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A. Tén dé tai d6 an:

Thiét ké hé théng chita chay bang nudc/bot dua trén xe co s& Mercedes-Benz Actros
3358 - 6x4

1. Pé tai thude dién: O C6 ky két théa thudn s& hiku tri tué doi véi két qua thuwce hién

2. Cdc sé liéu va dir liéu ban dautl:

S6 liéu k¥ thuat Chassis
Nha san xuat MERCEDES BENZ
Loai ACTROS 3358 6x4 / 45
Truyén dong 6x4
Truc 3

Chiéu dai co s6&

4500 + 1450 mm

Dong co

Loai dong co

V8 - Bong co Diesel

Cong suat

425 kW /578 HP tai 1800 vong/phut

Mo6-men 2700 Nm tai 1080 vong/phut
H¢ thong dién

Dién 4p 24V

Ac qui 2x12 V[ 220 Ah

Cau truc chira chay

Cau truc

Nha san xuat

ALBERT ZIEGLER GmbH & Co. KG




Loai SLF 100/25-65

D01 cong tac 1 - 5 nguoi

Bom FPN 10 - 10000 - 1H

Chit chira chay

Nudc 2.500 1

Bot 6.500 |

Lang phun

Loai Lang phun nudc/bot ZW 60
Cong suat 6.000 I/phut tai ap luc 10 bar

B. Noi dung cAc phin thuyét minh va tinh toan:
Mo dau
Chuong 1: Tépg quan vé phuong tién PCCC
1.1. bat van dé
1.2. Céac phuong tién PCCC hi¢n nay

Chuong 2: Phuong 4n thiét ké hé thong chita chay bang nudc/bot
2.1. Nhiém vu, diéu kién 1am viéc va yéu cau cua 6 to chita chay
2.2. Chon phuong an thiét ké chung
2.3. Thanh phén chit chita chay va phuong an thiét ké xi-téc
2.4. Phuong 4n trich cong suat va phuong an thiét ké bom
2.5. Phuong an thiét ké lang phun va hé théng dudng dng
2.6. Phuong 4n diéu khién

Chuong 3: Khao sat va thiét ké cai tao 6 t0 co s& Mercedes-Benz Actross 3358 - 6x4
3.1.0t6 co 56
3.2. Pac tinh dong hoc cua 6 t6 chira chay
3.3. Pac tinh dong luc hoc cta 6 t6 chira chay
3.4. O t6 sau khi cai tao
3.5. Kiém tra tinh 6n dinh cua chassis 6 t6 sau khi cai tao

Chuong 4: Thiét ké xi-téc
4.1. Yéu cau k¥ thuat ddi véi xi-téc
4.2. Thiét ké xi-téc chira nugce/bot co dic
4.3. Tinh toan kiém tra do 6n dinh cua xi-téc khi dit 1én chassis
4.4. Kiém tra bén vo xi-téc bang phuong phap phan tir hiru han

Chuong 5: Thiét ké bom chita chay
5.1. Nhiém vu, két ciu, yéu ciu k¥ thuat cua bom ly tdm
5.2. Nguyén ly [am viéc cua bom ly tdm
5.3. Tinh toan thiét ké bom ly tim
5.4. Hé thong TROKOMAT PLUS
5.5. Tinh toan truc va 6 1an
5.6. Tinh toan thiét ké bom dung dich tao bot




Chuong 6: Thiét ké hé thong duong 0 ong va lang phun
6.1. Tong quan vé hé théng duong ong va ling phun
6.2. Két nbi dudng dng vai bom va lang phun
6.3. Giai phap bao vé duong 6 ong
6.4. Thiét ké hé thong duong dng
6.5. Thiét ké lang phun
6.6. HE théng chia ty 1€ nudce/bot
6.7. M6 phong hé thong hoat dong cuia bot chira chiy bang Automation Studio

Chuong 7: Thiét ké hé théng diéu khién
7.1. Hé thong diéu khién logic kha trinh Programmable Logic Controller (PLC)
7.2. Tinh toan van diéu tiét luu luong ling phun ty dong
7.3. Piéu khién co ban danh cho van
7.4. Logic 1ap trinh diéu khién van (Mitsubishi Model FX)
7.5. Piéu kién an toan trong hé thong diéu khién van
7.6. Piéu khién lang phun ty dong
7.7. Tinh chon van nap tir thung chra di vao bom
7.8. Tinh chon van x4 tran cho xi-téc
7.9. Tinh chon van cho lang cam tay va by chia ty I¢ nudc/bot
7.10. So dd hé thong dién
Chuong 8: Hé théng hd trg
8.1. Hé thong dén kiém soat
8.2. Hé thong cong tac va nut bam
8.3. Hé thong dong ho chi thi
8.4.Luuy
Chuong 9: Bio tri va bao dudng hé thong trén 6 t6 chita chay
9.1. Yéu cau vé an toan khi bao tri va bao dudng
9.2. Bdo tri va bao dudng
Két luan.

C. Phén cong nhiém vu
a. Phan chung:

TT | Ho tén sinh vién Noi dung

é - To & phuong tién PCCC
1 | Nguyén Viét Hoang | _ng duanvepauongtien |
- Phuong 4n thiét ké hé thong chira chay bang nudc/bot

. £ - Khao sat va thiét ké cai tao 6 t6 co s& Mercedes-Benz
2 | Ha Thanh Tuan :
4 Actross 3358 - 6x4

3 | H6 Nhat Quang - Phuong an thiét ké hé thong chira chay bang nudc/bot
- Hé thong hd trg

4 | Dinh Van Tién Dat | - Béo tri va bao dudng hé théng trén 6 to chita chay

b. Phan riéng:



TT | Ho tén sinh vién Noi dung

1 | Nguyén Viét Hoang | Thiét ké xi-téc

2 | HO Nhat Quang Thiét ké bom chita chay

3 | Ha Thanh Tuén Thiét ké hé thong duong dng, ling phun
4

Pinh Van Tién Pat | Thiét ké hé thong diéu khién

D. Céc ban vé, dd thi (Cdc ban vé A3, phdi dwrgc thuc hién theo diing quy dinh vé tiéu
chudn ban vé ky thudt co khi)
a. Phadn chung:

TT | Ho tén sinh vién Noi dung
1 | Nguyén Viét Hoang | - Ban v& A3 bo tri chi tiét trén 6 to chita chay
2 | Ha Thanh Tuan - Ban v& A3 thiét ké lai chassis xe
3 | HO Nhat Quang - Ban v& A3 so d0 hé thong (dién, dudng ong)
4 | Pinh Vin Tién Pat

b. Phan riéng:
TT | Ho tén sinh vién Noi dung

- Ban v& A3 chi tiét xitec chira nudc
X - Ban v& A3 chi tiét xitec chira bot

1 | Nguyén Viét Hoang o i
- Ban v€ A3 chi tiét khdp ndi dudong ong

- Ban v& A3 thiét bi chia ty 1& nudc/bot

- Ban v& A3 lap bom ly tim

- Ban v& A3 lip bom bot

- Ban v& A3 lap hé thong TROKOMAT PLUS
. - Ban v& A3 lap truc bom

2 | H6 Nhat Quang o _
- Ban v€ A3 chi tiét banh rang bi dong

- Ban v& A3 chi tiét banh rang chu dong
- Ban vé chi tiét canh bom ly tAm

- Ban v& chi tiét vo bom ly tim

- Ban v& A3 so d6 dudng ong
. - Ban v& A3 lap lang phun

3 | Ha Thanh Tuan L . _—
- Ban v@ chi tiét ong cong gia do lang co dinh

- Ban vé chi tiét ong cong din phun ling cd dinh
, - Ban v& A3 so d0 h¢ thong dicu khién

4 | binh Van Tién Dat - Ban v€ A3 so d6 hé¢ thong di¢n

- Ban v€ A3 so do thuat toan




E. Taili¢u tham khio .
[1] Tai liéu huong dan van hanh “Xe chira chay bang bot SLF 100/25 - 65”.

Pa Nang, ngay ... thang ... ndm 202...

GIANG VIEN HUONG DAN SINH VIEN THU'C HIEN
(Ky, ghi ro ho tén) (Ky, ghi ro ho tén)
THONG QUA BQ MON

Ngay ....... thang ...... nam 202...



TOM TAT

Tén dé tai: Thiét ké hé théng chita chay bang nudc/bot dya trén xe co s& Mercedes-Benz
Actros 3358-6x4.

Nhom sinh vién thuc hién:

Nguyén Viét Hoang MSSV: 103200119 Lép: 20C4CLC2
Ho Nhat Quang MSSV: 103200134 Lop: 20C4CLC2
Ha Thanh Tuén MSSV: 103200142 Lop: 20C4CLC2
Dinh Vin Tién Dat MSSV: 103200148 Lép: 20C4CLC3

Dé tai tap trung nghién ctru va thiét ké mot hé thong chira chay tich hop trén nén
tang cua xe co s& Mercedes-Benz Actros, nham muc tiéu nang cao tinh co dong, hi¢u
qua cho cong tac phong chay chita chay (PCCC) tai cac khu vuc san bay, nha may, khu
cong nghiép.

Noi dung chinh bao gdm khéo sat xe co s& phu hop (vé tai trong, két cAu khung
gam dong co...), thiét ké cac hé thong chinh nhu: bon chtra nude, hé thong bom ap luc,
ong dan, voi phun, h¢ théng diéu khién va thiét bi hd tro. Bén canh d6, dé tai ciing phan
tich cac yéu cau ky thuat va tiéu chuan an toan dbi véi phuong tién chita chdy chuyén
dung.



LOI NOI PAU

Niam 2024, toan qudc xay ra 4112 vy chay, 1am chét 100 ngudi, lam bi thuong 89
ngudi, V& tai san ude tinh so bo thanh tién khoang 657,45 ty dong va 637,08 ha rung.
Trong do, ¢6 48 vu chay 16n va 51 vu chay gay thiét hai nghiém trong vé nguoi 1am 99
nguoi chét, 89 nguoi bi thuong. Xay ra 22 vu nd, 1am chét 09 ngudi, bi thwong 26 ngudi.

Luc luong Canh sat PCCC va Cong an cac dia phuong da xuat 14797 lugt phuong
tién va 75663 luot CBCS t6 chirc chira chay 3319/4112 vu chay, n. Huéng dan thoat
nan cho hang trim ngudi bi mac ket ra noi an toan, truc tiép ctru duoc 477 ngudi trong
cac vu chdy, t6 chuc di chuyén tai san va ciru duge tai san tri gia khoang 132,7 ty dong
trong cac vu chay. Truc tiép tham gia 1802 vy ctru nan, ciru hd va hang trim vu ciru nan,
ctru ho trong dam chay. T chtc ctru duoc 5571 ngudi va tim duoc 882 thi thé ban giao
cho co quan chirc nang xtr 1y.

Theo nhitng s6 liéu thng ké trén, viéc phat trién cong tac PCCC 1a rat can thiét ddi
v6i mot thanh phd 16n va dic biét hon nira 13 viéc trang bi cac phuong tién tdi tan ciing
nhu cac trang thiét bi phuc vu cong tac PCCC cho cic co quan chuyén nganh. Mot trong
nhitng phuong tién giit vai trd quan trong va chu dao hd trg cong tac PCCC la xe chira
chay.

Nhan thiy duoc tim quan trong va tinh thyc tién ciia xe chita chay, nhom quyét dinh
thuc hién d6 an tét nghiép (Capstone Project) voi dé tai “Thiét ké hé thong chita chay
bang nuéc/bot dua trén xe co s& Mercedes-Benz Actros 3358-6x4”. Thuyét minh va ban
v& 13 két qua ctia qua trinh hoc tap, tim hiéu va nghién ctru chuyén sau vé dé tai thong
qua nhiing tai liéu chuyén nganh va nhiing quy chuan, tiéu chuan van hanh trong hé
thong giao thong dudong bo Viét Nam. Noi dung bao céo bao gdm cac hoat dong nghién
clru va tinh toan 1y thuyét, cac két qua dat dugc, va nhirng kinh nghiém thuc té quy bau
c6 duoc trong qué trinh thuc hién d6 4n tot nghiép.



LOI CAM ON

Pé hoan thanh t6t Capstone Project, nhom di nhan duoc rat nhiéu su giup d&, hd
tro. Nhom xin guri 101 cam on chan thanh dén tat ca nhirng nguoi da gop phan giap 4o,
ho trg nhom trong qua trinh thuc hién d6 an tot nghiép.

Trude tién, nhém xin bay t6 1ong biét on sau sic dén hoi ddng giam khao bao vé db
an cua Khoa Co khi Giao thong, Truong Pai hoc Bach Khoa Ba Nang da thong qua dé
cuong chi ti€t va tao diéu kién d€ nhom duoc thuc hién do an tot nghiép.

Pac biét, nhom xin cam on giang vién huéng dan PGS.TS. Lé Minh Puc, nguoi da
tryc tiép hudng dan va dinh huéng chuyén mén cho nhom trong ting cong viéc, tir
nhitng thao tic co ban dén nhitng cong viéc chuyén sau trong suét qua trinh thwc hién
dé tai. Sy chi bao tan tinh cta thay da gitip nhom hiéu rd hon vé kién thic thyc tién ciing
nhu nang cao k¥ nang trong cong viéc.

Nhom ciing xin gui 101 cam on dén cac giang vién tai Trudng Pai hoc Bach Khoa
ba Nang da truyén dat kién thirc trong suot qua trinh hoc tai truong.

Nhom xin tran trong cam on!
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DANH SACH CAC KY HIEU, CHU VIET TAT

< CACKY HIEU

Céc ky hiéu vé thong so ky thudt va tinh toan thiét ké s& dwoc giai thich trong noi
dung cua thuyét minh.

PLC
FNP
DC
AC
HMI

: Programmable Logic Controller - Bo diéu khién logic lap trinh
: Horizontal Centrifugal Pump - Bom ly tam

: Direct Current - Dong dién mot chiéu

: Alternating Current - Dong dién xoay chiéu

: Human-Machine Interface - Giao tiép ngudi-mdy

% CAC CHU VIET TAT

PCCC
TCVN
QCVN
GTVT
TCN
SLF
DIN
EN
DN
BSS

NFPA
Hoa Ky

PTO
CAD

: Phong chay chira chay

: Tiéu chuan Viét Nam

: Quy chuan Viét Nam

: Giao thong Van tai

: Tiéu chudn nganh

: Spritzen Losch Fahrzeug - Phuong tién chira chay c6 voi phun
: Deutsches Institut fiir Normung - Vién tiéu chuan Puc

: Europaische Norm - Tiéu chuan chau Au

: Diamétre Nominal - BPudng kinh danh nghia

- British Standard Specification - Ong ren tiéu chuan Anh

: National Fire Protection Association - Hiép hoi Phong chay chira chay

: Power Take-Off - B trich cong sut
: Computer-Aided Design - Phan mém hd tro thiét ké trén may tinh

XV



Thiét ké hé thong chita chdy bang mieéclbot dua trén xe co sé Mercedes-Benz Actross 3358-6x4

MO DAU

Db an tét nghiép (Capstone Project) dugc thuc hién sau qua trinh hoc tap, thyc tap
tai truong Pai hoc Bach Khoa Ba Nang.
% Muc dich thuc hién dé tai
Muc dich cua dé tai “Thiét ké hé th(f)ng chita chay bang nudc/bot dua trén xe co sé
Mercedes-Benz Actros 3358-6x4” la nham nghién ctru, xay dung va hoan thién mot hé
thong chira chay hiéu qua, an toan, phu hop d¢ tich hop trén xe co so. Viéc thict ké nay
khong chi gop phan nang cao kha ndng co dong, phan umg nhanh trong cong tac chira

chay, ma con dép tng cac yéu cau ky thuat, an toan va tiéu chuan trong nganh PCCC
hién nay.

s Muc tiéu hwéng toi
Xay dung mot giai phap ky thuat hoan chinh cho h¢ théng chita chay tich hop trén
xe, bao gom cac thanh phan bon chira nude, bom chita chay, hé thong duong éng, voi
phun, hé théng diéu khién va thiét bi phu tro.
T6i uu hoa thiét ké dé dam bao tinh co dong, higu suat lam viéc va do tin cy cao,
phu hop véi dicu kién van hanh thuc té tai Viét Nam.

% Pham vi nghién ctru
Pham vi ky thuat:

e Thiét ké tong thé va bd tri kh()ng gian hé théng chira chay trén xe co s0.
e Tinh toan lya chon thong s6 ki thuat ciia bom chita chay, thé tich bon chira
nuée, luu lugng voi phun va cong suét truyén dong.

Pham vi #ng dung: Ap dung cho cic phuong tién chita chay dung tai san bay, nha
may, khu cong nghiép.
< Poi twong nghién ciru
Hé thdng cap nude: bon chia nude, bom chita chay, duong dng dan.
Hé thdng phun chita chay: voi phun, lang phun (cam tay va ty dong).
Hé thong diéu khién: thiét bi diéu khién bom, hé théng dién.
Khung gam xe co sd.

¢ Phwong phap thuc hién

Nghién ctru tai liéu, tham khao cac mé hinh thuc té, tim hiéu cac tiéu chuan k§ thuat
lién quan.

Phan tich diéu kién lam viéc, tong hop cac phuong an k¥ thuat da dé ra.
Tinh toan, thiét ké k¥ thuat va moé phong (néu co).

Giang vién huéng dan: PGS.TS. Lé Minh Buc 1
Sinh vién thyuc hién: Nguyén Viét Hoang, Ho Nhat Quang, Ha Thanh Tuan, Dinh Vin Tién Dat
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Chuong 1: TONG QUAN VE PHUONG TIEN PCCC

1.1. Pit van dé

Phong chay va chita chdy 13 mét trong nhirng van dé duoc quan tam va dudi sy quan
1y ctia nha nuée. C6 nhidu nguyén nhan dan dén sy cd hoa hoan nhu chap dién, nd cac
loai binh chira khi, tai nan giao thong... ma nguyén nhan chinh 1a thiéu y thirc va kién
thirc trong viéc PCCC cua toan dan. Va hau qua do hoa hoan xay ra kho cé thé luong
trude dugc, 6 liéu thong ké cua S& canh sat PCCC thanh phd Da Néng cho thay nhiéu
vu chay d3 gay thiét hai 16n vé ngudi va cta trong nhan dan, ciing nhu tai san cia nha
nudc.

Dé khic phuc va phong tranh phan nao nhitng thiét hai d6, di c6 nhiéu cong vin,
quyét dinh ciia nha nudc tir trung uong dén dia phuong dugc ban hanh trong viéc phong
chay va chira chay ma dimg dau 1a tong cuc phong chay va chtra chay. Vi€c phong chay
phan 16n phu thudc vao nhan dan, cac co quan tuyén truyen va khi su ¢6 chay xay ra,
cac so canh sat phong chay va chita chay hd tro dic luc bang cac phwong tién chira chay
chuyén nghiép, trong d6 cé xe chira chay Xi-téc.

Xe chita chdy cung voi luc luong canh sat PCCC ¢ thé c6 mit moi noi, moi lac ké
ca su Cco chéy xe trén duong do va cham, cling nhu tai cac cao 0c van phong, cac tda nha
chung cu..

Hién nay, ¢ nudc ta, kinh phi cho cong tac phong chay va chira chay cling con nhleu
han ché, trong d6 c6 kinh phi quan 1y, dao tao, tuyén truyén, nghién ctru va phat trién
cac phuong tién phong chay va chira chay.

Cung v&i Xu thé phat trién, su phat trién cua co s& ha tang, kién tric thuong tan va
cac thiét bi khoa hoc k¥ thuat, viéc phat trién va dau tu vao cong tac phong chay va chita
chay 1a can thiét nham dam bao an toan cho thiét bi, cong trinh, cling nhu con ngudi,
tranh nhiéu truong hop dang tiéc nhu da xay ra cho cong dong va xa hoi. Mdi nguoi hiy
tao cho minh luong kién thtrc nhat dinh vé cong tac phong chay va chira chay. La mot
ngudi Ky su 6t6, hiéu rd phuong tién chira chiy ma cu thé 1a xe chira chay 1a diéu duong
nhién, nhiém vy nghién ctru va dua vao ché tao céac loai xe chita chay chuyén nghiép 1a
viéc can phai 1am trong thoi gian sém nhat.

1.2. Cac phuwong tién PCCC hién nay

Céc phuong tién PCCC réat da dang, dap tmg phu hop véi tiring sy ¢6 hoa hoan xay
ra. C6 thé phan ra 2 loai chinh la: Xe chita chdy va phuong tién chita chay. O ddy chi
no6i dén xe chira chdy. C6 cac loai xe chira chay sau:

e Xe bdn chira chay: Thung xe c6 chira dung nudc, ¢ trang bi bom ctu hoa,
6ng dan nudc, voi phun. ..

e Xe thang chita chay: Bo phdn cong tac clia xe nay 1a hé thong thang leo nham
dap trng cru hoa xay ra ¢ nha cao tang. ..

e Xe tram bom: Nhiém vu chinh 13 cung cdp nuéc cho xe bdn chira chay. N6 co
thé c6 mit tai hién truong hoa hoan dé bom va cap nudc cho xe bon tir nguén
song, sudi, ao, ho. ...

Giang vién huéng dan: PGS.TS. Lé Minh Buc 2
Sinh vién thyuc hién: Nguyén Viét Hoang, Ho Nhat Quang, Ha Thanh Tuan, Dinh Vin Tién Dat



Thiét ké hé thong chita chdy bang mieéclbot dua trén xe co sé Mercedes-Benz Actross 3358-6x4

e Xe chd quan doi chita chay: Nham dé van chuyén nhanh chéng, kip thoi si
quan, chién si chita chay, bo phan an ninh t4i noi sy ¢6 hoa hoan xay ra.

R, OB T JAY, 7 ¢ - 8

'A > 'L!M“ ¢ ré‘

O —
.......

Hinh 1.1. Xe chira chay chuyén nghiép loai tram bom Rosenbauer (Austria).

Ngoai cong dung chira chay dan s, Xe chira chay con co thé dung trong quan su
nhu chong khing bo, biéu tinh...

1.2.1. Piéu Kign lam vigc ciia phwong tién PCCC
Lam viéc trong cac tinh hudng can tinh co déng cao.
Xe thudc dang wu tién nén can trang bi coi dén wu tién.

Ngoai céac thiét bi chuyén dung chita chay, xe chira chay loai 16n con c6 trang bi
thém thang ctru hg. Nén can phai bo tri chung sao cho dat TCVN va TCN.

Tuy theo tinh trang chat nén s& can ap suat phun khac nhau nén ta phai c6 nhiéu ling
phun dé dam bao hiéu qua chira chay cao nhat.

Can trang bj 6ng mém dé linh ctru ho tiép can nhitng dia diém chay ma xe chita chay
khong luu thong vao duoc.

Can phai diéu chinh dugc ap suit ciia nudc phun ra tir voi phun dé ¢ thé dua nudc
tiep can dén cac nguon chay.

Cong suat bom 16n nén can lya chon phuong an dan dong bom cho phu hop.

Viéce lién két thung chuyén dung véi xe co s& khé khin nén can phai c6 phuong
phap lién ket dac biét.

Do phai lam cong tac ciru hd nén ngoai phai chd cac thiét bi chira chay thi con phai
dam bao cho dugc 3-5 nguoi linh ciru ho.

Giang vién huong dan: PGS.TS. Lé Minh Bic ) , 3
Sinh vién thyc hién: Nguyén Viét Hoang, H6 Nhat Quang, Ha Thanh Tuan, Dinh Van Tién Pat
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Can c6 kha ning hat nudc tir cac ngudn nude khac nhau.
Kha nang thong qua cao.
1.2.2. Yéu cdu ciia phwong tign PCCC
Xe can dam bao mé-men xoén 16n dé ting tdc trong duong x4 thanh phé.
Khi lam nhiém vy, cac thiét bi phai diéu khién nhe nhang.

~Co két cau phu hop, thuén tién cho viéc di chuyén trong cong tac chira chay dé co
the kip thoi dap tat cac dam chay xay ra nghiém trong.

Phai kiém soat dugc luu lugng nude cua voi phun dé dam bao ap suat phun cho qua
trinh chira chay.

Ngoai viéc bé tri bon chira nudc chita chay va bom nudce. Can phai ¢ khong gian
dé chua thiét bi chuyén ciru ho ciru nan nhu riu, ong the. ..

Thiét bi chuyén dung (g6m bon ché nude chita chay va bom nude) co khéi luong
I6n. Khi thiét ke phai dam bao dat TCVN va TCN.

Ap luc nuée du dé dap tat duge dam chay.
Thung xe dam bao kin khit, khong ro ri.
Bom hut nudce nhanh.
Ngoai tinh co dong con co6 tinh viét da cao (dia hinh ring, nui...).
Dé dang bao tri bao dudng, vé sinh xe.
Can phai c6 mot s6 dang voi phun khac nhau dé dam bao hiéu qua chita chay.
1.2.3. Cac logi xe chita chay
a. Xe bom chira chay
< Két cau
e Xe nén co6 tai trong nho, co tinh co dong cao.
e Trén xe dugc gan 1 hoac nhiéu bom, c6 nguon cong suat riéng.
e Xe duogc tan dung cho voi hodc cac thiét bi ho tro cho hoat dong chira chay.
Vi vay xe chira chdy loai nay chi 12 phuong tién ché bom véi ngudn cong suét riéng.
Khi chay xay ra, bom dwoc noi véi nguon nudc ngay tai noi xay ra chay.
< Uu diém
Xe co két cau don gian.
Ap dung cho noi duong xa chat hep.
Co6 thé san suat trong nudc.
Dé sir dung, bao tri, bdo dudng.

% Nhuoe diém
e Do xe chi chd thiét bi cong tac nén phu thudc vao cac loai xe chita chay khac.
e Xe khong c6 ngudn nudc san nén khong thé sir dung ¢ nhiing noi khong co
nguoén nuac.

Giang vién huéng dan: PGS.TS. Lé Minh Buc 4
Sinh vién thyuc hién: Nguyén Viét Hoang, Ho Nhat Quang, Ha Thanh Tuan, Dinh Vin Tién Dat
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Hinh 1.2. Xe bom chira chay.

b. Xe chira chay ¢é bon nuéc

e

c,.wpn‘“
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Hinh 1.3. Xe chira chay c6 bon nudc.

< Két cau
e Xe nén co tai trong I6n dung d€ chuyén cho bon chira nudce chira chay.

e Trén xe duoc gén 1 bom ly tam, dan dong tu truc trich cong suat tir dong co.
e Xe duoc trang bi day du cac thiét bi phuc vu cho cong tac chita chay, c6 kha

nang van chuyén cac can bo chién si chita chay.

Giang vién huong dan: PGS.TS. Lé Minh Bic ) ,
Sinh vién thuc hién: Nguyén Viét Hoang, H6 Nhat Quang, Ha Thanh Tuéan, Pinh Van Tién Dat
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% U diém

C6 tinh co dong cao, c6 thé chi dong vé ngudn nudc ciing nhu cac thiét bi
phuc vu cong tac chita chay.

C6 kha ning hoat dong doc lap trong mot khoang thoi gian nhd vao ngudn
nudéc trong bon.

Xe chita chay loai nay c6 thé ap dung cho nhitng noi chua c6 mang 16i try
nudc tot.

% Nhuoe diém

Ngoai viéc b tri thiét bi chuyén dung, xe con phai bd tri thém thiung nudc nén
két cau phuc tap hon.

Gia thanh cao do chii yéu 1a nhap khau tir nudc ngoai.

Trong diéu kién & nudc ta thi viéc sir dung loai xe nay gip kha nhiéu kho khin.
bac biét 1a & nhitng khu dan cu dong dac, duong xa chat hep.

c. Xe chira chay c6 bon nwée va bon hoa chit

Hinh 1.4. Xe chita chay c6 bon nudc va hoa chit.

% Két cau

Xe loai nay thuong cé tai trong 16n hon xe chita chdy c6 bon nudc.

Vi trén xe ngoai bon chira nudc ra con ¢ bon chira hoa chat dé ting kha ning
dap tit dam chay.

C6 hé théng tron hoa chit véi nude theo nhitng ty 1é khac nhau phu thudc vao
ngudi didu khién.

% U diém

Kha nang dap tat ngon lira cao hon so v6i phuong phap chita chay bang nudc
thong thuong.

C6 thé ap dung cho nhiing noi chua c6 mang ludi tru nuéc tét.

Dap tit dugc cac dam chay nghiém trong nhu chay hoa chat

Giang vién huong dan: PGS.TS. Lé Minh Bic ) , 6
Sinh vién thyc hién: Nguyén Viét Hoang, H6 Nhat Quang, Ha Thanh Tuan, Dinh Van Tién Pat
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% Nhuoe diém
e K&t cu phirc tap.
e Gia thanh vat liéu hoa chat dung dé chita chay cao.
e Chu yéu nhap khau tir nudc ngoai.

d. Xe chira chay c6 bon nwéc (hoic bon héa chit) va co thang ciru hd

Hinh 1.5. Xe chira chay c6 bon nude va thang ctu ho.

< Két cau:
e Xe chita chdy loai nay c6 yéu cau cao vé tinh 6n dinh tinh khi dang chita chdy
vi trén xe c6 hé théng thang truot.
e Nho hé théng thang truot ndy ma xe c6 kha ning dwa nan nhan trén cao xudng
dat an toan va gitp cho linh cttu hoa tiép can ngon lia tét hon.
e C6 cum hé thong thay luc dé diéu khién thang truot.

< U diém:
e Dap tit dam chay t6t do linh ctru hoa c6 thé chi dong tiép can ngudn chay voi
khoang cach hop 1y hon.
e (6 thé sir dung dé dua nan nhan trong dam chay ra ngoai an toan, dac biét 1a
céc tda nha cao tang nhu chung cu.

% Nhuwoc diém:
e Xe c6 két cau phirc tap: vira phai c6 cum hé thdng thay lyc dé diéu khién nang
ha thang va vira phai ¢ cum chi tiét bom va thung nudc dé chira chay.
e Xe cong kénh nén viéc di chuyén dén noi dang chay tén nhiéu thoi gian hon.
e Baio tri, bao dudng tén nhiéu cong strc hon.
e Gia thanh xe kha cao va chu yéu nhap khau tir nuéc ngoai.

