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LOI MO PAU

Trong cac do thi, ving d6 thi hoa va trong doi sdng x4 hoi hién nay, hé
théng bom nudc 1a mot trong nhitng hé thdng co sé ha ting rat quan trong,
khong thé thiéu dugc. Hé théng bom khong nhitng anh hudng dén doi sdng
sinh hoat ctia con ngudi ma con anh hudng dén cac nganh céng nghiép, nong
nghiép vi du nhu: céng trinh xay dung, cong trinh thuy lgi, cong nghiép tau
thuy, tudi tiéu, bom nude v.v... nham dam bao phuc vu loi ich cho con nguoi,
ngoai ra con gitp con ngudi 1am viéc ¢ nhitng diéu kién khé khin ma con
nguoi khong lam viéc dugce. Qua viéc thuc hién nhéan dé tai vé “ Thiét ké
truyén dong dién va trang bi dién cho cc tram c6 nhiéu may bom c6 kha
niing tw dong héa cao ” ndy da gitip em tim hiéu, hoc hoi thém vé quy trinh
van hanh hé théng bom, stra chira khi hé théng cd su ¢cb xay ra. Tur o s€ lam
nén tang va ngudn kién thirc cho em sau nay khi hoat dong vé linh vuc thiét
ké, thi cong, quan 1y hé théng bom nudc, dic biét 1a cac hé thong bom chat
long binh h¢ duge img dung rong rai.

Qua ban do an tot nghiép ndy, em da rat ra cho minh dugc nhiéu diéu bd
ich, nhidu nhan dinh ciing nhu y kién riéng gitp ich cho em sau khi ra lam
viéc o trong linh vuc ndy. Trong thoi gian em 1am dé tai nay, em da duoc thay
gido PGS.TS Hoang Xuan Binh cing véi cac thdy cd gido trong bd mon va
cac ban bé trong 16p tan tinh gitp d&, nhung do thoi gian c6 han nén bai viét
nay ciia em con nhiéu thiéu sot, em mong nhan dugc nhimng danh gia, nhan
xét va nhimng 16 gop ¥ ctia thay co va cac ban.

Em xin chan thanh cam on!

Sinh vién thwe hién



CHUONG 1.

TONG QUAN HE THONG BOM, CAU TAO BOM

1.1. Khai quat chung, phin loai chung may bom
1.1.1. Khai quat chung hé thong bom

Bom 1a may thuy luc dung dé hut va ddy chat long tir noi nay dén noi
khac. Chat 1ong dich chuyén trong dudng dng nén bom phai ting ap suat chat
long & dau duong dng dé thing trd luc trén dudng 6ng va thang hiéu ap suit &
2 dau duong Ong. Ning lugng bom cap cho chat long ldy tir dong co dién
hoic tir cac ngudn dong luc khac (may nd, may hoi nudc...).

Diéu kién lam viéc cia bom rat khac nhau (trong nha, ngoai troi, do am,
nhiét 46 v.v...) va bom phai chiu dugc tinh chét Iy hoa ctia chat 1ong can van
chuyén.

« Vai tro ctia bom trong hé thong

La may dé di chuyén dong moi chit, va ting niang luong cua dong moi
chét khi bom lam viéc, ning luong ma bom nhan dugc tir déng co s& chuyén
hoéa thanh thé nang ,dong nang va trong mdt chirng muc nhét dinh thanh nhiét
nang cta dong moi chat.

Bom duogc st dung rong rai trong nhiéu linh vuc:

Trong ndng nghiép bom 13 thiét bj 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 x4y dung. Hién nay trong diéu khién qua
trinh thi bom dugc st dung nhiéu trong viéc van chuyén nguyén liéu, hoa

chét, quing dau....1a phuong tién van chuyén tién loi va kinh té.



Trong nganh ché tao mdy, bom duogc st dung phd bién, né 1a mot trong
nhimg bd phan cha yéu cia hé thong diéu khién thuy lyc va hé thdng diéu
khién.

Trong thuc té ki thuat thi c6 3 loai bom duge sir dung rong rai 1a bom li
tam, bom hudng truc va bom pistong.

1.1.2. Phan loai chung hé thong bom

Phu thudc vao dic tinh ciu trac, diéu kién lép rap va moi truong hoat
dong. Boi vay c6 rat nhiéu tiéu chuan dé phan loai may bom. Sau day 1a vai
tiéu chuan pho bién:

e Dua trén dic tinh tic dung phan ra: may bom thé tich va may bom
dong hoc
Maéy bom dong hoc:
May bom canh(canh dan) : may bom dong hoc va may bom thé tich
Miéy bom di¢n
May bom ma sat
May bom thé tich:
May bom dang tinh tién
Mady bom dang tay quay
May bom dang roto - quay, roto — tinh tién.
e Duya trén dic tinh céu tric:
Theo huong dat truc quay hodc co cdu lam viéc: may bom nam
ngang , may bom dat dung, may bom truc dung.
Theo s luong cap, sd luong dong: miy bom don cip, may bom da
cap, may bom don dong, may bom da dong.
Theo yéu cidu van hanh: miy bom mot chidu, may bom thuin
nghich,may bom diéu khién, may bom bu.
e Duya trén ngudn phat déng may bom:

Mady bom dién — hoat dong nhd dong co di¢n



Mady bom diesel — hoat dong nho dong co diesel

Mady bom thuy luc — hoat dong nhd dong co thuy luc.
1.2. So' @b ciia hé thong bom
1.2.1. Hé thong bom ctru héa
1. Chtic ning ,cong dung cta hé thong

Hé thdng chita chay tu dong Spinkler ddi véi thé gisi bay gio thuc su
phd thong, can thiét va rat hiéu qua ké ca vé mat kinh té ciing nhu ki thuat tao
su an toan cho con ngudi va tai san vat chat, phat huy rat nhiéu hiéu qua cho
nhitng noi st dung hé théng nay. Mai khi rti ro ¢6 su ¢b xay ra, va dugc sy
khuyén céo cuia hiép hoi phong chay chita chay qudc té va yéu cau thuc su
can thiét lip dit cho nhiig cong trinh cong cong.

Hé théng duong dng duge bo tri diéu nay s& duoc lap dit cac dau cam
ung nhié¢t theo tung thang bac nhiét d§ khac nhau trong thiét ké sir dung cua
timg cong trinh. Nhitng diu cam tmg nhiét ndy s& lam cong tic giam sat nhiét
d6 24/24 khi hé thong d3 dugc hoat dong. Tat ca cac dudng dng ndy duoc lap
dat theo yé€u cau k¥ thuat cao va duoc két ndi lai voi nhau va phan chia theo
ting khu vire (Zone) bao vé va di vé phong bom. Noi d6 duoc 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, ta diéu khién
may bom, hé thong giam sat cac loai valve, may bom, hd chira nudc.

2. M0 ta chi tiét hé thong
« Ngudn nudc cip cho bé chira lay tir hé théng cap nudce thanh phd.Ngoai
ra hé thong con dugc trang bi thém 2 hong tiép nudc lap dit tai ho chira
nude va tai nha bao vé dé nhan nudc tir bén ngoai khi c6 su cd xay ra
ma ngudn nude dy trit khong da cung cép.
« 1 bom bu ap (Jockey) truc dimg da cap dugc diéu khién tu dong bang
tay thong qua ti diéu khién dit ngay gan hé thong bom.



« 2 bom ly tAm truc ngang dugc diéu khién ty dong va bang tay thong

qua ta diéu khién dugc dit ngay gin hé théng may bom.
« Hé thong ti dién : gdm 2 tu dién
+ Ta 1 diéu khién bom dién 1 va bom Jockey
+ Tt 2 diéu khién bom dién 2
Mach dong luc cho bom dién s6 1vasd?2

So d6 mach dong luc cho 2 bom dugc trinh bay dudi hinh sau:
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Hinh 1.1: So ¢6 mach cap ngudn cho 2 bom dién s6 1 va s6 2

Ta cung cap dién cho bom tir ludi dién 3 pha dé bom hoat dong, trong

mach c6 cac bd phan nhu cau chi, cong tac to, ro le nhiét d€ bao v¢ ngan

mach diéu khién, bao vé nguén va bao v€ qua tai dong cho phu tai trdnh

truong hop co sy ¢d xay ra.
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Hinh 1.2: So @6 mach dong luc cho bom dién sd 1 va s 2

Dién dugc lay tir ngudn cua so do hinh 1.1 va dugce ndi véi 3 chiéc ampe

ké dé do dong qua mach dam bao rang dong khong vuot qua gia tri cho phép.

Co cac cau chi, cong tac to va ro le nhiét dé bao vé cho mach dién.

