binh cao ap gidm con 0,8 Pdm D1
lo.4 Tin hiéu ap suat binh cao ap giam con 0,7 Pdm D2
l0.5 Tin hiéu ap suat binh cao ap giam con 0,6 Pdm D3




lo.6 Tin hiéu x04 sy ¢ Eo
lo.7 | Nhiét d6 dau day cao EL
11.0 ap suat dau day cao E',
11.1 ap suat dau day boi tron giam E'
11.2 Nhiét do dau cacte may nén cao E',
11.3 | Nhiét d6 dau ddy qua cao E's
11.4 ap suat dau boi tron qua thap E's
11.5 Nhiét d6 nudc lam mat cao E%,
12.0 Nhiét d6 nude 1am mat qué cao E'g
12.1 Mirc nuée lam mat thap =
12.2 Mitc dau boi tron thap E'o
12.3 Tin hiéu cat chuéng dén, coi Fo
124 | Tin hiéu khoi dong may 1 thanh cong Gl
(Lay tir cong tic to khai dong A)
12.5 Tin hiéu khoi dong may 2 thanh cong G
(Lay tir cong tic to khai dong A)
12.6 Tin hiéu khoi dong may 3 thanh cong G’
(Lay tir cong tic to khai dong A)
12.7 | Tin hiéu khoi dong may 1 khong thanh cong G
13.0 Tin hiéu khoi dong may 2 khong thanh cong G%
13.1 | Tin hiéu khoi dong may 3 khong thanh cong G%
13.2 Tin hi¢u chon méy nén 1 lam chu CH,




13.3 Tin hi€u chon may 2 lam chu CH,
13.4 Tin hi¢u chon may 3 lam chu CH;
13.5 Tin hi¢u lya chon chu trinh 1dp

13.6 Tin hiéu dimg may 1 bang tay T
13.7 Tin hiéu dimg may 2 bang tay T4
14.0 Tin hiéu ding méy 3 bang tay T3
14.1 Nhiét d6 dau day cao =
14.2 ap suat dau day cao E%
14.3 ap suat dau boi tron giam E%
14.4 Nhiét do dau cacte may cao E%,
14.5 Nhiét d6 dau day qua cao E%
14.6 ap suit dau boi tron qua thap E%
14.7 | Nhiét d6 nuéc 1am mat cao E%
15.0 Nhiét d§ nudc lam mat qua cao E%
15.1 Mirc nudc 1am mat thap E%
5.2 Mirc dau boi tron thap E%
15.3 Nhiét d6 dau day cao =
15.4 ap suat dau day cao E%,
15.5 ap suat dau boi tron giam E%
156 | Nhiét d6 dau cacte may cao E%,
157 | Nhiét d6 dau ddy qua cao E%
16.0 ap suat dau boi tron qua thap E%




16.1 Nhiét d6 dau day qua cao

16.2 | Nhiét d6 nudc 1am mat qua cao E%

16.3 Mirc nudc 1am mat thap E%

16.4 Mirc dau boi tron thap E%

16.5 ap suat nudc 1am mat cao Nc

16.6 ap suat nudc 1am mat thap Nt

16.7 Khot dong tay may 1 K1

17.0 Khoi dong tay may 2 Kt

17.1 Khot dong tay may 3 Krs
b. Gan dia chi dau ra
Bang 3.3: Cac dau ra:

Pia chi Tin hiéu tir h¢ thong dén PLC Ki hi¢u

Q0.7 Bio ap suat dau day cao (may 1) b7
Q1.1 B4o nhiét do dau ccte may 1 cao P8
Q2.0 Bio nhiét do dau day qua cao 150)
Q2.1 B4o ap suat dau boi tron qua thap P10
Q2.3 Nhiét d§ nudc lam mat qua cao bll
Q2.6 Bio ap suat dau ddy may 2 cao bi2
Q3.0 B4o nhiét do dau cacte may 2 cao b13
Q3.1 B4o nhiét do dau day qua cao (may 2) P14
Q3.2 Bio nhiét do dau day qua thap (may 2) P15
Q3.4 Nhiét d§ nudc lam mat qua cao (may 2) bie