Giang vién huéng dan: PGS.TS. Lé Minh Buc 7
Sinh vién thyuc hién: Nguyén Viét Hoang, Ho Nhat Quang, Ha Thanh Tuan, Dinh Vin Tién Dat
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1.2.4. Yéu cau doi véi khung gam xe ciru héa

Hinh 1.6. Khung gam, dong co cua 6 to tai 7
1. Khung xe, 2. Truyén dong cac dang, 3. Bong co, 4. Binh nhién liéu, 5. Hop chuyén
S0, 6. HOp so, 7. Hé thong nhién liéu, 8. Co cau lai, 9. Hé thong phanh, 10. Cau.

Cac thanh phﬁn chinh cua khung gﬁrr} co ban cua 6 to 1a hop s6, truc cac ding va
truyén dong cuoi, vi sai, ly hop, 1ai, h¢ thong phanh, truc, h¢ thong treo, khung va banh
Xe.

Khung xe du ciing vitng dé gan dong co, than xe va cac bd phan khac.

Hop so cac dang duoc thiét ké dé truyén mo-men xoan tir hop s hozc hop chuyén
SO dén tryc truyén dong cua Xe.

Do tin cay va do bén cua tirng b phan khung gim dam bao kha ning van hanh cta
toan bo xe ciru hoa va quyét dinh cac dic diém khac nhau cua xe. Can phai tinh dén thuc
té 1a tat ca xe ctru hoa va thiét bi ciru ho khan cap déu hoat dong trong diéu kién khac
nghiét hon so véi cac loai xe théng thudng, phai chiu tai trong 16n hon va tiép xtc voi
cac yéu td chay nd nguy hiém (nhiét do cao va 6 nhiém khi). Do d6, khi phat trién va
thiét ké xe citu hoa, ngudi ta ap dung cac yéu cau bo sung sau day cho khung xe:

Pic tinh luc kéo va téc do cling nhu loai truyén dong phai tudn thu cac yéu cau cia
tai liéu ki thuat danh cho tirng kiéu khung gam cu thé. Hon nita, khung gam cua xe ciu
hoa din dong bon banh phai dugc trang bi 16p xe cho phép chung di chuyén duoc ca
trén duong nhya va dudng dat. Ngoai ra, thiét ké khung gam xe ciu hoa phai ¢ kha
nang lap xich chong truot vio timg banh xe dan dong, ké ca xe c6 16p doi.

Thiét ké khung gam xe chira chay phai c6 kha ning lap dit co cdu trich cong suét
(hop trich cong suat) can thiét dé truyén mo men xoan dén cac bg truyén dong cua xe
thang va cac by phan dac biét khac (may phat dién, may bom nudc, quat, may nén
khi...).

Khung gam va dong co ciia xe ctru hoa phai c6 kha nang lap dat cac thiét bi duy tri

Vi khi hdu binh thuong trong cabin cho ngudi (mdy suoi, hé thdng thong gié cap va thoat
khi, may diéu hoa khong khi).

Giang vién huong dan: PGS.TS. Lé Minh Bic ) , 8
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C6 thé kiém tra mac dau dong co va chit lam mat ma khong can nang cabin.

_Binh nhién liéu phai c6 dung tich cho phép xe ctru hoa di chuyén quing duong it
nhat 1a 400 km vai toc do 60 km/h.

Cb binh chira nhién liéu phai dugc dit & vi tri c6 thé nap nhién liéu bang ca phuong
phap co hoc va thu cong (stir dung binh chira).

Pong co va hé thdng truyén dong bd sung cua xe ciu hoa, trong treong hop truc
truyén dong cé dinh, phai dam bao hoat dong lién tuc cia may bom nudc trong it nhat
6 gio, trong moi diéu kién van hanh theo ché d6 danh nghia. Hon nita, nhiét 6 cua chat
1am mat trong hé thdng lam mét dong co, ciing nhu nhiét d6 cua dau trong hop sb va
trong dong co, khong duoc vuot qua cae gia tri dugc chi dinh trong tai liéu ky thuét cho
mau khung gam ndy. Phai loai bé hoan toan tinh trang qua nhiét nguy hiém cua cac thiét
bi, hé thong day dién, than xe va cac by phan trong cabin, ké ca trong qua trinh khai
dong ngudn dién cb dinh.

Khung gam xe cttu hoa dugc trang bi hé théng phanh khi nén va phanh dd c6 bo
tich ning 10 xo phai dugc trang bi thiét bi cho phép duy tri ap suat lam viéc trong hé
théng phanh & ché do dung yén. Hon nita, phai loai trir hoan toan tinh trang 4p suat trong
hé thdng phanh khi nén giam hon 60% so véi gia tri danh dinh (trong 1 ngay).

~ Heé thong dién cua khung xe phai duoc trang bi thiét bi chuyén mach cho phép ngat
ket noi ac quy, dong thoi co thé sac ac quy bang bd sac ma khong can thao ac quy khoi
khung xe.

Vi tri ddt ac quy phai cho phép theo ddi mirc do va mat do chét dién phan trong ac
quy, dam bao kha nang cach dién trong mua lanh va ngin nudc va bui ban bam vao ac
quy. Hon nira, xe ciru hoa duoc thiét ké dé hoat dong trong diéu kién nhiét d6 4m dang
ké (khu vuc Bic Cuc, khu vuc luc dia Siberia) phai c6 khoang cach nhiét dé lap thém
binh ac quy.

Ngudn dién caa xe chita chay (mdy phat dién, 4c quy) phai c6 du dién duy trix, can
thict trong truong hop két noi thém cac thiét bi tiéu thu khac (dén pha, dén roi, dung cu
dién...).

Khung gam xe cttu hoa phai dugc trang bi bd dém an toan phia sau va thiét b kéo.

Thiét ké khung gam xe cau hoa phai cho phép van chuyén bang xe chuyén dung.
Hon nita, khung gam phai co cac thiét bi dac biet dé dam bao viéc dua hang 1én san dé
van chuyén tiép theo dugc an toan. Cac bé mat cudi cua khung xe phai c6 bién bao

"Trong tam".

Tat ca cac khung gdm duoc san xuat dic biét dé san xuat xe ciru hoa phai cé ching
chi dac biét c6 danh dau va phé duyét loai khung gam, ciing nhu tat ca cac tai li€u di
kém can thiet.

Tudi tho ciia khung gam va toan bd xe ctru hoa phai it nhat 1a 10 nam, ké tir thoi
diém dua vao st dung cho dén khi ngung sur dung.

Céac yéu cau van hanh bao gdm: dé kiém soat, tiét kiém nhién liéu, chi phi bao tri
chap nhan duoc.
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Chuong 2: PHUONG AN THIET KE HE THONG CHUA CHAY BANG
NUOGC/BOT

2.1. Nhiém vu, diéu kién 1am viéc va yéu ciu cia 6 té chira chay
2.1.1. Nhié¢m vu
Dap tit cac dam chay gy nguy hai dén tinh mang va tai san.
Ctru hg, ctiru nan con nguoi trong dam chay.
Han ché duoc dam chay va chira chay.
2.1.2. Piéu Kién lam vigc
Lam viéc trong cac tinh hudng can tinh co dong cao.
Xe thudc dang wu tién nén can trang bi coi dén uu tién.

Xe chita chay kho tiép can dia diém can chita chdy do dic diém dudng x4 Viét Nam
la nhiéu duong hém.

Ngoai céac thiét bi chuyén dung chira chay, xe chira chdy loai 16n con ¢6 trang bi
thém thang ctru hd. Nén can phai bo tri chung sao cho dat TCVN va TCN.

Tuy theo tinh trang chat nén s& can ap suat phun khac nhau. Nén ta phai c6 nhiéu
lang phun d¢ dam bao hi¢u qua chira chay cao nhat.

Can trang bi ng mém dé linh ctu ho tiép can nhimg dia diém chdy ma xe chita chay
khong luu thong vao duoc.

Can phai diéu chinh dugc ap suat ciia nude phun ra tir voi phun dé ¢ thé dua nudc
tiep can dén cac nguon chay.

Cong suat bom 16n nén can lya chon phuong 4n dan dong bom cho phu hop.

Viéc lién két thung chuyén ding vdi xe co so kho khan. Nén can phai c6 phuong
phap lién két dac biét.

Do phai 1am cong tac ciru ho nén ngoai phai chd cac thiét bi chita chay thi con phai
dam bao ché duoc 3-5 nguoi linh ctitu hd.

Can c¢6 kha nang hat nudc tir cac nguon nude khac nhau.

Kha nang thong qua cao.
2.1.3. Yéu cdu

Xe can dam bao moé-men xoan Ién dé ting tc trong duong xa thanh phd.

Khi 1am nhiém vu, céc thiét bi phai diéu khién nhe nhang.

C6 két cAu phu hop, thuan tién cho viéc di chuyén trong cong tac chita chay dé c6
the kip thoi dap tat cac dam chay xay ra nghiém trong.

Phai kiém soat dugc luu lugng nudc ciia voi phun dé dam bao ap suat phun cho quéa
trinh chira chay.
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Ngoai viéc bé tri bon chira nudc chira chay va bom nuéce. Can phai ¢ khong gian
dé chua thiét bi chuyén ciru ho ciru nan nhu riu, ong the. ..

Thiét bi chuyén ding (gom bon cho nuéc chira chay va bom nuéc) co khoi luong
I6n. Khi thiét ké phai dam bao dat TCVN va TCN.

Ap luc nu6e du dé dap tit duge dam chay.

Thung xe dam bao kin khit, khong 1o ri.

Bom hut nuéc nhanh.

Ngoai tinh co dong con c6 tinh viét da cao (dia hinh ring, nui...).

Dé dang bao tri bao dudng, vé sinh xe.

Can phai c6 mot s6 dang voi phun khac nhau dé dam bao hiéu qua chita chay.

% Yéu cau chung

e Thoa min céc tiéu chuan, quy chuan nganh cia Bo GTVT.

e Phu hop Véi cong nghé, quy trinh san Xuat xe chuyén ding trong nudc.
e D¢ dang van hanh, bao tri, bao dudng trong qua trinh st dung.

L)

% Yéu ciu riéng

e Duoc trang bi cac thiét bi, dung cu, cong nghé chita chay thoa mén cac quy
dinh, nghi dinh vé phuong tién PCCC.

e Cong suat phun 16n, c¢6 kha ning dap tit cac dam chay lan nhanh.

e (o kha nang ch¢ tir 5-7 linh ctru hoa.

e (6 kha ning hd tro ciru ho, ciru nan.

2.2. Chon phwong an thiét ké chung

Xi-téc nude va Xi-téc bot: Xe chira chay trang bi hai bon chtra chinh: mot bon nuéc
dung tich 2500 lit va mot bn chét tao bot dung tich 6500 lit, ca hai lam bang vat liéu
composite soi thity tinh ¢6 gia ¢6. Bén nudc ¢ ctra kiém tra dudng kinh 500 mm trén
noc xe va cac vach ngin chdng song cé thé thao roi, trong khi bon bot ciing c6 ctra kiém
tra trong tu dé thuan tién cho bao dudng. Mdi bon déu trang bi cam bién dién tir hién
thi mic chat long hién tai trén bang diéu khién, gitp nguoi van hanh theo déi luong
nudc va foam con lai mot cach chinh xéac.

Hé thdng hut (cip nudc/foam vao bom): Xe ¢6 cau hinh hat nude da dang nham
tang kha nang lay nudc tir nhicu nguon.

Hut tir bon nudce chinh: mot duong dng hiat cd DN250 két ndi tir day xi téc nudc toi
bom, tich hgp van mot chiéu chong chay ngugc va van khoa dong/ma dicu khién tur xa
dé co 1ap bon nuac khi can.

Hut tir ngudn nudc bén ngoai: xe c6 cac ctra hit 16n dat chuan NFPA (3 ctra hit
duong kinh 5”) dé két néi véi nguon nude ngoai (ho, bé, tru nudc chira chay) va céc cta
nap bo sung (8 cira hut BSS 2,5", chia déu mdi bén than xe 4 cra) phuc vu bom tiép
nudc tir try hydrant vao hé théng. Nhiéu ctra hut cho phép xe tiép nhan luu luong Ién
nude cung lac (vi du, ddu ndi nhiéu duong 6ng cap tir hydrant) nham nhanh chéng lam
day bdn nude hodc cung cap truc tiép cho bom.
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Hut chét tao bot: téc bot c6 mot két ndi hut kich ¢& DN8O (khép ndi BSS 2,5") dé
ldy chat tao bot tir thung chira bén ngoai hodc bon du phong, van nay ciing duoc diéu
khién dong/mé tir xa dé dam bao an toan va thuan tién. Hé thdng moi bom cua xe 1a loai
ty dong TROKOMAT Plus do Ziegler thiét ké, bao gom céc piston hit khi tich hop
quanh than bom ly tdm. Khi van hanh hut nuéc tu nQUOn thip (hut siu), TROKOMAT
tuw dong day khong khi ra khoi budng bom va duong 6ng hut, giiip nhanh chong tao chan
khong dé nudc dang vao bom. Nho do, bom ly tam c6 thé tu moi rat hidu qua ma khong
can thao tac thu cong, rut ngan thoi gian hiit nudce va tranh hién tuong “tut nudc” trong
budng bom khi moi.

~
~
=
-
—
—
~

N

Hinh 2.1. Bom chita chay va hé thdng tron bot.

Trai tim cta hé théng 1a bom chira chay ly tdm mot cap dat cong suat danh dinh
10.000 lit/phut tai 10 bar theo tiéu chuan DIN EN 1028. Bom dugc ché tao bang hop
kim nhém chiu nudc bién, truc va canh bom bang thép khong gi, dam bao do bén trong
moi truong an mon cua dung dich foam. Xe con tich hgp bom dinh lugng bot (foam
pump) truyén dong thay tinh, dung dé hut chat tao bot tir téc foam va bom vao dong
nuéc. He thong tron foam thudc loai ty 16 ap luc can bang tu dong. Nguyén 1y hoat dong:
foam concentrate dugc bom dinh lwong va phdi tron vao nudc chita chay theo ty 1& cai
dat (1%, 3%, 6%... tuy chon) thong qua mot bo diéu ap va van tron, bao dam ap suét cua
dong chat tao bot bang véi ap suat nude trong bom. Nho do, hdn hgp nuéc/bot ludn duy
tri ding ty 1€ ngay ca khi luu luong va ap suat bom thay d6i trong dai hoat dong day du
cua bom. Hé thong nay cho phép trén bot tu dong va chinh xac, dap tmg yéu cau cao vé
chat luong bot dau ra (d6 chinh xéc ty 18 tron dat trong khoang +10% gia tri thiét ké ¢
cac muc 3% hoic 6%). Khi can chuyén sang ché do phun nuéc thuan tay, bom bot co
thé tat va toan bo hé théng foam dugc cach ly nhd cac van chdng tran ngugce dé ngin
nudc xam nhap vao téc foam. Sau khi st dung foam, xe c6 hé thong stc rira tich hop:
chi can bat nat “phun rira”, nudc sach tir bon s& chay qua cac duong dng foam dé ria
sach can bot, van mot chiéu dic biét s& ngan nudc rira ndy chay ngugce vao bon foam.
Quy trinh tron va stc rira foam ndy gitp bao vé bom va duong éng khoi dong cin, kéo
dai tudi tho thiét bi.
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Hé théng phan phdi dau ra: Sau khi hdn hop nuéc/bot duoc tao thanh tai bom, hé
théng dudng ng s& dan chit chira chay t6i cac thiét bi dau ra trén xe. Cau hinh xe bao
gom: Mét ling phun (monitor) cé dinh trén néc xe ¢& 1on, nbi véi bom qua duong dng
DN125, lwu luong tdi da 6.000 lit/phut tai 10 bar. Ling nay c6 tim phun xa ~85 m véi
nudc hoac ~80 m vai foam, goc quay ngang 330°, goc nang ha tur -20° dén +70°, duogc
dleu khién tir xa bang joystick va c6 khéa cd dinh vi tri khi xe di chuyen buong ng
cap cho lang gia tich hop van dong/ma diéu khién dién-khi nén tir bang diéu khién, cho
phép ngudi van hanh nhanh chong cip hoic ngit foam toéi ling gia tiy nhu cau. Sdu
hong phun cam tay duong kinh 24" (DN60) bd tri hai bén than xe (mdi bén 3 hong), lap
khép ndi nhanh kiéu BSS va c¢6 nip bit khi khong st dung. Cac hong nay cho phép két
ndi voi chita chay dé trién khai ling phun cAm tay quanh xe, thich hop chita chdy tim
gan hoic nhitng vi tri ma lang gia khong vuon téi. Mi hong déu c6 van khoa (thuong
1a van tay kiéu cira hoic van bi) ngay tai vi tri dau ra dé dong md dong chat chira chay.
Puong foam ra thiét bj ngodi: mot dau ra cd DN50 chuyén ding dé cap bot ¢ dic (foam
concentrate chua tron) cho thiét bi bén ngoai. Pau ra nay cho phép xe hd trg cap chat
tao bot cho mot hé thdng chita chay khac (vi du hé thong foam cd dinh cta co s hoac
xe chita chay khac) trong trudng hop can thiét. Khi kich hoat, foam concentrate tir bon
foam s& duoc bom qua dudng DN50 nay (bypass qua bo tron) dén thiét bi ngoai; duong
6ng c6 van khoa doc lap dé tranh ro ri khi khong st dung. Buong bom nap nudc vao
bon mot duong o ong DN50 cho phép bom tuan hoan nudc tir bom tré vé bon nudce. Khi
ndi nguén nude ngoai va can 1am day bon nudc nhanh, ngudi van hanh c6 thé mé van
duong nap nay dé bom tu day nudc vao bon (twong tu chire nang “bu nude” cho bon
chira). Buong nay cting hitu ich dé xa bot ap néu bom du 4 ap lyc hogc lam mat bom khi
chay khong tai (tuan hoan nudc tranh qué nhiét). Duong Ccdp nuée ngodi (bypass): mot
duong DN32 dé cap nudc ky thuat hoac cung cap nudc cho thiét bi ngoai (vi du sung
chira chay di dong nho, duong 6ng lam mat dong co khac). Duong nay c6 luu luong
nho, thuong diéu khién tir xa, va c6 thé s dung khi can lay nuéc tir bom cho muc dich
khac ma khong anh hudng téi cac duong chinh. Puong suc rua (rinse): mot duong
DN32 khac duoc thiét ké danh riéng cho viéc stic rra hé théng foam. Khi kich hoat Ché
d6 suc rira, van dudng nay mo dé nudc sach chay qua toan b hé thong tron va cac ong
dan foam, x4 ra ngoai qua duong rinse, cudn theo cin bot con sot. Cudi cung, cdc van
Xd CaN Va van an toan: tai cac diém thap cua hé thong duong 6 6ng (bom, dau hit, dau ra)
déu bé tri van xa dé thao can nuéc sau khi chira chay, dé ' phong dong bang hodc an mon.
Tat ca cac van xa nay duoc thiét ké dé tiép can, mot sé co diéu khién tir xa va mot s6
van hanh bang tay tai chd.

Hé théng diéu khién va do luong: Toan bo cac van chinh va bom bot trén xe foam
déu duogc tich hop vao hé thong diéu khién ty dong bang khi nén két hop dién (dleu
khién PLC). Bang d1eu khién bom dit ¢ sau xe, Vdi cac nat badm twong wng cho: bat/tat
bom chinh, chon ngudn hut (bon hay ngoai), bat bom bot, md van foam ngoai, md lang
gia, md dudng stc rira, v.v. Khi nhan nat, tin hiéu dién s& kich hoat xy-lanh khi nén dé
doéng/mé van tuwong (g rat nhanh va chinh xac. Vi dy, nhin nut “BOM BOQT” s& khai
dong dong co phu truyén dong bom foam va mé van hit foam; nha nat s& dimg bom
foam tuc thi. Tai bang diéu khién con c6 day di dong ho va dén bao phuc vu theo ddi
tinh trang h¢ théng: dong ho 4p suat duong ra ciia bom chinh (thang 0—16 bar), dong ho
ap suat chan khong/ap luc dudng hut (thang am cho hat chan khong khi hat sau hoac
duong khi nhan nudc 6 ap tir tru nude), dong ho ap suat khi nén hé théng (dam bao >6
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bar dé cac van khi nén hoat dong 6n dinh), ddng hé téc do vong quay bom chinh (theo
ddi s6 vong/phut dé van hanh trong dai an toan). Ngoai ra con ¢ dén canh bao nhiét do
bom foam: néu nhiét 4o trong bom foam >60°C, dén sé& sang dé nhic ngudi van hanh
mé van xa nhiét (hoic thuc hién suc rira) tranh hong bom. Myc nuéc trong bdn va muc
foam trong téc ludn hién thi qua dén LED hodc dong hd dién tir trén bang; khi gan can
hodc day s& co dén bao hiéu twong ung. Nho hé théng diéu khién va do luong hién dai
nay, vi¢C van hanh xe foam Ziegler tré nén an toan, chinh xac va hiéu qua, nguoi lai chi
can thao tac tai bang diéu khién trung tam ma khong phai truc tiép dong mo van trén
duong bng.

So d6 dong chay tong thé: Hinh dudi ddy phac thao dong chay chat chita chay
trong hé thong duong ong cia xe foam. Nudc tir Xi-téc nudc (Water tank) hodc ngudn
ngoai di qua duong hat DN250 (Suction line) vao bom ly tdm (Fire pump). Bom foam
(Foam pump) hiit chat tao bot tir Xi-téc bot (Foam concentrate tank) va déy vao thiét bi
tron (Foam proportioner), noi foam duge hoa vao dong nudc theo ty 1€ cai dat. Hon hop
nudc/bot sau do di vao ong gop phan phéi (distribution pipe) va dugc dan to1 cac hong
dau ra (discharge outlets) gom lang gia trén noc (Roof monitor) va cac lang cam tay hai
bén. H¢ thdng ciing cho phép tudn hoan nude vé bon (qua van hoi luu) va stc rira duong
ong foam (qua nhanh rinse DN32). Mdi nhanh déu c6 van khoa (remote control valve)
dé ngudi van hanh kiém soat huéng dong chay theo nhu cau.
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Hinh 2.2. So @6 nguyén 1y hé thong duong dng trén xe chita chay foam Ziegler SLF
100/25-65 (cac chu thich bang tiéng Anh)
Mau d6 biéu thi duong nuéc/bot, mau cam 1a bon chat tao bot, mau xanh lam 12 bom
va thiét bi tron. Tir bdn nude (Water tank) va bdn foam (Foam concentrate tank), chat
chita chay duoc hit vao bom, tron tai “Foam proportioner”, réi phan phdi téi lang gia
(Roof monitor) va cac hong phun (Discharge outlets). Hé thdng co céac duong phy nhu
duong héi luu vé bdn, duong suc rira (DN32 Rinse) va cac van diéu khién tir xa dam
bao linh hoat, an toan.
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% So sanh véi yéu cau thiét ké xe foam méi

Dé tai thiét ké méi dit ra yéu cau cho mot xe chita chay foam loai xe bon (tanker)
V6i cac thong sb chinh: bom chita chdy luu lwong 10.000 lit/phat tai 10 bar, trang bi 1
ling gid cb dinh luu luong ~6.000 lit/phut, 6 ling chita chay cam tay, hé thdng diéu
khién tr dong, tuan thu tiéu chuan TCVN hién hanh (TCVN 13316-3:2022 vé xe chira
chay bot hoa chat). Khi so sanh, co thé thiy cau trac hé thong dudng dng cua xe néu
trén vé co ban dap tng kha tdt cac tiéu chi cua thiét ké mai:

1. Cong suat bom va ling phun: Bom ly tim dat 10.000 lit/phut ,10 bar, dung
bang yéu cau thiét ké. Lang phun cb dinh trén noc xe ¢6 luu lugng t6i da 6.000 lit/phut,
dap tng tiéu chuan ling gia foam (theo TCVN yéu cau lang gia phai dat > 5.000 lit/phut
d6i vai xe chita chay foam cong suat 16n). Nhu vay vé kha ning phun xa va luu luong,
xe twong duong muc tiéu thiét ké.

2. S6 lugng va bb tri dau ra: Xe trang bi 6 hong phun tay duong kinh 2'2" phan
bd déu hai bén, ding bang sb lang cAm tay yéu cau. Cac dau ra nay cho phép trién khai
cung lic nhiéu voi chita chay dé bao pha dam chay trén dién rong — phu hop véi tiéu chi
kha nang bao phu cua thiét ké moi. Ngoai ra, Ziegler con co duong cap foam c6 dac ra
ngoai va duong bom nap bon, tuy khong dugc yéu cAu truc tiép nhung day 1a tinh ning
hitu ich c6 thé ké thira cho thiét ké mai nham tang tinh linh hoat.

3. Hé théng tron foam: Xe str dung hé thong tron foam tu dong (PROFOMAT)
v6i bom foam doc 1ap, dam bao ty 1¢ tron chinh xac va 6n dinh trén toan dai hoat dong.
Diéu nay dap ung yéu cau hiéu suit va do tin cay cao trong tron chat tao bot cua thiét
ké moi, dong thoi thoa min céc tidu chi cia TCVN vé do chinh xac ty 1¢ pha tron (vi du
+ 30% ddi véi 3% foam theo TCVN 13316). Néu so véi cac phuong an tron foam thu
cong hodc ban ty dong, r0 rang cAu hinh vu viét hon han vé tinh tu dong va chinh xéc.

4. Piéu khién va tu dong hoa: Thiét ké mai doi hoi diéu khién ty dong, va hé PLC
da minh chirng tinh hiéu qua: tir van hanh bom, van lya chon nguén nudce, dén diéu
chinh ling phun, tit ca déu c6 thé thuc hién qua nit bAm. Céc van chin chinh (hit nuéc,
huat foam, cap lang gia, hoi luu, stc rira...) déu diéu khién bang khi nén tir xa, phii hop
xu huéng ty dong hoa nham rit ngan thoi gian thao tac va giam nguy co sai sét cho
ngudi van hanh. Do d6, vé mit nay, hé thong hoan toan twong déng dinh huéng thiét
ké.

5. Phu hop tiéu chuan Viét Nam: Tiéu chuan TCVN yéu cau mot s6 diem k§ thuat
ma thiét ké mai phai tuan theo, chang han: vat liéu duong 6ng foam phai 1a thép khong
gi day >1,5 mm do bot foam c6 tinh dn mon; phai ¢ van chdng chay nguoc ngin nudc
lan vao bon foam; phai c6 hé thdng tay ria sau khi phun foam; toan bo hé thong duong
6ng chiu duoc ap suat Ion nhat ma khong ro ri. Qua mé ta, xe Ziegler da dap ng céc
yéu cau nay: dng bom va van déu bang hop kim chéng an mon, ¢6 van mot chiéu tai
duong hat bon foam va van x4 suc rira foam nhu dd néu. Piém khéc biét c6 thé nam &
dung tich bon chira: xe thiét ké chuyén dung cho chita chay foam khu cong nghiép nén
mang it nudc (2500 lit) va rat nhiéu chat tao bot (6500 lit). Trong khi do, xe bon foam
méi c6 thé hudng dén nhiém vu da ning hon, can duy trit nude nhidu dé doc lap tac chién
khi ngudn nudc ngoai han ché. Do vay, thiét ké mai c6 thé can nhéc ting dung tich bon
nuée (vi du 6.000-10.000 lit nuéc, 1.000-2.000 lit foam) cho phu hop thyc tién PCCC

Giang vién huéng dan: PGS.TS. L& Minh Dic , , 15
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tai Viét Nam. Tuy nhién, viéc nay khong anh hudng dén céu trac duong éng co ban, ma
chu yéu tac dong dén két cau chiu luc cua xe.

Tom lai, hé théng duong dng cia xe foam 1a mot mé hinh tham khao tot cho thiét
ké xe foam m&i, nho c6 du cac thanh phan can thiét (tir hat, tron, phan phdi dén diéu
khién, do ludong) va da duoc téi vu theo tiéu chuan chiu Au. Thiét ké moi co thé ké thira
phan 16n giai phap k¥ thuat nay, ddng thoi diéu chinh vai chi tlet (dung tich bon, bé tri
couplings theo tiéu chuan Viét Nam) dé dap tng hoan hao yéu cau nhiém vu va TCVN.

2.3. Thanh phan chit chira chay va phwong 4n thiét ké xi-téc
2.3.1. Thanh phan chit chita chdy
Bang 2.1. Mot s6 bot chira chay thong dung!®”!

Bot chira chay Thanh phan Uu diém Nhuge diém
AFFF (Aqueous Hop chat tao mang | Hiéu qua cao, it an | Kho phan huy,
Film Forming nudc mon khong dap duoc
Foam) dam chay ethanol
P (Protein) Protein dong vat L6p bot day, khang | Thoi gian bao quan

nhiét tot

thap, mui kho chiu

FP (Fluoroprotein)

Hop chat fluorine +
protein foam

virng

Lép bot day, bén

Tao mang cham,
gay 6 nhiém moi
truong

Theo TCVN 7278-1:2003, ta lua chon bot chira chay AFFF 3%.
2.3.2. Phwong dn thiét ké xi-téc

Bang 2.2. Hinh dang mat cat xi-téc

Hinh dang mit cit xi-téc

Uu diém

Nhwoc diém

Hinh tron

+ Chiu ap luc rat tot, luc
phan bo déu 1én thanh bon.

+ D& dang san Xuat.

+ Giam bién dang khi duoc
ap dung.

+ Chiéu cao I16n, gay kho
khan thi gan xe c6 bac thap.

+ Trong tam cao hon, dé
lam mat can bang khi xe
chuyén huéng hoic di tbc
do cao.

Giang vién huéng dan: PGS.TS. L& Minh Dic , ,
Sinh vién thuc hién: Nguyén Viét Hoang, H6 Nhat Quang, Ha Thanh Tuéan, Pinh Van Tién Dat
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S e b S

Hinh 2.3. Xe chira chay c¢6 xi-téc hinh tru tron.

Hinh é-lip

+ Toi uu thé tich chira hon
hinh tron, dong thoi van co
tinh nang dong hoc tot.

+ Trong tam thép, giip xe
on dinh khi chuyén huéng.

+ Kho ché tao, gia thanh
cao do yéu cau phuc tap.

Hinh 2.4.

Xe chira chay co6 xi-téc hinh tru é-lip.

Hinh chir nhat

+ Sir dung t6i da khong
gian.

+ D& dang ché tao, d& dang
gia cong.

+ Co thé lap dit san xe, ha
trong tam.

+ Kém bén khi chiu ap luc
bén trong, vi ap luc tap
trung ¢ goc.

+ D& bi mop, 10 ri cac mdi
han.

