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LOI MO DAU

Ngay nay, nhimg tién bo khong ngimg cta khoa hoc k¥ thuat, nhit 1a cac
tmg dung cua dién tir - tin hoc vao cudc sdng da 1am thay ddi sdu sic ca vé
mat ly thuyét va thuc té trong linh vuc ty dong hoa.

Ngoai su ra doi cua cac tién bo bién doi dién tu cong suat véi kich thuée
nho gon va tac dong nhanh, nhay, dé dang ghép ndi véi cac vi mach diéu
khién v&i cac may tinh. Cac phan mém chuong trinh diéu khién ludn dugc
nang cao va ngdy cang hoan thién hon nham dap tng tot véi cac nhu cau cia
thiét bi san xuét va doi séng.

Véi nhu cau trén em dugc giao dé tai : “ Thiét ké hé thong bom dau
ting ap 2 cip cho hé phat dién du phong cong suat 16n ”

Trong qué trinh 1am d6 4n, duoc sy gitp d& hudng dan nhiét tinh cia
thay gido hudng dan va cac ban em da hoan thanh dugc do an nay. Tuy nhién

do trinh do co han, ban d6 an khong thé tranh khoi nhimng thiéu sot.

Em mong nhan dugc su gop ¥ cua cac thay cd gido va cac ban.

Sinh vién

Pham Van Tuan



CHUONG 1.

GIOI THIEU CHUNG VE HE THONG BOM

1.1. Khai quat chung vé cic hé thong bom
1.1.1. Khai quat chung

Bom 1a may thuy lyc dung dé hat va diy chét 1ong tir noi ndy dén noi
khac. Chét long dich chuyén trong duong dng nén bom phai ting ap suat chat
long & dau duong dng dé thing tré luc trén dudng éng va thang hiéu ap suat &
2 dau duong Ong. Ning luong bom cip cho chat long 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 d0 v.v...) va bom phai chiu dugc tinh chét 1y hoa cua chét long can van
chuyén.

1.1.2. Vai tro cia bom

La may dé di chuyén dong méi chét, va ting ning luong ctia dong moi
chat khi bom 1am viéc niang lwong ma bom nhan duoc tir dong co s& chuyén
héa thanh thé nang ,dong nang va trong mot chung muc nhét dinh thanh nhiét
nang ctia dong moi chat.

Bom dugc sir dung rong rai trong nhiéu linh vuc:

Trong néng nghiép bom 1a thiét bi khong thé thiéu dé thuc hién thay loi hoa.

Trong cong nghi¢p bom dugc st dung trong cong nghiép khai thac mo
quing dau hay trong cac cong trinh xay dyng. Hién nay trong diéu khién qua
trinh thi bom duoc str dung nhiéu trong viéc van chuyén ngyén liéu, hoa chat,
quang dau....1a phuong tién chuyén tién loi va kinh té

Trong nganh ché tao may bom duoc str dung pho bién, né 1a mot trong
nhimg bd phan chu yéu cta hé théng dicu khién thiy luc va hé thong dicu
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 do phan bd pham vi sir dung cua
cac loai bom thong dung duoc thé hién.

1.2. Phan loai chung hé théng bom
Phu thudc vao dic tinh ciu trac, diéu kién l:flp rap va moi truong hoat
dong. Bai vay co rat nhiéu tiéu chuin dé phan loai may bom. Sau day la vai
tiéu chuan pho bién:
e Dua trén dic tinh tic dung phan ra: may bom thé tich va may bom
dong hoc
May bom dong hoc:
May bom canh(canh dan) : may bom dong hoc va may bom thé tich
May bom di¢n
May bom ma sat
May bom thé tich
May bom dang tinh tién
May bom dang tay quay
May bom dang roto - quay, roto — tinh tién.
e Dua trén dic tinh ciu tric:
Theo hudng diat truc quay hodc co cdu lam viéc: may bom nam
ngang , may bom dat diing, may bom truc dung.
Theo s luong cap, s6 luong dong: miy bom don cip, may bom da
cap, may bom don dong, may bom da dong.
Theo yéu cau van hanh: mdy bom mot chiéu, miy bom thuan
nghich,may bom diéu khién, may bom bu.
e Dua trén ngudn phat dong may bom:
May bom di¢n — hoat dong nhd dong co dién
May bom diesel — hoat dong nhd dong co diesel
May bom thuy lyc — hoat dong nho dong co thuy luc.



1.3. Vai tro ciia bom trong tirng hé thong
1.2.1. H¢ thong bom ciru hoa

« Chuc ning ,cong dung cta hé thng:

Heé thdng chita chay tu dong Spinkler ddi voi thé gidi bay gio thuc sy
phé) thong, can thiét va rat hiéu qua ké ca vé mat kinh té cling nhu k¥ thuat tao
su an toan cho con ngudi va tai san vat chat, phat huy rat nhiéu hiéu qua cho
nhiing noi st dung hé théng nay.Modi khi rai ro co su cd xay ra, va dugc su
khuyén céo ciia Hiép hoi phong chay chita chay qudc té va yéu cau thyc su
can thiét lap dit cho nhiing cong trinh céng cong.

Hé thong duong dng duogc bd tri diéu nay s& duoc lap dat cac dau cam
mg nhiét theo ting thang bac nhiét d6 khac nhau trong thiét ké sir dung cia
ting cong trinh.Nhitng dau cam tng nhiét ndy s& 1am cong tac giam sat nhiét
d6 24/24 khi hé thong da duoc hoat dong.Tat ca cac dudng éng nay duogc lap
dat theo yéu cau ky thuat cao va duoc két ndi lai v4i nhau va phan chia theo
ting khu vuce (Zone) bao vé va di vé phong bom.Noi d6 dugc lap dit cac dau
tu phun khép cac dién tich can duogc bao vé di dugc tinh toan thiét ké, trén
cac duong 6ng bom, cac loai valve kiém soat, valve bao dong, tu diéu khién
may bom, hé thong giam sét cac loai valve, may bom, hd chtra nudc.

Mo ta chi tiét hé théng:

«  Ngudn nudc cp cho bé chua ly tir hé théng cap nudc thanh phd.Ngoai
ra hé théng con dugc trang bi them 2 hong tiép nudc lép dit tai hd chua
nude va tai nha bao vé dé nhan nudce tir bén ngoai khi cé sy cd xay ra
ma ngudn nude du trir khong da cung cp

« 1 bom bu ap (Jockey) truc dung da cap dugc diéu khién ty dong bang
tay thong qua ti diéu khién dit ngay gan hé thong bom.

« 2 bom ly tAm truc ngang dugc diéu khién tu dong va bang tay thong
qua ta diéu khién dugc dit ngay gan hé théng may bom.

« He théng ta dién : gdm 2 ti dién



+ Tu 1 diéu khién bom dién 1 va bom Jockey
+ Tt 2 diéu khién bom dién 2
Nguyén 1y van hanh hé théng
A. Hé théng Hose reel
Binh thudng trong dudng 6ng ap luc ludn 1a 7kg/em® . Khi ¢ su cb chay
xdy ra, ta chi viéc kéo cudn voi dén vi tri chay, déng thot c6 1 nguoi vé van
khéng ché cua hé thong hose reel. Khi d6 ap luyc nudc trong dudng dng tu
phun ra, ltc nay ap luc trong dudng 6ng tu giam di s& lam cho hé thong bom
dién cép nudc vao hé théng dé bu vao luong nudc mat di va duoc duy tri cho
dén khi chung ta hoan toan khéng ché dugc ddm chdy. Luc nay ta nhan STOP
dé dimg may bom dién va dong thoi khoi dong bom Jockey dé bu lai lugng
nuée di mat di. Khi ap luc nuée ting dén 7kg/cm’® nhu ban diu, may bom
Jockey s& tu dong tit va dua hé théng vé trang thai ty dong
B. He¢ théng Hydrant
Hé thdng duogc két ndi chung véi hé thong chita chay tr dong Spinkler va
hé thong hose reel dugc bd tri bén ngoai lam nhiém vy chita chay vong ngoai
ctia siéu thi. Khi c6 sy cd chay xay ra, ta chi viéc kéo cudn voi dén vi tri chay
dong thoi ¢ 1 ngudi mé van khdng ché ciia hé thong HYDRANT. Khi d6 ap
luc nude trong duong 6ng tu dong phun ra, ap suat trong dudng ong ty dong
giam di s& 1am cho hé théng bom dién hoat dong cip nudc vao hé thdng dé bu
luong nudc mat di va duy tri cho dén khi chiing ta khong ché hoan toan duoc
dam chay. Luc nay ta nhan STOP dé dimng bom dién va dong thoi khoi dong
bom Jockey dé bu lai lwong nudc chita chay. Khi 4p lyc nuéc ting dén
7kg/cm? nhu ban dau, bom Jockey s& tu dong tit va dua hé thong trd vé ché
do tu dong.
BOM DIEN SO 1
Trudc khi van hanh thir mdy béng tay vi tri MANUEL nén ki€m tra lai tinh

trang van hanh tu dong ciia may bom dién



Pong valve s6 21,22,23 ctia hé thong 3 ZONE 1,2,3
Chuyén cong tic chuyén mach vé vi tri OFF ctia bom Jockey va bom dién