So d6 tong thé phong chay chita chay cua hé théng bom ciru hoa duoc

trinh bay dudi hinh sau:
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BOM DIEN SO 1

Tru6c khi van hanh, thir mdy bang tay vi tri MANUEL nén kiém tra lai
tinh trang van hanh tu dong cia may bom dién.

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

Chuyén cong tic chuyén mach vé vi tri OF ctia bom Jockey va bom so 2.

Ghi nhd lai ap luc k€ khi bom dién van hanh tu dong lai (4.5 7kg/cm? ap
lIuc) bom dién s6 1.

MG tix tir valve sO 29 gin cong tac dp luc va déng ho ap luc lic van hanh

Pé may bom van hanh trong 10 phut dé kiém tra

Dong tir tir valve so6 29

Chuyén cong tac tir vi tri MANUEL vé vi tri STOP hoac OFF bom s6 1.

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

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

Két thic qué trinh kiém tra bom dién s6 1

Kiém tra lai hé thong bdo dong tai tram diéu khién

Kiém tra phao va muic nudc cta ho chira.

BOM DPIEN SO 2 TUONG TU NHU BOM SO 1
BOM JOCKEY

Chuyén cong tic chuyén mach vé vi tri OFF cia bom dién 1 va 2

Pong cac valve chinh s6 21,22,23

MG tir tix valve s6 29 gan cong tac 4p luc ca dong ho dp luc lic van hanh.
Kiém tra lai chi so 4p luc khi khoi dong va khi dimg lai cia bom Jockey
Ap luc khéi dong 5.5 7kg/cm’?

Ap luc dimg lai 7.57kg/cm’?

Nang du ap luc hoat dong cua hé thong

Chuyén cong tic chuyén mach vé vi tri AUTO cua bom dién 1 va 2

MG valve s0 21,22,23

Két thiic qud trinh kiém tra bom thir Jockey.

12



4. Van hanh hé thong

+ Dua hé thong vao su dung

Pong lai valve xa s6 21d,22d,23d cuta valve bdo dong ctia Zone 1,2,3(tuy theo
zone nao dang c6 su ¢6 chay). M& valve s6 28 clia valve an toan.

Chuyén cong tic ché do tu dong AUTO cua hé thong bom dién s6 1 hodc
s6 2 dé bom cung cip nuSc vao hé thong duong 6ng. Khi 4p luc k& chi 7.5
7kg/cm? tat bom dién bing cdch chuyén vi mach vé vi tri STOP hoic OFF khi
ap luc hién thi 7.57kg/cm? trén dong hé ap luc.

Chuyén cong tac vé ch€ do AUTO ctia hé thong bom Jockey,bom Jockey
sé tu dong dimg hoat dong khi 4p luc trén déng hé cla tram diéu khién hién
thi 7.57kg/cm?. Liic ndy bom dién s6 1 vin & ché do OFF. Chuyén cong téc
chuyén mach vé vi tri AUTO clia tat ca 2 bom dién.

MG tir tir valve s6 21¢,22¢,23¢ cua chudng bdo dong biang nuéc dé dua hé
thong vao ché do 1am viéc tv dong. Kiém tra déng hé am & truGc ddu bom
dién 1 va 2.Sau d6 khoa valve nay lai.

+ St dung van hanh hé théng ty dong

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

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

+ Khi xay ra su cO chdy

Bédo cho bo phan bao vé va bao dong toan khu vuc. Khi su ¢6 chay dang
xdy raki€ém tra cdc valve s6 2,10,3,11,21,22,23,20,38,41,30,23¢,22¢,21c, céc
valve nay phai m& hoan toan.

Kiém tra hoat dong ctia ngudn nudc cidp vao bé chita va bo sung lién tuc
va thuong xuyén. Chi ngiing su hoat dong ctia hé thong khi thuc su biét 16 su

c6 chay da thuc su dugc dap tat.

13



TUONG NUO(

Hinh 1.7: Hinh anh 2 bom dién s 1 va s6 2
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e Nhan xét:

Hé théng bom ctru hoa co rat nhiéu tién ich va co tac dung hi¢u qua rat
16n trong doi séng hang ngdy, nd giup ich rat nhiéu cho con ngudi va co thé
sir dung & nhiéu noi vi du nhu : trong nha may xi nghiép, trong khu chung cu
d6 thi, trong céc siéu thi, khach san, van phong v.v... dé phong tranh nhiing
su cd khong mong mudn xdy ra, vi vay ma hé thong bom ctru hoa 1a mot phan
khong thé thiéu trong doi séng hién nay.

1.2.2. Bom ting ap 2 cip

Céu tric hé bom ting ap 2 cip

Nl

E F

W

LG  — 3 0)

| =
]

Hinh 1.8: So d6 ciu trac hé bom ting ap 2 cap
Phuong an diéu khién cuia hé thong:
No.1- No.3 No.2- No.3
No.1- No.4 No.2- No.4
Ta c6 yéu cau cong nghé ctia hé thong nhu sau:
Hé thong gdm 4 bom ( dugc lai boi 4 dong co dién khong dong bo roto
16ng soc), khi khoi dong chi 1 trong 4 cip bom hoat dong, khi ap suit dau ra

15



khong du thi s& tuw dong mo cap bom con lai. Piém do P, do 4p suat dau vao
cua hé théng, dau do D3;, D3, gidm sat va diéu khién may bom.
Tin hiéu do: Chuong trinh diéu khién
Chuong trinh gidm sat

D, ( Py va Dy, ): Po muc trong thung chtra chat 1ong dung cam bién
on/off hoac analog.

Pua vé hé thdng diéu khién, quyét dinh cho hé thdng lam viéc hay
khong.

Pua vé cho hé thong giam sat thong bao muic chét 1ong trong thing va
dua ra cac muc can bao dong.

D,: Po ap suit ¢ phia sau loc thir 1, dua vé dé bao dong loc bi thing
hodc bi tac.

Ps: Po ap suat dau ra cia bom

Vé diéu khién, cung cip tin hiéu cho diéu khién dé quyét dinh cho chay
bom vao.

D, Do diu ra cua finter 2

Ds: Bo tuong tu nhu D3

Ds: Do tuong tu nhu b,

e Nhan xét:

Hé thng bom ting ap 2 cip tuy c6 ung dung va uu diém trong nhiéu
linh vuc nhu: cdp nudc cho hé théng ting 4p, toa nha, chung cu trong xay
dung dan dung, do thi va trong phong chay chita chay nhung van c6 nhiing
nhugc diém va han ché nhat dinh khi chi sir dung dugc c6 4 bom, véi nhiing
cong trinh hay khu d6 thi chung cu 16n thi sé khong 4p tmg du luong nudc
phuc vu nhu cau trong sinh hoat cua ngudi dan cling nhu néu co sy cd, nhit 1a

khi ¢6 sy 6 hda hoan xay ra.

16



1.2.3. Céu triic hé bom, h¢ nhiéu bom cho bén hé va bon kin
1. So @ nguyén Iy ctia hé bom bon kin duoc trinh bay duéi hinh sau:

A

O
0 Ih vo
|

Hinh 1.9: So d6 hé théng bom bdn kin
Chu thich:

1: Hé théng bom moi

2: Binh kin ( hidro pho)

3: Phu tai

« Céc diém do va loai sensor dung cho hé thong

P;: Po muc chat 16ng cta binh chita hoic song hd ma hé thong bom chat
long, dé tin hiéu hoa chit 1ong & cira hut, néu mtc qua thap thi ding ong
bom.

P,: Chi sir dung trong giai doan khdi dong bom, muc dich do 4p suat
bom.

Pua vé diéu khién, néu qua thoi gian nao d6 thi cat (khong chay

bom).

D5 Po 4p suét cong tic ciia bom, khoi dong bom khac néu diém do &

day khong dat yéu cau.
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Nguyén 1y hoat dong:

Trong trudng hop cac diém do ap suit ( By, D, D3 ) dat yéu cau: Thi
tram bom hoat dong binh thuong. Nudc ¢ trong binh chia hodc séng hd s&
duoc truyén di qua cic van va bom dé vao bon kin, lac ndy ta nap ap suit
khong khi ban dau, khoa van khi lai, bat dau cép l6ng vao binh, khi chiu nén
nén ap lyc rat manh, lac ndy méi mo van cip chat 16ng cho phu tai, dam bao
rang khi dua vao van hanh phai xa hét khi trudc khi cap 1ong vao.

Trong truong hop mot trong cac diém do ap suat ( D1, Dy, D3 ) khong dat
yéu cau:

Néu ap suat do murc (D;) khong dat yéu cau thi bom sé& dimg, lac nay hé
théng bom moi s& hoat dong dé cung cap nudc cho hé thdng, dam bao rang s&
cO du nudce cho tram bom hoat dong binh thuong.