Giang vién huong dan: PGS.TS. Lé Minh Bic ) ,
Sinh vién thyc hién: Nguyén Viét Hoang, H6 Nhat Quang, Ha Thanh Tuan, Dinh Van Tién Pat
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Hinh 2.5. Xe chita chay c6 xi-téc hinh hop.

+ Trong tam rat thap, cuc | + Gia céng phic tap.
ky 6n dinh khi xe di chuyén e
Hinh chir U (Hinh chir th Cthyén huéng. y +;Kh(3 gan thém cac thle} bi
nhat c6 dy cong) . , o nsu hinh dang khong dong
+ Dé dang thoat nudc, giam | déu.
dong nudc, tranh han gi.

1 ! ]
\ /
"y | "

%

Hinh 2.6. Mt cét xi-téc hinh chit U.

% Két luan

Dé phu hop véi diéu kién 1am viéc & trong san bay, cac khu cong nghiép, ta lya chon
phuong an thict ké xi-téc ¢6 dang mat cat hinh chir U.

2.4. Phwong 4n trich cong suit va phwong 4an thiét ké bom
2.4.1. Phwong dn trich céng sudt va phwong thiét ké bom nwéc'™
a. Phwong an trich cong suit bom nwéc

Trich cong sut dé truyén moé-men xoin tir hé théng truyén hrc cua 6 t6 dén bom.
Co thé lap truc tiép bd trich céng suat vao 1 cum truyén luc, hodc qua b truyén cac
dang, nhung can dam bao tuwong rng gitra voi bom.

Giang vién huong dan: PGS.TS. Lé Minh Bic ) , 18
Sinh vién thuc hién: Nguyén Viét Hoang, H6 Nhat Quang, Ha Thanh Tuéan, Pinh Van Tién Dat
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Theo TCVN 13316-1:2021, nhiing yéu cau co ban cua PTO bao gom:
e Trén xe chassis phai lip dat PTO cua dong co. Lip dit PTO |4y tryuc tiép tir
dong co hodc PTO lay tir bo phan truyén luc (hop sé chinh; hop sé phu...).
e Bén canh thiét bi diéu khién PTO phai c6 dén chi thi lam viéc va c6 chi bao
bang tiéng Viét hoic tiéng Anh.
e PTO phai dugc lam mat, bao dam thoi gian lam viéc lién tuc khong nho hon 6
gio, nhiét d6 dau boi tron trong PTO cao nhat khong 16n hon 1000 d6 C.

Hop trich cong suét trén xe cau hoa hién nay thuong dung la loai kiéu co khi, nhan
mo men truc tiép tir hé théng truyen luc cua xe va truyen mod men den hé théng truyen
luc bom. Hop cong sudt co thé dat trén mot trong ) cac cum: Hop s6 chinh, hop s6 phu,
bo truyén cac ding, dam bao ti sé truyén twong (ng sé vong quay ctia bom va dong co.

Thudng phan loai hop trich cong suat thanh ba loai dva theo vi tri cia chiing trén
Xe €O SO

e Kiéu 1: Pat ¢ nip trén hop sb chinh va nhan mé men tir truc cha dong caa hop
s chinh.

e Kiéu 2: Hop trich cong suit riéng lap vao bo truyén cac ding truyén tir hop sb
chinh dén cau sau 6to.

e Kiéu 3: Pit trén hop phan phdi va trich cong suat tir truc chi dong cua hop
phan phdi.

e Kiéu 4: Pit bén suon hop s6 chinh va trich cong suat tir truc trung gian.

Trong cac kiéu hop trich cong suét trén thi cac kiéu 1, 3, 4 c6 két cau phu thudc dén
hop so chinh va hop so phu thuong thi hop trich cong suat loai nay do chinh nha may
san Xuat Xe co 80 san xuat. Nhuoc diém cua phuong phap nay 1a khi lam viéc cac banh
rang gai sb khong trong mot vo, sy an khop dung cac rang (khong co 1éch tam tryc) la
nguyén nhan dan dén tudi tho hop trich cong suat kém. Cach lap dat banh rang cting phu
thudc cach lip dit trén hop s6 chinh va hop phan phol Gidi han thay d6i ty sb truyén
cac kiéu 1-3-4 thuong rat hep, duoc gidi han boi s6 rang tuong Umg trén banh rang truc
cha dong hop sb va hop phan phéi va cac két cau tiép theo.

Uu diém cua kiéu 1 (PTO dat trén nap hop s6 chinh, nhan mo-men tir truc chi dong
ctia hgp s6 chinh):

e Truyén dong tryc tiép, it ton that cong suit vi 1ay cong suit ngay tur tryc chu
dong cua hop sé chinh, khong qua nhiéu trung gian nén hiéu suat truyén dong
cao, it hao hut nang luong.

e Khong can thay d6i nhiéu trong hé théng truyén dong cia xe, chi can thiét ké
phfl hop vai nép hop sé chinh.

e Niam ngay trén hop s6 chinh, vi tri thudn loi cho viéc kiém tra va bao dudng
ma khong can thao roi nhiéu bo phan khéc.

e Ungdung rong réi trong xe tai, xe cong trinh, xe ciru hoa, xe chuyén dung can
trich cong suat dé van hanh cac thiét bi phu nhu bom nuéec, toi kéo, hodc hé
thong thuiy luc.

e Mot s thiét ké cho phép trich cong suat khi xe khong di chuyén, rat hitu ich
cho céac xe chuyén dung nhu xe bom bé tong, xe ctru hda.

Tuy nhién, nhuoc diém la c6 thé 1am hop s6 chinh nong 1én néu hoat dong lién tuc
trong thoi gian dai.

Giang vién huéng dan: PGS.TS. L& Minh Dic , , 19
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Kiéu 2: Khong c6 nhuoc diém nhu trén, cac banh rang lap trong mot hop, khong
phai yéu cau viéc diéu chinh &n khdp. Cac thong s6 cua bo truyén banh ring va 6 bi
khong lién quan dén hop s chinh va hop phan ph01 ma dugc lya chon doc lap. Hién
nay, hop trich cong suét kiéu 2 dung trén xe c6 cong thirc banh xe 4x2, pham vi ¢ng
dung rét it.

Lua chon phuong an dat hop trich cong suat theo kiéu 1 dugc dan dong boi banh
rang truc so cap hop so.

Hinh 2.7. B trich cong suat kiéu 1

1. Hop s6 chinh. 2. Hop trich cong suét. 3. Cac dang.
4. Céc dang trung gian. 5. Bom.

b. Phuong an thiét ké bom nuwéc

Lya chon phuong 4n thiét ké bom nudc va hé théng bom moi

Bang 2.3. Cac loai bom thong dung

doi.

-Nhé gon va trong
luong bé hon so voi
bom piston.

-Cho phép ndi truc tié:p
voi dong co cao tocC
khong qua hop giam toc

-Thiét bi don gian.

-An toan luc lam viéc.

qua trinh bom hut chat
I6ng nhanh va linh hoat.

-Hiéu suit 1am viéc cao,
tén it lwu luong chat
long, tiét kiém chi phi.
-Ap lyc co thé diéu
chinh ma khoéng anh
huong dén téc do dong
chay.

-Vé bom bang thép,

Bom ly tam Bom piston Bom truc vit
Uu | -Luu lwong déu va 6n | -C6 kha nang tu hut tot, | -Cé kha niang bom moi
diém | dinh véi cot ap khong | tao dugc ap suat cao, | loai chat long, dac biét

cac loai chat long siéu
nhaét, siéu dac voéi luu
luong bom cao.

-Bom duoc cac loai hda
chat dan mon, chat doc,
chat mai mon ma khong
So bom nhanh hu hong,
dung bom cao su, bom
bun dic, bom dau nhat,
bom polymer.

it nhay cam Vi chat | inox chéng an mon, | TUO! tho cao, it hu
long c6 chira cac loai | chju va dap tét. hong.
hat ran.

Giang vién huéng dan: PGS.TS. Lé Minh Buc 20
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-Khéi lwgng stra chira
thuong ky nho vi it céc
chi tiet dong.

-Dbiéu chinh luu luong
don gian.

-bo bén cao, it hu hong,
tiét kiém chi phi bao
dudng, stra chira.
-Co6 kha nang bom hut
chat déo, chat long nhat
va chat mai mon.

-Kich thuéc bom kha
nho, de di chuyén, dé
bao dudng, bao tri, lap
dat, it rung lac va it gay
tieng On, it sinh nhiét
khi str dung.

-Linh kién phu kién
thay thé nhiéu, dé tim.
-Higu suat lam viéc cia
may bom rat cao.

-CAu tao don gian, hoat
dong ém ai.

-Van hanh nhanh, tiét
kiém thoi gian, bao tri
bao dudng chi phi thap.
-Luu luong I6n dap tng
nhu cau st dung cua
nguoi dung.

Nhuwgc
diém

-Khong c6 kha nang tu
hat (Truéc khi khoi
dong bom can dién day
chat 16ng vao banh canh
va duong 6ng hut) 1am
ting gia thanh va thiét
bi cia bom thém phurc
tap.

-Hiéu suit thip Kkhi
vong quay nho.

-Hiéu suat cua bom
giam nhiéu khi do nhét
cua chat 16ng can bom
tang lén.

-S0 V&1 bom piston,
kich thudc duong 6ng
hat ctia bom ly tam doi
hoi 16n hon.

-C6 su phu thudc gitra
hiéu suat cia bom dén
ché do lam viéc cia nd

-C6 thiét ké phuc tap,
nang va cdng kénh giy
kho khan trong viéc di
chuyén.

-Ap suit va luu luong
bom khong déu, chi xir
1y dugc luu luong chat
long thap.

-Chi phi bao dudng, sua
chtra cao.

Gia thanh cao hon cac
may bom khéc.

-Bom truc vit co6 gia
thanh cao.

-Bom truc vit co6 kha
nang bom moi yeu, kha
nang hut chat bom yéu

-Bom truc bit khé ché
tao, stra chira.

-Khi gip su c6 may
bom truc vit yéu cau k¥
thuat tay nghé cao khac
phuc 1i.

-Dong may bom cong
suat 16n khong c6 kha
nang dinh lugng luu
lugng chat long ciing
nhu ©wng dung bom
chiét rot.

Giang vién huéng dan: PGS.TS. Lé Minh Dt
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Pham
vi i¥ng
dung

-Thuong dugc ung
dung lam bom chinh
trong xe ctru hoa.

-Ung dung trong cong
nghiép, nong nghiép.

-Thuong duoc sir dung
lam bom moi chat l6ng
trong xe ctru hoa.

-Ung dung trong xay
dung, néng nghiép va

-Thuong dugc su dung
dé bom hoa chat.

-Ung dung trong nganh
cong nghiép dau khi.

cong nghiép.

Duva trén cac uu diém, nhuoc diém va pham vi irng dung. Lya Ch(_)n phuong 4n bom
chinh la bom ly tam, két hop véi hé thong méi TROKOMAT dé toi wu hiéu suat hoat
dong.

¢ Phan loai bom ly tim . . 7
Bom ly tim dugc phan thanh nhiéu loai theo nhi¢u dac diém khac nhau nhu:
Phdn loai theo s¢ bdnh céng tdc ldp trén truc:
e Bom ly tim mot cp (c6 mot banh cong tac lap trén truc).
e Bom ly tam nhiéu cap (c6 nhiéu banh cong tac lap trén truc).

Theo sé dong chat long qua banh céng tdc:
e Bom ly tim mdt miéng hit (mot dong chat 1ong qua banh cong tac).
e Bom ly tim hai miéng hut (hai dong chat l6ng qua banh cong tac).

Theo cét ap co:
e Bom ly tam cot ap thap, H =5 — 40 m cot nudc.
e Bom ly tam ¢t ap trung binh, H = 50 — 200 m cot nudc.
e Bom ly tam ¢t ap cao, H > 200 m ¢4t nudc.

Theo luu luwong co:
e Bom luu lugng nho.
e Bom luu lugng trung binh.
e Bom luu lugng I6n.

Theo vi t1 cua truc bom:
e Bom truc ngang.
e Bom truc dung.

Theo két cdu vo:
e Bom ly tim hai nap.
e Bom ly tim nhiéu tang.

Theo phirong phdp néi truc bom véi truc déng co:
e Bom ly tam nai truc tryc tiep.
e Bom ly tam ndi tryc gian tiép.

Phan theo logi chat léng can bom va céng dung:
e Bom nuéc c6 ham luong hat ran nho va hdn hop chat xam thuc héa hoc it,
nhiét 6 nho hon 1000 d6 C.
e Bom chét long chtra nhiéu bun cat va dat hat cang.
e Bom nudc ban.
e Bom chat léng hoa hoc.

Giang vién huéng dan: PGS.TS. Lé Minh Buc 22
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Bom giéng khoan.

Dua vao phan loai trén lya chon phuong 4n bom ly tim mot cdp (1 miéng hut).

% U'u diém ciia phwong an thiét ké bom ly tim
Bom ly tam mot cap (1 miéng hit) c6 nhitng uu va nhugc diém so véi cac loai bom
khac (nhu bom ly tim nhiéu cap, bom truc vit, bom piston, bom mang...).

Uu diém ctia bom ly tim mot cap (1 miéng hut):

CAu tao it bd phan hon so v6i bom ly tAm nhiéu cap hodc bom piston, giup dé
sua chira va bao tri.

Do chi ¢c6 mot canh bom va 1 miéng hut nén ciu tao don gian nén chi phi san
Xuit va van hanh thip hon so véi cac loai bom khac nhu bom ly tim hai miéng
hut hodc bom hai cap.

Phu hop Véi cac tng dung can luu luong cao nhung khong yéu cau ap suat qua
lon.

Bom ly tim mot miéng hat thuong c6 hiéu suat cao trong pham vi hoat dong
nhat dinh.

Hoat dong tron tru, it rung dong hon so v&i bom piston hodc bom truc vit.
Dung nhiéu trong cap thoat nudc, bom hoa chét loang, bom nudc tudi ticu, hé
théng 1am mat. ..

% Nhuwoc diém ciia bom ly tdm mét cap (1 miéng hiit)

Do chi ¢6 mdt canh bom, 4p suét tao ra khong cao bang bom ly tim nhiéu cp
hoac bom piston.

Vi chi ¢6 mot miéng hut, ap suat khong duoc phan b dong déu trén canh bom,
c6 thé gy tai léch va mon truc nhanh hon.

Khong phu hop dé bom dau dic, bun, hodc cac chat c6 dd nhét cao nhu bom
truc vit.

Khi can bom luu lugng 16n, bom mot miéng hat c6 thé khong hiéu qua bang
bom hai miéng hut do giéi han thiét ké.

Can moi nude trude khi van hanh néu khong c6 hé théng tu moi.

Trong cac tng dung can ap suit cao (nhu cip nudc cho 16 hoi), bom ly tim
nhiéu cap s& phu hop hon.

Tom lai, bom ly tam mot cap (1 miéng hut) pht hop véi céc tng dung yéu cau luu
luong I6n, 4p suét trung binh, chi phi thap va it bao tri. Néu can ap suét cao hon hoic
bom chat l6ng c6 d6 nhdt cao, c6 thé can xem xét cac loai bom khac.

Két luan: Dé khic phuc nhimg nhugce diém cua bom ly tim 1 cip (1 miéng hat), str
dung bom moi piston.

Dua trén cac phuong 4n trén lya chon bom FNP 10-10000-1H trén xe ctu hoa SLF
100/25-65 1a loai bom ly tam mot cap (1 mi¢ng hut) va hé thong bom moi piston
TROKOMAT PLUS.

Giang vién huéng dan: PGS.TS. L& Minh Dic , ’ 23
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Hinh 2.8. Bom FNP 10-10000-1H.14
Bang 2.4. Thong s6 ky thuat bom FNP 10-10000-1HL4]

Nha san xuat ALBERT ZIEGLER GmbH and Co.Kg
Loai FPN 10-10000-1H

S6 cap 1

Luu luong 10000 lit/phit

Ap suét danh dinh 10 bar

Do cao hut 15m

Heé théng moi 2 TROKOMAT

Cong suit dau vao 16n nhat 330 kW

2.4.2. Phwong dn trich cong sudt va phwong dn thiét ké bom dung dich tao bt!*!]
a. Phuong 4n din dong bom dung dich tao bot

Sau khi da Iya chon phuong én trich cong suit cho bom nuGce bang cach 1ap hop
trich cong suat trén nap hop so chinh, ¢ hai phwong 4n chinh dé dan dong cho bom
dung dich tao bot nhu sau:
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Bang 2.5. Phuong 4n trich cong suat bom dung dich tao bot

Trich cong suat tir cung hop trich
cong suat (PTO)

May phat dién doc lap

-Str dung chung mét hop PTO, sau
d6 lap thém mot bo chia cong suit
(power divider) dé dong thoi dan
dong ca bom nudc va bom bot.

-May phat dién doc lap cap dién cho
mo-to tr d6 quay bom bot.

-Tan dung duoc hé truyén dong hién
co.

-biéu khién linh hoat, d& ty dong
hoa.

-Néu hai bom c6 chénh léch cong
suat qua lon thi khong thé st dung
phuong an nay.

‘,J;“ -Giam khdi luong va khong gian 1dp | -C6 thé hoat dong doc 1ap hoic dong
diem < N p
dat. thoi véi bom nudc.
-D& @6ng bo hoat dong cua hai bom.
-Phtic tap trong thiét ké diéu phoi | -Tang chi phi va do phic tap.
mo‘-men xoan. 7 -Can tinh toan cong sudt may phat
-Can tinh toan tai trong k¥ luong d¢ | phu hop véi cong suat bom bot.
Nhwgc | | e
diém tranh qua tai PTO.

Dua trén wu diém va nhugc diém trén lya chon mdy phat dién doc lap dé dan dong
bom bot s€ toi uvu hon trong truong hop bom dung dich tao bot va bom nudc c6 sy chénh
Iéch cong suat lon

Dé bd tri may phat dién sir dung trén xe ctru hoa thi s& ¢6 hai phuong phap sau day:

Bang 2.6. Phuong 4n b tri may phat dién

May phat dién dwoc b tri phia
sau Xi-téc & trén xe

May phat dién dugc kéo ro-mooéc
phia sau xe

diém

-Khong thay d6i chicéu dai xe, dé
dang di chuyén khi quay vong.

-Trién khai nhanh: Khong can thao
lap, chi can dung xe la c6 thé phat
dién ngay.

-An toan giao thong t6t hon: Khong
phat sinh cac rui ro do kéo theo ro-
mooc.

-Giam chi phi van hanh: Khong phai
bao tri thém mot thiet bi kéo roi.

-Linh hoat thay thé va bao tri: Dé
thao roi, stra chira hodc thay may
phat ma khong anh huong dén cau
triic xe chinh.

-Ting cong suit: Co thé dung cac
may phat 16n hon, do khong bi gidi
han bai kich thudc thung xe.

-Da ning: Co thé tach roi dé sir dung
nhu mot ngudn phat doc 1ap & céac
diém khac.

Giang vién huéng dan: PGS.TS. L& Minh Dic , ,
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Nhuwgc
diém

-Gigi han kich thuéc mdy phat: Do
khong gian lap dat sau xi-téc han che,
khong thé dung may phat qua 16n.

-Anh huéng dén trong tim xe: Néu
khong bb tri hop 1y, c6 thé 1am mat
can bang hoic vuot tai truc
trudc/sau.

-Kho6 stra chita/dai tu: Phai thao xe
hodc nhiéu bo phan dé tiép can may
phat khi can bao tri 16n.

-Han ché co dong: Xe bi kéo dai,
giam kha nang di chuyén linh hoat
trong d6 thi hoac hém nho.

-Kho quay dau va lui xe: Viée diéu
khién xe ro-modc can Ky ning cao
hon, nhét 14 trong tinh huong khan
cap.

-Yéu cau ding kiém riéng: Ro-mobc
can dugc cip phép, kiém dinh nhu
mot phuong tién riéng biét.

-Tang rai ro khi van hanh téc do cao:
Ro-moé6c cé thé bi lic, nguy hiém
khi chay nhanh hozc phanh gap.

Vi bom dung dich tao bot trén xe duoc thiét ké voi cong suat nho nén lya chon
phuong an may phat dién dugc bo tri phia sau Xi-téc s€ toi wu hon trong truong hop nay.

b. Phwong 4an thiét ké bom dung dich tao bot

Bom bot (foam pump) thudng sir dung trong hé thong chita chay hogc hé théng tao
bot cong nghiép, va tuy vao tring dung cu the, loai bom dugc sir dung c6 thé khac nhau.

Tuy nhién, cac loai bom phd bién nhat dugc dung dé bom dung dich tao bot bao gém:

Bang 2.7. Phan loai bom dung dich bot c6 dac

Bom banh rang Bom mang Bom truc vit
-Chinh xdc trong viéc | -C6 thé xir 1y hoa chat | -Luu lwong on dinh, it
dinh Iugng. an mon hoac dé chay. dao dong.
Uy | -Lam viéc tdt véi chat | -Tu moi tot. -Ap suit 1am viéc cao.
diém I(”),ng Cé,dé nhét cao. -Khéng lam hong tinh -Tiéng on thap.
i?faril_lat cao hon bom | chat cua chat tao bot. -B(?’m duoc chat dac,
nhat cao.
-Gia thanh cao. -Luu luong thap, khong | -Gia thanh cao.
-Nhay cam vdi hat ran. Félr:l hop véi h¢ thong -Nhay cam vdi hat ran.
-Tbc do dong thap.
-Tudi tho han ché.
Giang vién huéng din: PGS.TS. Lé Minh Duc 26
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Ung
dung

-Dau bdi tron, nhién
liéu nhe.

-Hé théng thuy luc.

-Bom dinh lugng, cong
nghiép nhe, foam.

-Hoa chat, dugc pham

-Thuc phém, son, muc.

- Dau nhét, nhién liéu.
- Bom chét dic, nhét.

- May ép, thiét bi thuy
luc cong nghiép.

Dua trén cac vu diém, nhuoc diém va ¢ng dung lua chon bom banh ring dé bom
bot trong xe chita chay.

Bom bénh ring bao gdm bom banh ring in khép trong va bom banh ring dn khép
ngoai. Bé lya chon dugc loai bom phu hgp chiing ta can so sanh dac diém cua hai loai
bom nay ¢ bang dudi day:

Bang 2.8. Phan loai banh rang bom

Bom banh rang an khép trong Bom banh rang an khép ngoai
Cau | -Mot banh ring quay trong banh ring | -Hai banh rang déng truc, quay
tao | 16n, c6 truc Iéch tam. nguoc chiéu nhau.
-Luu luong on dinh, déu, phu hop | -Luu luong cao hon & cung toc do.
cho chat long nhot. ’ , -Cau tao don gian, dé& bao hanh va
-Kha nang xir Iy chat léng nhét tot | stra chia.
Uu g?n, phu hop cho dung dich tao bot _Gi4 thanh ré.
diém | 94C o
-Kha nang ty moi tot.
-Van hanh ém ai.
-Kha niang chiu mai mon tot..
-Chi phi cao. -Dao dong I6n hon.
-Bao hanh va stra chira phac tap. -Kha ning tu mdi kém
Nhurgc -Kha ndng xt 1y chét long nhét kém
diém hon.
-Kha ning chiu mai mon kém dé bi
an mon néu bom dung dich c6 tinh an
mon cao.
Ung | Phu hop khi can bom dung dich c6 Hé thdng can luu lwong 16n, chi phi
dung | d6 nhét cao, hoat dong lién tuc. thap.

Duya vao bang so sanh trén lya chon bom banh ring an khép trong dé bom dung
dich tao bot trong xe ctru hoa.

Giang vién huéng dan: PGS.TS. L& Minh Dic , ,
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2.5. Phuwong 4n thiét ké ling phun va h¢ thong dwong ong
2.5.1. Yéu cdu ky thudt déi véi hé théng dwong ong va ling phun
a. Yéu cau ky thuat

< Pwong 6ng
e Phai dugc ché tao tir vat liéu chiu duoc ap sut va khong bi dn mon bai chét
tao bot.
e Kich thudc va do day cua 6ng phai phu hop dé dam bao luu lwong va 4p suét
can thiét,
e Hé théng duong 6ng can duoc thiét ké dé giam thiéu tén that ap suat va dam
bao an toan trong qua trinh van hanh.
s Lang phun
e Phai c6 kha ning tao bot véi d6 nd va do bén phu hop theo yéu cau chita chay.
e Thiét ké phai dam bao kha nang diéu chinh géc phun va luu lugng dé phu hop
Vi cac tinh hudng chay khac nhau.
e Vit liéu ché tao lang phun can chiu dugc tac dong ciia méi trudng va khong bi
anh huong bai chét tao bot.

b. Tiéu chuin 4p dung (NFPA 11, TCVN 7278-1:2003)

NFPA 11: Tiéu chuan cua Hiép hoi PCCC Quéc gia Hoa Ky, quy dinh vé hé thong
bot chira chay, bao gom thiét ké, lap dat va bao tri. Tiéu chuan nay cung cip huéng dan
chi tiét vé cac loai hé théng bot, yéu cau vé thiét bi va hiéu.

TCVN 7278-1:2003: Tiéu chuan Viét Nam quy dinh cac yéu cau ky thuat doi voi
chat tao bot chita chay do no thip dung phun 1én bé mat chat long chdy khong hoa tan
dugc voi nude. Tiéu chudn nay xac dinh cac tinh chat va hiéu qua can thiét caa chat tao
bot, dam bao kha niang kiém soat, dap tat va ngan chin viéc chay lai ciia cac dam chay.

2.5.2. Phwong dn thiét ké hg théng dwong ong

< Pe xuat cac phwong an thiét ké hé thong dwong ong
Dua trén phén tich trén, c¢6 thé dua ra mot sé phuong an thiét ké hé thong duong
6ng cho xe chita chdy foam mai. Mdi phuong an khac nhau chil yéu & cach tron chat tao
bot va mirc d6 tu dong hoa, trong khi cAu hinh chung vé bom va duong 6ng phan phéi
tuong ty nhau. Dudi day 1a cac phuong an kha thi, kém danh gia wu nhuoc diém cho
tung phuong an:

Phwong an 1: Hé thong 6ng véi b tron foam kiéu venturi quanh bom (khdng
diung bom foam riéng)

O phuong an nay, xe st dung nguyén 1y tron foam vong quanh bom bang injector
venturi thay vi ¢ bom dinh lugng riéng. Cu thé, trén mot duong vong néi tir dau ra bom
tré vé dau hat s& gan mot injector venturi. Khi can tao foam, mot phan luu luong nudc
tir bom s& chay qua venturi ndy, tao ving ap suat Am dé hit chat tao bot tir téc foam vao
dong nudc. HANn hop nudc + bot sau d6 quay trd lai hong hut va dugc bom chinh day
vao hé théng phan phdi. Ty Ié tron foam duoc diéu chinh bang ¢& 15 kim phun hoic van
trén dudng hut foam, thuong hiéu chinh cho céc gia tri ¢6 dinh (vi du 3% hoic 6%).
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Controlier V/V

Distma bot tir xi-téc bot Pudmg bot tir bén ngodi
ng oLt -icC U 2

Xi-Téc bot He=k : IS 3 = Q) N : -«

Xi-Téc nunixe

Proportioncr -

Hén hop nuic - bot
Bom nucc

S & >
> >

Puimg nwdc chinh

Hinh 2.9. So d6 hé théng ng véi bo tron foam kiéu venturi quanh bom.

% Uu diém
Thiét ké don gidan, chi phi thap: Phuong an venturi khong can bom foam riéng, giam
bot mot bo phan dat tién va hé truyén dong twong ung. Két cau co ban chi gom venturi
va cac van, khong doi hoi nhiéu linh kién dién tir phuc tap. Do d6, gia thanh ché tao thap
hon, tiét kiém chi phi ddng ké so vai hé c6 bom dinh luong.

Hoat dong dua trén nguyén ly thuy luc don gian: Venturi hoat dong nho dong nuéc
tu nhién, khong c6 nhiéu bo phan chuyén dong, vi vay hé thong nay c6 d tin cay cao,
it phai bao dudng.

Phir hop khi can sia chira, thay thé: Trong diéu kién thyuc té & cac dia phuong, néu
héqtr@n venturi hong, viép thay thé hoac sua chira dé dang hon (do cau tao don gian, co
the thay venturi tiéu chuan).

Dap vmg dii nhu cau co ban: O luu luong toi da (10000 lit/phit), mot venturi da lon
c6 thé tron duoc luong foam can thlet (twong tng 300 lit/phat foam cho 3% hodc 600
lit/phat cho 6%). Phuong an nay van cung cap hon hop foam téi tat ca cac lang phun,
dap ttng nhiém vu chita chay bang bot.

% Nhuoe diém:

Dé chinh xdc tron thdp khi luu lwong bién doi: Hé venturi phu thudc vao chénh ap
trén venturi, do dé ty 1& hut foam c6 thé khong 6n dinh khi luu lwong bom thay dbi hoic
khi nhiéu dau phun dong/mé khong dong thoi. O luu lugng nho, venturi ¢6 thé khong
tao du hut dé kéo foam, dan dén hdn hop bi nghéo chat tao bot; nguoc lai & ché d6 gan
t6i da, c6 thé hut qua mirc (du foam), gay lang phi va sai ty 18. Viéc nay gay kho dam
bao tiéu chuan TCVN vé do chinh xac ty 1& tron, dic biét khi phai hoat dong ¢ nhiéu
ché do luu luong khac nhau.

Khéng linh hoat trong diéu chinh nong dj: Thong thudng venturi duoc thiét ké cd
dinh cho mét ty 1€ (hoac hai murc ¢6 dinh nhu 3%/6% chuyén doi bang van). Viéc muon
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thay doi ndong do foam (vi du giam xuéng 1% cho kinh té hoic tang 1én mirc khac) s&
khé khan, khong “vo6 cap” nhu hé bom dinh luong.

Anh huéng dén hiéu sudt bom chinh: Do mot phan nudc tuan hoan qua vong venturi
thay vi cAp ra ngoai, hiéu suat thuy luc téng thé cua hé thong giam nhe. Bom chinh phai
lam viéc nang hon dé vira cung cap luu luong chita chay, vira duy tri dong tudn hoan
venturi, dan dén hao ton ap suét va cong suat.