0 2

MG tir tir valve s6 29 gan cong tac ap luc va dong ho dp luc lic van hanh

Ghi nhé lai dp luc k€ khi bom dién van hanh tu dong lai(4.5 7kg/cm?ap
luc) bom dién so 1

Pé may bom van hanh trong 10 phit dé kiém tra

Poéng tir tir valve s6 29

Chuyén cong tic tir vi tri MANUEL vé vi tri STOP hodc OFF bom dién s6 1

Mo valve s6 21,22,23 clia hé thong 3 ZONE 1,2,3

Chuyén cong tic chuyén mach ctia bom Jockey vé vi tri AUTO

Chuyén cong tic chuyén mach ctia 2 bom dién vé vi tri AUTO

Két thiic qud trinh kiém tra bom dién so 1

Kiém tra lai hé thong bdo dong tai tram diéu khién

Kiém tra phao va miic nuéc cua ho chita

BOM DPIEN SO 2 LAM TUONG TUBOM DPIEN SO 1

Hinh 1.1: Vi tri 2 bom



Mach dong luc cho bom dién s6 1 va s6 2:
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Ta cung cép dién cho bom tir lu6i dién 3 pha dé bom hoat dong, trong
mach c6 cac bd phan nhu cau chi, cong tic to, ro le nhiét dé bao vé ngén
mach diéu khién, bao vé nguén va bao v€ qua tai dong cho phu tai tranh

trudong hop ¢6 su co xay ra.
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Hinh 1.3: So d6 dong luc
Pién dugc lay tir nguon cia so d6 hinh 1.1 va duge ndi véi 3 chiéc ampe
ké dé do dong qua mach dam bao rang dong khong vuot qué gia tri cho phép.
C6 céc cau chi , cong tic to va ro le nhiét dé bao vé cho mach dién.
So do tong thé phong chay chita chdy cta hé théng bom ciru hoa duoc

trinh bay dudi hinh sau:
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Van hanh hé thong

+ Pua hé thong vao st dung
Pong lai valve xa s6 21d,22d,23d cua valve bao dong ctia Zone 1,2,3(tuy

theo zone nao dang c6 su co chay)

Mo valve s6 28 cta valve an toan

Chuyén cong tic ché do tw dong AUTO ctia hé thong bom dién s 1 hoic s6
2 d€ bom cung cip nudc vao hé thong dudng ong

Khi 4p luc k& chi 7.5 7kg/cm? tat bom dién bang céch chuyén vi mach vé
vi trf STOP hoidc OFF khi 4p luc hién thi 7.57kg/cm? trén dong hé dp luc

Chuyén cong tic vé ché do AUTO cuia hé thong bom Jockey,bom Jockey s&
tw dong ding hoat dong khi ap luc trén dong ho cua tram diéu khién hién thi
7.57kg/cm? .Lic nay bom dién s6 1 van & ché do OFF

Chuyén cong tic chuyén mach vé vi tri AUTO cua tét ca 2 bom dién

MO tir tir valve s6 21c¢,22¢,23¢ cha chuodng bio dong bing nuGc dé dua he
thong vao ch€ do lam viéc tu dong

Kiém tra dong h6 am & trudc dau bom dién 1 va 2.Sau d6 kho4 valve nay lai

Stt dung van hanh hé thong tu dong

Can phai mé& cac valve sau:2,10,11,21,22,23,20,38,41,30,23¢,22¢,21¢

Can phai dong cac valve sau:28,24,21a,22a,23a,24,28 .Dac biét vGi valve 28
cta tuong nudc ludn luon déng (muon mdé valve nay phai c6 quyét dinh ding
dan vé su ¢ chdy rd rang)

Khi xay ra su c6 chay
+ Bdo cho bo phan bao vé va bdo dong toan khu vuc
+ Khi su ¢6 chdy dang xdy ra,kiém tra c4c valve s6 2,10,3,11,21,22,23,20,38
,41,30,23¢,22¢,21¢,céac valve nay phai mé hoan toan.
+ Kiém tra hoat dong ctia nguén nuGc cip vao bé chita va bo sung lién tuc va
thudong xuyén.
+ Chi nging su hoat dong ctia hé thong khi thuc su biét ro su ¢6 chdy da thuc

su duogc dap tat

13



Khi su c6 da duge dap tat
+ Chuyén vi tri cong tic clia ca 3 bom dién vé vi tri Stop hodc OFF trén tu
diéu khién.
+ Déng valve s6 21¢,22¢,23¢ cua chuéng bdo dong bang nudc ctia 3 Zone
1,2,3 tuy theo zone nao dang c6 su co chay.
+ M& valve x4 thir s6 21a,22a,23a cta valve bdo dong zone s6 1,2,3 dé xa hét
nudc ra khoi hé thong ong(tuy theo zone nao dang c6 su c6 chay).
+ Thay thé cdac diu phun Spinkler bi hu hong bang nhitng dau phun spinkler
m&i cung chiic nang(nhiét do,ching loai).
Luu y quan trong

Trong qua trinh van hanh,bao tri,slra chita tai phong bom,can dac biét chu y
dén valve an toan dugc cai dat xa 9kg/ cm ap luc lam viéc t6i da cua dau
Spinkler 1a12kg/ cm ,trong khi d6 cot ap ciia bom la H=100m,tuong duong 14-
15kg/ cm khi khong tai,néu khong kiém tra valve an toan thuong xuyén,khi hé
thong bom hoat dong c6 thé dan dén khong khong ché duoc 4p luc cta hé
thong,s€ gay hau qua la lam v& cac dau Spinkler,gdy hu hong dén hang hoa
thi€t bi trong pham vi ma hé thong nay bao vé.

e Nhan xét:

Hé théng bom ctru hoa c6 rat nhiu tién ich va co tac dung hiéu qua rat
16n trong doi séng hang ngdy, no giup ich rat nhiéu cho con nguoi va cé thé
sir dung & nhiéu noi vi du nhu : trong nha may xi nghiép, trong khu chung cu
do thi, trong cac si€u thi, khach san, van phong v.v... dé phong tranh nhiing
su c6 khong mong mudn xay ra, vi vay ma hé thong bom ctru hoa 13 mot phan

khong thé thiéu trong doi sdng hién nay.

14



1.2.2. So' @6 nguyén 1y ciia hé bom bon kin

@ =
X5

Hinh 1.8: So d6 hé théng bom bén kin

Chu thich:
1 : Hé thong bom moi
2: Binh kin ( hidro pho)
3: Phu tai.
« Cac diém do va loai sensor dung cho hé théng:

D;: Po mic chét long cua binh chtra hodc song hd ma hé théng bom
chat 1ong, dé tin hiéu hoa chat 1ong & cira hit, néu muc qua thap thi ding dng
bom.

D,: Chi sir dung trong giai doan khdi dong bom, muc dich do ap suat
bom.

Pua vé diéu khién, néu qua thoi gian nao dé thi cat( khong chay
bom).

D;: Po 4p sut cong tic ctia bom, khoi dong bom khac néu diém do &

day khong dat yéu cau.

15



D,: Nap ap suat khong khi ban dau, khoa van khi lai, bat ddu cip long
vao binh,khi chiu nén nén ap luc rat manh,lic nay mdi mé van cép chat long
co phu tai.

Nguyén 1y hoat dong:

Trong trudng hop cac diém do ap sudt ( Dy, D,, D3 ) dat yéu cau: thi
tram bom hoat dong binh thudng. Nudc & trong binh chtra hodc song hd s&
dugc truyén di qua cic van va bom dé vao bdn kin, luc ndy ta nap ap sut
khong khi ban dau, khoa van khi lai, bit dau cép long vao binh, khi chiu nén
nén ap luc rat manh, lic ndy méi mo van cap chat 1ong cho phu tai, dam bao
rang khi dwa vao van hanh phai xa hét khi truéc khi cap 1ong vao.

Trong trudng hop mot trong cac diém do ap suat ( By, D,, P3) khong
dat yéu cau:

Néu ap suit do muc (D;) khong dat yéu cau thi bom sé& dimg, luc nay hé
théng bom moi s& hoat dong dé cung cip nudc cho hé théng, dam bao rang sé
c6 du nude cho tram bom hoat dong binh thuong.

Néu ap suat bom (D,) khong dat yéu cau thi bom sé& dimng hoat dong do
thoi gian khoi dong qua 1au vi lugng nudce dung cho khéi dong khong du, luc
nay ta phai diéu chinh lai luong nudc sao cho phu hop véi cong suat khoi
dong ctia bom dé hé thong hoat dong binh thuong.