Q3.7 B4o ap suat dau ddy may 3 cao b17
Q4.1 B4o nhiét do dau cacte may 3 cao b18
Q4.2 B4o nhiét do dau day qua cao (may 3) P19
Q4.3 B4o nhiét do dau day qua thip (may 3) D20
Q4.5 Nhiét d§ nudc lam mat qua cao (may 3) b21
Q5.2 Tin hiéu bao su cd may 1 Pg;
Q5.3 Tin hiéu béo sy ¢d may?2 b,
Q5.4 Tin hiéu bao su co may 3 Ds;
Q5.5 Bao dirng mayl b,
Q5.6 Béo ding may 2 b,
Q5.7 Bé4o durng may 3 b;
Q6.0 Bao may 1 lam chu b,
Q6.1 Bao may 2 lam chu bs
Q6.2 B4o may 3 lam chu bs
Q6.6 Dung may nén 1 T,
Q6.7 Dung may nén 2 T,
Q7.0 Dung may 3 T3
Q7.1 | Cap ngudn san sang khdi dong may 1 + dén bao SS;
Q7.2 | Khéi dong chay sao (y) dong co lai may 1 +bdo CY,
Q7.3 | Khoi dong tam giac (A) dong co lai may 1 + bao CA;
Q7.4 | Cap nguon san sang khoi dong may 2 + dén bao SS;
Q7.5 | Khoi dong chay () dong co lai may 1 + bao CY,




Q7.6 | Khéi dong tam giac (A) dong co lai may 2 + bao CA,
Q7.7 | Cap ngudn san sang khai dong may 3 + bao SS;
Q8.0 | Khdi dong may nén 3 chay sao (y) + dén bao CY;
Q8.1 | Khoi dong may nén 3 chay tam gidc (A) + dén bao CA;
Q8.2 Chay bom nudc lam mat 1 B,
Q8.3 Chay bom nudc lam mat 2 B,




C. Gan dia chi vao —ra PLC

® 1M
al 0.0 Ti€p diém phu cong tac to chay
Amay 1
a2 0.1 Tiép diém phu cong tic to chay
A may 2
a3 0.2 Tiép diém phu cong tic to chay
A may 3
d1 0.3 Tin hiéu ap suat binh cao ap
giam 0,8 P4,
" 0.4 Tin hiéu ap suat binh cao ap
giam 0,7 P4,
43 0.5 Tin hiéu ap suat binh cao ap
giam 0,7 Py,
E 0.6 Tin hiéu ap suat binh cao ap
giam 0,6 P4,
E, 0.7 | Nhiét do dau diy cao
[ 2M
E; 1.0 ap suat dau day cao
E/ 1.1 ap suat dau boi tron giam
E, 1.2 Nhiét d6 dau cacte may nén cao
5 13 | Nhiét do dau day qua cao
E 1.4 ap suat dau boi tron qua thap
E; 1.5 Nhiét 30 nudc lam mat cao
o—— M
L+
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+ - M
||
Es 2.0 Nhiét d§ nudc lam mat
qué cao
Eq 2.1 Mirc nudc 1am mat thap
Ei, 2.2 Mitc dau boi tron thép
2M
Ok 2.4 Tin hiéu khoi dong may 1
thanh céng
9% 2.5 Tin hi€u khoi dong may 2
thanh céng
J 2.6 Tin hi¢u khoi dong may 3
thanh céng
do 2.1 Tin hi¢u khoi dong may 3
khéng thanh céng
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+ M
||
do 3.0 Tin hi€u khoi dong may
nén 2 khéng thanh cong
do 3.1 Tin hiéu khoi dong may

nén 3 khéng thanh cong

CH, 3.2 Tin hi€u chon may 1 lam
chu

CH; 33 Tin hiéu chon may 2 lam
chu

® 2M

CH; 3.4 Tin hi€u chon may 3 lam

chu
L 3.5 Lua chon chu trinh 1ap
1
T 3.6 Tin hiéu dimg may nén 1
bang tay
2
T 3.7 Tin hiéu dimg may nén 2

bang tay
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+ - M
| —@
T: 4.0 Tin hiéu dimg méy nén 3
bing tay
E; 4.1 Nhiét d6 diu dy cao
E: 4.2 ap suat dau day cao
ES 4.3 ap suat du béi tron giam
2M
o —
E: 4.4 Nhiét d6 dau céacte may nén
Ccao
E: 4.5 Nhiét 46 dau day qua cao
E: 4.6 ap sut dau boi tron qua
thap
E’ 4.7 Nhiét d§ nudc [am mat cao
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s "