Néu ap suat bom (D) khong dat yéu cau thi bom s& khong hoat dong do
thot gian khoi dong qua 1au vi lugng nude dung cho khaoi dong khong du, luc
nay ta phai diéu chinh lai luong nudc sao cho phu hop véi cong suat khai
dong cua bom dé bom c6 thé hoat dong va cho hé théng hoat dong binh
thuong.

Néu ap suat do dau ra (P3) khong dat yéu cau thi bom s& khong hoat
dong, luc nay ta s& bo qua bom nay va khai dong bom khac dé hé théng hoat
dong binh thuong.

Néu trong truong hop c6 su cd cac diém do khong hoat dong duoc thi ta
phai kiém tra lai cac diém do do, néu bi hong hoc khong khéc phuc duoc thi
phai thay thé cac diém do niy bang cac diém do khac dé hé théng hoat dong
binh thuong.

e Nhan xét:
Hé théng bom bon kin dugc tmg dung nhiéu trong ndng nghiép ciing
nhu trong cong nghiép, dap timg nhu cau vé nude phuc vu cho san xuat ciing

nhu tudi tiéu, gop phan khéng nhé trong viée gitp ich cho con nguoi, dong
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thoi ¢6 thé phuc vu nhu cau trong sinh hoat ctia ngudi dan ¢ nhitng khu chung

cu do thi 1on.

2. So d6 nguyén 1y cua hé théng bom bon hé duoc trinh bay dudi hinh sau:

V=

B] :>_
O
O
8!
V=

P,

I

(T
T . i
/N 7T
B, B
Hinh 1.10: So d6 hé théng bom bdn hd
Chu thich:

1: Hé thong bom moi
2: Két hé (bdn ho)

» Céc diém do va loai sensor dung cho h¢ thong

Ho

D;: Po muc chét long cua binh chira hoac song hd ma hé théng bom chat

long, dé tin hiéu hoa chit 1ong & cira hut, néu mutc qua thap thi ding ong

bom.

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

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

Ps: Po 4p suat cong tic ciia bom, khoi dong bom khac néu diém do ¢ day

khong dat yéu cau.
D,: Po muc c6 2 loai cam bién:
+ ON/OFF: B4o mtc ctia hé thong

+ Analog: Do phan trim
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Nguyén 1y hoat dong:

Trong trudng hop cac diém do ap suit ( Dy, Dy, D; ) dat yéu cau: Thi
tram bom hoat dong binh thuong. Nudc ¢ trong binh chia hodc séng hd s&
duoc truyén di qua cac van va bom dé vao bon ho. O day B, s& lam nhiém vu
do murc chat 16ng trong binh, néu murc chat 10ng ma cao thi ta chi can dung 1
bom cho hé thdng 1a di, néu muc chat 16ng ma thip ta s& phai dung nhiéu
bom cung 1 luc dé dat yéu cau dé ra.

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

Néu 4ap suat do mirc (D;) khong dat yéu cau thi bom s& dimg, lac nay
hé thong bom mdi s& hoat dong dé cung cap nudc cho hé thdng, dam bao ring
s€ c6 du nudce cho tram bom hoat dong binh thuong.

Néu 4ap suat bom (D) khong dat yéu cau thi bom s& khong hoat dong
do thoi gian kho1 dong qua 1au vi lugng nude dung cho khéi dong khong du,
lac nay ta phai diéu chinh lai lugng nudc sao cho phu hop véi cong suat khoi
dong cua bom dé bom c6 thé hoat dong dugc va cho hé théng hoat dong binh
thuong.

Néu ap suit do dau ra (P;) khong dat yéu cau thi bom s& khong hoat
dong, lic nay ta s€ kho1 dong bom khac dé hé théng hoat dong binh thuong.

Néu trong trudng hop co sy ¢b cac diém do khong hoat dong duoc thi
ta phai kiém tra lai cac diém do d6, néu bi hong hoc khong khic phuc duoc
thi phai thay thé cac diém do ndy bang cac diém do khac dé hé thong hoat
dong binh thuong.

e Nhan xét:

Hé théng bom bdn ho duge ung dung nhiéu trong néng nghiép ciing
nhu trong cong nghiép, dap ing nhu cau vé nudc phuc vu cho san xuét ciing
nhu tuéi tiéu, gop phan khong nhé trong viée giup ich cho con ngudi, vi hé

thong c6 nhi€u bom nén c6 thé dap ung nhu cau trong cac cong trinh xay
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dung cling nhu trong sinh hoat ctia nguoi dan & nhitng khu chung cu do thi
16n.
1.2.4. Cau triic hé bom thity lwrc hé thong 1i tau thiy

Pay 1a hé théng kép hoat dong hoan toan doc 14p v6i nhau nham thyc hién
viéc luan phién lam viéc hodc thay thé khi mot trong hai h¢ théng o su cb.
Pay 13 hai cum bom thuy luc c6 luu lwong khong d6i duoc lai boi hai dong
co di b roto 10ng soc co cong sudt 15KW - 440V - 60Hz, dugc cip ngudn
tryc tiép tir bang dién chinh. Ngoai ra con ¢ hai bom thuy luc bang tay su
dung trong truong hop su cb.

- Gi6i thiéu cac phan tir ciia hé thong

(1) :Kétdau! (1)  : Két dau truc nhat.
(2) : Bom.

(3) : Bong co lai bom.

(4) : Van dién tur.

(5) : Van tran.

(6) : Bong hd do 4p luc dau trong xylanh.
(7) . Pistdng

(8) : Try lai

9) : Xylanh

(10) : Van dao chiéu tac dong bang tay.
(11) : Phin Igc.

(12) : Bom tay.

So d6 cau trac hé bom thity luc hé thong 14i tau thity dugc trinh bay dudi

hinh sau:
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Nguyén 1y hoat dong ctia hé théng

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

Cép dién khoi dong dong co lai bom thiy luc. Pong co niy s& hoat dong
trong subt hanh trinh cta tau. Khi chua c6 tin hiéu diéu khién thi dau duoc bom
qua bom va hoi vé két chira.

Khi c6 tin hiéu diéu diéu khién. Gia sir can bé banh lai sang trai, ta tac
dong vao lam cudn van trai co dién — Khi d6 dau thity luc s& 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 nay cudn van phai s& co
dién. Qua trinh bom dau nay duogc 1ap di ldp lai trong khi tau van hanh.

Trong qué trinh hé théng lai lam viéc, mot phﬁn dau thuy luc s€ dua vao
van giam ap so 5. Néu vi mot 1y do nao d6, ap luc dau thiy lyc ting qua gia
trj dat trudc cho phép. Cac van giam ap s& md cho mot phan dau thay luc
thong qua van nay dé vé két. Nho tac dong cua cic van nay, hé thong thity
luc thoat khoi tinh trang qua tai.

Khi cac bom dién khong con kha ning hoat dong, mudn 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 cira 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:
Hé bom trong thuy lyc hé thdng lai tau thuy chi duoc ap dung cho cac
loai tau thiy, do d6 nd khong dugc sir dung nhiéu trong cac linh vuc cong

nghié¢p khac cling nhu trong cac cong trinh xay dung va khu chung cu do thi.
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1.2.5. So' @6 bom trong hé thong thity lwc ciia cau truc 157kN
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Nguyén ly hoat dong
Khi ta chay dong co chinh EM (Electric Motor) dong co s€ lai hai motor
thity luc (2). Hai dong co thity luc ndy sé tao 1én mot ap suat dau dé cac co
ciu hoat dong khi nhan duogc tin hiéu diéu khién tir bang diéu khién. Khéi (3)
trén hinh v& dé diéu khién van (control valve) hai van A (quay thuin) van B
(quay nguoc) diéu khién dong co thuy luc (7) cho co cdu nang chinh (MAIN
HOISTING). Khi van A nhan dugc tin hiéu diéu khién cudn hut, van A c6
dién — van A mé duong dau diéu khién van 5/3 duong dau duoc cap dén van
5/3 tiép theo qua van tiép luu dén giam &p suat van nay duoc mé — phanh
R/G dugc mod dong co thiy luc (7) chay thudn — co cAu moc chinh s& nang
hang. Twong tu nhu vay véi van B — dong co thiy luc (7) chay nguoc co cdu
moéc chinh s& ha hang. Khéi (4) trén hinh vé& khdi nay diéu khién co cdu moc
phu ciing gidng nhu co cidu moéc chinh. Khi van B nhan duoc tin hiéu dién
diéu khién tir bang diéu khién — van B m& — chuyén trang thai van 5/3 —
phanh R/G m¢é — dong co thiy luc (8) chay thuan — moc phu nang hang.
Tuong ty nhu vay d6i voi van A trong truong hop ha hang. Khéi (5) trén hinh
v& khéi nay diéu khién co cdu quay mam. Khi van (26) dugc mo duong dau
diéu khién s& mo co cAu phanh (24) khi d6 chiéu quay man s& phu thudc vao
hai van A va B trong khéi nay. Khdi (6) trén hinh vé& diéu khién co cdu nang
hodc ha can. Khi van A nhan duoc tin hiéu diéu khién dién — van A mo —
nang can. Khi van B nhéan dugc tin hiéu diéu khién dién — van B mé — ha
can.
e Nhan xét:
Hé bom trong thuy luc cua cau truc chi hoat dong cho cac dong co thuy
luc do d6 nd chi co 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 khac ciing nhu khong duge dung nhiéu trong khu chung cu d6 thi.
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1.2.6. Hé thong bom cap nuéc cho bao hoi
Chirc ning hé thong