Néu ap suit do dau ra (D;) khong dat yéu cau thi bom s& khong hoat
dong, lac nay ta s& khoi dong bom khac dé hé théng hoat dong binh thuong.

e Nhan xét:

Hé théng bom bon kin dugc tng dung nhiéu trong néng nghiép ciing
nhu trong cong nghiép, dap ing nhu cau vé nudc phuc vu cho san xuét ciing
nhu tudi tiéu, gop phan khong nho trong viéc gitp ich cho con ngudi, dong
thoi ¢6 thé phuc vu nhu cau trong sinh hoat ctia nguoi dan ¢ nhitng khu chung

cu do thi 16n.
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1.2.3. So d0 nguyén ly ciia hé thong bom bon hé
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Hinh 1.9: So d6 hé théng bom bon hé
Chu thich:

1: Hé théng bom moi
2: Kéthd (bon ho)
« Cac diém do va loai sensor dung cho hé théng:

D;: Po mic chét long cua binh chira hodc song hd ma hé théng bom
chat 1ong, dé tin hiéu hoa chat 1ong & cira hit, néu mirc qué thap thi dimg 6ng
bom.

D,: Chi str dung trong giai doan khé1 dong bom, muc dich do ap suit bom.

Pura vé diéu khién, néu qua thoi gian ndo do thi cit( khong chay bom).

D;: Po 4p sut cong tic ctia bom, khoi dong bom khac néu diém do &
day khong dat yéu cau.

D, Déi véi bom ho:

Po mirc ¢6 2 loai cam bién

+ ON/OFF: b4o mic cuia hé thong
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+ Analog: do phan trim
Nguyén 1y hoat dong:

Trong trudng hop cac diém do ap sudt ( Dy, Dy, D3 ) dat yéu cau: thi
tram bom hoat dong binh thudong. Nudc & trong binh chtra hodc song hd s&
dugc truyén di qua cac van va bom dé vao bon ho. O day D, s& 1am nhiém vu
do murc chat 16ng trong binh, néu mirc chit 16ng ma cao thi ta chi can dung 1
bom cho hé thong 13 di, néu muc chat 16ng ma thip ta s& phai dung nhiéu
bom cung 1 lac dé dat yéu cau dé ra.

Trong trudng hop mot trong cac diém do ap suat ( By, D,, P3) khong
dat yéu cau:

Néu ap suét do muc (D) khong dat yéu cau thi bom sé& dirng, lac nay hé
théng bom moi s& hoat dong dé cung cap nudc cho hé théng, dam bao rang s&
c6 du nude cho tram bom hoat dong binh thuong.

Néu ap suat bom (D,) khong dat yéu cau thi bom sé& dimg hoat dong do
tho1 gian kho1 dong qua 1au vi lugng nude dung cho khot dong khong du, luc
nay ta phai diéu chinh lai lugng nudc sao cho phi hop v&i cong suat khoi
dong ctia bom dé hé thong hoat dong binh thuong.

Néu ap suit do dau ra (D;) khong dat yéu cau thi bom s& khong hoat
dong, luc nay ta s& khoi dong bom khac dé hé théng hoat dong binh thuong.

e Nhan xét:

Hé théng bom bon hé duoc tng dung nhiéu trong nong nghiép ciing nhu
trong cong nghiép, dap ung nhu cau vé nudc phuc vu cho san xuét ciing nhu
tudi tiéu, gop phan khong nho trong viéc gitp ich cho con ngudi, vi hé théng
c¢6 nhiéu bom nén co thé dap tmg nhu cau trong cac cong trinh xay dung ciing

nhu trong sinh hoat cua ngudi dan ¢ nhitng khu chung cu do thi 16n.
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1.2.4. Cau triic bom trong hé thong li tau thiy
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Hinh 1.10: So dd hé théng thuy luc 14i PT500-D-N2
Pay 14 hé théng kép hoat dong hoan toan doc 1ap véi nhau nham thuc hién

viéc luan phién 1am viéc hodc thay thé khi mot trong hai hé thong c6 su cd.
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Pay 13 hai cum bom thuy luc c6 luu luong khong ddi duogce lai boi hai dong
co di bo roto 10ng soc co cong suat 15KW - 440V - 60Hz, duge cap ngudn
truc tiép tir bang dién chinh. Ngoai ra con c6 hai bom thuy luc bang tay su
dung trong truong hop su cb.

Nguyén Iy hoat dong ciia hé thong

Chon hé théng bom sb 1 hodc sb 2 hoat dong hodc ca 2 hé théng tuy
thudc vao ché do cua tau.

Cép dién khoi dong dong co lai bom thay luc. Pong co nay s& hoat
dong trong sudt hanh trinh cia tau.

Khi chua c6 tin hiéu diéu khién thi dau duoc bom qua bom va héi vé két chira.

Khi ¢6 tin hiéu diéu diéu khién. Gia sir can bé banh 14i sang trai, ta tic
dong vao lam cudn van trai c6 dién — Khi do dau thuy luc sé tuan hoan qua
van va di vao xilanh theo chiéu lam cho banh 14i quay sang trai. Qua trinh
diéu khién banh 1ai quay phai twong tu chi khac luc ndy cudn van phai s& co
dién.

Trong qué trinh hé thong 14i 1am viéc, mot phan dau thuy lyc s& dua vao
van giam ap s6 5. Néu vi mot 1y do nao dé, ap luc dau thuy lyc ting qua gia
tri dat trudc cho phép. Cac van giam ap sé md cho mot phan dau thuy luc
thong qua van nay dé vé két. Nho tic dong ctia cac van ndy, hé thong thay
luc thoat khoi tinh trang qua tai.

Khi cac bom dién khong con kha niang hoat dong, muén quay banh lai ta
phai dung bom tay.

Trude hét khoa cac van A,B,C,D mé van E, F. Muén quay banh 1ai sang
trai ta gat tay diéu khién trén van tay vé phia PORT. Van s& duoc giit nguyén
vi tri. Sau d6 tién hanh bom. Dau thuy lyc tir bom s& qua ctra F vao xilanh s
2 day pistong chuyén dong quay tru lai theo chiéu PORT, mat khac dau thuy
luc ¢ xi lanh s6 1 qua ctra E qua van tay vé két.

e Nhan xét:
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Hé bom trong thily Iyc hé théng 14i tau thuy chi duge ap dung cho cac

loai tau thuy, do d6 n6 khong duoc su dung nhiéu trong céac linh vuc cong

nghi¢p khac cling nhu trong cac cong trinh xay dung va khu chung cu do thi

1.2.5. So dd bom trong hé théng thiy lwc ciia ciu truc 157kN
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Hinh 1.11: So d6 bom trong hé thong thuy luc cau truc 157kN
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Gioi thiéu cdac phcin tir cua mach dong lyc
1 — Motor dién lai bom thuy luc
2 — Bom thuy lyc mot chiéu
3 — Van diéu khién ning co ciu méc chinh
4 — Van diéu khién nang co ciu moc phu
5 — Van diéu khién co cAu quay mam
6 — Van diéu khién co ciu xilanh nang, ha can
7 — Bom thuy luc cho co cdu méc chinh (c6 dao chiéu quay)
8 — Bom thuy luc cho co cdu méc phu (c6 dao chiéu quay)
9 — Bom thuy luc cho co ciu quay mam (c6 ddo chiéu quay)
10 — Xilanh nang, ha can
11 — Van can bang d6i trong cho co ciu quay mam
12 — Van can bang d6i trong cho co cAu nang, ha can (xilanh)
13 — Van bao vé ap luc dau cho co cau nang, ha can (xilanh)
14 — Solenoid operated valve (van mé bang nam cham dién)
15 — Solenoid valve (van diéu khién logic mé bang nam cham dién)
16 — Van diéu chinh luu luong
17 — Kiém tra van
18 — By pass plate
19 — Van an toan ap suét cho co ciu nang, ha can
20 — Check valve
21 — B6 lam mat dau
22 — B0 loc dau
23 — Stop valve
24 — Phanh cho co cdu quay mam
25 — Butterfly valve
26 — Stop valve
27 — Stop valve
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28 — Check valve
29 — Cam bién phao bao murc dau trong két
30 — Cam bién nhiét do nhiét 46 dau trong dng
31 — Van mét chiéu
32 - B¢ loc dau
Nguyén ly hoat dong:

Khi ta chay dong co chinh EM (Electric Motor) dong co s€ lai hai motor
thuy luc (2). Hai dong co thuy luc ndy s& tao 1én mot ap suat dau dé cac co
ciu hoat dong khi nhan duoc tin hiéu diéu khién tir bang diéu khién. Khdi (3)
trén hinh v& dé diéu khién van (control valve) hai van A (quay thuin) van B
(quay nguoc) diéu khién dong co thay luc (7) cho co cAu nang chinh (MAIN
HOISTING). Khi van A nhan dugc tin hi¢u diéu khién cudn hut, van A co
dién — van A m¢ duong dau diéu khién van 5/3 dudng dau dugc cap dén van
5/3 tiép theo qua van tiép luu dén giam 4p suat van ndy duoc mo — phanh
R/G dugc mé dong co thuy luc (7) chay thuan — co cAu moc chinh s& nang
hang. Tuong ty nhu vay v6i van B — dong co thiy lyc (7) chay nguoc co cdu
moéc chinh s& ha hang. Khéi (4) trén hinh vé& khdi nay diéu khién co cdu moc
phu ciing giéng nhu co cdu méc chinh. Khi van B nhan dugc tin hiéu dién
diéu khién tir bang diéu khién — van B mé — chuyén trang thai van 5/3 —
phanh R/G m¢& — dong co thuy luc (8) chay thuan — moc phu nang hang.
Tuong ty nhu vay dbi v6i van A trong trudng hop ha hang. Khéi (5) trén hinh
vé khéi nay diéu khién co cau quay mam. Khi van (26) duoc mo dudng dau
diéu khién s& mo co cau phanh (24) khi d6 chiéu quay mén s& phu thudc vao
hai van A va B trong khdi nay. Khéi (6) trén hinh v& diéu khién co cAu nang
hodc ha can. Khi van A nhéan dugc tin hiéu diéu khién dién — van A mé —
nang can. Khi van B nhén dugc tin hiéu diéu khién dién — van B m& — ha
can. Trudc khi thir tai ciu truc ta thir tat ca cac tin hiéu bao vé dé dam bao an

toan cho thiét bi va nguoi van hanh.Thir han vi cho méc chinh va méc phy

23



bao gém han vi gidi han trén va han vi gidi han duéi. Thu han vi quay can bao
gém han vi gi61 han bén trai va han vi gigi han bén phai.Thir hoat dong cua
phanh.Kiém tra nat 4n dimg su cd.