Khéng thé tdit foam cuc bé cho tirng dau ra: Khi hé venturi hoat dong, toan bo dong
nudc qua bom déu da tron foam. Do d6 khong thé c6 dong thdi mot sé voi phun ra nudc
thuong va mot sé phun foam — diéu déi khi can trong tinh hudng vira chita chay chat
long (can foam) vira bao vé lam mat cau Kién 1an can (can nuéc). Su thiéu linh hoat nay
han ché kha ning bao phu da dang cia xe trong céc kich ban phic tap.

Tiéu hao foam lién tuc: Hé venturi thuong phai duy tri dong tuin hoan ké ca khi luu
lwong sir dung thuc té thap, didu nay co6 thé khién tiéu hao nhiéu chat tao bot hon muc
can thiét, giam hiéu qua kinh té khi tac chién dai.

Tém lai, phuong an 1 thién vé gian lugc chi phi va két cau, chap nhan danh doi mot
phan hiéu suat va tinh linh hoat. Phu hop néu wu tién don gian, dé bao tri va ngan sach
han ché, nhung c6 rui ro khong dap tmg day du cac yéu cau khat khe vé hiéu suét tron
va linh hoat van hanh.

Phwong 4an 2: Hé théng 6ng v6i bom dinh hrong foam va tron ap lwe cin bing
(proportioning pump — balanced pressure)

Flush Valve
Foam Concentrate (normally closed)
Storage Tank e e ——F
g Check Valve X Fiter | Foam Pump

D<=k —'=18=—T==1
Il
Il

T
X

In-line Balanced / |

: Prcssure
Pressure Propotioner ! | Sustaining
(ILBP) | Ip,lL—J Valve

!

Flexible Tube I p ‘

Check Valve | I 0 ” |

Flush Valve ! CIM Valve i
(normally closed) | r[—_‘.—_—_'_.'.—_:..—.;U ’
I | |

r=y lr ‘

|

:-”-r -
I ” qr
B
P
—} N = {
Water Butterfly c?; Foam l:c;un

Supply Valve Proportioning Solution

Mixer

Hinh 2.10. So d6 hé théng dng vé6i bom dinh lwgng foam va trén ap luc can bang.

Giang vién huong dan: PGS.TS. Lé Minh Bic , , 30
Sinh vién thuc hién: Nguyén Viét Hoang, H6 Nhat Quang, Ha Thanh Tuéan, Pinh Van Tién Dat




Thiét ké hé thong chita chdy bang mieéclbot dua trén xe co sé Mercedes-Benz Actross 3358-6x4

Day la phuong an dd dugc ap dung trén xe Ziegler — st dung bom chét tao bot doc
lap va thiét bi tron ty 16 kiéu can bang ap lyc. Cu thé, mot bom banh ring hodc bom
piston (dung tich khoang 400-600 Lit/phut) dugc dan dong tir PTO cua xe hoic dong
co thuy luc, 1y chat tao bot tir bén foam va bom vao dudng éng théng qua thiét bj tron
(van ty 1& can bang 4p). Van tron ndy so sanh ap suét giita dong nudc chinh va dong
foam, ty dong diéu chinh dé hai bén ap luc bang nhau, nhd d6 foam duoc bom vao véi
Iwu lwong ty 1é thuan véi luu lugng nude chinh, theo % da chon. Ngudi van hanh ¢ thé
dat nong do bot mong mudn trén bang diéu khién (v6 cap trong khoang 0-6%, tuy thiét
ké), hé thdng sé& diéu chinh téc d6 bom foam twong &ng.

s Uu diem:

Pdm bao ty 16 trén chinh xdc va én dinh: Do ¢6 co cdu can bang ap va diéu khién
luu lugng chu dong, phuong én nay dat do chinh xac tron cao trong moi ché d6 1am viéc
ctia bom chinh. Ké ca khi chi 1 voi lang hoat dong v&i luu lugng nho hay ddng thoi ca
6 lang + lang gia hoat dong t6i da, nong d6 foam van gan nhu khong ddi, dap tng tiéu
chuan va dam bao hiéu qua chita chay tdi vu.

piéu chinh linh hoat néng dé foam: Hé théng cho phép chon bat ky ty 18 % nao
trong gigi han (thudng 1%—6%) thong qua nam van hoic giao dién dién ti, rat linh hoat
dé phu hop véi loai chat chay va chién thuat (vi du ddm chay xing dau co thé chi can
3% foam AFFF, trong khi chay dung méi phan cuc can 6% foam).

Hiéu sudt thuy lwc cao: Khong nhu venturi lam thét thoat ap luc, bom dinh lwong
dua foam truc tiép vao dong chay ma khong rat luu luong nudc tir bom chinh. Do do,
bom nudc tap trung toan bo cong suat cho chira chay, khong bi giam ap, dam bao hiéu
suat toi da.

Cho phép cdp mieée thwong song song foam: Khi bom foam hoat dong, cé thé linh
hoat déng/méd van foam tai tirng nhanh (néu thiét ké thém) — vi du muén lang gia phun
foam trong khi 1-2 lang tay phun nudc 1am mat — diéu nay kha thi bang cach khong mo
cap foam vao cac nhanh d6 (hodc don gian tit bom foam, khi d6 tat ca 1a nudc thuong).
Phuong 4n nay vé cau trac cho phép phuc vu da muc tiéu trén hién truong, ting kha
nang bao phu.

Tich hop tinh nding siic rira dé dang: Bom foam c6 thé dung dé bom nudc sach xtc
xa duong ong foam sau khi chira chay (thuong bang cach cam ong hat foam vao tank
nudc Sach va van hanh bom foam vai phut). Nho vay, h¢ thong de bao tri, tranh dong
can.

C6 thé cdp foam ra ngodi: Nhu cau hinh Ziegler, bom foam doc lap c6 thé tan dung
dé cung cap foam concentrate cho hé khac (qua dudng output DN50) — tinh ning nay
mé rong pham vi sir dung khi can chi vién chat tao bot cho dam chay 16n (phuong an
venturi khong 1am dugc, vi khong c6 bom foam roi).

% Nhuoc diém

~ Chi phi d‘d@{ fur cao: RO rang, bd sung bom dinh lugng, bo van tron ty dong, cam
bién va mach dicu khién PLC lam tang dang ke chi phi cheé tao. Pay la nhugc di€ém chinh
S0 V&1 phuong an venturi.
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Két cau phirc tap hon: Hé thdng c6 nhiéu thanh phan (bom phu, duwong éng foam
ap luc cao, van diéu khién, bo diéu toc hoic bién tan cho bom foam...), kéo theo viéc
bao tri bao dudng doi hoi k¥ thuat cao hon. Nhan vién van hanh can dwoc huan luyén
sir dung hé théng tu dong tranh sai sot.

Phu thugc nguon néng lwong phu: Bom foam can truyén dong (c6 thé tir PTO hop
sd, hodc dong co dién/hydraulic riéng). biéu nay tao thém tai cho dong co xe; néu hé
truyén dong phu truc tric, chirc ning tao foam s& bi anh hudéng. Tuy nhién nhugc diém
nay c6 thé giam thiéu bang thiét ké hop 1y (vd. Truyén dong thuy luc doc lap dé diéu
chinh linh hoat tbc d6 bom foam ma it anh huéng dong co chinh).

Trong luong tang: Thém bom, thém dau thuy lyc/dong co phu va céc chi tiét khac
lam tang tong trong lugng xe do6i chut, giam nhe tinh co dong.

Poi héi linh kién chdt lwong cao: Cac van, bom banh ring trong hé foam phai chiu
an mon, vi vay can lam bang vat ligu tét (thép khong gi, hop kim dong), néu khong chi
phi van hanh lau dai s€ tang.

Pénh gia chung, phuong an 2 hudng dén hiéu suat va tinh linh hoat toi da, phii hop
Véi cac xe chita chay chuyén nghiép doi hoi chat lugng cao. Mic du tén kém hon, nhung
d6i véi xe chita chay foam cong suat 16n (10.000 Lit/phit) — thuong duoc sir dung tai
cac khu cong nghiép xang dau, sin bay — thi hiéu qua dap lira nhanh va an toan van hanh
13 wu tién hang dau, do d6 chi phi thém dugc xem la xing dang.

Phwong an 3: Hé thong ong véi tron foam theo tirng nhanh doc lap (diéu khién
foam phan vung)

Phuong an nay mang tinh mo rong, nham ting tinh linh hoat phén vung cao hon nira
cho h¢ thong Thay vi tron foam tap trung tai mot dlem roi _phéan phbi chung, phuong an
3 @& xuat bd tri hé théng tron foam riéng cho mdi cum dau ra hoic mdi nhanh (nhém
lang). Vi du, 6 hong phun tay c6 thé chia 1am 2 cum, mdi cum c6 mot venturi hoic van
phun foam riéng; lang gia trén noc co thé c6 duong foam diéu khién tach biét. Tham chi,
cuc doan hon, mdi hong phun c6 mot venturi nho (gan ngay tai hong hogc trong than
lang phun). Téc foam s& cap chit tao bot ti cac venturi/van nay qua mot 6 dng gop foam
ap luc thap, va tai mdi nhanh ra, van dién tir s& kiém soat viéc cap foam hay khong. Piéu
nay tuong tu cach thirc mot sé hé thong CAFS (bot nén khi) diéu khién foam/khi trén
tirng dudng 6ng ra, nhung & ddy ta xem xét dudi goc dd foam hoa chét thong thuong
(khong bd sung khi nén).

o Uu diém

biéu khién linh hoat tirng viing chita chdy: Uu diém ndi troi nhat 1a ¢ thé tuy chon
bat/tat foam cho ting hong hoic tirng nhom hong doc lap. Ngudi chi huy chira chay co
thé quyét dinh ling A phun nuéc thudng dé 1am mat, lang B phun foam dé dap lira xang
dau, cting mot thoi diém tir mot xe, dap trng nhiéu muc tiéu chién thuat dong thoi. Pay
1a mac linh hoat tdi da ma hé thdng tap trung khong d& co.

Gidm lang phi foam: Khi mot s6 lang khong can foam, hé thong s& khong cap foam
vao cac nhanh d6, do @6 tiét kiém chét tao bot hon so véi hé thong tap trung (vén khi
bat 1én s& tron foam cho toan bd dong, du c6 thé khong dung hét). Bac biét trong cac sy
c¢b nho hon dy tinh, viéc chi dung foam & 1-2 lang giup tiét kiém chi phi cht chita chay.
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Tiép tuc hoat dgng khi mgt cum hong: Néu mot bo tron nhanh bi sy cd, cac nhanh
khac khong bi anh hudng — tang kha nang du phong cho hé thong. Xe van c6 thé phun
foam ¢ céc lang con lai.

Téi wu cho nhiéu logi foam: Phuong an ndy mé kha ning (du hiém) 14 trang bi nhiéu
loai foam khac nhau cho cac nhanh khac nhau (vi du foam A cho lang gia, foam B cho
lang tay) néu c6 thém nhiéu téc foam — diéu khong thyc té 1am trén xe ¢& nay, nhung vé
Iy thuyét hé phan ving hd trg tt hon.

% Nhuoe diém

Cau tgo cuc ky phirc tap: RS rang, viée thém bd tron/van cho mdi nhanh 1am ting
rat nhiéu chi tiét: hang loat venturi hoic van kim, van dién diéu khién, cam bién luu
lwong ting nhanh, duong éng dan foam téi timg nhanh... Hé théng tré nén phuc tap,
cdng kénh, doi hoi lap dit chinh xac va ddng bo. Diéu nay mau thuin véi yéu cau thiét
ké xe chira chay 1a phai don gian, tin cay téi da.

Khé bdo tri va ton kém: Nhiéu thiét bi hon dong nghia nhiéu diém c6 thé hong hon.
Viéc kiém tra, bao dudng ting bo phan tén cong strc va chi phi. Néu mot cam bién hoac
van nhanh bi 13i, s& can chan doan va thay thé phuc tap. Gia thanh ché tao chic chan
cao nhét trong cac phuong an, va khong hiéu qua kinh té so véi loi ich mang lai (da s6
tinh hudng chira chay foam khong doi hoi chi li dén muc d6 trén mot xe).

Yéu cau trinh d¢ Vén hanh cao: Nguoi véan hanh phai Kiém soat duoc cau hinh foam
cua timg voi — diéu nay phuc tap va co the gay nham lan trong ap luc tinh huéng khan.
Néu sai sot (quén tat foam khi khong can, hoac bé tri sai), c6 thé lang phi tai nguyén
hoac giam hi¢u qua chira chay.

Khéng thuc sy can thiét trong theec tién: Phan 1én cac dam chay ma xe foam d6i pho
(chay xing dau bé bon, tran chét long d& chdy...) déu can tat ca cac lang phun ra bot dé
phu kin va dap lira nhanh. Hiém c6 tinh hudng nao xe foam phai phun dong thoi vira
nudc vira foam ma khong co ho tro tir xe khac. Do do, thiét ké qua linh hoat doéi khi
khong duoc sir dung dén, tré nén lang phi ngudn lyc.

Nhin chung, phuong 4n 3 mang tinh y tuong nhiéu hon la tng dung thyuc tién cho
xe chira chay foam 10000 lit/phut. Uu diém vé linh hoat tuy hap dan nhung khong bu
dap noi nhitng phc tap, rai ro va chi phi ting thém. Trong moi treong yéu cau do tln
cdy cao nhu chita chdy, phuong an nay khé duoc chap nhan do tiém an nhiéu diém yéu
vé bao tri, van hanh. Do d6, né it ¢6 tinh kha thi néu so véi hai phuong an dau.
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Hinh 2.11. So d6 hé théng dng véi tron foam theo timg nhanh doc lap.
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% Lua chon phwong 4n tdi wu

Dua trén viéc phan tich wu nhuge diém, co thé thdy Phuong an 3 (hé thong 6ng Vi
tron foam theo timg nhanh doc lap (diéu khién foam phén vung) la phu hop nhét cho
thiét ké xe cru hoa foam méi. Ly do liwa chon bao gom:

Dap (ng tdt cac tiéu chi hiéu suat va tiéu chuin: Phuong an 3 dam bao cung cép du
lwu lugng foam dong bd véi 10.000 L/phat nude, duy tri chinh xac ndng do foam theo
yéu cau trong moi diéu kién van hanh. Piéu nay gitip hiéu qua chira chay cao va tun
thu cac tiéu chuan TCVN, dic biét vé d6 chinh x4c ty 18 tron va do kin khit hé théng &
ap luc 16n. Nguoc lai, phuong 4n 1 kho dam bao ty 16 foam khi luu lwong thay doi, co
thé vi pham tiéu chuan khi thir nghiém

Tinh linh hoat va bao phu: C6 thé chia xe thanh nhiéu “ving” foam riéng biét. Mdi
ving c6 thé diéu chinh ty Ié tron hoic bat/tit foam doc lap, giup xt 1y nhiéu ddm chay
nho & cac vi tri khac nhau trén cing mot xe dé dang diéu chinh néng d6 foam, chuyén
d6i qua lai gitra ché d6 phun nudc va phun foam hoic két hop (toan bo hoac mot phan
néu thiét ké phu hop). Xe co6 thé thich &ng tir sy ¢d nho (tiét kiem foam véi nong do
thap) dén tham hoa Ién (t6i da cong suat vai nong do cao) chi bang thao tac trén bang
diéu khién. So sanh, phuong 4n 1 kém linh hoat ca vé dai nong d6 Ian viéc chi phun
nuéc/foam riéng r&, con phuong an 2 tuy linh hoat nhung phuc tap dé van dung hiéu
qua trong thuc té.

Do tin cay va bao tri: Mdi nhanh bd sung van va Venturi tuy ting chut cong viéc
bao tri (kiém tra kénh dan, 1am sach cin foam trén Venturi), nhung nhin chung cac bo
phan nay hoat dong bang 4p suat thuan tay nén it hao mon co hoc. Rosenbauer cho biét
hé Aquamatic “khong can nang luong dién tir” va 1a hé co hoc don gian, giup giam thiéu
hong hoc. Ngoai ra, nho khong c6 dong hdi luu foam (foam chi cap khi hoat dong), hé
thong tranh duoc véan dé tac nghén do can lau ngay. Cac van mot chiéu, van diéu khién
va Venturi ¢6 tudi tho cao, chi can kiém tra van thudng xuyén va stc rira Venturi theo
dinh ky. Tong thé, thiét ké nay c6 thé bén 1au va dé bao dudng.

Yéu cau v6i ngudi van hanh: Mic du c6 nhiéu nhanh xa foam, hé thong c6 thé tich
hop diéu khién trung tdm (vi du Rosenbauer LCS) dé diéu chinh van foam hoic ty 1&
tron cho timng nhanh ngay tai bang diéu khién may bom. Nguoi van hanh can hiéu cach
diéu chinh ty ¢ tai cic van Venturi va thao tic van dong/mé foam cho mdi nhanh, nhung
vé co ban co ché don gian giup giam thiéu thao tac phtc tap. Rosenbauer néu rd nhd
viéc diéu chinh ty & tron tai chinh dau ra, may bom nudc hoan toan “trang” foam nén
Viéc bao tri va van hanh tré nén don gian va an toan.

Tiéu chuan foam (TCVN 7278-1:2003): Tiéu chuin qudc gia quy dinh dic tinh chét
tao bot (tiéu chuan foam loang) chur khong dé cap truc tiép dén thiét ké duong 6ng. Tuy
nhién, dé phu hop, hé thong phai dam bao pha tron dung ty 1¢ thlet ké (thuong 3 % hoac

6 %) va khong lam thay doi tinh chat foam. Hé can bang 4p suat c6 kha nang diéu chinh
ty 16 tir 0,5 % dén 6 %, dap wng gidi han nay. Ngoai ra, dic tinh foam chat lugng tét (do
nhét, do on dinh bot) s& duoc bao toan vi hé tron khong sinh nhiét hay pha loang foam
ngoai ty 1& can thiét,
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2.5.3. Lwa chon phwong dn thiét ké ling phun

Trong qué trinh thiét ké, nhém di xem xét mot sé phuwong an bé tri ling phun va
hé thong duong ong khac nhau truéc khi chon phuong an toi wu da trinh bay. Dudi day
la so sanh cac phuong an chinh:

Bang 2.9. Phuong an thiét ké lang phun

Phuong
an thiet ke

Pac diem chinh

U'u diém

Nhugc diém

- 1 lang c6 dinh 6000
L/phut trén noc

- 6 voi cam tay (mdi
bén 3 voi)

- Luu luong tap trung
I6n cho muc tiéu
chinh, tam xa 85 m.

- Piéu khién tir xa an

- Chi ¢6 1 lang chinh:
khong thé dong thoi
phun hai hudng xa
khéc nhau.

PAL: _ Bom 10.000 lit/pht toan, 1 nguoi van hanh | - Phy thuc ’nhiéu vao
1 lang n6c | phan phdi chung lang C‘hmh' laA’ngh‘n Olcli ned 1231?g }slu:
+ 6 lang - Trén foam 3% toan | - Nhiéu voi nho linh Clo t 11 ¢ IC(;]HA V(;ll ho
cam tay hé th'cﬂr)ng hoat bao quat xung (uu‘ uqng‘t ap hon).
i quanh. - Can nhicu nhén lyc
- He théng don gian (1 ge van hanh dorl‘(%_th?!
lang 16m), chi phi thap | & V' cam tay Kni tol
hon PA2. a
- 2 lang c6 dinh moi | - C6 thé phun dong | - Moi ling luu lugng
ang ~ 1t/phut O1 hair huon oac | hno hon, kho dap diem
lang ~3000 lit/phat | thoi hai hudong hoa ho hon, kho dap di€
(trudc va sau noc xe) | hai muc tiéu khac | chay lon don 1€ bang
o x| nhau ¢ tam xa (mdi | mot liang (chia luu
-4 m tay (mol :
e ;"Vloff‘ Y (MO1 g ~70-80 m) lwong).
- Bom 10.000 lit/phat | - Néu mot lang hong, | - Tam phun mbi ling
chia 2 nh é.nh chinh lang con lai van dam | ¢6 thé giam nhe do luu
. bao mot nira nang luc | luong giam.

_ - Tron foam 3% X A
PA2: © ’ phun. ’ ‘ - Két cau nang né hon
2 lang noc - Giam so voi cam tay, | (2 sing trén noc), anh
+4 lang giam nhén luc can | huong trong tdm xe,
cam tay thiet. can gia co nhiéu hon.

- Phéi hop hai lang co
thé dap dam chéy cuc
I6n nhanh hon (hop
luu hai dong foam).

- Chi phi cao (mua 2
bo lang diéu khién tur
Xa).

- Van hanh phuc tap:
can 2 nguoi diéu khién
2 lang ddng thoi hoic
hé thong tu dong phuc
tap.
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Tu bang so sanh, c6 thé thay Phuong an 1 (PA1) — s dung mot lang gia cong suat
|6n va nhiéu voi phun cam tay — c¢6 vu thé vé sy don gian, manh mé tap trung va kinh té
hon. Phuong 4n 2 (PA2) véi hai lang gid chia luu luong ¢6 wu diém vé linh hoat huéng
phun nhung di kém chi phi, @6 phirc tap va mot sé han ché vé luu luong don 16.

V& hiéu qua dap lira: PA1 cho phép don toan bd 6000 lit/phat vao mot diém néu
can, rat hiru ich cho dam chay 16n tap trung. PA2 c6 thé chia hai 3000 lit/phut, tong van
6000 Lit/phut, phtt hop néu dam chay trai rong hai noi, nhung néu dam chay chi & mot
chd thi hai ling ban mot muc tiéu ciing khong ting luong foam (vi gidi han bai tong luu
lugng bom). Nhu vay PA2 chi that su phat huy khi ¢6 hai muc tiéu tach biét — truong
hop it gap hon so véi mot dam chay 16n duy nhét.

V& van hanh: PA1 rd rang dé van hanh hon — mét ling chinh diéu khién tap trung.
PA2 doi hoi phol hop nhip nhang hai lang dé tranh lang phi chong chéo hoac bo sot
ving chay. Diém nady trong thuc té c6 thé gay khé khin, nhét 13 khi tim nhin han ché
(khoi day, ban dém) va chi huy phai dong thoi quan 1y hai voi 1on.

Xét vé do tin cay: PAI it thanh phan hon (1 ling chinh), it kha nang hong hoc hon
va bao tri cling don gian (chi mot b diéu khién). PA2 c6 hai bo phai dong bo, ting nguy
co su ¢ néu mot b truc tric. Tuy nhién, nguoc lai PA2 ¢6 tinh du phong mot phén:
mot lang hong van con lang kia hoat dong, trong khi PA1 néu ling duy nhat hong thi
mat “hoa luc” chinh. Do d6, phuong 4n dé xuat PA1 can chu trong do tin cay cua ling
chinh (chon thiét bi chat luong cao, kiém tra thudng xuyén dé giam thiéu rai ro hong).

‘ Tf)ng hop cac mat, phuong 4n 1 duoc danh gia vuot troi hon vé téng thé cho nhu
cau deé ra (xe chita chay foam luu Iuong I6n bao phu rong), nho can bang tot gitra suc
manh dap Itra, tinh linh hoat va chi phi hop 1y.

% Luwa chon phwong an thiét ké toi wu

Can cu trén phan tich so sanh, phuong an “I lang trén ndc xe + 6 lang cam tay”
(PA1) dugc lya chon 1a phuong an thiét ke toi uvu cho xe chita chay bot luu lugng lon.
Phuong 4n nay dap tng day du cac ti€u chi dé ra:

Hiéu suét cao: Pam bao kha niang phun foam manh mg, dap tit nhanh dam chay 16n.
Lan trén noc xe 6000 lit/phut cho phép tan cong truc dién cac dam chdy quy mé 1on,
trong khi cac lang cam tay bao quat phan con lai, khong dé dam chay bung phat lai. Hiéu
Suit tron va tao bot caa hé thdng dat yéu cau, st dung hiéu qua ting lit nuée va foam.

Pham vi bao pha rong: Chi véi mot lang ¢ dinh va cac voi co dong, xe co thé bao
pht hau nhu 360° xung quanh va tam xa téi gan 100 m. Ving duoc bao vé boi foam tir
xe rat 16n, pht hop cho cac khu cong nghiép, nha xudng rong. Pay 1a muc tiéu trong
yéu ma phuong 4n di thuc hién tt hon so véi cac giai phap thay thé phic tap hon.

Tinh don gidn va tin cay: Hé théng it thanh phan chinh nén d& van hanh, bao dudng,
giam thiéu nguy co 16i. Toan bo diéu khién tap trung, gitip kip xe thao tac thuan lgi trong
tinh huéng khan cap. Phuong an | nay cling tb1 wu vé kh01 luong va két cAu — chi mot lang
|6 trén noc gitp trong tam xe van thap hon so voi gan nhiéu thiét bi nang. Xe di Chuyen
an toan, 6n dinh, dap ing dugc yéu ciu tiéu chuan vé an toan giao thong khi chd day
nudc va foam.
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Chi phi hop ly: So v6i phuong an hai lang, phuong an mét lang 16n tiét kiém chi phi
thiét bi (chi mua mét cum ling diéu khién ty dong cong suét cao thay vi hai cum trung
binh). Viéc lap dat, tich hop ciing don gian hon, gitp giam chi phi nhan céng va thoi
gian ché tao. Diéu nay quan trong trong bdi canh ngan sach c6 han nhung van can xe
chira chay hiéu qua.

Tuan tha tiéu chuan: Phuong 4n dugc chon hoan toan phu hop véi cac quy dinh
trong TCVN 13316-3:2022 (xe chita chdy bot), cling nhu thong 1¢ thiét ké theo NFPA
1901. Xe co6 day du trang b1 theo yéu cau (luu lugng bom, s6 luong lang voi, tam phun
hé théng diéu khién, két ndi tiép nuée...) va tham chi vigt mot sé tiéu chuan vé kha
nang phun xa. Viéc tudn thit nay dam bao xe khi ché tao xong s& duoc nghiém thu va
van hanh chinh thirc mét cach thuan loi.

Tom lai, phwong an thiét ké toi wu da duoc lya chon: sir dung mot ling phun foam
cb dinh cong suat 16n 6000 lit/phat trén néc két hop véi 6 lang phun cim tay phan bd
hai bén, cing hé théng duong dng, van va bo tron foam ddng bo, diéu khién tir xa.
Phuong 4n nay mang lai hiéu qua chita chay cao nhat trong pham vi yéu cau dé tai, dong
thoi dam bao tinh kha thi ky thuat va kinh té. Xe chita chay bot vé6i cau hinh téi wu nay
khi dwa vao hoat dong sé& 1a phwong tién hitu hiéu dé khdng ché nhanh cac vu hoa hoan
I6n, bao vé an toan cho co s& va luc lwong ciu hoa.

2.6. Phwong an diéu khién
2.6.1. Phwong dn diéu khién bom

Phwong an 1: Piéu khién luu lwong bom

Nguyén ly lam viéc

Trong phuong an nay, viéc diéu tiét luu lugng chat long duoc thuc hién thong qua
Viéc dleu khién truc tiép téc do quay cua bom. Nguyén 1y hoat dong cua hé thong dua

trén moi quan hé ty Ié gitra toc do quay cua bom va luu luong dau ra: khi toc d6 quay
tang, luu lwong tang; nguoc lai, khi toc d6 giam, luu lugong ciing giam tuong ng.

Dé diéu khién toc d6 dong co bom mot cach linh hoat, hé théng st dung bién tan
(inverter) hoic bo diéu téc. PLC déng vai tro trung tim trong diéu khién, thyuc hién viéc
xu 1y dix lidu tir cam bién dau vao va gui tin hiéu diéu khién dang analog (thuong la 0-
10V hoic 4-20mA) dén bién tan. Bién tan sau d6 thay doi tan sb dong dién cap cho
dong co bom, tir d6 diéu chinh téc do quay va kiém soat luu luong chat long mét cach
lién tuc.

Viéc diéu khién luu luong bang thay doi toc do bom gitp hé théng tiét kiém ning
luong va giam ton that ap suat do han ché viéc dong/mé van cudng birc. Tuy nhién,
phuong an nay ciing c6 mot s6 han ché nhét dinh nhu: phan tng cham hon khi can thay
d6i luu luong dot ngdt, yéu cau cao vé chat lugng bién tan va chi phi dau tu 16n hon
trong mot sé truang hop.

Uu diém

e (6 thé diéu tiét tong luu luong toan hé thong (ca cac lang phun).

e Giam tc do bom gitip tiét kiém ning lugng khi khong can luu luong cao.

e Phuhop néu toan bo hé théng déu dung chung mét nguoén dicu khién luu luong
tong theé.
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Nhwoc diém

e Khong thé diéu tiét doc 1ap ting lang phun.

e Luu luong bi ¢ dinh hodc kho diéu chinh nhanh néu khong ¢ bién tan.

e Khong tdi uu khi sir dung nhiéu ling phun véi nhu cau khac nhau.

e Chi phi cao néu phai tich hop bién tan cong suét 16n, chiu duoc méi trudng
khic nghiét.

e Phuong an diéu khién bom phu hop néu can duy tri mét luu lwong 6n dinh va
tiét kiém ning luong, nhung né c6 thé khong linh hoat khi can diéu chinh ty
I& pha tron chinh x4c hoic thay doi nhanh luu lwgng bot.

Ly do khong chgn

Mic du diéu khlen luu luong thong qua viée thay ddi toc d6 bom co thé mang lai
loi ich nhat dinh v& mat hiéu suat va tiét kiém nang luong, tuy nhién phuong an nay
khong phu hop véi diéu kién thuc té cua hé théng dang duoc thiét ké.

Thi nhat, hé théng trén xe chita chdy da duogc trang bi sin bom c6 cong suat ¢b
dinh, véi luu lugng danh dinh 1a 10.000 lit/phut. Day la loai bom khong hd trg diéu
chinh téc do, dong nghia v6i viée khong thé 4 ap dung giai phap diéu khién bang bién tan
nhu trong phuong an de xuat. Viéc thay doi két cau hé théng bom s& phat sinh chi phi
I6n va khong kha thi vé mat k¥ thuat ciing nhu kinh té.

Thi hai, trong yéu cau thyuc té cua hé théng, can c6 kha niang diéu khién luu luong
riéng biét cho tirng lang phun, dic biét 14 ling phun c¢d dinh ¢ co ché quay va diéu chinh
tu dong. Viéc diéu chinh tong luu luong bom s& anh huong dén toan bo céc ling, gay
kho khan trong viéc diéu phdi linh hoat theo ting tinh hudng chita chay cu thé.