E: 5.0 Nhiét d6 nudc lam mat qua
cao

E; 5.1 Murc nudce lam mat thép

Ef 5.2 Muc dau boi tron thap

E; 5.3 Nhiét d6 dau déy cao

2M
o
E: 5.4 ap suat dau day cao
= 5.5 ap sut dau boi tron gidm
3 \

E: 5.6 Nhiét d¢ ddu cicte may nén
cao

E: 5.7 Nhiét do dau déy qua cao

Hinh 3.15. So' d6 nguyén Iy dau vao ciia médun mé réng thir tw EM 221




4|_ |_ 1M
E, 6.0 ap suat dau boi tron qua
thap
E? 6.1 Nhiét d0 nudc lam mat cao
E: 6.2 Nhiét d6 nudc 1am mat qua
Ccao
E; 6.3 Murc nudce lam mat thép
o | 2M
El 6.4 Mirc dau boi tron thap
Nc 6.5 ap suat nudc lam mat cao
Nr 6.6 ap suat nudc lam mat thap
Ky 6.7

Khoi dong tay may nén 1
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to- 1M
!

Ktz 7.0

Kho1 dong tay may nén 2

Krs 7.1

Khoi dong tay may nén 3

7.2

7.3

2L

7.4

7.5

7.6

7.7
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1L

0.0

Khéi dong tay may nén 2

0.1

Kho1 dong tay may nén 3

0.2

0.3

2L

0.4

0.5

0.6

3L

®D7

0.7

Bao ap suat dau day may

nén 1 cao

®D8

11

Bao nhiét do dau cacte may

nén 1 cao

L+
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L ° 1L

® P9 1.0 B4o nhiét 6 ddu ddy may
nén qua cao
® b10 1.1 Béo ap suét dau boi tron
may 1 qué thap
1.2
1.3 Béo nhiét do nudc lam
mat qua cao
®
2L
14
15
@ b12 1.6 B4o ap suat dau day may
nén 2 cao
1.7
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1L

Bao nhiét do dau cacte may nén 2

cao

bleé

D17

e

2. | Béo nhiét d6 ddu day may nén 2
qua cao

2. | Bao ap suit dau boi tron qua thap

2.

2. | Bao nhi¢t o nudc lam mat qua
cao (may 2)

2.

2.

2. | Bao ap suét dau day may nén 3

cao
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I I PY 1L
3.0 | Bdo nhiét 6 dau cacte may
nén 3 cao
® b18 3.1 | Bao nhiét d6 dau ddy qué cao
(may 3)
® b19 3.2 | B4o 4p suét dau boi tron may 3
qué thap
® D20 3.3
[ 2L
® b21 3.4
@ D22 3.5 | Bo nhiét d6 nudc lam mat qua
cao (may 3)
3.6
3.7
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o ° 1L
4,
0
® DS1 4.
1
4. | Bo hiéu su cb may 1
2
® pSs2 4. | B4o hiéu sy c¢b may 2
3
o — 2L
bS3 4. | Bao hiéu su c6 may 3