C6 nhiém vu tao ra ap suat da 1on dé cung cép nudc vao bao hoi va do
chénh ap dé viéc diéu khién luu lugng nudce chi con 1a viée diéu khién do mo
ctia van. Vay bom cdp duoc thiét ké gdbm bom ting ap va bom cap chinh, 2
bom nay mic ndi tiép v6i nhau. Bom ting ap c6 chirc ning ting ap suat dau
hat ctia bom cép chinh dé chdng hién tuong xam thyc. Hé théng gém 3 bom
nhung chi ¢6 2 bom lam viéc con 1 bom & ché d6 dy phong.

MBJi t6 may c6 1 hé thong nudce cip gidng nhau dé cap nude cho 16 hoi.
Hé thong nudc 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 nudc cho 16 hoi. Hé thong nude cap diéu khién tu dong
mitc nudc trong bao hoi khi van hanh binh thuong. Hé thong nudc cap cling
cung cap nudc dé diéu chinh nhiét d6 hoi qua nhiét va qua nhiét trung gian,
mat khac né con cung cap nudc cho hé thong hoi thoi bui va hé thong hoi di
tit cao ap.

Trong mdi 1 t6 may, hé thdng nudc cap cé 3 té bom cip (3 nhom bom
cap) A,B,C. Mdi t6 bom cap c6 2 bom (bom ting ap va bom cap nudc chinh)
duoc lip trén cung 1 truc. Pau hut cta bom ting ap dau vao bé du trit nudc
khtr, dau ddy cua bom ting ap ddu vao dau hat bom cdp chinh. Bom cip
chinh duoc din bang dong co khong dong bo roto 16ng soc dé kéo bom ting
ap . Bom ting ap duoc ndi véi dong co qua khép ndi cimg.

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 cap s& dap tmg dugc 50% cong
suét cong voi d6 dy phong. Mbi té may bom cip c6 03 bom dau, trong dé co
1 bom dau chay bang dong co dién, con lai 02 bom dau dit trong khép ndi
thuy lyc duoc din dong bang dong co chinh (1 bom cdp cho hé théng dau

thuy luc, 1 bom cdp cho hé thong dau bdi tron).
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Van nuée cdp

Binh
Khu
Khi

Hinh 1.13: So d6 nguyén 1y hé thong bom cap

Dung bién tan dé diéu chinh tbc d6 bom c6 nhiéu wu diém hon so véi
dung khép ndi thuy lyc nhu:
D¢ tac dong nhanh va ém.
Dai diéu chinh toc d6 rong va chinh xac.
Tiét kiém ning luong.
1.3. Cac thong sé va dic tinh co ban
1.3.1. Céc théng s6 co ban
a. Cot ap H (hay ap sut bom). D6 1a luong ting ning luong riéng cho mot
don vi trong luong cia chit 16ng chay qua bom (tir miéng hit dén miéng day
cua bom).
Cot 4p H thuong dugc tinh bang mét cot chat 16ng ( hay mét cot nudce) hodc
tinh d6i ra ap suét ciua bom.
P=y H = pgH
Trong do:
v : trong lugng riéng cua chét 16ng duoc bom (N/m®)
p : Khéi luong riéng chit long (kg/m®)

g : Gia toc trong trudng
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Cot ap H ctia bom dung dé khéc phuc:

D6 chénh mure chat 1ong gitra bé chira va bé hat Hy, + Hg [m]
b. Luu luong (ndng sudt) bom: Do 13 thé tich chit 1ong do bom cung cap vao

6ng 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 suit:

Cong suat 1am viéc N; (cong sudt hiru ich) 1a cong dé dua mot luong Q
chét 1ong 1én do cao H trong mot don vi thoi gian (s)

Cong suét tai truc bom N (thudng ghi trén nhan bom) . Cong suit nay
thuong 16n hon N; vi ¢6 ton hao ma sét.

Cong suat dong co kéo bom (Ndc). Cong suat nay thuong 16n hon N dé bu
hiéu suat truyén dong giita dong co va bom, ngoai ra con du phong qua tai bat

thuong.

d. Hiéu suat bom ( 7 ) 1a ti s6 gitta cong suat hiru ich N; va cong suat tai truc
bom N.

Hiéu suat luu lugng (hay hiéu suat thé tich) do ton that luu luong vi 10 ri.

Hiéu suat thuy luc (hay hiéu suét cot 4p) do t6n that cot 4p vi ma sat trong
no1 bo bom.

Hiéu suat co khi do ton that vi ma sat giita cac bd phan co khi (6 bi, gbi
tryc...) va bé mit ngoai cua gudng dong (banh xe cong tac) véi chit long
(bom ly tam).

1.3.2. Dic tinh cua bom

O phr:in nay, ta xem xét cac dac tinh bom nhu 1a mot dbi tuong ma dong
co can truyén dong. Qua do, ta thiy nhitng dap tng ma dong co phai c6 khi
kéo bom. Bom c6 rat nhiéu loai nén ta chi khao sat 2 loai bom chinh sau:

- Bom ly tam

- Bom piton
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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 phd bién vi né6 bom
duoc nhiéu loai chat 1ong khac nhau ( nudc , axit, kiém...), giai luu lugng
rong ( tir vai I/phat dén vai m’/s ), ¢6 ciu tao don gian, gon nhe, chic chén,
gia thanh ha...

Nhuoc diém cua bom ly tdm : La khong c6 kha ning hat nude luc ban
dau (phai moi) va luu luong Q phu thudc vao cot ap H.
° Nhan xé&t:

Cong suat N ¢o tri s6 cuc tiéu khi luu luong bang 0. Luc nay, dong co
truyén dong dugc mé may dé dang. Do vay ta s& khoa van trén ong day dé Q
= 0. Sau thoi
gian ngin khoang 1 phut thi md van ngay dé tranh bom va chat long bi qua
néng do cong sudt dong co chuyén hoan toan thanh nhiét ning. Hon nira lac
md may dong dong co 16n s& gay nguy hiém cho dong co néu Q =0.

b. Bom pitton

Bom pitton 13 loai bom thé tich c6 nguyén 1y 1am viéc don gian.

Véi cung luu luong nhu nhau thi bom pitton cong kénh va kho ché tao
(kin, khit...) hon so v&i bom ly tAm. Do vdy, ¢ ving ap suét thap va trung binh
thi nguoi ta it dung bom pitton, nhung & ving ap sudt cao va rat cao (trén
200at ) thi hién tai, bom pitton chiém wu thé tuyét d6i (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 lugng bom khac nhau thi cong suat bom ( hay cong

suat dong co ) ciing khac nhau. Pic diém ndi bat cia bom pitton 13 luu luong

bi dao dong.
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1.4. Phwong 4an thiét ké hé¢ bom
Qua nhitng hé théng bom & trén, em thdy hé thong bom dang dong 1 vai
trd quan trong trong doi sdng xa hoi hién nay, né khong chi giup ich cho doi
song ctia nguoi dan ma con gitp ich phuc vu trong cac nghanh cong nghiép,
néng nghiép & nhitng diéu kién 1am viéc ma con ngudi khong 1am duge. Qua
ban d6 an tot nghiép lan nay em c6 may mén khi duoc lam vé dé tai tram ¢
nhiéu bom dé em c6 thé hiéu rd hon vé coéng dung ciing nhu loi ich ctia bom
mang lai cho con ngudi cling nhu trong doi song sinh hoat xd hoi. Em xin
chon hé théng bom bdn ho dé 1én phuong an thiét ké cho tram c6 nhiéu hé
bom.
O day em xin dua ra 2 phuong an thiét ké dat tu dong luc cho tram c6
nhiéu bom:
1. Céac ti dong luc duoc dit tap trung tai 1 chd.
2. Cac ta dong luc duogc dat riéng r€ tai tirng bom.
So d6 thiét ké tu dong luc cho tram nhiéu bom bén hé duoc trinh bay

dudi hinh sau:
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Hinh 1.14: So d6 thiét ké ta dong luc duoc dat tap trung tai 1 cho
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Qua 2 phuong an thiét ké trén em thay phuong an 1 (cac ta dong luc duoc
dat tap trung tai 1 chd ) ¢o nhiéu tién loi hon phuong an 2 ( cac tu dong luc duoc
dit riéng ré tai timg bom ) & cho: tiét kiém duoc duong day lép dat, & 1 vitri co
thé diéu khién dugc nhiéu bom cung luc khong mat cong di lai, d& bao hanh sta
chita khi c6 su ¢6 xay ra. Tl nhitng diéu trén em chon phuong an thiét ké dit cac
ti dong luc tap trung tai 1 cho.