Sor d6 mach dién dong luc.
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Hinh 1.12: So d6 mach dién dong luc cho hé théng bom trong hé thong
thuy luc cau truc 157kN
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Sor d6 mach diéu khién.
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Hinh 1.13: So d6 mach dién diéu khién cho hé thong bom trong hé théng

thuy Iyc cau truc 157kN

25



e Nhan xét:

Hé bom trong thuy luc ctia cu truc chi hoat dong cho cac dong co thay
luc do d6 no chi cé thé hoat dong trong mot linh vuc lién quan dén thuy luc,
nén né khong duoc dung nhiéu trong cac nha may xi nghiép lién quan dén
nganh khéc ciling nhu khéng duoc dung nhiéu trong khu chung cu db thi.
1.2.6. Hé théng bom céip nwéc cho bao hoi

Chirc néing hé thong

C6 nhiém vu tao ra ap suat da lon dé cung cép nudc vao bao hoi va do
chénh ap dé viéc diéu khién luu luong nudc chi con 13 viée didu khién do mo
ctia van. Vay bom cap duogc thiét ké gdbm bom ting ap va bom cip, chinh 2
bom nay mic ndi tiép v6i nhau. Bom ting ap c6 chic ning ting ap suat dau
hut ctia bom cép chinh dé chong hién tugng xam thuc. Hé théng gom 3 bom
nhung chi ¢6 2 bom lam viéc con 1 bom & ché do du phong.

M&i t6 may c6 1 hé théng nudc cap gidng nhau dé cap nudc cho 16 hoi.
Hé thong nude cap nhan nudc ngung dugc gia nhiét tir binh khir khi. Cac bom
cap van chuyén nuéc cap di qua cac binh gia nhiét cao ap dé gia nhiét cho
nudc cap, sau d6 cap nude cho 16 hoi. Hé théng nudc cap diéu khién ty dong
miurc nude trong bao hoi khi van hanh binh thuong.

Hé théng nudc cap cling cung cap nude cho bd giam 6n dé diéu chinh
nhiét d6 hoi qua nhiét va qua nhiét trung gian, mat khac noé con cung cap
nudc cho cac by gidm 6n hé théng hoi thoi bui va hé théng hoi di tt cao ap.

Trong mdi 1 to may, hé thong nudc cap co 3 to bom cap (3 nhém bom
cap) A,B,C. Mdi t6 bom cip c6 2 bom (bom ting ap va bom cip nudc chinh)
duogc lap trén cing 1 tryc.

Pau hat cia bom tang ap dau vao bé du trir nude khir, dau day cua
bom ting ap dau vao dau hut bom cap chinh. Bom cép chinh duoc din bang
dong co khong dong bo roto 1ong soc dé kéo bom ting ap . Bom ting ap dugc

noi1 va1 dong co qua khdp ndi cing.
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Van mi6e cdp

Binh ‘ SR
Khu DCKDB
Khi

Bom tang 4p Bom cép chinh

Bién Tén

Hinh 1.14: So d6 nguyén 1y hé thong bom cap

Dung bién tin dé diéu chinh toc do bom c6 nhiéu uu diém hon so véi
dung khép ndi thuy lyc nhu:

D¢ tac dong nhanh va ém.

Dai diéu chinh téc d6 rong va chinh xéc.

Tiét kiém ning luong.

Khi khéi 1am viéc binh thudng thi phwong thire van hanh 1a: 2 bom 1am
viéc, 1 bom dy phong lién dong. Mdi 1 bom cép s& dap tng dugc 50% cong
suat cong voi do du phong.

M&i khéi bom cip co bd tri cac van dau hat, dau day dé dam bao thuan
tién cho viéc tach bom stra chita. Tai dau hiit mdi bom c6 trang bi mot van an
toan 4p suat.

Van diéu khién nudc cip duoc thay doi vi tri mo 1 cach ty dong bang
tin hiéu tir hé théng diéu khién nudc cap (DCS). Van diéu khién nudc cap duy
tri mic nudce trong bao hoi trong trang thai van hanh 6n dinh va van hanh tam
thoi. Toc d6 bom cip dugc thay dbi dé duy tri d6 chénh ap gitta dau day bom
va bao
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So do cap nguon
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Hinh 1.15: So d6 cap ngudn

Do dong co lai bom cap 1a dong co khong déng bo 3 pha cong suét 16n
do do6 dung role s6 SR469 dé do luong va bao vé dong co cac tin hi¢u do
ludng va bao vé déu duogc 1ay tir Role SR469 dua vé hé théng DCS qua bd
tinh toan ctia DCS va dua két qua tinh toan hién thi trén man hinh dé nguoi
van hanh dua ra quyét dinh. Tén so do cip ngudn dong co bom cap dugc cap
nguén tir 10 dan dién 6,6 kV thong qua cac bo Ngét mach Q20 va bo chuyén
mach co khi nhu trén hinh v&. Tir cong tic chuyén mach ngudn duoc cung

cap qua cac duong Line dén cac thiét bi thong qua cac dau ndi day.
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1.3. Cac thong s va dic tinh co ban
1.3.1. Cac thong s co ban
a. Cot ap H (hay ap suat bom). D6 1a luong tang nang luong riéng cho mot
don vi trong luong cua chat 16ng chay qua bom (tir miéng hat dén miéng day
cuia bom).
Cot ap H thuong dugc tinh bang mét cot chat 1ong ( hay mét ¢t nudc) hozc
tinh d6i ra 4p suét ctia bom.
P=y.H=pgH
Trong do:
v : trong luong riéng cua chét 16ng duge bom (N/m?)
p : Khéi luong riéng chét long (kg/m®)
g : Gia toc trong truong
Cot ap H ctia bom dung dé khéc phuc:
D6 chénh muirc chat 16ng giira bé chira va bé hat Hy, + Hg [m]
b. Luu luong (ning suat) bom: Do 1a thé tich chit 1ong do bom cung cap vao
bng day trong mot don vi thoi gian.
c. Cong suat bom ( P hay N )
Trong mdt s6 t6 may bom can phai phan biét 3 loai cong suat:
Cong suat 1am viéc N; (cong suat hiru ich) 1a cong dé dua mot luong Q
chat long 1én do cao H trong mot don vi thot gian (s)
Cong suét tai truc bom N (thuong ghi trén nhan bom) . Cong suat nay
thuong 16n hon N; vi c6 ton hao ma sat.
Cong suit dong co kéo bom (Ndc). Cong suit nay thuong 16n hon N dé bu
hiéu suat truyén dong gitta dong co va bom, ngoai ra con du phong qla tai bat

thuong.

d. Hiéu suat bom ( 7 ) 1a ti sd gita cong suat hitu ich N; va cong suét tai truc
bom N.

Hiéu suat luu lugng (hay hiéu suat thé tich) do ton that luu luong vi 10 ri.
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Hiéu suat thuy luc (hay hiéu sut cot 4p) do ton that cot ap vi ma sat trong
ndi bo bom.

Hiéu suat co khi do ton that vi ma sat giita cac bo phan co khi (6 bi, gdi
tryc...) va bé mit ngoai cua gudng dong (banh xe cong tac) voi chét 1ong
(bom ly tam).

1.3.2. Pac tinh cia bom

O phan nay, ta xem xét cac dic tinh bom nhu 1a mot ddi tugng ma dong
co can truyén dong. Qua do, ta thay nhiing dap Gmg ma dong co phai ¢ khi
kéo bom. Bom c6 rat nhiéu loai nén ta chi khao séat 2 loai bom chinh sau:

- Bom ly tam

- Bom piton
a. Bom ly tam

Bom ly tam 1a loai bom dong hoc, c6 canh quat. N6 dugc st dung rong
rdi va duoc kéo bang dong co dién. Bom ly tim 14 loai rat pho bién vi né bom
duoc nhiéu loai chat long khac nhau ( nudc , axit, kiém...), giai luu luong
rong ( tir vai I/phut dén vai m%s ), co cdu tao don gian, gon nhe, chic chin,
gia thanh ha...