Vi cac 1y do néu trén, phuong an diéu khién luu luong bom bang cach thay doi toc
d6 khong duoc lya chon. Thay vao d6, hé théng s& str dung giai phap diéu khién goc mo
van motor (MOV) dé diéu tiét luu lwong tai tng nhanh cap, dam bao kha ning kiém
soat doc lap va hiéu qua hon trong diéu kién lam viéc thuc té.

Phwong 4n 2: Piéu khién d9 dong mé van buém
Nguyén ly hoat dong

Trong phuong an tht hai, viéc diéu chinh luu lugng nuéc/bot trong hé théng dugc
thuc hién thong qua co ché diéu khién goc mo cia van buém, str dung motor dién tuyén
tinh (Motor Operated Valve — MOV). Day la mot giai phap hiéu qua va linh hoat, cho
phép dleu tiét luu lugng mot cach chinh xac tal tung nhanh cap nudce, dac biét phu hop
V6i yéu cau diéu khién doc Iap cho cac ling phun trong hé théng chira chay.

Nguyén 1y hoat dong cua hé théng dua trén viéc diéu khién van buém mé theo goc
tir 0° dén 90°, twong &ng v6i mire do luu lwgng mong muodn di qua van. Van duoc gan
truc tiép voi motor dién c6 kha nang nhén tin hiéu diéu khién analog, thuong ¢ dang 4-
20mA hodc 0-10V. Tin hiéu nay dugc Xuat tir PLC dua trén cac diéu kién van hanh,
chang han nhu ap suat, luu luong hodc ché do cai dat cia nguoi dung. Khi nhan duoc
tin hiéu, motor diéu chinh goc md van twong tng, tir d6 diéu tiét luu lwong nudc/bot cap
cho lang phun.

Van buém dugc bé tri tai ddu vao cta ling phun ty dong, cho phép dleu chinh luu
luong riéng biét cho ting ling, dac biét hitu ich trong cac tinh hudng can kiém soat
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huéng va tim phun khac nhau. Vé&i co ché déng/md tuyén tinh, van c6 thé phan tng
nhanh chéng va chinh xéc trude cac thay ddi tir chwong trinh diéu khién, dong thoi dam
bao hé théng hoat dong on dinh trong méi trudng cé 4p luc cao va yéu cau phan hoi
nhanh nhu trén xe chira chay.
U'u diém

e Diéu khién chinh x4c luu lugng cho timg ling phun doc lap.

e Khong can thay d6i luu lwong bom, pht hop véi hé théng dang c6 san.

e Thoi gian phan hoi nhanh, dé dang diéu chinh tuyén tinh theo diéu kién thuc

te.
e Tuong thich voi PLC diéu khién trung tam.
e Chi phi thip hon nhiéu so véi diéu khién bién tan cong suat In.

Nhugc diém
e Nc¢u khong diéu tiet hop 1y, c6 thé tao ton that ap luc cuc bo.
e Can chon dtng kich ¢& van va vat liéu phu hop dé dam bao d6 bén

Ly do chgn

Phuong an diéu khién do mé van buém bing motor dién tuyén tinh (MOV) duoc
lya chon vi dap ung tdt cac yéu cau ki thuat va thyc té trong hé théng phun nudc/bot
ctia xe chita chay. Trude tién, hé théng hién tai sir dung bom c6 luu lwgng ¢b dinh 10.000
lit/phut va khong duoc trang bi bién tan, do d6 khong thé diéu tiét luu lugng bang cach
thay d6i toc do bom. Piéu nay loai bo kha niang ap dung phuong an diéu khién bom.

Bén canh d6, hé thong can kha ning diéu khién luu luong riéng biét cho ting lang
phun, dic biét 1a lang phun tu dong c6 luu lugng 16n 1én dén 6000 lit/phut. Trong truong
hop nay, viéc diéu tiét bang van 1a phwong 4n tdi wu, gitp kiém soat chinh xac luu lwong
cap vao timg ling ma khong anh hudng dén cac nhanh con lai.

Ngoai ra, van diéu khién bang motor dién c6 uu diém Ion vé tinh 6n dinh va chinh
xac. Thiét bi nay d& dang tich hop vao hé thong diéu khién PLC thong qua tin hiéu
analog (0—-10V hoic 4-20mA), dam bao tinh twong thich cao véi Kién truc diéu khién
hién c6. Bac biét, van MOV phu hop v&i méi trudng van hanh khac nghiét trén xe ciru
hoa, noi doi héi thiét bi phai c6 kha niang hoat dong lién tuc, chdng rung lic, va chiu
duogc diéu kién ap luc cao.

Cubi cung, viéc sir dung van diéu khién dién mang lai kha nang diéu chinh nhanh
va linh hoat trong cac tinh huong khan cap, giap h¢ thong phan trng kip thoi vai cac thay
doi tr hién treong, nang cao hiéu qua va do an toan trong qua trinh ctru hoa.

Két luan
Sau qua trinh phan tich va so sanh gitra hai phuong an diéu khién luu lugng 1a: @

diéu khién bang cach thay doi tbc d6 bom, va (2) diéu khién goc mo van budém bing
motor dién, c¢6 thé rat ra két luan nhu sau:

Xét vé kha nang diéu khién luu lwong chinh xac, phwong an sir dung van budm cho
phép diéu chinh luu lugng mot cach tuyén tinh va 6n dinh hon. Diéu nay dic biét quan
trong trong bdi canh hé théng dang st dung bom c6 luu lwong ¢ dinh, khong c6 kha
ning thay doi toc do quay dé diéu tiét luvu luong dau ra.
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V& kha ning kiém soat luu lwong doc 1ap cho timg ling phun, phuong 4n diéu khién
bom chi c6 thé tac dong lén tong luu luong toan hé théng. Trong khi d6, diéu khién ting
van tai ddu vao cac lang phun cho phép diéu chinh luu lwong riéng biét, dap tng yéu
cau van hanh khac nhau giita cac ling, dic biét 1a ling phun ty déng véi luu lwong 16n
va ¢6 co ché xoay diéu chinh huéng.

Xét vé chi phi va tinh kha thi trién khai, phurong an diéu khién bom doi hoi phai lap
dit bién tan cong suat 16n va phirc tap, lam tang dang ké chi phi dau tu va bao tri. Trong
khi @6, phuong 4n diéu khién van bang motor dién c6 cau hinh don gian, d& lap dat, d&
tich hop vao hé théng PLC hién ¢ va chi phi dau tu ciing hop 1y hon.

Vé kha nang phan hdi va d¢ 6n dinh, van buém diéu khién tuyén tinh c6 téc do phan
rng nhanh, d& kiém soat goc md va luu luong, dam bao duy tri ép luc 6 6n dinh cho cac
ling phun khi c¢6 thay ddi vé goc xoay hodc yéu cau tim phun.

Cubi cing, xét vé mic dd phu hop véi thuc té, hé théng hién tai da duogc trang bi
bom c6 dinh véi luu luong danh dinh 10.000 lit/phut va khong hd trg bién tan. Vi vay,
phuong an diéu khién bom khong con kha thi. Trong khi d6, phuong an diéu khién van
dién 1a lya chon t6i wu, pht hop Véi ciu triic hé thong va nhu cau van hanh linh hoat
trong cac tinh hudng khan cap.

Tt nhitng phan tich trén, c6 thé khang dinh rang phuong an diéu khién van buém
bang motor dién la phuong an toi vu. Phuong an nay khong chi dap trng day dua cac yéu
cau k¥ thuat va diéu kién van hanh cua hé thc}ng, ma con dam bao tinh hiéu qua, linh
hoat va an toan trong qua trinh str dung thuc té trén xe ctru hoa.

2.6.2. Phan tich va lwa chon phwong dn thiét ké hé théng diéu khién ling phun

Phwong 4n 1: St dung co ciu quay thi cong hoan toan (tay quay)

Hinh 2.12. Lang phun xoay bang tay.
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Nguyén ly hoat dong

Trong phuong én nay, viéc diéu chinh huéng quay cua lang phun duoc thyc hién
hoan toan bang tay. Mot co cdu co khi bao gdm vo lang hoic tay quay s& duoc ndi Vol
hé truyen dong banh rang hodc tryc vit — banh vit. Khi ngudi van hanh quay tay cam
Chuyen dong xoay duoc truyen dén truc quay cua lang phun thong qua co cAu truyén
lyc. Tdc d6 va moé-men xoan duoc diéu chinh nho ti s truyén cua hop banh ring hoic
co cau giam tdc, giup ngudi ding xoay nhe hon ngay ca khi ling c¢6 trong luong 16n.

Uu diém

Phuong an nay c két cdu don gian, d& ché tao va lap dat. Khong yéu cau hé théng
dién, PLC hay cam bién, do d6 it bi anh hudéng boi 18i dién tir. Trong truong hop mat
ngudn hoic hé thong diéu khién tu dong gap su ¢d, nguoi van hanh van c6 thé chu dong
diéu chinh hudng ling mot cach tha cong.

Nhuoc diém

Do hoat dong hoan toan bing tay nén phuong an nay khong thé diéu khién tir xa.
Qua trinh diéu chinh thii cong thuong mat nhiéu thoi gian, do chinh xac kém va khong
pht hop Vi cac tinh hudng can phan tng nhanh. Ngoai ra, khi hé théng dang phun & ap
suat cao, phan luc tir dong nuéc/bot s& rat 1on, khién viéc xoay tay tro nén khé khin
hodc khong thé thuc hién, gay nguy hiém cho ngudi diéu khién. Hon nita, néu khong co
co cau ham co khi pht hop, ling phun c6 thé bi léch hodc quay nguoc lai do luc phun.

Ly do khong lwa chgn

Trong béi canh hién dai hoa hé thong chita chay va yéu cau van hanh tir xa, viéc sir
dung co ciu thi cong khong dap mg dugc tiéu chi tu dong hoa, linh hoat va an toan.
Phuong an nay chi phit hop Vi cac hé thong don gian, it sir dung hozc 1am phuong an
du phong. Do d6, phuong an diéu khién thii cong hoan toan duoc loai bo trong qua trinh
thiét ké hé théng diéu khién lang phun ty dong trén xe ctru hoa.

Phwong 4n 2: St dung motor dién thwong va diéu khién qua relay

Input
Switch PLC

[:Z Electric Rotating
Motor Monitor
Input
Switch

Hinh 2.13. Diéu khién str dung motor dién thudng.
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Nguyén ly hoat dong

Phuong én nay s dung mot dong co dién mot chiéu (DC) hoac xoay chiéu (AC) két
hop véi hé thong dleu khién don gian bang relay dé diéu chinh huéng quay cua lang
phun. Motor dugc ndi truc tiép véi truc quay ling thong qua hop giam téc. Viéc didu
khién motor quay trai hoic quay phai dugc thuc hién bang cach dong/m¢ cac relay theo
tin hiéu dau ra tir PLC hodc tir cac niit nhan diéu khién. Khi relay kich hoat, dong dién
sé dugc Cap dén motor theo chiéu twong tng dé diéu khién huéng quay mong muon. Hé
thdng co thé van hanh & ché d6 tay (Manual) véi cac nut nhdn quay trai/phai, hoic tich
hop thém ché d6 Auto néu co dit trude thoi gian hoic hudng quay.

Uu diém

Phuong 4n nay c6 wu diém vé mit chi phi va dé trién khai, do sir dung cac thiét bj
thong dung nhu motor dién va relay. Viéc diéu khién khong qua phtrc tap, dé lap trinh,
dé lap dat va khong doi hoi thiét bi chuyén dung. C6 thé két hop vai hé thong diéu khién

bang PLC & muc co ban dé ting do linh hoat. Phu hop véi cac wng dung can ty dong
hoa don gian.

Nhuge diém

Diém han ché I6n nhat ciia phuong 4n nay 1a khong c6 tin hiéu phan héi vi tri. Motor
quay nhung hé théng khong biét dugc ling dang & vi tri bao nhiéu do, dan dén viéc diéu
khién theo thoi gian (dém thoi gian quay) rat dé sai léch. Ngoai ra, néu khong c6 cam
bién gisi han hoic b do vi tri, lang phun c6 thé quay vuot gigi han hoic khong chinh
x4c v6i goc mong mudn. Viée diéu khién chi mang tinh twong d6i, dé sai s6 néu co tai
nang, hoac néu motor giam té¢ bi mon/hong. Khong dam bao do chinh xac va an toan
khi can van hanh trong cac tinh huéng khan cap hoac khi phai phéi hop véi hé théng
phun tu dong.

Ly do khong lya chon

Maic du c6 kha nang ty dong hoa co ban, nhung phuong an sir dung motor thuong
va diéu khién bang relay khong c6 kha ning diéu khién chinh xac goc quay do thiéu cam
bién phan hdi vi tri. Diéu nay din dén sai s tich ity theo thoi gian, gy kho khin trong
viéc dong bo véi hé thong phun ap luc cao. Bén canh do, nguy co lang quay 1éch, chéch
hudng hoac vuot gigi han hanh trinh cling la van dé dang lo ngai. Vily do do, phuong
an nay khong dugc lya chon cho hé thng lang phun tu dong yéu cau cao vé do chinh
xac, tinh on dinh va an toan khi van hanh trén xe ctru hoa.

Phuong 4n 3: Sir dung cum diéu khién chuyén dung MAZ-4000 (motor + hgp
giam toc + cam bién vi tri)
Nguyén ly hoat dong

Phuong 4n nay st dung mot cum truyén dong chuyén dung 13 MAZ-4000, duoc
thiét ké dac biét cho cac tng dung diéu khién lang phun tu dong trén xe ctiru hoa. Thiét
bi tich hop sin motor dién mét chiéu, hop giam téc hanh tinh, va cam bién phan héi vi
tri (thuong 1a potentiometer hoac encoder). PLC s& diéu khién motor théng qua tin hiéu
diéu khién tuyén tinh (analog 0—10V hozc 4-20mA) hoic tin hiéu digital (quay trai/quay
phai). Bong thoi, cam bién bén trong cum sé& giri tin hiéu phan héi lién tuc vé PLC, cho
phép hé thdng biét duoc goc quay thuc té cua ling phun tai moi thoi diém. Hé théng
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diéu khién c6 thé hoat dong & ca hai ché do: tw dong (Auto — diéu khien theo goc dit)
va thu cong (Manual — dung nit nhan quay trai/phai).

HOp giam téc Lang
phun
Pong co Nuoc/
dién 1 Bot
. Tin hiéu ra
Tin hiéu ra tu tu PLC

PLC

Hinh 2.14. So d6 b tri thiét bi MAZ-4000.

Uu diém

Phuong 4n nay dap Gng tét tat ca cac yéu cau vé mat k§ thuat va van hanh: diéu
khién chinh xac, co phan hdi lién tuc, trong thich véi PLC va HMI. Kha niang kiém soat
gbc quay theo dang tuyen tinh gitp ling phun c6 thé diéu chinh huéng voi do chinh xac
cao, ngay ca trong diéu kién phun 4 ap luyc manh. Hop giam téc hanh tinh gitip ting mo-
men xo0an, dam bao ling phun quay 6n dinh, khong bi rung lac va cé thé ty giit goc khi
motor dirng nho tinh ning ty ham. Ngoai ra, cum thiét bi MAZ-4000 dugc thiét ké theo
tiéu chuan cong nghiép, c6 kha ning chdng nuéc, chong bui va chiu rung dong, rat phu
hop dé lap dit trén xe chita chay.

Nhugc diém

Chi phi dau tu ban dau cao hon 80 vOi cac phuong an su dung motor thuong. Thiét
bi can lya chon chinh xéc theo yéu cau ky thuat va phai c6 céu hinh tuwong thich vdi PLC
va giao tiép tin hiéu. Tuy nhién, nhitng nhuoc diém nay 13 khong dang ké khi so sanh
véi loi ich van hanh 1au dai va d6 tin cay cao.

Ly do lwa chon

Phuong an sir dung cum diéu khién MAZ-4000 1a giai phap t6i uu nhat vé mat k¥
thuat, tinh on dinh, d chinh xac va kha ning tich hop diéu khién hién dai. Thiét bi nay
khong chi dap tmg yéu cau diéu khién ling phun ty dong ma con dam bao an toan trong
moi tinh hudng, ké ca khi can chuyén sang ché do thu cong. Pay 1a lua chon phu hop
Vv6i dinh hudéng hién dai hoa hé thong xe ctru hoa, va 1a giai phap duoc lya chon dé trién
khai trong dé tai.

Két luan

Sau khi phan tich ba phuong an thiét ké diéu khién goc quay cho ling phun bao
gom (1) sir dung co cAu quay thu cong, (2) str dung motor thuong két hop diéu khién
bang relay, va (3) sir dung cum truyén dong chuyén dung MAZ-4000, c6 thé nhan thiy
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rang mdi phuong an déu c6 wu va nhuge diém riéng tuy theo mirc do tu dong hoa, do
chinh xac va tinh thyc tiéen.

Phuong an thu cong tuy c6 két cau don gian, dé ché tao va it phu thudc vao dién,
nhung lai hoan toan khong dap tng duoc yéu cau diéu khién tir xa, khong dam bao an
toan va khong phu hop trong cac tinh hudéng van hanh khan cip cua xe chita chay hién
dai. Phuong an diéu khién bang motor thudng va relay mang lai mutc d6 ty dong hoa co
ban, song lai thiéu kha nang phan hoi vi tri, din dén khé kiém soat chinh x4c goc quay,
d& xay ra sai s6 hoic vuot qua giéi han, anh huéng dén hiéu qua va an toan van hanh.

Nguoc lai, phuong an st dung cum diéu khién chuyén dung MAZ-4000 cho thay
tinh wu viét d rét. Thiét bi tich hop motor, hop giam téc va cam bién phan hoi trong mot
hé thdng hoan chinh, cho phép diéu khién chinh xé4c theo tin hiéu tir PLC, hd trg ca ché
d6 ty dong 1an thu cong. Ngoai ra, thiét bi co do bén co khi cao, hoat dong 6n dinh trong
moi trudng dic thu cua xe ciu hoa, dong thoi twong thich tot voi hé thong diéu khién
cong nghiép.

Véi cac 1y do trén, phwong an st dung cum truyén dong MAZ-4000 duoc lya chon
1a giai phap t6i wu dé trién khai trong hé thong diéu khién ling phun tu dong. Pay la giai
phap phu hop véi dinh hudng hién dai héa thiét bi ctu hoa, dap tng yéu cau ky thuat,
dam bao d6 chinh xac, linh hoat va an toan trong subt qua trinh van hanh.
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Chuong 3: KHAO SAT VA THIET KE CAlI TAO O TO CO SO
MERCEDES-BENZ ACTROSS 3358 - 6x4

3.1. O to co sé

=
L
= 9
{840 | 35011 | 1780
—2058— T._1 804—
2500 2482

3437

Hinh 3.1. Kich thuéc 6 t6 MERCEDES-BENZ ACTROSS 3358.1%]
Bang 3.1. Thong sb chung cia MERCEDES-BENZ ACTROSS 3358[5]

THONG TIN CHUNG
Bién thé + M xe 3358 6x4 Road-Train Prime Mover
Tiéu chuan khi thai Euro V
Phién ban cabin Cabin L kiéu Classic, 2,3 m, hAm 170 mm
Chiéu dai co s& 3250 mm
Chiéu dai nho sau Khung nho sau 750 mm
KIiCH THUOC

Co tai Khong tai
Chiéu cao khung phia truge (mm) 936 1017
Chiéu cao khung phia sau (mm) 981 1006
Do nang/ha truc sau (d9) 200/-80 200/-80
Tong chiéu cao (ké ca hit gio) 3437
Khoang sang gam phia trude (mm) 267
Khoang sang gam phia sau (mm) 244
Khoang hd khuyén nghi 50
Tam tai trong so v&i truc sau (mm) 940 - 1022

Giang vién huéng dan: PGS.TS. Lé Minh Puc

Sinh vién thyc hién: Nguyén Viét Hoang, H6 Nhat Quang, Ha Thanh Tuén, Dinh Vin Tién Dat

46



Thiét ké hé thong chita chdy bang mieéclbot dua trén xe co sé Mercedes-Benz Actross 3358-6x4

3.2. Dic tinh déng hoc cia 6 té chira chay!?
3.2.1. Toa dé trong tdm é té theo chiéu doc chassis

Bang 3.2. Tai trong phan bd 1én mdi cau

Thanh Téna tai Phan bo Phan bo Phan bo
phan khoi Pon vi g 1én cau l1én cau sau | 1én cau sau
trong .
lwgng truéc 1 2
Khoi luong kg 23800 5200 9300 9300
khong tai
Khoi luong kg 33000 7000 13000 13000
day tai

Chon mdc tham chiéu 13 tAm céu trudc.
< Khi day tai
Khoang cach tir trong tAm 6 t6 dén tim Cau trudc:
o _ ZaXy, _ 26000.5225

= ~ 4117 (mm 3.1
G 33000 (mm) 3D

Trong do:
Z12 - Tai trong phéan bd 1én 2 truc sau
Z,=2,+7Z_,=13000+13000 = 26000 (kg)
Xs12 - Khoang cach tir tim Cau trudc toi trong tam cau sau 1, 2
Z X, +Z,X, 13000.4500+13000.5950

X, = = =5225(mm
2 Z, 26000 (mm)

+¢ Khi khong tai
Tinh toan tuong tu ta c6 a = 4083 (mm).
3.2.2. Toa dé trong tdm theo chiéu cao xe
Bang 3.3. Tai trong phan b theo d6 cao

Thanh phan khéilwong | Phan bd cau | Tai trong G(kg) | Toa dd h(mm)
Tong tai trong 23800 ho
_ Cau trudc 5200 267
Khong tai s
Causaul 9300 244
Cau sau 2 9300 244
Tong tai trong 33000 h
o Cau trudc 7000 267
Pay tai ,
Causau 1l 13000 244
Cau sau 2 13000 244
Giang vién huéng dan: PGS.TS. Lé Minh Dt 47
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Can ctr vao tri $6 khdi luong cac thanh phan va chiéu cao trong tAim cta ching ta c6
thé xac dinh chiéu cao trong tdm cua 6 t6 thict ké nhu sau:

he G.h+G h,+G,_,h, (3.2)
GO
Tinh toan ta duoc:
- Khi day tai: h =~ 249 (mm).
- Khi khong tai: h ~ 249 (mm).
3.3. Dic tinh déng luc hoc ciia 6 to chira chay!!
Bang 3.4. Thong sb k§ thuat chung, dong co, hop 6
THONG SO KY THUAT
Théng sb Ky hi¢u Pon vi Gia tri
Khoi luong toan bo 6 to Go kg 33000
Phan bé 1én cau chi dong Zs12 kg 26000
Khoi lugng ban than G kg
Ban kinh banh xe Robx mm 295
Hé sb bién dang 16p J) - 0,930
Bé rong xe tinh toan B mm 2500
Chiéu cao xe tinh toan H mm 3600
Hé s6 can khong khi K Ns%/m* 0,6
Hiéu suat truyen lyc n - 0,85
Hé so can lan f - 0,02
PONG CO

Cong suat cyc dai tai S6 vong quay N/n kW / v/ph 425 /1800
m‘;’me” x0an cyc dai tai s vong M /n Nm/viph | 2700/ 1080

a - 0,7
Hé sb thuc nghiém b - 1,3

c - 1

TY SO TRUYEN HQP SO
S61 ih - 11,722
S6 2 ih - 9,747
S63 ih3 - 7,961
S6 4 iha - 6,583
Giang vién hudng dan: PGS.TS. Lé Minh Biic 48
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S65 ihs - 5,291
S6 6 e - 4,400
S67 in7 - 3,636
S68 ins - 3,023
S69 iho - 2,664
S610 ih10 - 2,215
S6 11 ih11 - 1,799
S6 12 ih12 - 1,496
S613 ih13 - 1,203
S6 14 ih14 - 1,000
S6 15 ih15 - 0,826
S6 16 in16 - 0,687
Ty s6 truyén luc chinh lo - 4,333
3.3.1. Céng sudt dong co
Cong thuc thyc nghiém S.R. Lay Décman:
N_N%a(”&}b{”aj —c[”eﬂ (3.3)
n, n, n,

Trong do:

Ne, Ne - Cong suat hitu ich cia dong co va sé vong quay cua truc khuyu tuong

g véi mot diém bat ky cua d6 thi ddc tinh ngoai

Nwmax, NN - Cong suat c6 ich cuc dai va s6 vong quay ung vVéi cong suat noi trén

a, b, ¢ - Cac hé s thuc nghiém.
3.3.2. Mé-men xoin trén truc kKhuyu déng co

10°.N
M, = — (Nm 3.4
© 1,047.n, (Nm) (34)
3.3.3. Téc dg di chuyén ciia 6 té
2z.n R
V =——=% 36 (km/h) (3.5
60.1,..,
3.3.4. Luc kéo trén banh xe chu dong
M. ...
Pe=—5"=n(N) (3.6)
be
3.3.5. Luc cdn khong khi khi é té di chuyén
P =K.FV?’ (3.5
Trong do: ,
V - Van toc twong doi gitra 6 t6 va khong khi, don vi m/s.
Giang vién huéng dan: PGS.TS. Lé Minh Dt 49
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BH  2500.3000

F - Dién tich can chinh dién cua 6 to, F = = =7,5(m?)
1000000 1000000

3.3.6. Luc can téng hep
P=P+P, (3.8)
Trong do: 7
P, - Luc can khi dong khi 6 t6 dang di chuyén
e
w - HE so can tong cong cua duong, v = f +i
3.3.7. Xdc dinh nhén té dong luc ciia 6 t6

% Nhén té dong luc hoc
D_—F

5 (3.9)

% Gia toc di chuyén
,_(D-1)g
0.

(3.10)

Trong do:
D - Nhan t6 dong hec hoc
J - Gia tc di chuyén cua 6 t6, m/s?
g - Gia toc trong truong, g =9,81(m/s?)
Ji - Hé sb ké @én anh huong cua cac khdi lugng quay
5 =1+0,05(+i,)’

3.3.8 Xdc dinh thei gian ting téc ciia 6 to
Cong thirc xac dinh thoi gian 6 to ting toc tir Vi dén V
V2
1
t=[=av (s) (3.11)
R
St dung phuong phap dd thi dé giai tich phan nay. Tu dﬁ) thi gia tdc, chia duong
cong gia toc thanh nhiéu doan nho. Gia st trong moi khoang toc d6 tng véi doan dudng
cong d6 thi 0 t6 tang toc vai mot gia toc khong doi.

Thoi gian ting toc cua 6 to trong khoang téc do tir Vir dén Viz duge xac dinh nhu
Sau:

At = VeV (3.12)
J.,.-3,6
Trong do: i = LZJ'Z
Thoi gian ting toc tir tdc d6 cuc tiéu Vmin dén van toc V:
tzzn:Ati = At + At, + At +...+ At (3.13)

i=1

3.3.9 Xdc dinh quing dwong ting toc Ciia é t6
Cong thirc xac dinh quang duong 6 t6 ting toc tir Vi1 dén Vo

Giang vién huéng dan: PGS.TS. L& Minh Dic , , 50
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S =Vdet (m) (3.14)

Str dung phwong phap do thi dya trén d6 thi thoi gian tang toc dé giai tich phén nay.
Ta chia duong cong thoi gian tang toc thanh nhiéu doan nhoé. Gia sir trong moi khoang
thay doi toc do twong ung thi 6 t6 chuyén dong déu véi toc do trung binh
V — \/il +Vi2
itb ’ 2 , ,
Quang duong tang toc cua 6 to trong khoang toc do Vii dén Viz:
V. At
AS, =2 (m 3.15
= m) (315)

Quing dudng tang toc tir toe do cuc tiéu Vmin dén van toc V:
S=) AS, =AS +AS, +AS, +..+ AS, (3.16)
i=1
3.3.10. Két qua tinh todn
¢ Lwe va mo-men tac dung lén dong co

Bang 3.5. Mé-men va cong suat cia dong co

A ne (v/ph) Ne (kW) Me (Nm)
0,05 90 19,64 2080
0,1 180 41,35 2190
0,15 270 64,83 2290
0,2 360 89,76 2380
0,25 450 115,81 2460
0,3 540 142,67 2520
0,35 630 170,02 2580
0,4 720 197,54 2620
0,45 810 224,91 2650
0,5 900 251,81 2670
0,55 990 277,93 2680
0,6 1080 302,94 2700
0,65 1170 326,53 2670
0,7 1260 348,37 2640
0,75 1350 368,16 2600
0,8 1440 385,56 2560
0,85 1530 400,27 2500
0,9 1620 411,95 2430
0,95 1710 420,30 2350

1 1800 425,00 2260
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PO THI PUONG PAC TiNH NGOAI CUA PONG CO

3000 450
— — ——" 400

2500 ) e S S
2000 / 300

250
1500

200
e

1000 150

/ 100

50 50

\

—
O T T T T T T T T T T T T T T T T T T T O
Q Q Q O W D Q Qs Q Q Q
—+—Ne (kW) (vong/phut)
Me (Nm)

Hinh 3.2. D thi dudng dic tinh ngoai ciia dong co.

% Sirc kéo cua 0 to

PO THI CAN BANG LUC KEO

250000
200000 /\
Z 150000
S
=<
&
=.
5100000 ?\\
50000 =
/’—\
;///__—_—\\
0
0 20 40 60 80 100 120
Van toc (km/h)
——Pk1 Pk2 Pk3 Pk4 ——Pk5 ——Pk6
—Pk7 ——Pk8 ——Pk9 —Pk10 —Pk1l  —Pk12
Pk13 Pk14 Pk15 Pkle —Pc
Hinh 3.3. Do thi can bang luc kéo.
Giang vién huéng dan: PGS.TS. Lé Minh Buc 52

Sinh vién thyc hién: Nguyén Viét Hoang, H6 Nhat Quang, Ha Thanh Tuén, Dinh Vin Tién Dat




Thiét ké hé thong chita chdy bang mieéclbot dua trén xe co sé Mercedes-Benz Actross 3358-6x4

< Nhan t6 dong luc hoc

PO THI NHAN TO PONG LUC HQC
08

0,7
0,6

05

0,4

03 /N
N

0] ——

0
0 20 40 60 80 100 120
Vian toc (km/h)
D1 D2 D3 D4 —D5 D6 — D7 —D8
D9 D10—D11—D12— D13 D14 D15 D16

Nhan t6 dong lwc hoc

Hinh 3.4. D4 thi nhan t6 dong luc hoc.