Tu dong hoa thiét ké:

B;: Can cu vao yéu cau cong tac dé tinh chon dong co bom, thiét ké 1§p
dat thiét ké mi thuat, cong ngh¢ toan tram.

B,: Tinh chon cap cip ngudn, ti dong luc tirng bom, v& so do nguyén 1y
ctia hé thong.

Baj: Théng ké cac diém do, sd luong sensor cho hé théng diéu khién va
giam sat, 1ap bang thong ké tin hiéu vao, tin hiéu ra, thiét ké mach diéu khién cho
PLC va wincc.

B,: Viét céc thuat toan diéu khién

Chon chiéu thir tu khoi dong (ctng chiéu hoic nguge chiéu kim dong
ho).

Chon bom chu trong hé thong.

Bo qua mot s6 bom

Thir ty khéi dong cac bom.

Thir tu dung bom.
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CHUONG 2.

XAY DUNG CAU TRUC, HE TRUYEN PONG PIEN TRAM CO
NHIEU BOM

2.1. Xay dung céu tric

Hinh 2.1: So dd ciu tric hé c6 nhiéu bom bon hé

34



Ta c6 yéu cau nhu sau:

O day ta dung hé bom bao gom 5 bom: B1, B2, B3, B4, B5(duoc lai lan
luot béi 5 dong co dién khong dé)ng bo roto lé)ng soc: M1, M2, M3 M4, M5). Ca
5 bom déu co vai tro 12 nhu nhau,cé ciing 1 cong suat. Cac bom nay c6 nhiém vu
bom nudc tir bé so cap 1én bé thtr cip . Cac bom nay co thé hoat dong doc lap
v61 nhau hoac hoat dong cung mot luc tuy thudc vao yéu cu cong viéc.

P, 13 cam bién do mirc nudc trong bé so cip. Py 1a cam bién do muc
nuéc trong bé thir cdp. Tin hiéu twong ty khi vé trung tdm diéu khién s& dugc
chuyén vé tin hiéu sb. P 1a cac cam bién ap suit dung dé do 4p suat sau bom
nham xac dinh cac bom c6 hoat dong hay khong.

D, 13 cam bién do ap suat bom dung cho khéi dong bom, tin hi¢u dua vé
trung tdm diéu khién néu qua thoi gian nao d6 thi cat bom ( khong chay bom ).

Nguyén 1y hoat dong:

Trong truong hop cac diém do ap suat ( By, D,, D3 ) dat yéu cau: thi tram
bom hoat dong binh thuong. Nudc & trong binh chira hoic song hd s& duoc
truyén di qua cac van va bom dé vao bon hg. O day Dy s& 1am nhiém vu do muc
chat 1ong trong binh, néu mirc chat 16ng ma cao thi ta chi can diung 1 bom cho
hé thong 13 di, néu muc chét long ma thap ta s& phai dung nhiéu bom cung 1 luc
dé dat yéu cau dé ra.

Trong trudng hop mot trong cac diém do ( D1, D,, P;) khong dat yéu

Néu ap suat do muirc (D) khong dat yéu cau thi bom sé& dimg, luc nay hé
théng bom moi s& hoat dong dé cung cap nudc cho hé thong, dam bao rang s& cd
da nudce cho tram bom hoat dong binh thuong.

Néu ap suat bom (P,) khong dat yéu cau thi bom s& ding hoat dong do

thoi gian khoi dong qua lau vi luong nudc dung cho khéi dong khong du, lac
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nay ta phai diéu chinh lai luong nude sao cho phu hop véi cong suat khoi dong
ctia bom dé hé théng hoat dong binh thuong.

Néu 4p suit do dau ra (DP3) 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.

Néu trong truong hop cé su cb cac diém do khong hoat dong duoc thi ta
phai kiém tra lai cac diém do do, néu bi hong hoc khong khic phuc duoc thi phai
thay thé cac diém do nay bang cac diém do khac dé hé thong hoat dong binh
thuong.

2.2. Xay dung mach dong luc, mach phan ing diéu khién
2.2.1. Xay dung mach dong lue

So d6 mach dong luc cta hé théng bom bon hé dugce trinh bay dudi hinh sau:

Zzo o

Phase

=+
(]
-
=
(]
e
=+
T

ovel )0 ove fpoapbooved Dy oved Do oves [y FO[

Jg

Hinh 2.2: So ¢6 mach dong luc ciia hé bom bon ho
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Nguyén 1y hoat dong cua mach dong luc:

Pién dugc lay tir ludi dién dé cung cap cho bom hoat dong, aptomat
(AT) c6 nhiém vu bao vé ngudn va dudng cap ngudn, néu nhu cé su cd xay ra thi
(AT) s& ngit, lic ndy ta s& bat ngudn 3pha du phong (Phase) dé cung cap dién
cho mach dé bom c6 thé hoat dong binh thudng, va méi bom thi s& c6 1 cau dao
tu dong riéng dé khi bom nao hong hay gip su ¢b thi chi viéc cét cong tic to caa
bom d6 va thay bom khac vao dé duy tri hoat dong binh thuong, khong phai ngat
aptomat tong.

Cac bom nay s& duoc ndi voi 1 tram bién ap dé cung cap nguodn cho hé
théng diéu khién, c6 ciu chi (Fo) dé bao vé ngan mach diéu khién. O mdi 1 ché
d6 1am viéc thi ta s& c6 cac dén tin hiéu diéu khién, néu c¢6 bom nao hong thi dén
s& bao va giri vé trung tam diéu khién, lic nay ta s& diéu khién bom khac dé hé
théng hoat dong duoc lién tuc. Trudce tién ta cho bom chay tht, néu bom hoat
d6ng binh thuong thi sau d6 chuyén sang ché do auto, néu ché do auto xay ra sur
cb thi chuyén sang ché do diéu khién bang tay, néu ché do diéu khién bang tay
c6 su co thi hé théng chuyén sang ché do of, ltic nay dén bao dong sé nhap nhay
va dén tin hiéu s& bao hé thong dimg hoat dong.

2.2.2. Xay dung mach diéu khién

So dd mach diéu khién cua hé théng bom bon hé duoce trinh bay dudi hinh sau:
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Nguyén 1y hoat dong cua mach diéu khién:

O day ta dung PLC S7-300 dé diéu khién cho hé théng bom bdn ho.
Trudc khi khéi dong bom, ta kiém tra xem bé dﬁy nudc hay can nudc, néu bé
can nudc (CN) thi dén s& bao va bom khong hoat dong duoc, néu bé diy nudc
(DN) thi dén s€ bao va bom sé& hoat dong duogc. Ta nhan nat Start dé khoi dong
bom, cho hé bom kho1 dong theo chiéu thuan (T) va chay ¢ ché o chay thu
(Trail Run), néu chay thtr thanh cong thi ta chuyén sang ché do chay tu dong
(Auto), néu ché do auto xdy ra su cb thi ta phai chuyén sang ché do diéu khién
bang tay. Khi ché do diéu khién tay hong thi bom chuyén sang ché do of, luc nay
hé thong s& dirng hoat dong.

Ta xét khi bom hoat dong & ché d6 chay thir: Ta khoi dong bom va cho
lan lugt cAc bom hoat dong, néu cic bom hoat dong binh thuong thi ta chuyén
sang ché d6 chay auto, néu nhu trong qua trinh chay thir c6 bom nao gip su cb
thi can phai stra hodc thay thé dé hé thong hoat dong binh thuong.

Ta xét khi bom hoat dong & ché d6 chay auto: Ta chon bom 1 lam bom
chu, dién dugc cung cép cho bom 1 s€ ¢6 tin hiéu bao bom 1(B1) hoat dong, khi
bom 1 hong (B1H) thi s& c6 tin hiéu bao dong bao bom 1 hong, hé théng sé& co
den bao dung (D) hoat dong. Lic nay ta s€ bo qua bom 1 (L1) va chon bom 2
lam bom chu, bom 2 s€ lam vi¢c tuong ty nhu bom 1, khi bom 2 hong (B2H) thi
s€ co tin hi¢u bdo bom 2 hdéng, tuong tu cho cac bom khac. Trong khi van hanh
ché do auto ma xdy ra su co thi ta chuyén sang ché do diéu khién tay.