Nhuoc diém cua bom ly tim : La khong c6 kha ning hat nude luc ban
dau (phai moi) va luu luong Q phu thudce vao cot ap H.

o Nhan xét:

Cong suat N ¢6 tri sb cuc tiéu khi luu lwong bang 0. Lic nay, dong co
truyén dong duoc mo may dé dang. Do vay ta s& khoa van trén éng day dé Q =
0. Sau thoi gian ngan khoang 1 phut thi mé van ngay dé tranh bom va chat 1ong
bi qua noéng do cong sut dong co chuyén hoan toan thanh nhiét nang. Hon nita
lic mo may dong dong co 16n s& gy nguy hiém cho dong co néu Q = 0.

b. Bom pitton

Bom pitton 13 loai bom thé tich ¢6 nguyén 1y lam viéc don gian.
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Véi cung luu lwong nhu nhau thi bom pitton céng kénh va kho ché tao
(kin, khit...) hon so v&i bom ly tam. Do vay, & ving ap suat thap va trung binh
thi nguoi ta it ding bom pitton, nhung & ving 4p sudt cao va rat cao (trén
200at ) thi hién tai, bom pitton chiém wu thé tuyét déi (nhu trong hé truyén
dong bang dau, trong voi phun nhién liéu dong co diezen, trong hé thuy luc
dung trén may bay...).

Nhan xét:

Véi cot ap H, luu luong bom khéac nhau thi cong suat bom ( hay cong
suat dong co ) ciing khac nhau. Pic diém noi bat ciia bom pitton 13 Iuu lugng
bi dao dong.

Két luan

Qua nhitng hé théng bom & trén, em thay hé théng bom dang dong 1 vai
trd quan trong trong doi sdng xa hoi hién nay, no khong chi gitp ich cho doi
séng ciia nguoi dan ma con giup ich phuc vu trong cac nghanh cong nghiép,
ndéng nghiép ¢ nhiing diéu kién lam viéc ma con nguoi khéng lam duogc. Qua
ban do an tot nghiép 1an ndy em c6 may man khi dugc lam vé dé tai vé hé
théng bom ting ap 2 cip dé em c6 thé hiéu rd hon vé cong dung ciing nhu loi
ich ctia bom mang lai cho con ngudi ciing nhu trong doi séng sinh hoat xa

hoi.
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CHUONG 2.

CAC HE THONG TRUYEN DPONG DPIEN , TRANG BI PIEN -
PIEN TU CUA HE THONG BOM

2.1. Yéu cdu vé trang bi dién-dién tir cho hé théng bom

Nhu d3 néu, bom c6 rat nhiéu kiéu loai, da dang va giai cong suét cling
rat rong. Truyén dong cho bom pho bién la truyén dong dién. Tuy theo téc do
bom, nbi giita dong co va bom cé thé 1a tryc tiép (dong truc) hodc gian tiép
qua hop tdc, dai truyén ly hop thay d6i téc do, hé thdng bién maniven, truc
khuyu... Do vay, khi chon cong suit dong co, can luu ¥ téi hiéu suét cla cac
khau truyén luc trung gian. Cac bom hau nhu khong doi hoi thay doi toc do
nén pho bién kéo bom la dung dong co khong dong bo xoay chiéu 3 pha rotor
16ng s6c, md may truc tiép (néu cong suat nho) hay gian tiép qua dién tr,
cudn khang & mach stator (néu cong suit trung binh). V&i bom c6 cong suit
trung binh va 16n, ciling thuong dung dong co khong dong bo xoay chiéu 3
pha rotor diy quin, md may bang dién tré han ché & mach rotor dé giam dong
mé may hodc két hop thém véi cac phan tir han ché & mach stator. Truong
hop cong suat 16n va rat 16n, dung dong co khong dong bd dé cai thién cose.

Véi nhitng bom chuyén dung, c6 thé dung dong co mot chiéu kich tir
song song hodc ndi tiép,nhat 1a khi c6 yéu cau thay do6i toc do bom.

Chon dong co kéo bom pittong, phai theo loai bom cu thé va luu ¥ su
bién thién cua luu luong, cot ap ctia bom, do d6 momen dong co can dap tmg.

Truong hop truyén dong bom li tim, do bom khong tu dong moi nude
dugc, mach diéu khién can phai dam bao mdi nudc trude khi chay bom (qua
bom mdi, cac van.. .) va tuadn thu cac thtr ty thao tac chay bom.

Vi bom hoat déng & méi truong am uét (nudc, chat 1ong khac) hodc &

moi truong ddc hai (axit, kiém...) hodc & moi truong dé nd, chay (dau, axit)
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hodic & méi trudng béan (bun) nén cac trang bi dién ciing phai dap ung dugc
cac diéu kién do.
Mot s chu v vé thiét ké trang bi dién cho tram nhiéu may bom:

- Trudc hét ta can cha y loai tam bom, néu 1a bom nuée thuong
tram bom cho hé théng binh kin hodc tam bom cho hé théng binh ho. Du la
laoi nay hay loai kia thi viéc van tai chat long di xa véi luu lugng can thiét
dong chat 1ong ciing phai dy trit mot ap nang nao do.

- Trong cic loai hé théng dung dé bom chuyén vat liéu hoa cht,
vat liéu cong ngh¢, tram thuong duoc thiét ké nhiéu bom. Trong tram nhiéu
bom thi van dé ty dong hoa tram nham va cac van dé can giai quyét sau:

(i). Duy tri muc chét long can thiét trong binh chira.
(ii). Lwa chon s6 lwong bom hoat dong can thiét.
(i11). Thr tu ty dong khéi dong cac bom trong tram.
(1111) Thu ty ding ty dong cac bom trong tram bom.

- Thiét ké bao vé dong co truyén dong, bao vé€ bom va su lam viéc
bén viing cua hé thong.

- H¢ théng dam bao bao dong, tin hiéu hod, tu dong dung va tu dong
khoi dong khi ¢ yéu cau.

- Nhitng hé thong bom dic biét nhu bom dau, hoa chat nhat thiét phai
¢ nhiéu vi tri dung khi c6 su ¢d, hoa hoan. ..
2.2. Mt s6 khi cu thwong diung trong hé truyén dong may bom

2.2.1. Cam bién mirc
Mirc 1a chiéu cao dién ddy cac chat 1ong hay hat c6 tiét dién khong thay

doi trong cac thiét bi cong ngh¢ va la tham s6 can xac dinh dé kiém tra ché do
lam viéc cua thiét bi, diéu khién cac qua trinh san xuat. Mit khac nhd cam
bién murc ta c6 thé danh gia dugc khéi lwong ciia cac chat 1ong chira trong bon
xang, dau,...Pon vi do mirc 12 don vi do chiéu dai.

Po mirc ¢6 thé thue hién do lién tuc hodc xac dinh theo nguong.
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Do lién tuc 12 qua trinh trong d6 tin hiéu do cho biét thé tich chat luu
con lai trong bon chira.

Khi do theo ngudng, cam bién dua ra tin hiéu duéi dang nhi phan dé
phat hién tinh trang mirc c6 dat hay khong dé diéu khién qua trinh lam viéc
ctia bon chua.

Trong hé thdng ta st dung do murc bang phao: Thiét bi do muc gdm 1
phao noi lam bang thép khong gi, phao dugc gan vai 1 thanh din ¢ 1 dau con
dau kia duoc ndi véi cam bién do dich chuyén hodc dugc gin bang ddy mém

qua hé thong rong roc va néi véi 1 cam bién vi tri

Hinh 2.1: Phuong phép st dung 4p ké  Hinh 2.2: Phuong phap vi sai

1: Phao noi 1: Phao

2: Thanh dan 2: Rong roc

3: Bién tro 3: Qua ndng
4: Phao

2.2.2. Cam bién nhiét 46

Cam bién nhiét do 1a thiét bi duoc sir dung rong rai khong nhirng do
nhiét do ma con do cac dai lugng khong dién khac nhu tde d0 luu chét, xéac
dinh néng do thanh phén ctia chat khi. ..