% Gia toc di chuyén

PO THI GIA TOC DI CHUYEN
1.2

=

£0,8
g
08 TN
E /—F\
004
0,2
0
0 20 40 60 80 100 120
Vin toc (km/h)
J1l J2 J3 J4 —J5 J6 —J7 —J8
J9 J10 J11 J12 J13 J14 J15 J16
Hinh 3.5. D6 thi gia toc di chuyén cua 6 to.
53
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% Thoi gian tang toc cia 6 to

PO THI THOI GIAN TANG TOC
120

100

(0]
o

N
o

Thoi gian ting tdc (s)
D
o

0 20 40 60 80 100 120
Van téc (km/h)

Hinh 3.6. D6 thi thoi gian ting toc cia 6 to.

% Qudng dwong ting toc Ciia 6 16

PO THI QUANG PUONG TANG TOC

Quing dwong (m)

0 20 40 60 80 100 120
Van toc (km/h)

Hinh 3.7. Db thi quing dudng ting toc cua 6 0.
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3.4. O t6 sau khi cii tao
3.4.1. Bé tri chung sau khi cdi tgo

Hop trich cong suat bé tri phia trén hop sd.

Bom ly tim b tri phia sau ca-bin.

Xi-téc nudc bd tri sau bom ly tam, xi-téc bot b tri phia sau xi-téc nudc.

Bang diéu khién duoc bé tri ¢ gitra ca-bin va xi-téc.

Hé thdng chia ty 16 nudc/bot cua ling phun gia ¢d dinh duoc bé tri phia trén xi-
téc nudc.

B4 tri cac thiét bi chita chay trén cac khoang tréng sao cho thuan tién khi st dung.
Bom bot va may phat dién duoc b tri & khoang sau xi-téc bot.

= SRS

Hinh 3.8. So d6 b tri tng thé 6 t6 sau khi cai tao

1-Bom ly tam; 2-Hop diéu khién; 3-Xi-téc nudc; 4-Bo chia ty 1é; 5-Lang phun; 6-Xi-

téc bot; 7-Bom bot; 8-May phat dién.

3.4.2. Ddc tinh ky thudt ciua é té sau khi cdi tao

Bang 3.6. Bac tinh k¥ thuat

TT Noi dung
n . Don A A . A A~ .

1 Thong tin chung vi O to co so O t0 chira chay

1.1 Loai phuong tién O 6 chassis tai O 6 chita chay
Nhin hi 5 loai MERCEDES-

1.2 an AL, 80 od BENZ ACTROSS |  SFL 100/25-65
phuong tién 3358

1.3 Cong thuc banh xe 6x4

2 Théng s6 vé kich thwéc

2.1 Dai x rong x cao mm | 6889 x 2500 x 3437 | 9200 x 2500 x 4000

2.2 Chiéu dai co s& mm 4500 + 1450
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Vét banh xe trudc /

2.3 mm 2058 / 1854
Sau
24 Vét ‘l?anh xe sau phia mm 2482
ngoai
2.5 Chiéu dai dau xe mm 1400
2.6 Chiéu dai dudi xe mm 750 1500
27 Khodng sang gim xe | -, 267 / 244
trugc / sau
2.8 Goc thoat trude / sau do 11/18 11/15
2.9 Chiéu rong cabin mm 2300
210 |Chicu rong thung| : 2500
hang
Théng s6 vé khoi hrong
3.1 Khoi lugng ban than kg 9137 23863
31,1 |Phan bo khoi luong | o 5437 / 1850x2 2563 / 11150x2
lén truc trudc / sau
Khoi lugng hang
chuyén ché cho phép i
3.2 tham gia giao thong kg 10400
khong phai xin phép
Khbi lugng héng
3.3 chuyén chg theo thiet | kg - 9137
ke
S6 ngudi cho phép .
34 | Choké canguoilai | "8 3 6
Khoi lugng toan bod
cho phép tham gia i
35 giao thong khong kg 23863
phai xin phép
351 | Phanbowentmgine |y, . 2563 / 11150x2
Khéi lugng toan bod
30 | theo thiét ké kg 33000
Kha nang chiu tai lon
3.7 nhat trén truc trudc /| Kg 7000 / 13000x2
sau cua xe co SO
4 Théng s6 vé tinh niing chuyén dong
4.1 Toc do cuc dai cua xe | km/h 109 109

Giang vién huéng dan: PGS.TS. L& Minh Dic , ,
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492 Do doc 16n nhat xe xe % 36 36
vuot duoc
Thoi gian ting toc
cua xe tu lac khoi A
43 | hanh 6 I di duoc| &Y ] 23
200m
44 Goéc or} dinh tinh do i i
ngang cua xe
Ban kinh quay vong
4.5 theo vét banh xe trudc m 8,5
phia ngoai
5 Pong co
5.1 Tén dong co OM 502 LA
5.2 L.?al dong co / nhién V8 / Diesel
liéu
5.3 Dung tich xilanh | 15,6
5.4 Ti s0 nén 18,5
DPuong kinh xilanh /
55 Hanh trinh piston 130/150
56 CAon‘g suat 16n nhat / | KW/ 425 / 1800
sO vong quay v/ph
57 M(zme‘:n xoan I6n nhat | Nm/ 9700 / 1080
/ s6 vong quay v/ph
5.8 PAhuong t.hAU:C cuns Phun tryc tiép
cap nhién liéu
59 V} tri bo tri dong co Phia trude
trén xe
6 Ly hop
6.1 Loai DCT
6.2 Dan dong Thuy lyc, trg lyc khi nén
7 Hop s6 chinh, hop s phu 16 s6 tién, 4 s6 i
7.1 STg SO truyen cac tay 11,722 - 0,687
7.2 Ty s0 truyén so lui 10,656 - 2,014
8 Truc cac dang
9 Clu xe Cau sau chu djng, ty so truyén luc

chinh 4.333
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10 Banh xe va 16p

10.1 Banh trudce Don

10.2 | Lop trudce 315/80R 22.5

10.3 Banh sau Kép

104 | Lop sau 295/80R 22.5

11 H¢ thong treo trudéc / sau

11.1 Treo trudc Lo xo trudce, 8.0t,3 14

11.2 | Treo sau Truyén dong khi nén

12 H¢ thong phanh trwéc / sau

121 Phanh cong tac Hé thong phanh thuy luc, diéu khién bang
(phanh chan) khi nén

122 Phanh dimg d6 Tang trong, tac dong Ién tryc thtr cap cla
(phanh tay) hop s0, dan dong co khi

13 H¢é thong lai

13.1 Kidy Truc vit é-‘cu bi tuan

hoan

13.2 gg]n }sl(?é‘iruyén co cau 4,33

133 | Dn dong lai o ktlllllu‘;olgf e

14 Chassis Chassis chiu lyc

15 H¢ thong dién

151 | Acquy er 2x12 220

15.2 May phat dién -

15.3 bong co khdi dong 24V

16 Hé thong chira chay va cac thiét bi sir dung

16.1 i)((.i)-ttéc chira nwée /

16.1.1 Kich thudc cua xi-téc mm ) 1000x2000x1250 /
chura nudce / bot 2640x2000x1250

1602 | Dung tich o Xitée | : 2500 / 6500

16.2 Bom chira chay FPN 101;*10000 )
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16.2.1 E;s;g suat trén truc |y 330

16.2.2 | Luu lugng I/ph 10000

16.2.3 | Dan dong Bom ly tam

16.2.4 I(l:}}llgfu cao cothutlon | 15

16.2.5 g‘;fu cao cot dp lom |, 100

16.3 Lang phun Z\W 60

16.3.1 | Ap suét phun 16n nhat | bar 10

16.3.2 | Luu lugng phun I/ph 6000

16.3.3 | Goc quay 16n nhat do 330

16.3.4 | Goc nang/ha 16n nhat do 70/-20

16.3.5 | Tam xa ly tudng m 127,5

16.3.6 | Didu khién Servzggi’g <0 bo

16.4 B¢ trich cong suat

16.4.1 | Mo6-men Nm 268

16.4.2 | Ty s6 truyén 1/1.3889

16.43 | Didu khién Déng / ngt bang
dién

3.5. Kiém tra tinh on dinh caa chassis & to sau khi cai tao

Dam ngang duoc lip 1én chassis 6 t6 qua 30 bu 1ong M16. Viéc tinh toan dya trén

co sO luc ép cua bu 16ng va hé s6 lam viéc cua cac chi tiet.

Diéu kién dé khong c6 su xé dich giita dam ngang va dam doc trén chassis 6 to:

P.>P
VoI P.=(p..2n+m,).f_ (3.17)
m,.J,
P = (3.18)
g
Trong do:
Pe - Luc ép cho phép ctia bu 16ng c6 duong kinh 16mm, p, =1200 kg(®!
Mo - Tai trong dat 1én chassis (khong tinh xe co sd), m, = 23863 kg
n - S6 bu long, N =30
Giang vién huéng dan: PGS.TS. Lé Minh Dt 59
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fms - Hé 56 ma sét giita dAm ngang va dam doc, f_=0,2
Jp - Gia toc phanh cuc dai, J, =7m/s?
Thay cac thong sb vao ta tinh duoc: P, =19172,6kg
P, ~17027,6 kg
Luc tac dung khi quay vong:
m, V.2

p —_ 0" 3.19
qv gR ( )

qvmin
trong do:
Vqv - Van téc cho phép khi quay vong, V, =95,95m/s

Ravmin - Ban kinh quay vong nhé nhét,

_ L 4500+1450
tan o tan 35°

Tinh toan dugc: P, ~8835,3kg

~ 8497,5~8,5(m)

qvmin

So sanh: P, > P, (19172,6 kg > 17027,6 kg)
P, > P, (19172,6 kg > 8835,3 kg)

Két luan: Trong qua trinh tinh toan kiém tra d6 6n dinh, luc ma sat nghi da gitr cho
dam ngang khong bi trugt theo chiéu doc cua chassis va theo chiéu trong luc. Két qua
tinh toan va so sanh cho thay viéc lap dit khung chassis hoan toan 6n dinh, dam bao an
toan va hiéu qua trong qua trinh van hanh.

Giang vién huéng dan: PGS.TS. L& Minh Dic , , 60
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Chwong 4: THIET KE XI-TEC

4.1. Yéu cau ky thuat déi véi xi-téc
4.1.1. Cdu tao chung
Xi-téc can phai c¢6 nhirng bo phan chinh nhu hinh v&:

) 2 S\l_f

-

7 \

Hinh 4.1. Xi-téc chira chat long

1-Vé xi-téc; 5-Ld quan sat;
2-Tam mic; 6-L0 xa;

3-Nip xi-téc; 7-T4m chin song.
4-Ctra nhap;

4.1.2. Yéu cdu

Xi-téc phai duoc 1ap chic chin, ¢b dinh nam song song vai khung xe 6 t6. Két cau
cua xi-téc phai cing, bén chac, dam bao khong thay doi dung tich khi dong chira va van
chuyén, chiu dugc ap suat du khong nho hon 0,8 bar.

Xi-téc khong dugc méo, bep, thung hay ro ri, mbi han phai chic va kin. Bén trong
khong dugc co cac két cau lam can tro viéc thoat hét khong khi khi do nude vao va can
tré thoat nude khi xa nudc ra.

Xi-téc chira nudc phai c6 cac tdm chin song doc-ngang; Xi-téc chtra bot ¢6 dac dugc
lam bang vat liéu chong an mon va phai son 16p bao vé mat ngoai.

Xi-téc phai dap ting cac quy dinh hién hanh vé an toan, PCCC, méi trudng hién
hanh.
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4.2. Thiét ké xi-téc chira nwéc/bot ¢d dic
Quia trinh thiét ké xi-téc tuan thu theo QCVN 09 cua B GTVT Viét Nam.
4.2.1. Chon vit liéu ché tao
Bang 4.1. Vit liéu ché tao xi-téc

Xi-téc Yéu cau Chon vit ligu

, Pam bao chat luong chong gi sét Ko o Ao
Nudc theo thoi gian Chat déo gia co sgi thay tinh
Bot Bam bao viéc chong an mon cld | & 45 dia ¢6 soi thity tinht®

hoa chét theo thoi gian

4.2.2. Kich thwéc Ky thugtl®

Kich thudc hinh hoc cua xi-téc dugc chon phu hop véi kich thude khung xe 6 t6 sao
cho tan dung duoc toi wu tai trong xe 6 t0 va trong tam toan xe 6 t0 xi-téc thap nhat.

Khi thé tich cua xi-téc 1on hon hogc bang 12000 lit, do chénh léch cua xi-téc khong
vuot qua 2%; khi thé tich cia Xi-téc nho hon 12000 lit va 16n hon 1000 lit thi cir giam
1000 lit @6 chénh 1éch thé tich cua Xi-téc tang thém 0,1%.

~ Khi thé tich xi-téc 16n hon 3000 lit, trong Xi-téc phai thiét ké cac tam chan song va

thé tich khoang don gitra cac tam chan khong 16n hon 2000 lit.

Pé dap ung yéu cau tinh toan thiét ké, ta chon dung tich va kich thudc cho xi-téc
nhu bang sau:

Bang 4.2. Dung tich va kich thudc cho xi-téc

Xi-téc Pon vi Nuwéc Bot

Dung tich chat léng lit 2500 6500
Dung tich xi-téc lit 2500 6600

Kich thwéc mm 1000x2000x1250 | 2600x2000x1250
S6 tam chin séng - 2 2

Bo tri tam chin séng - Doc Ngang
Puwong kinh cira kiém tra mm 500 500
Pwong kinh bom nap inches 2,5 2,5
Pwong kinh hut mm 250 80

4.2.3. M6 td két cdu xi-téc

Xi-téc chira nudc duoc thiét ké dé dam bao thé tich chira 2500 lit. Cac mit bén, noc,
day dugc ghép tir chat déo gia co sg¢i thiy tinh day 10 mm dap hinh tao dang dé tang
kha nang chiu luc. Bén trong xi-téc ¢ bo tri cac tam chan song doc dé giam dao dong
cua nudc trong Xi-téc, gitip tang tinh 6n dinh cua 6 t6 khi di chuyén.
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Xi-téc chira bot dugc thiét ké dé dam bao thé tich chira 6500 lit, dugc ché tao tir chét
déo gia co sgi thuy tinh day 10 mm.

4.3. Tinh toan Kiém tra do 6n dinh ciaa xi-téc khi dit 1én chassis

Xi-téc duoc 1ap véi dam ngang cua 0 t6 qua 40 bu-long M14. Vigc tinh toan dya
trén co so luc ép cua bu-16ng va hé sé lam viéc caa cac chi tiét.

Diéu kién dé khong c6 sy xé dich giira xi-téc va dam ngang: P,, > P,

Luc ma sat giira xi-téc va dam ngang:

P.=(p,.2n+m,).f (4.1)
Luc quan tinh:
p - m,.J, 4.2)
g
Luc tdc dung khi quay vong:
P, = M 4.3)
9-Ryvmin
Bang 4.3. Thong s tinh todn méi lap
Thong s Ky hiéu Pon vi Gia tri
Luc ép cua bu-l1ong M14[6] Pe kg 850
?r(?aks)gi-sléng lién két Xi-téc voi - ) 40
Hé s6 ma sat fms - 0,2
Tai trong xi-téc (day tai) Mo kg 9500
Tai trong nudc Muuse kg 2500
Tai trong bot Moot kg 6500
Gia toc phanh J m/s? 7
Van toc cho phép khi quay vong Vv m/s 5,55
Bén kinh quay vong cho phép Rqu m 8,5

Tinhtodn:  P_=15500Kkg
P ~6778,8kg
P, ~8835,3kg

So sanh: P, > P (15500 kg > 6778,8 kg)
P, > P, (15500 kg > 8835,3 kg)
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Két luan: Trong qua trinh tinh toan kiém tra d6 6n dinh, lrc ma sat nghi da gitr cho
Xi-téc khong bi truot theo chiéu doc va theo chiéu ngang cua chassis. Két qua tinh toan
va so sanh cho thay viéc lap dit xi-téc 1én chassis hoan toan 6n dinh, dam bao an toan
va hiéu qua trong qua trinh van hanh.

4.4. Kiém tra bén vé xi-téc bang phwong phap phan tich phan tir hitu han
4.4.1. Co 56 Iy thuyét
¢ Phwong trinh chua dao
Phuong trinh dong hoc tong quat:

M.x+C.x+K.x = F (1) (4.4)
Trong do:
M - Khéi luong X- Gia téc
C - Hé sb giam chan X- Van toc
K - Po cang X - Gi4 tri chuyén vi

F(t) - Ham lyc tac dung.
% Ung suét va bién dang
Ung suat ki thuat o 1a gia tri dai s6 ty 1& véi ngoai luc F va dién tich mit cat hinh
hoc A:
o=— 4.5
y (4.5)
Bién dang k¥ thuat 1a mot phép do tuyén tinh phu thudc vao hinh dang ban dau (d6
dai):
g =— (4.6)

4.4.2. Phén tich diéu Kién bién trong bai todn mé phong

~ Dac tinh cua xi-téc 1a chiu tac dung cua tai trong thang dung. Tuy nhién, trong thyuc
te, khi xe di chuyen, xi-téc khong chi chiu lyc theo phuong thang dirng ma con chiu tai
trong ngang.

4.4.3. Thiét l@p mé hinh bai todn phdn tich dé bén ciia vé xi-téc chira bot cé diic
Bai toan kiém tra bén vo xi-téc dugc wng dung phan mém Autodesk Inventor.
+* M6 hinh CAD

“MO hinh CAD cua xi-téc duoc thiét ké trén phé}n mém Autodesk Inventor. Sau khi
thict ké, mo hinh c6 hinh dang va thong so6 dugc thé hién trén Bang 4.2, Hinh 4.2, Hinh
4.3.
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Hinh 4.2. Ban vé tong thé xi-téc chtra bot co dic.

Hinh 4.3. Mo hinh xi-téc chira bot c6 dic thiét ké trén phan mém Autodesk Inventor.
% M4 hinh phan tir hitu han
M6 hinh CAD sau khi hoan thién dugc nhap vao Assembly cia phan mém Autodesk
Inventor. Céac thong so ky thuat duoc thé hién nhu Bang 4.4, vat li¢u st dung dé phan
tich xi-téc la GFRP (Chat déo dugc gia co sg¢i thuy tinh), cac thong so ky thuat vé vat
liéu dugc thé hién ¢ Bang 4.5.

Giang vién huong dan: PGS.TS. Lé Minh Bic ) , 65
Sinh vién thuc hién: Nguyén Viét Hoang, H6 Nhat Quang, Ha Thanh Tuéan, Pinh Van Tién Dat



Thiét ké hé thong chita chdy bang mieéclbot dua trén xe co sé Mercedes-Benz Actross 3358-6x4

Hinh 4.4. M6 hinh phan tir hitu han cua xi-téc chtra bot co dac.

Bang 4.4. Thong s6 k thuat mé hinh FE cua Xi-téc chira bot ¢6 dic

Domain Elements Nodes
Xi-téc chtra bot c6 dac 218551 384971

Bang 4.5. Thong sb k¥ thuat vat liéu ché tao xi-téc chira bot co dic

STT Théng s6 vat liéu GFRP Pon vi Gia tri
1 | Khoi lugng riéng, p kg/m® 1760
2 | Mo-dun dan hoi Young, E GPa 7,45
3 Hé s6 Poisson, u - 0,3
4 | Giéi han bén kéo, St MPa 110
5 | Gigi han bén udn, St MPa 221
6 | Gioi han bén nén, Sc MPa 228

< Piéu kién bién
Diéu kién bién bai toan dugc thiét lap trong md hinh phan tir hitu han twong dwong
véi cac dieu Kién phan tich vé tai trong tac dung.
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a. Diéu kién bién vé trong luc

b. Piéu Kién bién vé tai trong bot co dic 1én day Xi-téc

Giang vién huong dan: PGS.TS. Lé Minh Bic
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c. Piéu kién bién tai mat trudc xi-téc bot khi xe phanh gap

d. biéu kién bién tai mit bén xi-téc bot khi xe chuyén huéng

Hinh 4.5. Diéu kién bién thiét lap trong mo hinh mé phong.

Giang vién huong dan: PGS.TS. Lé Minh Bic ) ,
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< Tai trong tinh to4an va phén tich[®

Viéc tinh toan dua trén kha ning chiju tai toi da cua xi-téc chta bot ¢6 dic. Trong
bai toan mo phong, tai trong caa bot c6 dac dua vao 1a 6500 kg.

Khi chay trén dwong thang:
Luc tac dung 1én mat day: P, =7.m,.g =2.6500.9,81=127530(N)

Trong do:
5 - Hé s6 an toan, 7 =2
Mo - Trong luong bot, m, = 6500kg

P
_ 127930 _ 4 554505 (N/mm?)

Luc phan bd déu 1én tam: q=—
A 5200000

Trong do:
A - Tiét dién day xi-téc, A= 2600.2000 = 5200000 (mm?)

Khi xe phanh gdp:
Luc tac dung I6n nhét khi phanh gap: P, =7.m,.J, = 2.6500.7 =91000 (N)

Trong do6:
5 - Hé s6 an toan, 7 =2
Mo - Trong luong bot, m, = 6500kg

Jp - Gia toc phanh cuc dai, J, =7m/s?

L . P
Luc phanh phéan bo déu lén tam: q=- = 91000 ~ 0,0364 (N/mm?)
A 2500000

Trong do:
A - Tiét dién mat trudc xi-tée, A=2000.1250 = 2500000 (mm?)

Khi xe chuyén hurong:

. V2
Luc tac dung l6n nhat khi quay vong: F, =7.m.—— ~47110(N)
minqv

Trong do:
n - Hésé an toan, 77=2
Mo - Trong luong bot, m, = 6500kg
Vqv - Van toc cho phép khi quay vong, V,, =5,55m/s

Rqumin - Ban kinh quay vong nhé nhat, Rymin =8:9M
Luc phan bd déu 1én tim: g = F, 471110 0,0145 (N/mm?)
A 3250000

Trong do:
A - Tiét dién mat bén xi-téc, A=2600.1250 = 3250000 (mm?)
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% Két qua phan tich

Khi xe chay trén duong thang:

Gia tri tng suat cuc dai: o, =10,42 MPa

0 My

Gia tri chuyén vi 16n nhat: 8, = 0,5659 mm

Hinh 4.6. Két qua mo phong xi-téc chia bot co dic khi xe chay trén duong thang.
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Khi xe phanh gép:

Type: 19t Princesl Srees
it VPa

Gia tri tng suat cuc dai: o, =53,92 MPa

Gia tri chuyén vi lén nhat: 5, = 21,37 mm

Hinh 4.7. Két qua mo phong xi-téc chia bot co dac khi xe phanh gap

Giang vién huéng dan: PGS.TS. Lé Minh Buc 71
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Khi xe chuyén hudng:

Gia tri tng suat cuc dai: o, =10,52 MPa

Gia trj chuyén vi 16n nhat: 5, = 0,5632 mm

Hinh 4.8. Két qua mo phong xi-téc chira bot ¢ dic khi xe chuyén huéng.
Két luan: Cac gia tri tng suat va chuyén Vi cua Xi-tec chtra bot cd dac trong 3 truong
hop xe chay trén duong thang, khi xe phanh gap va khi xe chuyén hudng déu nam trong
gioi han cho phép (S, =228 MPa). Do do, ket cau xi-téc dat yéu cau ve ki thuat.
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4.4.4. Thiét |gp mé hinh bai todn phén tich dj bén ciia vé Xi-téc chiva nwéc
Bai toan kiém tra bén vo xi-téc dugc (ng dung phan mém Autodesk Inventor.
«* Mo hinh CAD

“M0 hinh CAD cta xi-téc duoc thiét ké trén phan mém Autodesk Inventor. Sau khi
thict ké, mo hinh ¢6 hinh dang va thong so6 dugc thé hién trén Bang 4.2, Hinh 4.9, Hinh
4.10.
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Hinh 4.9. Ban V& tong thé xi-téc chtra nudc.

Hinh 4.10. Mo hinh xi-téc chira nuéc thiét ké trén phan mém Autodesk Inventor.
% M5 hinh phan tir hitu han
Mb hinh CAD sau khi hoan thién dugc nhap vao Assembly cia phan mém Autodesk
Inventor. Céac thong so kjf thuat duoc thé hién nhu Bang 4.6, vat liéu su dung dé phan
tich xi-téc la GFRP (Chat déo duogc gia co sg¢i thuy tinh), cac thong so ky thuat vé vat
liéu dugc thé hién ¢ Bang 4.5.
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Hinh 4.11. M6 hinh phan tir hitu han caa Xi-téc chira nudc.

Bang 4.6. Thong s6 ky thuat mé hinh FE ciia xi-téc chtra bot co dac

Domain Elements Nodes
Xi-téc chura nudc 179875 310899

< Diéu kién bién
Diéu kién bién bai toan duogc thiét 1ap trong mé hinh phan tir hitu han twong duong
Vi cac diéu Kién phan tich vé tai trong tac dung.
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a. biéu kién bién vé trong luc

b. Diéu kién bién vé tai trong nudc 1én day xi-téc
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c. Piéu kién bién tai mat trudc xi-téc bot khi xe phanh gap

d. biéu kién bién tai mat bén xi-téc bot khi xe chuyén hudng

Hinh 4.12. Biéu kién bién thiét lap trong mo hinh mé phong.

Giang vién huong dan: PGS.TS. Lé Minh Bic ) ,
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< Tai trong tinh to4an va phan tich[?l

Viéc tinh toan dua trén kha ning chiu tai tdi da cia xi-téc chira nuéc. Trong bai todn
mo phong, tai trong caa nude dua vao la 2500 kg.

Khi chay trén dwong thang:
Luc tac dung 1én mat day: P, =7.m,.g =2.2500.9,81= 49050 (N)

Trong do:
n- Heé s6 an toan, n=2
Mo - Trong luong bot, m, = 2500 kg

P
_ 49050 _ 4 524505 (N/mm?)

Luc phan bd déu 1én tam: q=—
A 2000000

Trong do:
A - Tiét dién day xi-téc, A=1000.2000 = 2000000 (mm?)

Khi xe phanh gdp:
Luc tac dung I6n nhét khi phanh gap: P, =7.m,.J, = 2.2500.7 =35000 (N)

Trong do6:
5 - Hé s6 an toan, 7 =2
Mo - Trong luong bot, m, = 2500 kg

Jp - Gia toc phanh cuc dai, J, =7m/s?

. . P
Luc phanh phan b6 déu l1én tam: g = = 35000 _ 0,014 (N/mm?)
A 2500000

Trong do:
A - Tiét dién mat trudc xi-tée, A=2000.1250 = 2500000 (mm?)

Khi xe chuyén hurong:

. %
Luc tac dung l6n nhat khi quay vong: F, =7.m,.—— ~18120 (N)
minqv

Trong do:
n - Hésé an toan, 77=2
Mo - Trong luong bot, m, = 2500 kg
Vqv - Van toc cho phép khi quay vong, V,, =5,55m/s

Rqumin - Ban kinh quay vong nhé nhat, Rymin =8:9M
Luc phan bd déu 1én tim: g = P 18120 0,0145 (N/mm?)
A 1250000

Trong do:
A - Tiét dién mat bén xi-téc, A=1000.1250 =1250000 (mm?)
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% Két qua phan tich

Khi xe chay trén duong thang:

Gia tri tng suat cuc dai: o, =10,32MPa

Gia trj chuyén vi 16n nhat: 5, = 0,2585mm

Hinh 4.13. Két qua mé phong Xi-téc chira bot c¢o dic khi xe chay trén dudng thing.
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Khi xe phanh gép:

Gia tri ing suat cuc dai: o, = 20,84 MPa

Gia trj chuyén vi Ién nhat: 5, =1,794mm

Hinh 4.14. Két qua mé phong xi-téc chira bot co dic khi xe phanh gap.
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Khi xe chuyén huéng:

Gia tri ing suat cuc dai: o, = 26 MPa

Gia tri chuyén vi Ion nhat: 5, = 3,433mm

Hinh 4.15. Két qua mé phong xi-téc chira bot c6 dic khi xe chuyén huéng.

Két luan: Cac gid tri (ng suat va chuyen vi cua xi-téc chira nuge trong 3 truong hop
xe chay trén duong thang, khi xe phanh gap va khi xe chuyén hudng déu nam trong gioi
han cho phép (S, = 228 MPa). Do d6, két cau xi-téc dat yéu cau vé ky thuat.
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Chuwong 5: THIET KE BOM CHUA CHAY

5.1. Nhiém vu, két cAu, yéu ciu ky thuit cia bom ly tim
5.1.1. Nhié¢m vu

Bom ly tdm trong xe chira chay la mot b phan quan trong, c6 nhiém vu hat nude
tur nguon cap (ho, be, song, hoac bon chira trén xe) va tao ap luc cao d¢ phun nuéc manh
ra voi chira chay. Cau tao va nguyén 1y hoat dong ctia bom ly tam giap né dam bao cung
cap nudc lién tuc véi luu lwong I6n, phuc vu hiéu qua cong tac dap hra.

5.1.2. Két cdu

Bom ly tam 1a bom dang canh truyén nang luong cho chat long dudi dang dong
nang. V& két cau bom c6 cac bd phan chinh sau:

Banh cong tac
Vé bom
Truc bom
O d&
Bo phan dan dong vao banh cong tac
Bo6 phan dan dong ra khoi banh cong tac (budng xoan)
e Ong hut va éng day.
Trong d6 banh cong tac dong vai tro 1a bo phan quan trong nhat, thuc hién viéc

trao d6i nang luong gitta may va dong chat long chuyén dong qua may.
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1 2l = ] 34 \5 \6
Hinh 5.1. So d6 cau tao bom ly tim mot cap mét cira vao
1-Ong hut; 2-Phan dan dong vao;
3-Buong xoan (b6 phan dan dong ra);  4-Banh cong tac;
5-Phét lam Kkin; 6-Truc bom;
7-Phan dan dong ra; 8-Ong day;
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a. Banh cong tac

Két cAu ¢ 3 dang chinh 14 canh mé hoan toan, mé mot phan va canh kin. Banh cong
tac duoc lap trén truc cia bom ciing véi cac chi tiét khac ¢d dinh véi truc tao nén phan
quay ciia bom goi 1a réto. Banh cong tac duge diic bang gang hOac thép theo phuong
phap dic chinh xac. Cac bé mat canh dan va dia banh cong tac yéu cau co dd nhin twong
dbi cao (tam giac 3 dén 6) dé giam ton that. Banh cong tac va roto ctia bom déu phai
duoc can bang tinh va cin bang dong dé khi 1am viéc banh cong tac khong co xat vao
than bom.