Ta xét khi bom hoat dong & ché d6 diéu khién bang tay: Ta s& dong bom
1 (D1) lic nay dién s& duge cip cho bom 1 hoat dong, s& c6 tin hiéu bao bom
1(B1) hoat dong, khi bom 1 hong (B1H) thi s€ c6 tin hi€u bao bom 1 hong va co
tin hiéu bao ding (D) hé thdng. Liac ndy ta s& ngiat bom 1 (N1) bang diéu khién
bang tay va khoi dong bom 2 (B2) dé duy tri hoat dong cho hé théng, bom 2 hoat
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dong tuong tu nhu bom 1, tuong tu cho cdc bom khac. Néu bé so cép can nuoc
(CN) thi dén tin hiéu s& béo, dén s& bao hé thong dimng (D) hoat dong do khong
da nude cung cép cho hé théng. Ta can khic phuc su ¢d ndy cho bé ludn day
nude dé hé théng 6 thé hoat dong duoc lién tuc. Néu cac ché do hoat dong déu
gap su cd khong hoat dong duoc hoac bé can nude hodc bé khong du nudc cung
cap cho hé thong thi hé thdng s& chuyén sang ché d6 OF. Luc nay hé thong s&
dirng han, dén ltc nay ta s& Reset lai hé thong.
Nguyén ly hoat dong cua ché d6 nguogc twong ty nhu voi ché do thuan.
2.3. Thuit toan diéu khién
Béng tin hi¢u vao

Bang 2.1: Bang tin hiéu vao cta thuat toan diéu khién

Tin hi€u Churc nang
a =1 khi mirc nudc bé thir cap dudi 95%
b =1 khi mirc nudc bé thir cap dudi 80%
c =1 khi mirc nudc bé thir cap dudi 65%
d =1 khi mirc nudc bé thir cap dudi 50%
Start =1 dua hé bom vao trang thai san sang hoat dong
Stop =1 dua hé bom vao trang thai san sang ding
Phase =1 Nguon 3 pha dyu phong
T =1 Hé bom khoi dong theo chiéu thuan
N =1 Hé bom khoi dong theo chiéu ngugc
Auto =1 H¢ bom hoat dong & ché do Auto
Trail Run | =1 Hé bom hoat dong & ché d6 chay thu
Manua | =1 Hé bom hoat dong ¢ ché do diéu khién bang tay
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1)

=1 Chon bom 1 lam bom chu

2 =1 Chon bom 2 lam bom chu

(3) =1 Chon bom 3 lam bom chu

4) =1 Chon bom 4 lam bom chu

5) =1 Chon bom 5 lam bom chu

L1 =1 Chon c6 thé boé qua bom 1

L2 =1 Chon c6 thé boé qua bom 2

L3 =1 Chon c6 thé bé qua bom 3

L4 =1 Chon c6 thé bé qua bom 4

L5 =1 Chon c6 thé bé qua bom 5
BL1 =] Bom 1 da hoat dong
BL2 =1 Bom 2 da hoat dong
BL3 =1 Bom 3 da hoat dong
BL4 =1 Bom 4 da hoat dong
BL5 =1 Bom 5 da hoat dong

D1 =1 Pong bom 1 ¢ ché do diéu khién bang tay
D2 =1 Pong bom 2 ¢ ché do diéu khién bang tay
D3 =1 Pong bom 3 ¢ ché do diéu khién bang tay
D4 =1 Pong bom 4 ¢ ché do diéu khién bang tay
D5 =1 Pong bom 5 & ché do diéu khién bang tay
N1 =1 Ngat bom 1 & ché d6 diéu khién bang tay
N2 =1 Ngat bom 2 & ché d6 diéu khién bing tay
N3 =1 Ngat bom 3 & ché d6 diéu khién bang tay
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N4 =1 Ngat bom 4 & ché d6 diéu khién bang tay

N5 =1 Ngit bom 5 & ché d6 diéu khién bang tay

Reset =] Reset lai hé théng

Bang tin hiéu ra

Bang 2.2: Bang tin hiéu ra cta thuat toan diéu khién

Bl =1 Bom 1 duoc cép dién
B2 =1 Bom 2 duoc cép dién
B3 =1 Bom 3 duoc cép dién
B4 =1 Bom 4 duoc cép dién
B5 =1 Bom 5 dugc cap dién
BD =1 C6 tin hi¢u bao dong
Dung =] C6 tin hi€u dung
B1H =1 B4o bom 1 hong
B2H =] B4o bom 2 hong
B3H =1 Bdo bom 3 héng
B4H =1 B4o bom 4 hong
B5H =1 Bdo bom 5 héng
CN =1 B4o can nudc & bé so cap
DN =1 Béo day nudc o bé so cap
AU =] Bao hé théng bom hoat dong & ché do Auto
TR =1 Bao h¢ théng bom hoat dong & ché d6 Trail Run
MAN =1 Béo hé thong bom hoat dong & ché do diéu khién tay
OF =] Bao hé théng bom hoat dong & ché do OF
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- Thuat toan chon ché do chay cho h¢ bom :

Hinh 2.4: So d6 thuat toan chon ché d6 chay cho hé bom
Nguyén tic hoat dong cua thuat toan:
Khai dong bom, ta kiém tra diéu kién xem bom co6 bang 1 khong, néu
diéu kién sai (S) thi bom s& dirng, néu dang (P) thi ta kiém tra bom c6 hoat dong
& ché @6 Trail Run (chay thu) khong. Néu diéu kién dung (P) thi bom sé& hoat

dong & ché do trail run, néu sai (S) thi ta kiém tra bom c6 hoat dong & ché do
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Auto (tu dong) khong. Néu diéu kién ding (D) thi bom sé& hoat dong & ché do tu
dong, néu sai (S) thi kiém tra xem bom c6 hoat dong & ché do Manua (diéu khién
tay) khong. Néu diéu kién nay ding (P) thi bom sé& hoat dong & ché Manua, con
sai (S) thi kiém tra tiép diéu kién bom c6 & ché d6 Off (dumg) khong. Néu diéu

kién dung (D) thi bom s& dimng, néu sai (S) ta s& quay lai kiém tra tir dau.

- Thuat toan chon ché do thuan, nguoc cho h¢ bom :

Hinh 2.5: So do thuit toan chon ché do thuan, nguoc cho hé bom

Nguyén 1y chon thuat toan:
Ta xét & ché do chay Auto: Ta kiém tra xem bom c6 hoat dong & ché do
thuan hay nguoc, ¢ ché do thuan ta kiém tra xem bom c6 hoat dong duoc khong,
néu dung (D) thi bom s& hoat dong ¢ ché do thuan (AT), néu sai (S) thi chuyén

sang ché d0 nguoc, ta ki€ém tra xem bom c6 hoat dong & ché do nguoc khong,
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néu dung (P) thi bom s& hoat dong & ché d6 nguoc (AN) con néu sai (S) thi s&
quay lai kiém tra tir dau.

Ta xét & ché do chay Trail Run: Ta kiém tra xem bom c6 hoat dong ¢ ché
dd thuan hay nguoc, & ché d6 thuan ta kiém tra xem bom c6 hoat dong duoc
khong, néu dang (D) thi bom s¢€ hoat dong & ché ché d6 thuan (TT), néu sai (S)
thi chuyén sang ché do nguoc, ta kiém tra xem bom c6 hoat dong ¢ ché do
nguoc khong, néu dung (D) thi bom sé& hoat dong ¢ ché do ngugc (TN) con néu

sai (S) thi s& quay lai kiém tra tir dau.

- Thuat toan chon bom chu cho hé bom :
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Hinh 2.6: So dd thuat toan chon bom cha cho hé bom
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Nguyén 1y chon thuét toan:

Ta xét & ché do chay auto thuan (AT): Ta kiém tra diéu kién xem bom 1
c6 lam bom chu duoc khong, néu diéu kién ding (P) thi ta s& chon bom 1 1a
bom chii (AT(1)) cho hé théng, néu sai (S) thi ta s& chuyén sang kiém tra diéu
kién cho bom 2, néu diéu kién dung (P) thi ta s& chon bom 2 lam bom chu
(AT(2)) cho hé théng, néu diéu kién sai (S) ta kiém tra bom 3 c6 lam bom chu
dugc khong, néu diéu kién ding (D) thi ta chon bom 3 lam bom chu (AT(3)),
néu diéu kién sai (S) ta kiém tra bom tiép bom 4, néu diéu kién ding (D) thi ta
chon bom 4 1am bom chu (AT(4)) néu diéu kién sai (S) thi ta kiém tra diéu kién
bom 5 ¢6 1am duoc bom chii khéng, néu dung (P) thi ta chon bom 5 lam bom
cht (AT(5)), néu diéu kién sai (S) thi ta quay lai kiém tra tir dau.