Bao dung may 1

Bao durng may 2

b3 4. | Bao dimg may 3

9 & © O

Hinh 3.22. So' d6 nguyén Iy dau ra ciia médun mé réng thir tuw EM 222






1L

5.0

B4o may 1 lam chu

5.1

Bao may 2 lam chu

5.2

Bao may 3 lam chu

5.3

2L

5.4

5.5

TG1

5.6

Role trung gian ngat nguon

cong tic to SS1

TG2

5.7

Role trung gian ngat nguon

cong tic to SS2
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1L

6.0

Role trung gian ngat ngudn

cong tac

TG4

6.1

Role trung gian déng ngudn cho
SS1

TG5

6.2

Role trung gian dong ngudn

cho CY1

TG6

6.3

Role trung gian déng ngudn

cho CAl

TG7

2L

6.4

Role trung gian dong ngudn

cho SS2

TG8

6.5

Role trung gian déng nguon cho

CY2

TG9

6.6

Role trung gian déng nguén cho

CA2

TG1

6.7

Role trung gian déng nguén cho

SS3
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1L

7.0

Role trung gian ngit ngudn

cong tac

TG4

7.1

Role trung gian déng nguon cho
SS1

TG5

7.2

Role trung gian déng ngudn cho

CY1

TG6

7.3

Role trung gian déng ngudn cho

CAl

TG7

2L

7.4

Role trung gian déng ngudn cho
SS2

TG8

7.5

Role trung gian dong nguon cho
CY2

TG9

7.6

Role trung gian dong ngudn cho
CA2

TG1

7.7

Role trung gian dong ngudn cho

SS3
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1L

8.0

Role trung gian déng ngudn
cho CY3

TG12

8.1

Role trung gian déng nguon cho

CA3

TG13

TG14

8.2

Role trung gian cip ngudn

cong tac to bom nudc Bl

8.3

Role trung gian cap ngudn

cong tic to bom nuédc Bl

2L

8.4

8.5

8.6

8.7
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KET LUAN

Sau thoi gian nghién ciru va 1am dd an voi dé tai “Tén dé tai: Nghién
ciru thiét ké va dé xuit quy trinh thiét ké tw déng hoa cac hé thong bom,

may nén khi, nén lanh,”. Em di dat duoc mot s6 két qua sau:
— Co s6 1y thuyét vé bom, may nén lanh nén khi.
— Céau tao va nguyén 1y hoat dong may bom, may nén khi, nén lanh

— Tim hiéu cau tao, dac diém k¥y thuat cua céc thiét bi: PLC, cac cam

bién ap luc, cdm bién nhiét do, dong ho hién thi s6 da nang...

— Tim hiéu duoc qua trinh ty dong hoa ciia cac hé théng bom, nén
lanh, nén khi d6 1a tién dé va bai hoc quy gia hanh trang dé giup

ich cho em sau khi ro1 mai truong.

Trong qué trinh thyc hién dd an thdy PGS.TS.Hoang Xuan Binh di
tan tinh hudng dan em dé c6 thé hoan thanh do 4n mot cach tot nhat. Em ciing
d3 cb gang nhiéu nhung do han ché vé thoi gian, kién thuc va tai lidu tham
khao nén s& khong tranh khoi nhitng thiéu s6t. Rat mong nhén duoc nhiing ¥
kién b sung, gop ¥ cta quy thdy co dé dé tai cia em ngdy cang hoan thién

hon.

Em xin chan thanh cam on !
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PHU LUC 1
Chuwong trinh diéu khién
Tham khao tu li¢u tai “thu vién khach san sinh vién trudng Pai hoc

Dan Lap Hai Phong”

Hetwork 1 METWIORK TITLE (=zingle ine) CHUDMG TRIMH DIEL KHIEM TREM PLC
0.0 101 102 Q0.0
[ | [ | ¢ )
- I - {

Hetwork 2
10.1 0.2 0.0 201

L || [ ;| ¢

— | - | 7] ¢ )
0.0 0.2
[ |
- I
10.0 101
[ |
1| 1|

Hetwork 3
0.0 Qoo Q.1 Q0.2
[ [ . [ . P
1| 1 7 1 7 ¢ )



Hetwork 4

¥ac dinh =0 may nen can thiet

Q02 0.3
| | | | {
| | | | »
0
| |
| |
Hetwork 5
201 0.4
| | | | {
| | | Y
z0.0
| |
| |
Hetwork &
200 0.5
| | | | {

0.3

0.4

0.5

)



Hetwork 7

Hac dink tink trang ki thuat may nen

0.7 |2.2 CI06
| l | | {
| | | L)
Hetwork 8
1.0 |2.2 Qny
| l | | {
| | | -
Hetwork 9
1.1 |2.2 21.0
| l | | {
| | | %
Hetwork 10
1.2 |2.2 1.1
| | | | {
| | | %
Hetwork 11
1.3 2.2 Q2.0
| | | |
| | | | )
Hetwork 12
1.4 2.2 Q21
| | | |
| | | )
Hetwork 13
1.5 |2.2 Q2.2
| | | |
| | | )
Hetwork 14
1.6 2.2 Q2.3

)



Hetwork 15

.7
| l

Hetwork 16

2.0
| l

Hetwork 17

3.7
| |

Hetwork 18

4.0
| l

Hetwork 19

4.1
| l

Hetwork 20

4.2
| |

Hetwork 21

4.3
| l

Hetwaork 22

4.4
| |

2.4

Q2.5

Q26

Q27

3.0

231

(3.2

Q3.3



Hetwork 23
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