Nguyén ly hoat dong cuia cam bién nhiét do dua trén qua trinh nhiét

(d6t nong, 1am lanh va trao d6i nhiét) ma dai lwong do 1a nhiét do.
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Khi nhiét d6 thay d6i lam thay ddi tinh chat vat 1y cta vat thé, cac tinh
chat d6 duoc st dung dé ché tao cac cam bién nhiét do.
Quan hé gitra nhiét dg, ap suat va khoi luong ddi v6i chat khi duoc

miéu ta bang phuong trinh Va-dec-val:
(P+2)(-b) =Rt

Trong do:
V: 1a khdi lugng; p: ap suét; t: nhiét do; R: hé so ti 1&
ap, by: héng $6 phu thudc vao tinh chét cua vat chit, khong
phu thudc vao trang thai va diéu kién ma cac chat di qua.
Trong thyc té khi do nhiét d6 thudng xay ra voi ap suat nho va duoc

miéu ta bang phuong trinh Bento:
DV = Rt+ p(b+—=)
Rt?

a, b, R 1a thong sb dic trung cho chat do nhiét d6 ( chét khi, ran,
long,...
2.2.3. Ro le thoi gian
La thiét bj dong ngit mach dién theo thoi gian dit, bao gdm
+ Role thoi gian tré hut
+ Role thoi gian tré nha
Duing trong bo khéng ché may bom khdi dong tranh khoi dong day tai
2.2.4. Role ap suat va role nhiét do
Role nhiét do va role ap sut 1a 2 thiét bi diéu khién, diéu chinh nhiét do
va ap suat theo kiéu hai vi tri dong ngit va thudng duoc sir dung véi bo
chuyén d6i dong ngit.
Role nhiét d6 1a mot tiép diém dong ngat dién ctia mot mach diéu khién
tac dong theo nhi¢t o cua dau cam bién nhiét do.
Role 4p suat 1a mot tiép diém dong ngat dién cuia mot mach diéu khién

theo 4p suat ctia dau cam bién ap suat.
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Role nhiét d6 va role ap suit 1a cac thiét bi bién doi cac dai luong
khong dién ra cac dai luong dién..
2.2.5. Aptomat

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

St dung Aptomat c6 3 yéu cu

- Ché d¢ 1am viéc dinh mirc ctia Aptomat phai 1a ché do 1am viéc dai

han, nghia 14 dong dién c6 tri so dinh mirc chay qua Aptomat bao 1au ciing
duoc. Mit khac Aptomat phai chiu duoc dong dién 16n luc céc tiép diém cua
no6 da dong hay dang dong

- Aptomat phai ngit duoc dong ngan mach 16n. Sau khi ngit dong
ngin mach, Aptomat phai dam bao van lam viéc t6t o tri s dong dién dinh
mirc

- 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
hé quang bén trong Aptomat

- Pé thuc hién yéu cau bao vé ¢6 chon loc, Aptomat can phai c6 kha
nang diéu chinh tri s6 dong dién dit va thoi gian tac dong
2.2.6. Role ap suit cao va thip

C6 thé chia role ap suit ra cac loai sau :

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

+ Role ap suit an toan : La dung cu c6 thé ngét mach dién khi ap suét
vuot qua cac gia tri 4p sudt cao hodc thap dat 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.
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+ 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 dat trudce, khoa niay khong
tu dong dong lai, dé dong lai phai dung tay hoac cac dung cu tac dong.

2.2.7. Van héi dau

DPém bang dong

bau nodi
bPuong dau ra
L6 khoan

Ludi loc

o g k~ w0 b P

Puong dau dén

Hinh 2.3: Van hoi dau

Puong dau héi duogc lap bang dau ndi vao ldp bom nham 6n dinh ap sut
ctia nhién liéu trong bom phan phéi VE. Su thong nhau dudng ra voi dau ndi
bang 16 khoan né 1am thay d6i bang mot lugng nhién liéu tra lai thung nhién
lidu qua 16 khoan nho khoang 0,6 mm. N6 chia nhién liéu tran qua va han ché
sy tan chay khi c6 mat 16 khoan ¢6 kich thudc duoc tinh toan dé duy tri bé1 vi
du da xac dinh ap suit dang theo yéu cau cua 16 khoan, nd diéu khién lugng
nhién liéu, ap suat nhién liéu ngoai ra nd con co tac dung la dung dé xa e
(Khi) ¢ trong cua khoang cao ap
2.3. Thiét ké h¢ thong

2.3.1. So’ @0 cau tric hé thong bom ting ap 2 cap

37



Vs Ve Nod Vi

b AP N S
X Vs
F, 0 F, Va Dong co
diezel la
H " H J@ may phat
X Vi X Vi
Vio ﬂ 0 ﬂ “ Vi No.4 Vi Vg
- S —

Vi Vi

DSZ m 0

Hinh 2.4: So d6 ciu trac hé théng bom tang ap 2 cap
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So dd cau tric hé théng bom ting ap 2 cap (Hinh 2.4 ).Hé thong gdm c6
4 bom (duogc lai boi 4 dong co dién khong dong bod roto 1dng soc ).Co cac
diém khoi dong 1a No1-No4, No1-No3, No2- No3, No2- No4, khi khéi dong
chi 1 trong 4 cdp bom hoat dong. Khi 4p suat dau ra khong du thi s& ty dong
mo cap bom con lai. Piém do P1 do ap suat dau vao hé théng, dau do P31,
P32 giam sat va tu dong diéu khién may bom.

Nguyén Iy hoat dong:

Néu chat long duoc 1ay khoi hé thong hodc bi ro ri trong khi cac bom
dang dumng, 4p sudt s& giam va cong tic ap suat dit & ché do cao nhit bj dong
dan dén bom thir nhat s& khoi dong.

Néu luu luong cip nhiéu hon luu luong cta 1 bom, ap suat sé& tiép tuc bi
giam xuéng, din dén cong tic ap suat tiép theo bi dong va bom thir hai khai
dong. Khi ngudn cung cap day ap va luu luong dau xa bi giam, ap lyc cua hé
théng duoc nang 1én ,lam cho cong tic 4p sudt mé va bom dimg theo thir tu.
Tht tu dao chiéu khoi dong cua 2 dong co s€ gidm sb 1an khoi dong ctia moi
bom trong 1 gid va dam bao rang ca hai bom déu dugc st dung.

So dd trén (Hinh 2.4) 13 so d6 hé thong bom ting ap 2 cap 1am nhiém vu
bom dau cho hé théng phét dién du phong cong suat 16n. Hé thong cd cong
dung hut dau tir thung chura, loc sach va tao ap luc cao phun vao buéng dot
ctia dong co diezen, dung thoi diém va luong nhién lidu phu hop véi phu tai
ciia dong co.Trong déng co diezen cd gan cam bién D10 dé luong dau can
bom dé diéu khién cic bom.

Ki hiéu so do

V1-Vyo : Cac van dong mo

V-V, : Cac van 1 chiéu

P, : do 4p suat dau vao cua hé thong. Pua vé hé thong diéu khién, quyét
dinh cho hé théng 1am viéc hay khong. Pua vé cho hé thong giam sat thong

bao muc chat 16ng trong thung va dua ra cac mirc can bao dong.
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b,: do ap suat & phia sau lgc thir 1, dua vé dé bao dong loc bi thung hodc
bi tac.
Ps: do 4p sudt dau ra cia bom
Vé diéu khién, cung cap tin hiéu cho diéu khién dé quyét dinh cho chay bom vao.
D:: do dau ra cua finter 2
D¢, D7 :do tuong tu nhu D3
Dg: do tuwong tu nhu DB,
2.4. Xay dung céu tric hé thong
2.4.1. Thiét ké ta dong luc
+ Phuong an : diéu khién tap trung
Giai thich hinh 2.5: cac ti diéu khién va cip ngudn cho déng co duogc lap dat

tap trung tai 1 phong cach xa h¢ thong bom

TuPLC et | | [pc2 DC-3 DC4

000 000 | 000 | 000 000 000
9 8| @ 8 |9 8 | @ 8|8 9
0 0|0 0|0 00 010 0
stop start | stop start | stop start | stop start | stop start

tomotorl  tomotor2 tomotor3  tomotor4

Hinh 2.5: So d6 tu diéu khién tip trung
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2.4.2. Xay dung mach dong luc

Mach dién dong luc con goi la mach dién nguén la mach dién cép dién
ngudn dé chay cac thiét bi trén hé thong nhu : may nén, bom,quat.....Dong
dién trong mach dién dong luc 16n nhé tiy thudc vao cong suat cia thiét bi va
do d6 cong suét cac thiét bi di kém mach dién dong luc phu thudc cong sut
thiét bi va lua chon mot cac tuong Ung. Ngué)n cép cho mach dong luc duoc

lay tir tram bi€n 4p cua nha may.

09 09

0oovedh R [v\/\/\/vuj

YV L

ovclin ovce oove3dp

F1 1]

et F2 Kl
-

M M M M oF3 ke

]
1

k3

rl4 F3
—

Hinh 2.6: So ¢6 mach dong luc ciia hé théng
Yéu ciu cong nghé :
Hé thong gdm c6 4 bom (duoc lai boi 4 dong co dién khong dong bo roto

16ng séc ).Co cac diém khoi dong 1a Nol-No4, Nol-No3, No2- No3, No2-
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No4, khi khoi dong chi 1 trong 4 cip bom hoat dong. Khi 4p suat dau ra
khong du thi s& ty dong md cip bom con lai. Piém do D1 do ap suit dau vao
hé théng, dau do P31, P32 giam sat va ty dong diéu khién may bom.

2.4.3. X4y dung mach diéu khién

Hién nay do yéu cau kich thudc gon nhe, d6 tin cdy cao nén ty dong hda
la xu hudng phat trién chung trong thuc té ché tao va van hanh cac hé théng.
Trong cac hé¢ théng bom chét long binh ho, tu dong hoa nham dat duoc cac
muc dich va yéu cau sau day:

- Giam bdt hodc giam han su phuc vu cua con nguoi ddi voi sy hoat
dong cua hé thong.

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

- Nang cao hiéu suat cong viéc.

Dua trén cac tiéu chi trén , ta s& chon thiét bi diéu khién hoat dong cua
toan bo hé thong d6 1a PLC S7-300 cua Siemens véi mét s6 1i do sau day:

Céc thiét bi diéu khién PLC tao thém strc manh, toc do va tinh linh hoat
cho cac hé thong cong nghiép. Bang sy thay thé cac phan tir co dién bang
PLC, qua trinh diéu khién tré nén nhanh hon, ré hon, va quan trong nhat la
hiéu qua hon. PLC 1a sy lua chon t6t hon cac hé théng role hay may tinh tiéu
chuan.