Ta xét & ché do Trail Run thuin (TT): Ta kiém tra diéu kién xem bom 1
c¢6 lam bom chu dugc khéng, néu diéu kién dang (P) thi ta s& chon bom 1 1a
bom chu (TT(1)) cho hé thong. Néu diéu kién sai (S) thi ta s& chuyén sang kiém
tra bom 2, néu diéu kién bom 2 dung (D) lam bom chu thi ta s& chon bom 2 1am
bom chu (TT(2)) cho hé thong. Néu sai (S) ta kiém tra bom 3 c6 lam bom chu
dugc khong, néu dung (D) thi ta chon bom 3 1am bom chii (TT(3)). Néu sai (S)
ta kiém tra bom tiép bom 4, néu dung (P) thi ta chon bom 4 lam bom chu
(TT(4)). Néu sai (S) thi ta kiém tra bom 5, ta kiém tra xem bom 5 c6 du tiéu
chuan 1am bom cha khéng, néu ding (P) thi ta chon bom 5 1am bom chu

(TT(5)). Néu sai (S) thi ta quay lai kiém tra tir dau.
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- Thuat toan chon bé qua bom cho h¢ bom :
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Hinh 2.7: So d6 thuét toan chon bé qua bom cho hé théng

Nguyén 1y chon thuat toan:

Ta xét & ché d6 auto thuan (AT): Ta chon bom 1 lam bom chu, ta kiém
tra diéu kién xem c6 nén bé qua bom 1(L1) khong , néu ding (D) c6 thé bo qua
bom 1 thi ta chon bo qua bom 1. Néu sai (S) ta kiém tra tiép diéu kién co loai bo
bom 2 khéng, néu ding (P) thi ta bo qua bom 2. Néu sai (S) thi ta kiém tra tiép
diéu kién bom sd 3 ¢6 can bo qua khong, néu ding (D) thi ta chon bo qua bom 3.
Néu sai (S) ta tién hanh kiém tra diéu kién ctia bom 4, néu dang (P) loai bo dugc
thi ta chon bo qua bom 4. Néu sai (S) ta kiém tra tiép bom 5, néu dung (D) thi ta

chon bo qua bom 5, néu sai (S) thi s& quay lai kiém tra tir dau.
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— Thuét toan trong ché do Auto:

AT(1)L2
b
S
»- Reset=1 >
tart=1 S
DN=1

2

SS

D?ng h? th?ng

B1=1

B1=B2=1

B1=B2=B3=1

B1=B2=B3=1
B4=B5=1

B4=0

B3=B4=B5=0

| B3=B4=B5=0

Hinh 2.8: So d6 thuat toan trong ché d6 auto
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Nguyén 1y hoat dong trong thuat toan:

Ta xét & ché d6 auto thuan (AT) trong trudng hop chon bé bom 2: Ta
kiém tra diéu kién start = 1 va DN = 1, néu diéu kién nay sai (S) thi quay lai
kiém tra diéu kién nay, néu dung (D) thi khoi dong hé théng chay bom (2). Sau
d6 ta sé& kiém tra diéu kién stop = 1 , néu diéu kién nay dtng (D) thi ding hé
théng (1). Ta kiém tra diéu kién reset = 1, néu diéu kién nay dung (D) thi reset
lai hé thong, néu sai (S) ta quay lai kiém tra diéu kién ban dau. Néu diéu kién
stop = 1 ma sai (S) thi ta kiém tra diéu kién a =b =c =d = 0, néu diéu kién nay
dung (P) thi ta quay lai kiém tra diéu kién stop =1, néu diéu kién nay sai (S) thi
ta kiém tra tiép diéu kién b = ¢ = d = 0 va a = 1. Néu diéu kién nay dtng thi B1
= 1, ta kiém tra diéu kién BL1 = 1, néu diéu kién nay sai thi s& quay lai (1), néu
dung (D) thi quay lai (2), néu didukién b =c=d =0vaa =1 sai (S) thi ta s&
kiém tra diéu kién ¢ =d = 0, a = b = 1. Néu diéu kién nay diung (D) thi B1 = B2
= 1, luc nay ta xét diéu kién BL1 = 1,néu diéu kién nay sai (S) thi quay lai (1),
néu ding (D) thi quay lai (2), néu diéu kién c=d =0vaa=Db =1 masai (S) thi
ta kiém tra diéu kién d = 0 va a = b = ¢ = 1. Néu diéu kién nay dung (P) thi B1
= B2 = B3 = 1, ta s& kiém tra diéu kién BL1 = BL3 = 1, néu diéu kién nay sai thi
quay lai (1), néu dtng thi quay lai (2), néu diéukiend=0vaa=b=c=1ma
sai (S) thi ta kiém tra diéu kién a = b = ¢ = d = 1, néu diéu kién nay sai (S) thi
quay lai kiém tra diéu kién a=b = ¢ =d = 0. Néu dung (P) thi Bl = B2 =B3 =
B4 = B5 = 1, ta kiém tra dong thoi cac diéu kién BL1 = BL3 = BL4 = BL5 =1,
néu diéu kién nay sai (S) thi quay lai (1), néu diéu kién nay dung (D) thi ta quay
lai (2).
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- Thuat toan trong ché do Trail Run:

Start=1 S
DN=1

Dung he thong

é I T

Hinh 2.9: So d6 thuat toan trong ché do trail run
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Relay20s B4=0
B1=1
Rely20s | | B2=l |

Relay20s | | B30
Rely20s | | B3=1 |

Relay20s | | B2=0
Relay20s || B3l |
Relay 20s Bl ) Relay20s | |  B1=0

Relay120s | | B5<0 | |



Nguyén 1y hoat dong trong thuat toan:

Ta xét & ché do chay Trail Run thuan (TT) chon bom 1 1a bom chi: Ta
kiém tra diéu kién start = 1 va DN = 1, néu diéu kién nay sai ta quay lai kiém
tra lai diéu kién nay (3), néu diéu kién nay dung (D) ta khoi dong hé théng bom,
va kiém tra diéu kién stop = 1. Néu diéu kién nay ding (P) thi ta dimg hé théng
(1), ta s& kiém tra diéu kién reset = 1, néu diéu kién nay ding (P) thi s& reset lai
hé thdng, néu sai (S) thi quay lai kiém tra diéu kién ban dau. Néu diéu kién stop
= 1 sai (S) thi ta kiém tra diéu kién B1 = B2 = B3 = B4 = B5 = 0, néu diéu kién
nay dung (D) thi B1 = 1 suy ra quay lai kiém tra diéu kién stop = 1, néu diéu
kién nay sai (S) thi ta kiém tra diéu kién B1 = 1 va B2 = B3 = B4 = B5 =0. Néu
diéu kién nay dung (P) thi relay 20s, suy ra B2 = 1 ta s& quay lai kiém tra diéu
kién stop = 1. Néu diéu kién B1 = 1 va B2 = B3 = B4 = B5 = 0 ma sai (S) ta s&
kiém tra diéu kién B1 = B2 = 1 va B3 = B4 = B5 = 0, néu diéu kién nay dung
(D) thi relay 20s, suy ra B3 = 1 ta quay lai kiém tra diéu kién stop = 1. Néu diéu
kién B1 = B2 = 1 va B3 = B4 = B5 = 0 sai (S) ta kiém tra tiép diéu kién B1 = B2
= B3 = 1 va B4 = B5 = 0, néu diéu kién nay dang (D) thi relay 20s, suy ra B4 =
1 lac ndy ta quay lai kiém tra diéu kién stop = 1. Néu diéu kién B1 = B2 = B3 =
1 va B4 = B5 = 0 ma sai (S) thi ta kiém tra diéu kién BL=B2=B3=B4 =1va
B5 = 0, néu diéu kién nay dung (D) thi relay 20s, suy ra B5 = 1, ta quay lai kiém
tra diéu kién stop = 1. Néu diéu kién B1 = B2 =B3 =B4 = 1 va B5 = 0 ma sai
(S) ta kiém tra diéu kién B1 = B2 = B3 = B4 = B5 = 1, néu diéu kién nay dung
(D) thi quay lai kiém tra diéu kién stop = 1. Néu diéu kién nay dung thi dimg hé
théng, néu sai thi relay 120s, suy ra B5 = 0, suy ra relay 20s ta ¢4 B4 = 0, ri lai
relay 20s tiép dugc B3 = 0, relay tiép 20s B2 = 0, relay 20s B1 = 0 r6i quay vé
(3).
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CHUONG 3.