Banh cong tac dang hé o Banh céng tac dang
anh cong tac niva dong

dang nia hé
Hinh 5.2. M6t s hinh dang banh cong tic ctia bom ly tAm.
b. V6 bom

V6 bom dugc ché tao kiéu ghép ngang gom nhiéu phan ghép. Than bom duc bang
gang. Giira cac bé mit ghép c6 dém lot kin nham ngan chan sy ro ri cua chat Iong Bo
phan 16t kin thir nhat gom hai vanh 16t kin gin trén banh cong tac va than bom dé ngin
chat long tir 16i ra cua banh tré vé 16i vao. Khe hd cho phép giita hai vanh 16t rat nho
(0,1 - 0,5 mm) d& banh cong tac khong co vao than bom khi lam viéc. Bo phan 16t kin
thir hai ¢ gitra than bom va tryc ngan ngtra khong cho chat long trong bom chay ra ngoi
va nguoc lai khong cho khong khi 6 ngdi lot vao bom. D¢ 16t kin khong bi chay do co
xéac v6i truc va khong khi & ngdi khong lot vao bom, dan chat long tir budng xodn b¢
(budng day) dén dém 16t dé 1am u6t va kin dém 16t. Biéu chinh nhé giot 20-60 giot/phut.

Hinh 5.3. V6 bom.
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C. Truc bom

Truc bom 1a chi tiét quan trong c6 nhi¢m vu truyén moOmen x0dn cua dong co lai tai
canh bom lam cho canh bom quay. Truc bom thuong la truc bac d¢ dé dang lap rap cac
thiét bi trén truc.

Hinh 5.4. Truc bom ly tam.

5.1.3. Yéu cau ky thugt

a. Than bom

e Phai dam bao d¢ ctrng virng, chiu dugc an mon, va dap.

e Giita than bom va banh cong tac c6 vanh lam kin ngan chét long chay tir cira
day vé cira hut. Khe hé cho phép 0,1 + 0,5 mm. C6 thé thay doi tuy theo trang
thai k¥ thuat cia bom. Céac bd phan dac (canh bom, nip bom, vé bom) duoc
1am bang hop kim kim loai nhe chiu nuéc bién.

e Bémat Iép ghép gitra nép va vo bom dugc gia cong chinh xac, c6 dat dém lam
kin tranh ro lot khong khi vao bom.

b. O d&

O d& tryc phai dyoc lap ghép can than. Khi 6 ¢& mon thi diéu chinh khe hg trong 6,
dé dam bao roto quay khong bi dao va cac vanh 16t kin khong bi co xac. Chu y d6 dau
da du, thay dau thuong xuyén va c6 nhiét ké theo ddi nhiét do dau.

c. Banh cong tac
e Du bén, chiu dugc an mon.
e Liap ghép véi truc bang méi ghép then.

d. Truc bom

Khong cong vénh.

bu diéu kién bén.

Céc bich ndi dam bao do dong tam.

Truc d& trén cac b bi va c6 cac trét 1am kin.
Truc bom ¢6 nhiéu 6 tryc.
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5.2. Nguyén ly lam viéc ciia bom ly tim

Hinh 5.5. So d6 c4u tao bom ly tim
1-Mat bich; 2-Then hoa; 3-Bao téc d0; 4-O lin; 5-Que tham dau; 6-Truc bom;
7-Vi m&; 8-Pai 6¢; 9-Nut xa dau; 10-O 1an; 11-Coc dém; 12-Bo dém lam kin;
13-Tia kiém tra; 14-Canh bom; 15-Pém diéu chinh; 16-Cd hit;
17-Pong ho bao chan khong; 18-Gui dong; 19-Nap.

Trén so d6 két cau bom ¢ Hinh 5.5: V6 duc bang gang, trén vo ¢6 gan hai 6 bi lan
(4) va (10) dé d& truc bom (6). Pau truc bom c6 1ap mit bich (1) théng qua then hoa (2),
dé cb dinh mit bich, dung dai ¢ (8). Vit m& (7) cung cap mé boi tron dé boi tron dém
cao su lam kin (11). Canh dan hudng (14) dic bang gang va c6 d6 nhan cao, lap véi truc
bom bang then. Tia phun (13) nhim dé kiém tra su hoat dong cua bom khi bom 1am
viéc. Trén dau cb hat (16) c6 gin dong hd bao ap sudt chan khong (17). O phia dudi
khoang chtra dau bdi tron c¢6 nut xa thay dau va & phia trén c6 que tham dau (5).

Dudi day 1a so d6 thé hién dudng nudc vao va nude ra trén bom khi bom hoat dong:

Hinh 5.6. Nguyén ly lam vi¢c cua bom ly tdm FNP 10-10000-1H trén xe chira chay
1-B6 phan dan pu’c’mg vao; 2-Canh bgm; 3-Tryc bom;
4-Bo phan dan hudng ra; 5-Ong day; 6-Ong hut.
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Trude khi bom 1am viéc can lam cho than bom (trong d6 c6 banh cong tac) va ng
hut dién day chat l6ng —thuong goi 1a moi bom.

Khi bom 1am viéc, banh cong tac quay, cac phan tir chat 16ng o trong banh cong tac
dudi anh huong caa luc day ly tam bi don tur trong ra ngoi, chuyén dong theo cac mang
dan cua canh dan va di vao ong day vai ap suat cao hon, do la qua trinh day cua bom.

Pong thoi & 16i vao cta banh cong tac tao nén mot ving chin khong va dudi tac
dung cua ap suat trong bé chtra l6n hon ap suat ¢ 161 vao cia bom, chat long ¢ bé hat
lién tuc bi day vao bom theo ong hut. D6 1a qua trinh hit ctia bom. Qua trinh hat va qua
trinh day ctia bom 1a qua trinh lién tuc, tao nén dong chay lién tuc qua bom.

Bo phan dan hudng ra (c6 dang X0an b¢ nén goi la budng xoan dc) dé dan chat long

tir banh cong tac ra 6ng da duoc diéu hoa, 6n dinh va con c6 tac dung bién mot phan
dong ning cua dong chay thanh ap ning can thiét.

5.3. Tinh to4n thiét ké bom ly tam
5.3.1. Théng sé ban dau™

Luu luong ciia may bom la thé tich chat léng ma bom cung cap vao ong trong mot
don vi thoi gian. Luu lugng duoc ky hiéu 1a Q va thuong do bang md/s; I/s, mé/h.

Ap suat danh dinh (Nominal Pressure, ky hiéu: Pn) 13 gi4 tri 4p suét lam viéc tdi da
ma mat thiét bi, duong dng, van, bom hoic phu kién cé thé chiu duoc trong diéu kién
tiéu chuan (thuong ¢ nhiét do 20°C). Pay 1a thong sé quan trong trong thiét ké va lua
chon thiét bj cho hé thong ap luc.

Do cao hut (Suction Head) 1a khoang cach thang dang tir mat nudc caa nguon cap
dén tam tryc ctia bom (hodc di€m vao cua bom), thuong dugc do bang mét.

Hinh 5.7. Bom ly tam FPN 10-10000-1H.
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Duya trén Catalog FPN 10-10000-1H Centrifugal fire pumpt*? ta c6 duoc cac thong
s sau:
Luu luong Q = 10000 (lit/pht) = 600 (m3/h).
Ap suat danh dinh P, = 10 (bar).
Do cao hut Hs = 1,5 (m).
S6 vong quay toi da n = 2500 (v/ph).
e Momen xoén cyc dai [7] _ =1220 (Nm).

~ Cot ép 1a lugng tang ndng lugng riéng cua Chét, long khi di tir miéng hat d&én miéng
day cta bom va thuong dugc tinh bang mét cot chat long (d6i khi ciing dugc tinh bang
mét ¢t nude) va duge ky hi¢u la H.

Méy bom FPN-10-10000-1H c¢6 chi s6 “10” trong ky hi¢u thé hién 4p suat danh dinh
1a 10 bar, tirc khoang 10 kg/cm?. Theo quy doi thong thuong, vei dieu kién tiéu chuan,
1 kg/cm? twong duong véi khoang 10 m cot nuge. Do do, cot ép 1y thuyet twong tng véi
Pn10 c6 thé dat khoang 100 m ¢t nudc.

e Cotap 100 (m).

e (Cong suat dau vao 1én nhat P__ =330 (kW) = 450 (HP).

e y1atrong luong riéng cua chat long (nudc), y = 9,81 (KN/md).
5.3.2. Tinh todn thiét ké bj trich céng suit cho bom ly tim

Duya trén vao sach “S6 tay may bom”*3 ciia Ths. Lé Dung do Nha xuat ban xay
dung Ha NI xuat ban nam 2006 ta c¢6 cac cong thirc sau:

Ty s6 truyén chung:

= e (5.1)
nb
Trong do: ’
n, = 2500 (vg/ph), SO vong quay ctuia bom (tai li¢u bom)
n,. =1800(vg/ph), S6 vong quay ciia dong co tham khao
Nhu vay ti s6 truyén bo trich cong suit la:
s = 1800 _ 0,72
, , 2500
Cong suat cia dong co tai SO vong quay 1800 (vg/ph) 1a 425 kW.
Cong suét tai truc ra hop trich cong suat 1a:
N, = N,..77,7,.75 =425.0,95.0,92.0,92° = 314,39 (kW) (5.2)
Trong do:
n, =0,95: hi¢u suat ly hop.
17, = 0,92 hiéu suat hop s6.
17, = 0,92 hiéu suat mot cap banh ring hop trich cong sut.
Momen tai truc ra hop trich cong sudt 1a:
6 6
M. = N..9,55.10° _ 425.9,55.10° _ 268 (Nm) (5.3)
n 2500
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Theo tai liéu k¥ thuat momen gidi han tai truc ra cua hop trich cong suét 1a 700 Nm.
Theo tai liéu k¥ thuat cia bom FPN 10-10000- 1H thi cong suat Ié6n nhat 1a 330 kW. Nhu
vay, cac thong so hop trich cong suat phu hgp. Bom dat dugc 95% cong suat.

5.3.3 Banh cong tac bom ly tim

Tinh toan cac thong sé banh cong tac bom ly tm.

Pia _
trudc Dia
sau
Canh
Bau

Hinh 5.8. Banh cong tac bom ly tam

a-Kin; b-Ntra ho; c-Ho.
Canh cong tac cua bom ly tam c6 hai dang canh chinh: canh tru twong ung s6 vong
quay dic trung thap (60<ns<100 vg/ph) va dang canh cong try twong tng s6 vong quay
ns lon (100<ns<150 vg/ph), néu (ns>150 vg/ph) lya chon canh cong khong gian.

Hinh 5.9. Canh bom ly tdm dang canh tru (dang ho).

Do dic trung két cdu khac nhau nén viéc tinh toan, thiét ké ciing c6 nhitng diém
khac nhau. Song khi tinh toan thiét ké banh cong tac voi ca hai loai canh trén déu c6
phan tinh chung, d6 1a phan tinh toan cac thong s6 lam viéc co ban, cac thong s6 két cau
chinh ctia banh cong tac va xay dung mat cét kinh tuyén caa no.
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~ Dua trén sach “May thity khi canh dan bom ly tm va bom huéng truc”% va thong
s6 tinh toan: Q = 10000 (I/ph), H= 100 (m), n=2500 (vg/ph)

_ 3,65.n.4Q (5.4)

Trong do:
n: s6 vong quay bom, n = 2500 (vg/ph)
Q: luu lwgng cua bom, Q = 10000 (I/ph) = 0,1667 (m?/s)
H: cot ap cua bom, H= 100 (m)
T do6 ta co:
3,65.2500.,/0,1667
a 1007

V6i 100<ns<150, ta chon bom ly tam dang canh cong tru (dang khép kin).

~117,8(vg/ph)

Hinh 5.10. Canh bom ly tdm dang canh cong tru (dang khép kin).

Dic diém caa canh cong try loai khép kin:

e Hinh dang canh bom: Canh bom ¢6 dang khong gian, v6i cac canh cong 10 rét,
gitip t6i wu hoa dong chay va ting hiéu suat bom.

e Vj trf va két cAu: Canh bom (banh cong tac) nam & trung tim, duoc lap trén
tryc bom va lién két véi cac bo phan khac qua then hoa. Canh c6 dang kin,
nghia 13 c6 nap che ¢ hai bén gitp giam ton that thuy luc va ting ap suét dau
ra.

e Loai canh bom phu hop véi bom chita chay: Cac bom ly tam chira chay thuong
st dung canh cong tru hodc canh kin dé tao ap luc 16n, dam bao luu luong
nuéc manh mé khi chita chay. Loai canh nay giup bom dat hiéu suét cao va
han ché that thoat nang luong.

Két luan: Bom ly tam chita chay trong hinh sir dung canh cong tru dang kin, phu

h(_r,p Véi yéu cau bom nuée ap luc cao, duy tri dong chay 6n dinh va manh mé trong hé
thong chira chay.
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5.3.4. Higu sudt va céng sudt ciia bom?
Hiéu suét caa bom:
Ty = Tl T ek (5.5)
Trong do: ,
1, - Higu suat Iuu lugng cua bom.
n, - Hiéu suat thiy lyc ctia bom.
1, - Hiéu suat co khi ctia bom.

DPuong kinh quy dan:

D, =(4+4, 5).103.\? =4,5.10%, /M =182, 48(mm) (5.6)
n 2500

Hiéu suat thuy luc so bo cua bom:
my =1- 0,42 1 0,42

(logb, 0,172 (10g182,48-0,172)°

Hiéu suat luu lwong cia bom:

0,9 (5.7)

= 1 - 1 7 <0,97 (5.8)
+0,68.n, 1+0,68.117,8
Hiéu suét co khi:
Mok = Thhnsat Tmso (5.9)
Trong do: o ’ ‘ ,
Nmsa - HiCU sUAt ton that ma sat gitta bé mat ngoai banh ma sat va chat long
M., - HiéU suat ma sat trong 6 d& va dém 16t

2 2

7 117,8
== ~ 0,94 5.10
T = 7820 117,87 +820 (5.10)
7. =0,95+0,98. Chon 7, =0,98 (5.11)

T]ck = 01940198 ~ 0,92

Hiéu suat toan phan ctia bom:
T =TT 7o =0,9.0,97.0,92~0,8

Suy ra cong suét ra ciia bom:
_yQH 1000.0,1667.100

— = =163(kW 5.12
1 =102 102 (kw) (5.12)
Cong suit vao bom (trén truc):
N, 163
N,, =—==—=203,75(kW) (5.13)
, 0,8
Cong suit toi da ma bom yéu cau, lay hé sb du trir 1a 15%
N, =115.N,, =1,15.203,75 = 234, 31(kW) (5.14)
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Momen:
M = Nie = 234,31.60 =0,89(kN.m) (5.15)
1) 2.77.2500

Néu Idy ting suit bén cho phép cua vat liéu lam truc [o'] =35(N/mm?) va hé s6 an

toan bang 2, thi tng suit 1am viéc 1a [0] =17,5(N/mm?).

Puong kinh truc:
d, =i oM _ (5.16)
.o
Chon d, =65(mm).
Puong kinh bau:
d,=12d, =1,2.65=78(mm) (5.17)
Chon d, =80 (mm).
5.3.5. Tinh todn cdc kich thwdc chinh ciia banh céng tacl'?
Banh
cong
tac
Dén ddng ra
budng x0én)
Hinh 5.11. Bo phan dan dong banh cong tac.
a. Van toc dong vao ciia bom
Van téc dong chay 16i vao bom cé thé tinh theo cong thirc kinh nghiém sau:
V, =(0,06+0,08).3/Q,.n’ (5.18)
Trong do6:
Q,: Iuru lugng 1y thuyét ciia bom (m%/s)
n: s6 vong quay cua bom.
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(5.19)

Luu lugng 1y thuyét cia bom:
Q _01667 0,172(m*/ s)

%= T 007

Trong lan tinh gan dung 1an thir nhat:
V, = (0,06 +0,08).3/2500°.0,172 = 6,15+ 8, 22 (m/s)

Chon V, =6,5(m/s).
b. Tinh toan cac kich thwdc vao
| h2|

d0

Hinh 5.12. Tiét dién kinh tuyén cua banh cong tac.

Chon dudng kinh 6ng hit bom FPN 10-10000-1H theo catalog™, duong kinh dng

hat d,, = 245 (mm).
Puong kinh mat that 16i vao 1dy bang duong kinh éng hiit Dy, = 245 (mm).

Puong kinh 16i vao 1ay theo:
A d? = 40172 | 0,08 =0,2(m)
7.6,5

D =
° AA
Cubi cung tinh lai van téc dong vao banh cong tac:
- 42QIt __ 4.(;),172 __6,52(m/)
z.(D;-d;) .(0,2°-0,08%)

Duong kinh mép vao banh cong tac:

D, =(0,9+1,0)D, = (0,9 +1,0).200 =180 + 200 (mm)

Chon D, =200(mm).

(5.20)

(5.21)

(5.22)
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Van téc kinh tuyén mép vao banh cong tac:

V,, =(0,9+1,0)V, =(0,9+1,0).6,52=5,87+6,52 (5.23)
Chon V,, =6,52(m/s).
Chiéu rong banh cong tac tai 161 vao:

b, - Q 0172
z.DV,  7.0,2.6,52

=0,041(m) (5.24)

X4ac dinh goc dong vao khong va dap (Xac dinh theo dong huéng kinh V,, =0,
a =90°).

Vim

Viim

Bl/.ﬂ
\

B/.U

——

s

‘\f’o.

Hinh 5.13. Tam giac van toc 16i vao.

Goc dong vao khong va dap khi dong vao hudng kinh duoc xac dinh bang:
v
tan B, =K, .—= (5.25)
1 Ul
Trong do:
K,: hé s6 chén dong & 16i vao bom, K, =1,1+1,2, chon K, =1,2

nz.D, _2500.7.0,2

U: van téc vong U = w.R, = 50 = 26,17 (m/s)

tan B, = Kl.\ﬁ =1 2.E =0,298

’ U, 26,17

Suyra f=16,64°
A : goc va dong chay , AB=5+10°
Chon AB =5,36°

B, =16,64°+5,36° = 22° (5.26)
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C. X4c dinh cac kich thuwdc ral?
Mép ra

(8]

Dia trudwe Dia sau

Canh

Mat dp sudit

cio

Mép m

Mt thit

Mep vivo

Mat ap

suit thip

a

Hinh 5.14. Cac kich thudc cua banh cong tac.

Do

Hé s6 van tc vong & 16i ra cua banh cong tac
K,,, =(L78+2,0).n,°% =(1,78+2,0).117,8 ** = 0,47+ 0,53 (5.27)
Ly K,,, =0,53.

Tt do ta co:

(5.28)
Puong kinh D, cua banh cong tac duoc xac dinh bang biéu thuc:
D, = U, 604534 0,345(m) (5.29)
®  7.2500
' ” A D2 345 M =y r 5 A A
Ta thay ty so D 200" 1,725 nam trong gi6i han cho phép cua bom ly tam mét
1

cap ty tbc nhanh % =1,6+2,5
1
Van téc kinh tuyén tai 16i ra cua banh cong tac:

V,, =(0,8+11)V,, =5216+7171=>V, =55(m/s)  (5.30)
Xac dinh bé rong 16i ra ciia banh cong tac tir phuong trinh:

Q 0172

=z.D,bV, =b = =
Qu 292V 2m * n.D,V,, .0,34555

=0,028 = 28 (mm) (5.31)

Xac dinh goc dat canh 16i ra:
W
WZ

Giang vién huong dan: PGS.TS. Lé Minh Bic , , 93
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Trong do:
Hé s6 chén dong 16i ra K, =1,05+1,1, chon K, =1,05
Hé sb chén dong vao K, =11+1,2, chon K, =1,2

. . .V,
Ty s6 van toc theo phuwong kinh tuyén 2% 29 =0,84
i 6 52
9 A A A K- Vvl
Ty s6 van toc twong doi =1,58
200 200

Thay gia tri vao cong thurc trén ta co:

sin g, = L 022 .0,84.1,58.5in22° = 0,422 . Suy ra, S, ~ 25°

d. Xac dinh so6 canh din cia banh cong tac
S6 canh dan cua banh cong tac dugc xac dinh theo cong thic sau
D, +

Z-K. in 22t/ (5.33)
b, D" 2

Trong do:
K,: 1a hé sb phu thudc vao cong nghé ché tao. Vi banh cong tac dugc ché tao
bang phuong phap duc ta xac dinh dugc K,=6.

Z-K,. D, +D, sin B+ 5, :6.0’345+0’2.sin22+25:8,99
D,-D 2 0,345-0,2 2

Ta chon sb canh cta banh cong tac 1a Z = 9 canh.
5.3.6. Tinh todn chiéu day banh céng tac tai mép vao va mép ra'?

Hé sb chén dong & cira vao duoc xac dinh theo cong thirc:

- TESl (5.34)
Bude canh 161 vao: T = ”‘ZD ”g 2 _0,07(m) (5.35)
Chiéu day canh & cira vao theo phuong U:
S, = sir(?lﬂl (5.36)
Suyra: &, = (1—Ki1).Tl.sin b= (1—Li2).70.sin 22° =4,37 (mm) (5.37)
Chon 6, =4,5(mm).
Giang vién huéng dan: PGS.TS. Lé Minh Dt 94
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Ta co: S, = 4,5 =12,01(mm)

sin 22°
. Y S 70

Tinh lai h¢ so chén dong K;: K, =——~*1,

70-12,01
. 1,21-1,2
Sai s0 sau khi tinh lai: £ = g.lOO% =0,83%
Buéc cénh & 1i ra: T = %De ”‘345 —120,42 (mm) (5.38)
z

Chiéu day canh & 16i ra:

= (1—Ki).T2.sin B, = (1—&).120, 42.sin 25 = 2,42 (mm) (5.39)

2 )

Chon 6, =3,5(mm).

Chiéu day canh & cira ra theo phuong U:

S, = _52 = _2’5 =5,91 (5.40)
sing, sin25
Tinh lai h¢ s6 chén dong: K, =—2— = 2977 4 g5 (5.41)
T,-S, 120,77-591
. 1,051-1,05
Sai so: = Q.lOO% =0,095% (5.42)

Sai s6 & nam trong pham vi cho phép <[3+5%)] 1.
Van toc twong ddi ciia dong chay & cira vao W1 va cira ra W cia banh cong tac:

V,, 6,52

W, =K. =1,2.—/——=20,88(mls) (5.43)
sin 3, sin 22

W, =K. Van =1,05. 2 =13,66 (m/s) (5.44)
sin g3, sin25

5.3.7. Tinh kiém nghigm!*2
Van téc theo khi ra khoi banh cong tac duoc xac dinh theo cong thuc:

+0.H,, (5.45)

Y: 2tan,b’2 \/(Zt ,6’2

Cot ap 1y thuyét ctia bom khi ké dén anh huong caa s6 canh hitu han dugc xac dinh
theo cong thuc sau:

=1+ p).H, (5.46)

|too

Trong do6:

Giang vién huéng dan: PGS.TS. L& Minh Dic , , 95
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p 13 hé s ké dén anh huong cua sé canh hitu han duoc

2‘/’ L (5.47)
1 R1)
Voi:
R1 - Ban kinh mép vao banh cong tac, R1 = 0,1 (m).
R - Ban kinh 16i ra banh cong tac, Rz = 0,173 (m).
Hé s6 w = (0,55+0,65) +0,65.sin 3, = 0,82+ 0,92
Chon w =0,85.
Thay gi4 tri nay vao phuong trinh trén ta xac dinh duoc hé sb p:
po¥ L 508 1 4
Py % (oo
R, 0,173
Thay gia tri cua p vao cong thirc ta co:
H,., =@+ p).H,=1+0,426).111,1=158,42(m H20)
Van toc theo khi ra khoi banh cong tac duoc xac dinh theo cong thic:
V,., =K, .Vzlm =1,05.5,5=5,575 (5.48)
H 5.49
2 2tan,82 \/(Zt ﬂz g Itoo ( )
, = 2,91 +\/( 291 )? +9,81.158,42 = 45,85 (m/s)
2.tan 25° 2tan 25°
Tt cong thuc:
- z.D,.n D= 60U, 60.4585 _ 0,35(m)
60 7N 7.2500
Sai s6:
D;-D,| . |0,35-0,345
AD, =——.100=———.100=1,16% (5.50)
D, 0,346

Nhu vay sai s6 trén nam trong khoang <[0,03+0,05]12 ¢6 thé chap nhan dugc.

Giang vién huéng dan: PGS.TS. L& Minh Dic , , 96
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ds

b,
ST %
A
—Q
1

Hinh 5.15. Cac thong sd trén banh cong tac

Bang 5.1. Cac thong sb ciia banh cong tac sau khi da tinh todn

D, 200 (mm) d, 65 (mm)

D, 345 (mm) B, 22°

b, 41 (mm) b, 25°

b, 28 (mm) 0, 4,5 (mm)

d, 80 (mm) o, 3,5 (mm)

Z 9 (canh) H, 111,1(m)

Q, 0,172 (m3/s) H,., 158,42 (m H,0)

Giang vién huong dan: PGS.TS. Lé Minh Bic , ,
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5.3.8. Xdy dung tiét dign Kinh tuyén bdanh céng tic so b2

Ta xay dung tlet dién kinh tuyén theo phuong phap bién thién van téc. Gia st van
téc bién thién tuyén tinh tir 16i ra cho dén 161 vao nhu hinh

Vm A\
V'ml
\\\
V'mz2}-
N
r. r 7T

Hinh 5.16. Mo ta d6 thi bién thién van toc tir mép vao dén mép ra
Dién tich cac tiét dién: f, =2.z.r.b, (5.51)

Van toc kinh tuyén cac tiét dien: V_, = Qe _Q (5.52)
2zth )

Véi gia thiét su bién thién dién tich cac thiét dién nhu hinh trén thi ta xac dinh dugc
bé rong 16i ra banh cong tac b, va van toc kinh tuyén Vn']i
Xét 2 diém trén d thi tai 16i ra va 16i vao: diém A(r,V,,) va diém B(r,.V,, ) voi

V’m van téc dong chét long, ri, r2 lan luot 12 ban kinh mép vao va mép ra banh cong tac:

(=22 _03%_ 4173 v, =55(m/s)
22 2

Vay ta xac dinh dugc hai diém A va B:

e DPiém A (0,1; 6,5)
e biem B (0,1725;5,5)
Phuong trinh duong thang qua AB c6 dang

—-400 457
——X+——=
29 58
Trong do:
X rng V&1 gia tri cac ban kinh r,

y ang voi vantoc V.

Giang vién huéng dan: PGS.TS. L& Minh Dic , , 98
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Bang 5.2. Sy thay doi van téc kinh tuyén theo r

STT | Bankinh | Van tdc kinh tuyén Chiéu réng | Dién tich mang din
R (mis) (m) (m’)
1 0,1 6,5 0,041 0,025
2 0,125 6,1 0,036 0,028
3 0,15 5,8 0,032 0,0301
4 0,1725 55 0,028 0,0303

D6 thi bién thién van toc kinh tuyén banh cong tac nhu hinh dudi, ta thay su bién
thién van toc theo quy luat tuyén tinh giam dan tir mép vao dén mép ra

Ta dung duoc tiét dién kinh tuyén

e Budc 1: Dung truc toa do gdc x, y

e Budc 2: Xac dinh céac kinh thudc co ban

e Budc 3: Dung duong tron cé duong kinh R, =b,

e Budc 4: Nbi cac duong tim cta duong tron ta duoc duong trung binh

e Budc 5: Trén duong trung binh ta tiép tuc dung cac dudng tron cd ban kinh
R =b

e Budc 6: Néi cac duong tron theo phuong tiép tuyén trai phai ta duoc mat cit
kinh tuyén cta bom

e Budc 7: Tinh chinh cho bién dang duong cong la duong cong tron.

Hinh 5.17. Tiét dién kinh tuyén banh cong tac

Giang vién huong dan: PGS.TS. Lé Minh Bic , , 99
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Do bién thién ban kinh banh cong tac:  Ar=r —r (5.53)
Hé s6 tai thuy luc: Bo_1 (5.54)
rtgp
Do bién thién goc bao: AO = Ar. B +B, (5.55)
Bang 5.3. Tiét dién kinh tuyén cua banh cong tac
r B 0 0
STT B tgp Ar A0
(mm) (m+) (rad) | (d9)
1 100 25° 0,466 | 21,46 - - 0 0
2 110 24,7° | 0,459 19,8 0,01 0,2 0,2 11,46
3 120 24,4° | 0,453 | 18,39 0,01 0,19 0,39 22,34
4 130 24,1° | 0,447 17,2 0,01 0,18 0,57 32,65
5 140 23,8° | 0,441 16,1 0,01 0,17 0,74 | 42,39
6 150 23,5° | 0,434 | 15,36 0,01 0,16 0,9 51,56
7 160 23,2° | 0,429 | 14,57 0,01 0,15 1,05 60,16
8 1725 | 22,9° | 0,422 | 13,73 | 0,0125 | 0,14 1,19 68,18
Hinh 5.18. Bién dang cénh cta bom.
Giang vién huéng dan: PGS.TS. Lé Minh Puc 100
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Hinh 5.19. Ban v€ 3D canh bom ly tam.
5.3.9. Thiét ké phan dén dong ra kiéu buéng xoan?

a. Vai tro caa bd phan din dong

Dbi v6i bom canh dan néi chung, chi tiét thay luc quan trong nhét gitr chic ning
thuc hién viée trao d6i niang lugng cia mdy 13 banh cong tac. Hai b phan tiép giap trudc
va sau banh cong tac 1a din dong vao va ra. Hai chi tiét nay khong truc tiép tham gia
trao doi nang luong, nhung chung gitr vai trd tao diéu kién cho banh cong tac thuc hién
c6 hiéu qua viéc trao d6i nang luong. Néu cac bo phan din dong khéng dugc tinh toan
thiét ké hop 1y s& anh huong t6i hiéu suat cua viéc trao d6i ning luong. Bo phan dan
dong ra lam nhiém vu dan chat 16ng tir banh cong tac ra dng day, né phai dam bao duoc
cac yéu cau co ban sau.

Pam bao dong d6i xang truc sau khi ra khoi banh cong tac tao diéu kién thuan loi
cho chuyén dong on dinh ctia dong trong banh cong tac.