- Ton it khong gian: Mot PLC can it khong gian hon mdt may tinh tiéu chuan
hay ti diéu khién role dé thuc hién ciing mot chie ning.

- Tiét kiém nang lugng: PLC tiéu thy nang luong & mirc rat thap, it hon ca cac
may tinh thong thuong.

- Gia thanh thap: Mot PLC gia twong duong ¢& 5 dén 10 role, nhung nd cé
kha nang thay thé hang tram role.
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- Kha nang thich tng v&i moi truong cong nghi¢p: Cac vo cia PLC dugc
lam tor cac vat li¢u ciing, c6 kha nang chéng chiu duoc bui ban, dau md, do
am, rung dong va nhidu. Cac mdy tinh tiéu chuan khong c6 kha ning nay.

- Giao dién truc tiép: Cac may tinh tiéu chuin can c6 mot hé thong phirc
tap dé co thé giao tiép voi moi trudng cong nghiép. Trong khi d6 cac PLC c6
thé giao tiép truc tiép nhd cac md dun vao ra I/O da duoc ché tao san theo
chuan cong nghiép.

- Lap trinh d& dang: Phan 16n cac PLC st dung ngdn ngit 1ap trinh 13 so
dd hinh thang, trong ty nhu so dd dau ndi cua cac hé théng diéu khién role
thong thuong.

- Tinh linh hoat cao: Chuong trinh diéu khién ctia PLC c6 thé thay doi
nhanh chong va dé dang bang cach nap lai chuong trinh diéu khién méi vao
PLC bang bo 1ap trinh, bang thé nhd, hodc bang truyén tai qua mang.

Uu thé vé phan mém:

- PLC c6 nhiéu cong cu lap trinh dya trén ti€u chuan IEC 1131-3.

- Str dung ngdn ngit 1ap trinh bic cao tao ra kha ning viét nhitng chuong
trinh 16n va phirc tap khi giao tiép véi cac thiét bi ngoai vi hay truy cap di
liéu chuong trinh.

- Céu trac cac khéi chic ning duoc str dung cho cac bo lap trinh Ladder
lam tang kha nang 1ap trinh bang nhiing 1énh don gian.

- Cho phép xac dinh céc 16i cua b diéu khién cling nhu cac 16i cta thiét
bi trong qua trinh san xuat.

- Cung cap cac phép toan vai sd thuc dau phay dong tao ra kha nang tinh

todn cac bai toan phitrc tap
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1. Phan cong cong diu vao cia PLC

Pau vao Dia chi Ki hiéu trén PLC

Nut an Start 10.0 B;

Nt 4n Stop 10.1 B,

Cam bién D1 10.2 B,

Cam bién D2 10.3 B,

Cam bién D3; 10.4 Bs

Cam bién D3, 10.5 Bs

Cam bien D4 10.6 B,

Cam bién D6 10.7 Bg

Cam bién D7 11.0 Bo

Cam bien D8 11.1 Bio

Cam bién D9 11.2 B

Cam bién D10 11.3 B

1. Phén cong cong diu ra cia PLC
Dau ra Dia chi Ki hiéu trén PLC

Cun hut role 1 cap ngudén Q4.0 K1
cho dong co lai bom 1

Cudn hat role 1 cap ngudn Q4.1 K>
cho dong co lai bom 2

Cudn hat role 1 cap ngudn Q4.2 Ks
cho dong co lai bom 3

Cuon hut role 1 cap ngudén Q4.3 K4
cho dong co lai bom 4

Dén bao ap suat dau do D1 Q4.4 b,

Dén bao ap suat dau do D2 Q4.5 b,

Dén bao 4p suat dau do D4 Q4.6 b;

Dén bao 4p suat dau do D6 Q4.7 b,

bén bao ap suat dau do D9 Q5.0 bs
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2. So @6 mach diéu khién

24V

o

ol B 0o PLC

&

0" 7300 %0
01 7 a1

S SV, Q42

o

7S

I 1103 Q4.3

o

T (X Q44
o o105 @45

N2

&

o o106

0T Q47

o

S 20 HEH
2

—o 1.0 Q50

—o  —11

o o112

o 13

Hinh 2.7: So d6 mach diéu khién sir dung PLC S7- 300
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CHUONG 3.

THIET KE CHUONG TRINH DPIEU KHIEN

3.1. Tong quan vé PLC S7-300
PLC- S7-300 cu triic dang module gdm céc thanh phan sau:
- CPU cac loai khac nhau: 312FM, 312C, 313C, 314, 314FM, 314C, 315-
2DP, 316-2DP, 318...
- Module tin hiéu SM xuét nhap tin hiéu twong dong / s6: SM321, SM374...
- Module chirc nang FM
- Module truyén théng CP
- Module ngudn PS307 cap ngudn 24VDC cho cac module khac, dong 2A,
5A, 10A
Cac module duoc gan trén thanh ray, tdi da 8 module SM/FM/CP ¢ bén
phai CPU tao thanh mot rack. Mdi module duoc gén mot s slot tinh tir trai
sang phai: module nguon 1a slot 1, module CPU 14 slot 2, module ké mang s6
4. Cac module duge danh sd theo slot va dung lam co s& dé dat dia chi dau
cho cac module ngd vao ra tin hiéu. Pdi voi CPU 315-2DP, 316- 2DP c6 thé
gan dia chi tuy y cho cac module
Céu hinh ctmg ctia tram PLC duoc khai bao bang phan mém Step7 nhur
Sau:
- Module ngudn: PS 307 5A
- Module CPU 316 -2DP
- Module tin hiéu vao DI32xDC24V do c6 téng cong 10 tin hidu vao va
cac tin hidu vao 14 tin hi¢u sb.
- Module dau ra DO32xDC24V/0.5A do co tong cong 8 tin hiéu dau ra va

cac tin hi€u ra la tin hiéu so
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[ HW. Config - [SIMATIC 300(1) (Configuration) -- nguyen hong quan]

ﬁ“] Station  Edit  Insert PLC  Wiew Options Window  Help

OD=E2-E B &

win sl | {3 83 | w?

.
1 PS 307 54 ~
2 CPU 316-2 DP
X2 0P
3
3 [ Diaz0Ceay
B [{ COSZ0 240 B
B
7
B
3 v
'
< >
| R
Slot Module slos R M | e | Comment |
1 |[ Pss07sa BES7 ~
2 @ cPU3162DP ___ |BES#V11)2
el 4]
3
4_|[] Diz2DCoa EES7 0.3
E_||{ DO320C28v/056  [BES? e
B
7
B
g W

Press F1 to get Help,

EEX
- g x
ol x|
Eind: it hj
Profile: Standard hd
+ ﬁl PROFIBUS DP

2 PROFIBUSP
+- 28 PROFINET IO
-] SIMATIC 300
<[] SIMATIC 400
+ SIMATIC PC Based Control
<8 SIMATIC PC Station

< *

SIMATIC S7-400 and M7-400 £,
modules [central rack) -

Zhg

Hinh 3.1: Céu hinh cing cta tram PLC S7 — 300
Uu diém cta hé diéu khién PLC :

Su ra doi clia hé diéu khién PLC da 1am thay déi han hé thong diéu khién

cling nhu cac quan niém thiét k€ vé ching, hé diéu khién dung PLC ¢6 nhiéu

uwu diém nhu sau:

- Giam 80% So lugng day noi.
- Cong sudt tiéu thu ctia PLC rat thap .

- C6 chiic nang tu chudn dodn do d6 gilp cho cong tdc sira chita dugc

nhanh chong va dé dang.

- Chtic nang diéu khién thay d6i dé dang béang thiét bi 1ap trinh (m4dy tinh,

man hinh) ma khong can thay d6i phan cting néu khong c6 yéu ciu thém bdét

cac thiét bi xuat nhap.

- S6 lugng Role va Timer it hon nhiéu so v6i hé diéu khién c6 dién.

- S6 lugng tiép diém trong chuong trinh sir dung khong han ché.
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- Thoi gian hoan thanh mot chu trinh diéu khién rit nhanh (vai mS) dan dén
tang cao toc do san xuat .

- Chi phi 1ap dat thap .

- Do tin cay cao.

- Chuong trinh diéu khién c6 thé in ra gidy chi trong vai phiit gitp thuan tién
cho van dé bao tri va sira chita hé thong.
Ung dung cta hé théng diéu khién PLC

Tur céc vu diém néu trén, hién nay PLC da duoc ung dung trong rit nhiéu
linh vuc khéac nhau trong cong nghiép nhu:

- Heé thoéng nang van chuyén.

- Day chuyén déng géi.

- Cac ROBOT lap gidp san pham .

- Diéu khién bom.

- Day chuyén xtr 1y hod hoc.

- Cong nghé san xuat gidy .

- Day chuyén san xudt thuy tinh.

- San xuit xi mang.

- Cong nghé ché bién thuc pham.

- Day chuyén ché tao linh kién ban dan.