THIET KE CHUONG TRINH PIEU KHIEN TRAM BOM

3.1. Giéi thi¢u vé PLCS7-300

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

Giam bdét hodc giam hin su phuc vu cua con nguoi dbi véi 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 suat cong viéc.

Dua trén cac tiéu chi trén , ta s& chon thiét bi diéu khién hoat dong cua toan
bd hé théng d6 1a PLC S7-300 ctia Siemens voi mot s 1i do sau day:

Céc thiét bi diéu khién PLC tao thém stc manh, tbc d6 va tinh linh hoat cho
cac hé thdng cong nghiép. Bang sy thay thé cac phan tir co dién bang PLC, qua
trinh diéu khién tr& nén nhanh hon, ré hon, va quan trong nhat 1a hiéu qua hon.
PLC 1a sy lua chon tot hon cac hé théng role hay may tinh tiéu chuan.

Tén it khong gian: Mot PLC can it khong gian hon mot may tinh tiéu chuan
hay tu diéu khién role dé thuc hién cung mot chirc nang.

Tiét kiém ning luong: PLC tiéu thu ning luwong & murc rat thap, it hon ca cac
may tinh thong thuong.

Gia thanh thap: Mot PLC gia tuong duong ¢ 5 dén 10 role, nhung né co
kha nang thay thé hang tram role.
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Kha nang thich trng v1 moi trudong cong nghiép: Cac vé cua PLC dugce lam
tur cac vat li€u cing, c6 kha nang chéng chiu duoc bui ban, dau md, do am, rung
dong va nhiéu. Cac may tinh tiéu chuan khong c6 kha ning nay.

Giao dién tryc tiép: Cac may tinh tiéu chun can c6 mot hé théng phirc tap
dé co thé giao tiép voi mdi truong cong nghiép. Trong khi d6 cac PLC co thé
giao tiép tryc tiép nhd ciac md dun vao ra I/0O di dugc ché tao sin theo chuan
cong nghiép.

Lap trinh d& dang: Phan 16n cac PLC sir dung ngdn ngi lap trinh 13 so do
hinh thang, tuong tu nhu so do dau ndi cua cac hé thong 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, bé“mg thé nhd, hoac béng truyén tai qua mang.

Uu thé vé phan mém:

PLC c6 nhiéu cong cu 1ap trinh dya trén tiéu chuan IEC 1131-3.

Str dung ngdn ngir 1ap trinh bac 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 dit liéu
chuong trinh.

CAu truc cac khéi chtrc niang duoc sir dung cho cac bo 1ap trinh Ladder 1am
tang kha nang lap trinh bang nhig 1énh don gian.

Cho phép xac dinh céc 18i ctia bo diéu khién ciing nhu cac 18i cta thiét bi
trong qua trinh san xuat.

Cung cip cac phép toan véi sb thuc ddu phiy dong tao ra kha ning tinh toan
cac bai toan phur tap.

PLC- S7-300 cu triic dang module gdm cac thanh phan sau:
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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 / sb: SM321, SM374...
Module chiic ndang FM
Module truyén thong CP
Module ngudén PS307 cip ngudn 24VDC cho cic module khac, dong 2A,
5A, 10A
Cac module dugc gan trén thanh ray, t6i da 8 module SM/FM/CP & bén phai
CPU tao thanh mot rack. Mi module dugc gin mdt so slot tinh tir trai sang phai:
module nguén la slot 1, module CPU Ila slot 2, module ké mang s6 4. Céc
module dugc danh sb theo slot va dung lam co s& dé dat dia chi dau cho cac
module ngd vao ra tin hiéu. Pbi véi CPU 315-2DP, 316- 2DP c6 thé gan dia chi
tuy y cho cac module.
Cau hinh ctmg cua tram PLC dugc khai bao bang phan mém Step7 nhu sau:
Module nguén: PS 307 5A
Module CPU 316 -2DP
Module tin hiéu vao DI32xDC24V do c6 tong cong 10 tin hiéu vao va céc tin
hiéu vao 1a tin hiéu so.
Module dau ra DO32xDC24V/0.5A do c6 tong cong 8 tin hiéu dau ra va cac

tin hi€u ra Ia tin hiéu s6

54



>

3.2. Chwong trinh diéu khién PLC

Thiét 1ap phan cting
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- Cac bién diéu khién trong Step7-300
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Chuong trinh LAD viét trén Step7-300:
Ta chon ché do hoat dong cua hé bom. O day chon ché do Auto. Néu da chon 1
ché d6 hoat dong thi cac ché do khac duoc tit di. Mudn chon lai ché d6 thi phai

tat tat ca cac bom.

0Bl : '"Main Program Sweep (Cycle)"

Comment :
m: Title:
Coument:
I2_% Q4.0 4.1 4.2 4.3 4.4 6.0
"Aut-D" IIElII IIEEII IIEEII IIE4II IIEEII IIA‘UII
| | | | A | 4 | 4 | 4 fal |
] /| /| /| /] /1 o
6.3
IIDFII
i1
6.1
IITRII
{1
6.2
"I'LEIJI'IUA"

L
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Kiém tra tat ca cac di€u ki¢n va dua h¢ bom vao trang thai san sang hoat dong

Network §: Title:

Comment ;

6.0 I1.2 IZ.0 I1.0 I3.% I0.0 I3.7 N5.0

||AU|| ||Ll|| [} |:l:| n n Thuarlll "phﬂSE" I Start [} ”D&Emuﬂl:" ||Ss||

| | | | | | | | | | | | | | {

R | | | | | | R | | | | He
I1.3 IZ.1 I1.1 N5.1
||L2|| I |:2:| [} "ngljcu ||B[:| 1}
= i
I1.4 I2.2 4.5
||L3|| |||:3:||| |||:H||
| | {1
I1.5 I7.3 I3.6 N5.1
||L4|| [} |:4:| n |||:a.nr1uc“:|| ||BD I
| | | | | | {
| | | | | | ﬂSH
I1.6 17 .4 4.5
||L5|| |||:5:||| |||:H||

I.7 5.0
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| |

]

16.2
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| |
1
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Kiém tra bé nudc so cap va dua tin hiéu vé dén bao

Network 7 : Title:

Bom hoat dong & ché do Auto

Netymork & : Title:

Comment ;
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| | | A i

[ IXI )
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Wiz I
| | F el
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Ché d6 Auto va chay thuan

Setwmek 31 Ticle:
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Ché d6 Trail Run :
otmrk 19 Tatle:

Coment:
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Bao dong khi c6 bom héng

Network 24 : Title:
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Béo chinh xac bom hdong

Network 25 : Title:
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Dung hoat dong khi co su cd

Network 30 : Title:
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Ché d6 diéu khién bang tay

Network 42 : Title:
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Reset lai hé théng

Network 44 : Title:
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KET LUAN
Sau moét khoang thoi gian thyc hién dé tai tot nghiép, cung véi su nd luc cd
gang cua ban than va su giup d& tan tinh cia cac thay co gido, ban be cung 16p,
dén nay em dd hoan thanh dé tai t6t nghiép “Thiét ké truyén dong dién va
trang bi dién cho cac tram c¢é nhiéu may bom cé kha niing tw dong héa cao”
cua minh. Trong dé tai ciia minh em di tim hiéu va thuc hién dugc céc yéu cau
Sau :
- Tim hiéu vé PLC S7-300
- Tim hiéu vé mot s6 hé thong bom trong cong nghiép, néng nghiép
- Ung dung PLC trong lap trinh diéu khién.
Tuy nhién do thoi gian ¢6 han ciing nhu trinh d6 cta ban thin con nhiéu han
ché nén dé tai thyc hién con nhiéu thiéu sot nhu :
- Kha nang lap trinh diéu khién cho chuong trinh chua tbi uu.
- Chuong trinh gidm sét trong qua trinh hoat dong con thiéu sot.
Em rat mong nhan duogc sy chi bao, stra chita dong gop v kién cua cac thdy co
gi4o , c4c ban trong 16p dé em c6 thé thuc hién va hoan thanh dé tai dugc tot hon.
Mot 1an nita em xin chan thanh cam on su chi béo, hudéng dan tan tinh cua ,
PGS.TS Hoang Xuén Binh, cic thiy co trong khoa, cac ban bé trong 16p da giup
d& em trong qua trinh thyc hién dé tai .
Em xin chan thanh cdm on!
Hai phong, ngay...thang...nam 2012

Sinh vién thuc hién

Ho6 Xuan DPi¢n
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