- Day chuyén lap gidp Tivi.

- Diéu khién hé thong dén giao thong.

- Quan ly tr dong bai dau xe.

- Hé thong bao dong.

- Day truyén may cong nghiép.

- Diéu khién thang may.

- Day chuyén san xudt xe Oto.

- San xuat vi mach.

- Kiém tra qu4 trinh san xut .

Quy trinh thiét ké chuong trinh diéu khién dung PLC
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1. X4c dinh qui trinh diéu khién:

Diéu ddu tién cin biét 1a doi tuong diéu khién ctia hé thong, muc dich
chinh ctia PLC 1a phai diéu khién dugc céc thiét bi ngoai vi. Cac chuyén dong
cua doi twong diéu khién dugc kiém tra thudng xuyén bdi cac thiét bi vao, cic
thiét bi nay gui tin hiéu dén PLC va ti€p theo d6 PLC sé dua tin hiéu diéu
khién dén cdc thiét bi d€ diéu khién chuyén dong clia doi twong. D€ don gian,
qui trinh diéu khién c6 thé mo ta theo luu d6 (hinh vé 3.2).

2. X4c dinh tin hiéu vao ra:

Budc thit hai 1a phai xac dinh vi tri k&t noi gitra cac thiét bi vao ra véi
PLC. Thiét bi vao c6 thé 12 tiép diém, cam bién, Thiét bi ra c6 thé 1a Role dién
tr, Motor, deén, Mo6i vi tri két n6i dugc danh s6 tuong tu tng véi PLC str dung.

3. Soan thao chuong trinh:

Chuong trinh diéu khién duoc soan thao dudi dang luu d6 hinh thang nhu
da trinh bay & budc 1.

4. Nap chuong trinh vao bo nhé:

Cap nguon cho PLC, cai dat cau hinh khoi giao ti€p I/O néu can (Phu
thuoc vao ting loai PLC). Sau d6 nap chuong trinh soan thao trén man hinh
vao bo nhd ctia PLC. Sau khi hoan tat nén kiém tra 16i bang chic niang tu
chudn dodn va néu c6 thé thi chay chuong trinh mo phong hoat dong cua hée
thong (Vi du chuong trinh S7-SIM, S7- VISU,...).

5. Chay chuong trinh:

Trudc khi khoi dong hé thong can phai chac chan day noi tir PLC dén cac
thiét bi ngoai vi 1a ding, trong qu4 trinh chay ki€m tra c6 thé cin thiét phai
thuc hién cdc budc tinh chinh hé théng nham dam bao an toan khi dua vao

hoat dong thuc té.
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Soun thao
charomg trink
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bi LAY vio PLC
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Foicm tra diy ndi

¥

Chay thir chirong
trinh
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}

Map churomg trinh
vio PLC

Sira chita chuong
trinh

4

Chay mé phong
vil tim 16

Chay téit?

NS

Hinh 3.2: Quy trinh thiét ké mot hé thong diéu khién bang PLC
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3.2. Chuong trinh diéu khién trén PLC

3.2.1. Luu do thuét toan

BEGIN

S

ST=1

b

Bat Nol

D1=1 :E;

D10=0

D31=1

p—_—
oo
bt
zzZ
£666
AW

Bat No4

T1=1 S

D8=1
D9=0

Bat Noe2

Noz=1 S

Dz3e=1 »—
D10=0

b

Bat No3

Hinh 3.3: Luu d6 thuat toan khéi chuong trinh chinh
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3.2.2.  Viét chwong trinh diéu khién

Chuong trinh viét trén phan mém Step 7 :

Network 1: Title:

An Start khoi dong may bom 1

L)
=
-
1=,
—

-1
—

L] =
_—— .

Network 2 : Title:

Weuw D1 = 1, D10 = 0, D31 = 1 thi bat may bom 4

10.2 I1.4 10.5 Q4.3
| | /] | | (s
MO.2
S
Network 3: Title:
Bom trong 5=
MQ.2 Q F'_E_KT M0.1
s —
S5T#55 TV BI...
10.1
| | R BCDF-. ..
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kiem tra D8 =1, D9=0 ( khong du ap suat can dat) bat may bom 2

Tl MI1.0

[ A fat |
| /1 13—

=
-1

Network 5: Title:

May bom 2 da dc bat, D32=1, D10=0 thi bat may bom 3

Network 6: Title:

Weu D10=1 thi tat het may bom
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‘ I0.2 Q4.4
3

—_—
P—

Network 8: Title:

10.3 Q4.5
S

—

Network 9: Title:

‘ I0.6 Q4.0
s

| | {
|

Networlk 10 : Title:

1
[}
P

‘ I0.7 Q4.7



Du ap suat diem do DY den D9 szang

I1.3 R3.0

|| fat |
| ] 13—

0.1 4.0

Q4.7

Q5.0
f= |
IR

Sau khi d4 viét xong chuong trinh diéu khién ta tién hanh download téi PLC

(¢ day chinh 14 t6i phdn mém S7-PLCSIM dé c6 thé mé phong).
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3.3. Mo phong

Ta sir dung phdn mém S7-PLCSIM dé mé phong cho chuong trinh di viét
bdi phan mém Step 7.

a.Khi 4n Start

=y =

Eoc W RUM
5?%’813 [T STOP MRES

== 58
Eee—

[m:@ ZZ
il - 1

[ME |Bits |

0
-

[oB 4 [ Bits

Ao |4

0
T 65 4 3 21 FTE B 4 3 21
Frrr rrr Frrr rrirt

Press F1 to get Help. MPL = 2

Khoi dong may bom 1 ( Q4.0 =1 cap nguon cho cudn hut role dong ti€p
di€m thuong mo cap nguon cho cudn hit contactor)
b. Néu dau do D1 c6 tin hi€u, binh chtta ¢c6 muc nudc thap, diém do D31 co
tin hiéu
File Edit Wiew Insert PLC Execute Tools Wind Help
O = = BERER RN asaFdaasa aaa g T ||
= | =] 22

T

B croe s

Press F1 ta get Help. MPI = 2

Bat may bom 4 (Q4.3=1)

c. Luc nay 1 timer duoc bat 1én trong vong 5s, trong thoi gian nay néu:

- Biém do D8 ¢6 tin hiéu nhung diém do D9 chua du ap suat quy dinh

56



SImyIEW .- g — =

File Edit View Insert PLC Execute Tools Window Help

== BER N s aOaoas aaa NIg 0 %
= S

LISF — pune T 1

Eoc W RUNM

EE‘%‘PF STOF MRES 0 [1oms = H

== %
=

|Bits

Press F1 to get Help.

MPFL = 2

Thi bat may bom 2 (Q4.1 =1)
Khi may bom 3 da dugc bat dong thoi diém do D32 ¢6 tin hiéu, va binh
chtra vin & mirc thap thi bat may bom 3 (Q4.2=1)

-Diém do D8 c6 tin hiéu nhung diém do D9 ciing co tin hiéu bao du ap suit
quy dinh

(&) 7 1S - ST . (= |
File Edit View Insert PLC Execute Tools Window Help
== BERERN g fdoga aaa MR 0| %
= | B R
(WF ~oup
S~ Rune Mmoo
Ooc W RUN
CIRUN

CsToP

[ 5TOP MRES 0 [10ms H

Press F1 to get Help.

MFI = 2

Tiép tuc bom cho dén khi diém do D10 bao mitc nudc day co tin hiéu (

D10=1) thi dung cac may bom dang hoat dong
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@ oF I

File Edit View Insert PLC Execute Tools Window Help
0=

ml = | [E] X3
E5F - cme
.g';, ™ RUN-P
o ™ RUM
EUL I s1op s

Press F1 to get Help. MPT = 2

d. An nat Stop
Dirng hoat dong tt ca cac may bom dang hoat dong va x6a tat ca bo nhd dém

dang str dung.

File Edit Wiew Insert PLC Execute Tools Window Help
== BEREeN gEafdgaa aaa liE o N =

ml:l@ &

[E5F ~ gyiwe
SE o RUNP
Coc W RUN

BP0 o s

Press F1 to get Help. MPI = 2
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KET LUAN

Trang bi dién dién tir 14 moén hoc rat quan trong trong chwong trinh dao
tao sinh vién nganh tu dong hoa bdi 1& nd cd ung dung rat 16n lao trong cac
nha may, co s san xuat. Nam viing nhitng kién thitc vé& mon hoc nay cho
phép ta phan tich, thiét ké cac hé thdng truyén dong dam bao yéu ciu vé chit
lwong t6i uu nhat va c6 loi vé kinh té.

Qua mdt thoi gian nd luc 1am bai cho dén nay em da hoan thanh d6 an
v6i sy gitp d& nhiét tinh ciia cac thay gido trong bo mon dic biét 1a thay gido
Hoang Xuan Binh. Trong qua trinh thyc hién chic chin ban than em khong
thé tranh khoi nhiing thiéu sot, em rat mong nhan duoc nhiing ¥ kién dong
gop clia cac thay va cac ban dé ban dd 4n nay hoan thién hon .

Em xin chan thanh cdm on !
Hai Phong, ngay thang nam 2012

Sinh vién

Pham Van Tuan
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