Giam dong niang ctia dong ra khoi banh cong tac dé giam ton that nang luong cua
dong trong duong dng ddy. Kinh nghiém cho thiy khoang 25% dong niang bién d6i thanh
ap nang trong khu vuc nay la phu hop.

Hién nay nguoi ta thuong dung hai loai budng din do 1a budng dan kiéu 6ng xoan
(goi 1a budng xoin) va budng din kiéu canh. Trong d6 4n nay em thiét ké kiéu budng
dan ra kiéu xodn, loai c6 mot dng xoan (kiéu budng xoan don).

Giang vién huéng dan: PGS.TS. Lé Minh Buc 101
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b. Phin loai kiéu budng xoan

Bang 5.4. Phan loai budng xoin

Tiéu chi

Budng xoin tiét dién tron

Budng xoin tiét dién thang

Hinh dang tiét dién

Hinh tron hoic gan tron.

Hinh thang hoac chir nhat.

banh cong tac

tdm lén banh cong tac.

Dé gia cong, phu hop voi | Gia cong phuc tap.
Ché tao phuong phéap gia cong dulc

hoac han.
Phéan bd ap luc 1én | Pong déu, giam lyc huéng | Khong dong déu.

Ton that thuy hrc

Thap hon, dong chay 6n dinh,
it xoay.

Cao hon , dé xay ra hién tuong
dong chay phan tang.

Hiéu sut thay luc

Cao hon trong da sb truong
hop.

Phu thudc vao thiét ké; co thé
toi wu & mot dai luu lwong hep.

On dinh khi thay
do1 luu luong

On dinh.

C6 thé xay ra dao dong ap luc
va luu lugng.

Kha nang lam viéc
o toc do cao

T6t hon, it rung va xam thuc.

Kém hon, dé rung va tao ap
suat thap cuc bo.

Kich thugc tong thé

C6 thé lén hon do ciu truc
hinh tron.

Gon hon vé chiéu ngang, phu
hop khong gian hep.

Ung dung

Bom ctu héa, bom cong
nghiép, bom ap luc cao.

Bom dan dung nho, bom thoat
nuoc.

Tir bang so sanh trén, lya chon thiét ké kiéu budng xoan tiét dién tron s& phu hop
hon doi v4i bom ly tam st dyng trén xe ctitu hoda.

c. Tinh toan thiét ké budng xoanl?

Céc thong sd dau vao dé tinh toan budng xoin duogc Iy tir banh cong tac sau khi

da tinh toan:

e Duong kinh 16i ra banh cong tac D, = 345(mm).
e B¢ rong 161 banh cong tacb, = 28 (mm).

Tinh toan bat dau tir viéc chon duong kinh D, va chiéu rong b, cua budng xoan
trong d6 D, thuong duoc chon nhu sau:

D, = (1,03+1,05).D, = 356 +363,3(mm)

Chon D, =360 (mm)

Chiéu rong budng xoin duoc chon nhu sau:
b, =b, +(0,02+0,05).D, = 28+ (0,02 +0,05).346 = 34,92+ 45,3(mm) (5.57)
Ta chon b, =42 (mm).

(5.56)

Giang vién huéng dan: PGS.TS. L& Minh Dic , ,
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Véi n, =117,8(v/ph), ta co:

o=2"" _ 2618 (radls)
60

K~ 72079 H, 7207981 1111 _ o\ o (5.58)
o Q 261,8 0,172

Bang 5.5. Tinh toan budng xo0in thiét dién tron

0 % /2R3.§ p (mm) a;=p+R;

0° 0 0 0 180
45° 8,2.10™ 0,017 28 208
90° 1,64.10° 0,024 30 210
135° 2,46.10°° 0,029 32 212
180° 3,28.10° 0,034 34 214
225° 4,1.1073 0,038 36 216
270° 4,93.10° 0,042 38 218
315° 5,75.107 0,045 40 220
360° 6,57.10°° 0,048 42 222

Phan &ng xoan

Phan ong loe

Hinh 5.20. Cac bd phan cua budng xoan.

Giang vién hudng dan: PGS.TS. L€ Minh buc ) ) 103
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Ong loe néi buéng XOan v6i dng ddy, trong 6ng loe c6 mot phan dong nang duoc
bién thanh ap nang, do vay ong loe phai c6 do loe thich hop dé giam tén that cua dong
chat long chuyén dong qua ong.

, Phar] éng loe co tiét dién blpn dé)i tir tiét dién tinh toan dén tiét dién cudi cung (ndi
véi ong day). Cac tict dién chuyén tiep phai c6 dién tich bang dién tich hinh tron tuong
duong tNng voi do loe tinh toan. Goc loe cting nhu chiéu dai 6ng loe dugc tinh toan sao
cho dam bao céac dieu ki¢n sau

Van téc trung binh & cira ra éng loev,, = (2+6) m/s
Goc loe phai dam bao hop ly, khong gdy nén tach thanh, thong thuong
a,,, =5°+12°, trudng hop dng loe cong co thé lay 1én 16°. Ta chon goc loe ¢, =6° .

Chon van tdc trung binh 16i ra dng loe Ve =6 m/s ta xac dinh dugc duong kinh ¢
16i ra cua ong loe:

D.. :\/ 4Q _ 40172 =0,19(m) (5.59)
AT 7.6

11

Hinh 5.21. Puong kinh ¢ 15i ra dng loe.

Puong kinh dng ra khoi budng xoin dugc chon trong dai tiéu chuan. Can ctr vao tai
liéu trong gi4o trinh May thuy khi cdnh dan bom ly tAm va bom huéng trucl*? cua
PGS.TS Hoang Thi Bich Ngoc ta chon D,, =190 (mm).

Tict dién tron cuoi cung c6 dién tich:

=Pk = 1.(——)* =5,54.107% (m? 5.60
Assoe = 70 Pigo ”(1000) (m?) ( )

Giang vién huéng dan: PGS.TS. Lé Minh Buc 104
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Dhl

Dlli

-
Hinh 5.22. Cac ky hiéu kich thudc trén ong loe.

Pé tinh toan 6ng loe, can dwa ong loe vé dang ong loe nén twong duong. Pudng
kinh 16n cua ong loe bang duong kinh ong day D,, , con dudng kinh nhé bang duong
kinh twong dwong D,, xé4c dinh tir dién tich 16n nhat ctua budng xoan:

-3
Dy = ,/4'%6“’ =4’4'5’54'1O ~ 0,084 =84 (mm) (5.61)
V2 V2

Néu goi L 1a chiéu dai dng loe va chiéu dai 4ng loe duoc xac dinh:

D.-D
a,,, =arctg—2—19 5.62
o loe g 2L ( )
Thé so0 vao ta co:
190 -84
6°=arctg &
Suy ra: L =504,26(mm).
Giang vién huéng dan: PGS.TS. Lé Minh Puc 105
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Hinh 5.23. Ban v€ 3D vo bom ly tam.
5.3.10. Lzra chon vat ligu thiét ké bom

a. Chon vit liéu vé bom

Bang 5.6. Bang vat liéu vo bom

Loai Gang cau Hop kim nhém Inox Hop kim dong
vat liéu (Ductile iron) (Aluminum (Brass)
alloy)
Uu | Giathanhhoply, | Trong lugng nhe | Bo bén thap hon | Thuong  dung
diém | chiu lyc kéo, luc | (giam tai cho | gang hoic inox, | cho cac bo phan
va dap va ap sudt | xe), chéng an |dé bi mai mon | canh bom hoic
lam viéc 16n, d& | mon kha tot néu | néu bom nudc c6 | chi tiét nho trong
gia cong (t6i vu | duwgc xir 1y bé | cat. bom.
chi phi san xuat). | mat.
Nhwoc | Nang hon hop | B bén thap hon | Gia thanh cao, | V&i vo bom, it
diém | kim nhom hoic | gang hoac inox, | trong lwong niang | dung do chi phi
inox, chong an | dé bi mai mon | hon nhom. Cao.
mon kém hon | néubom nudc c6
INOX. cat.

Két luan: Dya vao bang so sanh trén, gang cau la lya chon can bang giita hiéu ning
va chi phi, dac biét phu hop véi vo bom xe ciru hoa noi can do bén, chiu ap cao va kha
nang van hanh 6n dinh trong thoi gian dai.

Giang vién huong dan: PGS.TS. Lé Minh Bic
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b. Chon vit liéu canh bom ly tdm

Vit liéu banh cong tac can thiét phai dam bao duoc cac yéu cau co ban sau:

Bén vé co hoc: Céac vanh cta banh cong tac chiu lyc ly tam. Ngoai ra, khi luc
doc truc 16n ciing gdy nén hién tuong ubn ciia vanh banh cong tac ngam vao
truc.

Chéng ri, chdng an mon hoa hoc khi lam viéc tiép xuc vé6i chat long: Tuy theo
tinh chat hoa hoc caa chat thiry luu chuyén trong bom ma xéac dinh vat liéu lam
banh cong tac, cling nhu cac chi tiét tiép xuc vai chat long lam viée cho phu
hop. Bdi voi bom nuéc sach 1am viéc & nhiét do thudng cac vat liéu ché tao
banh cong tac théng thudng 1a gang, d6ng, nhom, thép khong gi. ..

Chiu duoc mai mon co hoc khi lam viéc voi chat long: Khi bom lam viéc véi
chat 1ong tap pha ran. Cac phén tir ran ludn co sat, va dap vao thanh banh cong
tac.

Chiu dugc an mon xam thuc & moét mac do nhat dinh: Mai vat liéu ¢6 mic do
chiu an mon xam thuc khac nhau. Nhitng vat liéu chiu an mon xam thyuc kém
s& ¢6 gia thanh ré hon nhitng vat liéu chiu an mon xam thyc tét. Do d6 thudng
phai dung hoa mot s6 yéu cau sao cho pht hop véi diéu kién thyc té.

Thuan lgi cho viéc dac hodc gia cong co khi: Banh cong tac bom ly tdm thuong
duoc ché tao biang phuong phap duc hodc dac két hop han.

Bang 5.7. Bang vat liéu banh cong tac

Loai Gang xam Inox Nhwa ky thuat
vatliéu | Gray cast iron) (PPO,PVDF,PTFE)
Uu | Gia ré, dé duc, dé gia Chéqg in mon rat tot, | Khang héa chat tot,
diem | cong. d6 bén cao, chiu duoc | nhe, khong bi gi.
hoa chat va nudéc man
(dac biét 1a inox 316).
Nhwoc | Dé giy gion, chong an | Gida cao, ning hon | Chiu luc kém, gigi han
diém | mon kém. nhom nhiét do thap hon kim
loai.
Ung | Dung trong moi trudng | Bom nuéc bién, bom | Bom hoa chat, bom
dung | nudc sach, ap suat vira Chltl’a chay, bom hoa | nuéc ‘Sach c6 tinh
phai. chat. axit/kiem.
K&t luan: Dya trén nhiing wu, nhuge diém, pham vi tng dung, ta lya chon Inox
316 de thict ké cho canh bom ly tam xe chira chay.

5.3.11. Tiéu chudn quéc gia va vdn hanh bom ly tam'>

a. TCVN 13316-1:2021

Day dién cua cac hé théng chuyén dung trén xe chita chay va xe chassis khong nén
dung chung mét thiét bi an toan. Co ché cua hép trich cong suat, den chi€u sang bang
thao tac bom, dén canh bao va lang chira chay dicu khién bang di¢n phai co thiét bi bao
vé doc lap.
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Khoang bom chita chay phai lip dit dén chiéu sang. Pén chiéu sang khoang bom
phai dé dang thao go thay thé néu bi hu hong.

Xe chira chdy phai c6 tinh nang do kin chén,g nuge mua tbt, cabin, thiét bi dién,
khoang thi€t bi, thi€t bican thiet chong nudc (néu loai thi€t bi trong khoang thiet bi
khong xac dinh dugc, thi phai c6 tinh nang d6 kin chong nudc mua cua khoang thiét bi
va ¢o thiét bi chong nudc twong dong) va cac thiét bi dién, dén canh bao, dén nhap
nhdy... trong khoang bom chira chay khong dugc ro ri nudc chay vao.

‘ Kiém tra duong nude vao, dudng nudce ra ciia bom chira chay vei dau vao cua d(‘j)ng
ho do ap suat trén bang dieu khién, do duong kinh va chiéu dai cua ren két noi bang
thudc cap va do budc ren bang thude do ren dé xac dinh ket qua.

b. Van hanh bom

Nguoi van hanh bom phai 13 ngudi di duoc dao tao chuyén mén. Qua trinh huin
luyén van hanh bom can phai duoc lap lai nhiéu lan.

boc ky husng dan str dung va quy tic an toan khi van hanh bom. Khong van hanh
bom néu chua hiéu ro quy trinh.

Chi ndi/ngat bom khi dong co dang chay khong tai. Tranh ting ap dot ngot, dong/mao
van tur tur.

Pam bao khong con ap suat khi thao chup khop néi. Kiém tra cac duong ra ap luc
khong st dung da dong kin.

~ Khong véan hanh bom ép cao khi duong ra bi dong. C6 thé gay nong vo bom va nguy
hiém cho nguoi van hanh.

Luon gan bo loc hit khi 1dy nudc ngoai troi. Khong thao bom khi bom dang hoat
dong.

DPam bao vi tri van hanh an toan, bang phang, du sang. Kiém tra thuong xuyén cic
ong va voi dé tranh ro ri giy nguy hiém
5.4. Hé thong TROKOMAT PLUS4
5.4.1. Cdu tao va nguyén Iy hoat dépng

Hé thong TROKOMAT PLUS 1a bom thong khi bang piston kho s€ tu dong thuc
hién qua trinh thong khi. Nam ¢ mbi bén cua co cau truyén dong hoic vo bom ciia bom
chira chay ly tdm 1a cac bich tya va nap xi lanh trong d6 c6 mot piston cong tac. Piston
duoc dan dong béi mot cam trén truc bom.
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Hinh 5.24. Cau tao h¢ thong TROKOMAT PLUS
1-Bich tua; 2-Nap chup xy lanh; 3-Lo xo; 4-Piston; 5-Buong vao; 6-Buong ra.

Vi tri hoat dong thong khi

Céc piston (4) chuyén dong toi lui thong qua cam quay duoc ndi Véi truc bom.
Khong khi tir bom va duong hut dugc thoat ra qua cac kénh hut trong luc piston hoat
dong. Khi luu thong qua cdc mang ngan hit cia cra mé vao trong buong hanh trinh.

Cac 10 xo (3) va ap suat khi bén ngoai nén cac piston (4) tro lai. Cac piston (4) sé
nén khi trong khoang khong bén dudi cac piston. Khong khi bi nén s€ dong cac mang
ngan hat va luu thong qua cac 10 khoan cua piston qua cac mang ngan duong ra ctua cira
mo& va qua cac duong ra téi bén ngoai.

Qua trinh nay duogc tu dong lap lai cho tdi khi khong ¢6 khong khi con lai trong bom
va duong huat, nudc s€ vao trong buong bom.

Nhu vay, bom chira chay ly tdm s& bat dau bom nuéc.

Vi tri khong tai khi bom nwéc

Ngay khi viéc bom nudc di bat dau, nudc s& vao trong cac kénh hat va vao trong
hé thong TROKOMAT va luu thong qua cac mang ngan hit cua cira mo.

Nudc chay vao s& nang céc piston (4) khoi cam khi lyc cua ap suat nudc ¢ bén trong
cua piston 16n hon lyc cua 1o xo nén ¢ phia bén ngoai.

Céc piston (4) bi diy ra phia ngoai cho t&i khi cac mang ngin dudng ra nam trén
mat bit kin ctia nap xilanh, cac 16 khoan cua piston bi bit kin.

Luc nay cam trén truc bom chay khong tai ma khong tiép xtic voi can piston. Do do
tranh duoc viéc hoat dong khong can thiét caa hé thong TROKOMAT.
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Ngirng bom nwéc

Néu qua trinh bom nudc bi nging lai vi bat ky 1y do nao, ap luc nuée s& khong tac
dong vao cac piston (4) nira.

Luc nay cac 10 xo nén (3) sé€ lai nén cac piston (4) trd lai truc cam, qua trinh hat sé
lai tu dong bat dau.

5.4.2. Vin hanh hé théng TROKOMAT PLUS

~ Thong khi bom duoc thuc hién hoan toan ty dong qua hoat dong hut ty dong cua hé
thong TROKOMAT cua ZIEGLER.

Hé théng TROKOMAT hat nu6c ngay ca véi sé vong quay thap. Hé théng
TRQKOMAT s€ ngan chan sy tiéu nudc cua khoang chira nude, duoc tu dong ma khi
truyén dong phu tro bat va mé cac kénh hat véi bom.

Qua trinh hat tdi wu dat duoc véi s6 vong quay trung binh ciia dong co.

Hé thong TROKOMAT ty dong hoat dong (c6 tiéng kéu gion) va kim ctia dong ho
do qua ap/thiéu ap nam trong pham vi thang do mau do.

~ O 4p lyc nuoc khoang 2-3 bar trong bom, hé thong TROKOMAT ty dong tat va
tieng kéu gion dung. Nudc khong phun ra tir dwong ra ciaa hé thong TROKOMAT nira.

Ca trong ltc hoat dong hodc sau khi dong tai nuge thoi trong thoi gian ngén, ap luc
tai bom phai dat cao (2-3 bar), h¢ thong TROKOMAT khong phun nudéc ra.

5.5. Tinh toan truc va 6 Lin!*!
5.5.1. Chon vat liéu, dwong kinh truc
Lwa chon vat liéu ché tao truc 1a thép C45 véi cac thong sb sau:
e Ung suét din gi6i han: [o, | =50(MPa)
e Ung suat bén: o, = 600(MPa)
Nhu d tinh toan & phan tinh thay lyc ta duoc duong kinh truc d, = 65(mm).

Theo TCVN 2261-77, ta c6 58 < d,, <65 nén ta chon dugc kich thudc then:
b=18

h=11

t=7

t,=4,4

r=0,25

Chiéu dai then dugc chon theo ddy trén nén ta chon chiéu dai then | = 100(mm).
5.5.2. Chon chiéu dai tir cdc doan truc
Khoang céc tir trong tim banh cong tac dén 6 lan 1: I, = 74,35(mm).
Khoang cach giira 2 6 lan: I, =300(mm) .
Khoang cach tir 6 lan tha 2 dén chd lap khép noi: |, = 233,35(mm).
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Hinh 5.25. Ban vé 3D truc bom ly tam.

5.5.3. Cac luc tac dung Ién truc
Banh cong tac dugc ché tao bing gang xam co khdi luong riéng 7200 (kg/m3).

Gang xam la loai vat liéu dtc pho bién nhd vao nhiéu wu diém noi bat. Duéi day 1a
mot s6 vu diém chinh ctuia gang xam:

a. Kha niing gia cong tot

Do chita cac manh graphit ty do dang tim, gang xam c6 tinh cat got rat tét.
Giam mai mon dao cuy, tiét kiém chi phi gia cong va thoi gian.

b. Gia thanh ré

Thanh phan chu yéu 1a st va carbon, d& khai thac va ché tao.

Quy trinh duc don gian, phi hop san xuat hang loat.

c. Po giam chan tot

Céc tam graphit phan b roi rac giup hap thu rung dong hiéu qua.

Thich hop cho céc chi tiét may nhu than may tién, may phay, dé may...

d. Dan nhiét tot

D3an nhiét cao hon nhiéu loai kim loai duc khéac.

Phu hop cho cac bo phan truyén nhiét nhu dé ndi, vo dong co, dia phanh...
e. Chong mai mon twong doi

Méc du khong cing bang gang cau  hay thép, nhung nho ¢6 graphit boi tron ty nhién
nén van c6 kha ning chong mai mon tét trong mot s diéu kién.

f. Pic dwoe cac chi tiét phic tap
Gang xam c6 tinh chay loang cao, dé dién day khuon.

Phu hop Véi cac san pham c6 hinh dang phirc tap hodc thanh méng.
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5.5.3. Cac lyc tac dung Ién truc
a. Ap suit chat 16ng & truéc 16i vao bom
2 2
P =P, —y-g—é-(l—i—i; (5.63)

Trong do:

p,: Ap suat chat long & 16i ra ciia banh cong tac véi H, =111,1(m)

p, =111,1.1000.9,81=1089891(Pa)

7 : Trong luong riéng cua chat long lam viéc, y =9810(N / m?).

R, : Ban kinh ngoai cua banh cong tac, R, =0,1725(m).

U,: Van toc vong tai 16i ra banh cong tac, U, = 45,85(m/s).

R, : Ban kinh phan try cia banh cong tac, R, =0,05(mm).
Thay s6 vao ta duoc:

45,85
8.981

_ 0,05
0,175

p, =1089891—9810. @ ) =1084627,6(Pa)

b. Lwe hwéng truc

Luc hudng truc tac dung 1én bé mat trong cua banh cong tac duoc xac dinh dua vao
phuong trinh dong lugng ap dung véi khoi chat long chuyén dong qua banh cong tac
bang:

G
thr = _E (sz _V21) (5-64)

Trong do:
G: Luu luong trong lwong cua khéi chat long
G =7.Q, =9810.0,172 =1687,32(N / 5)
V,,;V,,: Van toc trung binh theo phwong huéng truc ciia dong chét long chuyén
dong & 16i vao va 16i ra banh cong tac
Biéu thirc c6 dau (-) c6 ¥ nghia luc F,, 1a luc ciia khéi chat long tic dung 1én banh
cong tac.
Dbi v6i banh cong tac ly tim c6 16i ra huéng kinh thi V,, =0. Van téc cua dong
cht long & 16i vao clia banh cong tac V,, =V, =6,52.
Khi d6 lyc huéng truc F,, c6 gi tri bang:
e _7Q, _98100172

S v, 6,52 =1121,44(N)
g 9,81
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C. Lwe ly tam

Khi banh cong tac quay con xuat hién luc ly tim do banh cong tac khong can bang
hoan toan:

C=111.10"°G.n’e (5.65)

Trong d6

G: Trong lugng banh cong taic. G=M,,.g =5,83.9,81=57,19(N)

n: Téc do quay cua banh cong tac n=2500(v/ph)

e: D6 léch tAm cua banh cong tac c6 thé dugc tra qua bang saul™:

Bang 5.8. BJ Iéch tam cua banh cong tac
D2 (mm) Pén 300 300-500 500-1000 1000-2000
e (mm) 0,075 0,1 0,15 0,2

Véi D, =345(mm), d6 Iéch tam cua banh cong tac e = 0,1.
Thay s6 ta duoc:
C=111.10°G.n°e=1,11.10"°57,19.2500%0,1 = 39,67 (N)

d. Luc tai Khép noi

2T
F =k— 5.66
kn D ( )

Trong d6: k =0,2+0,3. Chon k =0,2.
Momen xo0an trén truc bom do dong co gay 1én:

o 425

T-9,5510° % 9,551 o = 2254861(Nmm) = 2254,86(Nm)  (5.67)

Ny

C

Can truc duong kinh t6i thiéu khoang 55 mm dé truyén duoc mo-men xoan nay mot
cach an toan (v&i hé s an toan trung binh).

Duong kinh truc da lya chon d,, =65(mm) dap ung duoc diéu kién an toan.

5.5.4. Tinh chon é lin
a. Chon 6 lin

Dua vao dudng kinh doan truc 1ap 6 lin, téc do 1am viéc cua 6 lan ta chon loai 6 bi
do 1 day theo tai li¢u cua hang SKF c6 ma 6013C3.

Céc thong s6 6 bi 6013C3 nhu sau:

e Duong kinh trong d = 65 (mm)
Puong kinh ngoai D = 100 (mm)
Chiéu rong 6 b = 18 (mm)

Kha nang tai tinh Co = 25 (kN)
Kha nang tai dong C = 31,9 (kN).
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Hinh 5.26. C4c kinh thuéc co ban ctia 6 lan.
b. Kiém nghiém kha niing tai dong cia 6 lin
Kha nang tai dong dugc tinh theo cong thuc:
C=QuL<[C]
Trong do:
m: Bac cua duong cong moi
L tudi tho cua 6 lan.

Lo 60.n(.5Lh _ 60.2500(.512000 _ 1800 (tricu vong)
10 10

Tai trong quy wdc tac dung vao 0 lan

Q=(XV.F. +Y.F, )k .k,

Trong do:
F, : tai trong hudng tam
F,, : luc hudng truc
V : hé s6 khi vong trong quay
K, : hé s6 anh huong bai nhiét do
k, : hé sd dic tinh tai trong
X : hé sb tai trong hudng tim

Y : hé s tai trong doc truc

(5.68)

(5.69)

(5.70)
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Gia str cac phan luc ngang va luc hudng tdm rat nho so véi luc hudéng truc nén bo
qua cac phan luc ngang va luc hudng tam. Do d0, tai trong tac dung 1én 6 bi theo cong
thuc sau:

Q=Y.F, k.k, =1.1121,44.1.1=1121 44(N)

”
C =QX/L =1121,44.31800 =13640 (N)

So sanh: C < [C] (13640 N < 31900 N)

Két luan: Thoa man yéu cau tai dong.

c. Kiém nghiém kha niing tai tinh cia 6 lin

Piéu kién dam bao kha nang tai tinh cta 6 lan:

Q <C,
Vi bo qua thanh phan luc huéng tam va phan lyc ngang ta co:
Q=Y,.F, =0,5.1121,41 =560, 705 (N) (5.71)

So sanh: Q < Co (560,705 N < 25000 N)
Vay 6 bi d& dam bao kha ning tai tinh.
Két luan: Nhu vay ta st dung 2 6 bi d& day 6013C3 dé dam bao kha niang lam viéc
cua bom.
5.6. Tinh toan thiét ké bom dung dich tao bqt[ll]
5.6.1. Nhiém vu, cdu tao va nguyén Iy hoat déng
a. Nhiém vu

Hinh 5.27. Bom banh rang an khop trong tham khao.

Bom dung dich tao bot (foam concentrate pump) 14 thiét bi chuyén dung dé cip va
dinh luong chinh x4c dung dich tao bot (foam concentrate) tir bon chira vao hé thong
tron vé&i nudc (foam proportioner) trong hé thong chira chdy bang bot.
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Hut dung dich tao bot tir bon chua:
e Thuong la céc loai dung dich tao bot AFFF, AR-AFFF, protein hodc
fluoroprotein...
e Bom phai hoat dong 6n dinh va khong 1am hong dic tinh hoa hoc cua dung
dich.
Cép 4p dé dua dung dich vao thiét bi tron (proportioner): Dam bao ap suét va luu
lugng chinh xéc, thuong theo ty 1¢ dinh trude (1%, 3%, 6%) so voi lugng nudce.

On dinh va lién tuc cap dung dich khi hé thong chita chay hoat dong: Khong duoc
xdy ra hién twong gian doan, hut luu lugng hodc giam ap, trdnh anh huong hi¢u qua
tao bot.

Chiu duoc hoa chat va moi truong an mon: Do dung dich tao bot c6 tinh &n mon
nhe nén bom can lam tir vat liéu chong an mon nhu thép khong gi, hop kim nhom,
nhua k¥ thuat...

b. Céu tao

Céc bo phan co ban ctia bom banh ring dn khép trong bao gom:

4

Banh rang ngoai

Hinh 5.28. Banh rang chu dong (mau vang)

e Bénh ring chu dong: Banh ring chu dong ¢ kich thudc 16n nam sat vé bom
va Om tron banh rang bi dong, banh rang chu dong thuong lam bé“mg vat liéu
thép nung khéng ri chiu ap luc tot.

e Banh ring bi dong: C6 kich thudc nhd, sé luvong banh ring thuong it hon banh
rang chi dong va nam tron trong long banh rang chu dong khi hoat dong. Banh
rang bi ddng ndm sat truc bom hon va cling c¢6 vét liéu bén nhu banh ring chi
dong.
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Hinh 5.29. Banh rang bi dong.

e Truc bom hay con goi la truc xoay hay tryuc khuyu: Truc bom la bg phan tao
nén chuyén dong trong cau tao bom banh ring an khdp trong véi cau tao truc
dang xodn. Trong cdu tao bom banh ring an khdp trong chi c6 mdt tryuc bom
danh cho c4 hai banh rang xoay quanh truyc.

e Van bom duoc ldp dit an toan cho may bom banh ring dn khép trong nham
bao v¢ bom khéi cac hu hong khi luu lugng bom tai céng x4 qua cao, luu
luong bom qué 16n hodc cac yéu td ngoai canh tac dong.

c. Nguyén ly hoat dong
€0 ba giai doan trong chu trinh lam viéc cua may bom banh rang bén trong: lam
day, chuyén va phan phoi.

Filling Transfer Delivery

Hinh 5.30. Nguyén ly bom banh rang an khéop trong.

Khi cac banh ring thoat ra khoi ludi ¢ phia dau vao ciia may bom, ching tao ra
mot thé tich mé rong. Chat 1ong chay vao cac khoang va bi giir lai boi cc rang banh
rang khi cac banh ring tiép tuc quay so v6i vo may bom va vach ngin. Chat 16ng bi méc
ket duoc di chuyén tir dau vao, dén éng x4 qua xung quanh vo.
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Khi cac rang cua banh rang an khop voi nhau ¢ phia xa cua may bom, thé tich s&
giam va chét 16ng bi ép ra ngoai dudi ap suit.

Dung sai gan nhau gitta cic banh ring va vo cho phép may bom tao ra lyc hit ¢
dau vao va ngan chat 1éng ro ri trd lai tir phia xa (mac du kha nang ro ri xdy ra nhicu
hon véi chat long c6 d§ nhat thap).

5.6.2. Luwa chon bom tham khdo

Theo céu trac chira chay can bom ti I8 nudc/bot 1a 2500/6500 (lit) va tir thong tin vé
hé thong chia bot PROFOMAT ta c6 dugc cac thong tin sau:

C6 thé diéu chinh ty Ié tron foam tiy v bang tay hoic diéu khién tir xa.

Bot ¢6 dic duoc bom cudng bic tir thung chtra qua van diéu chinh ap va vao
thiét bi chia ty 8.

Ap lyc ctia bom bot phai cao hon ap luc nudc it nhat 2 bar dé dam bao dong
bot duoc hat ding qua thiét bi chia ty 8.

Ty 1 tron duogc cai dit trude va on dinh.

Luu lugng ctia bom bot Q=300 (I/ph).

Tir nhitng diéu kién trén lwa chon mau bom tham khao 13 Vikings 123C,

Hinh 5.31. Vikings pump 123C.

Thong sb co ban cia bom Vikings 123C:

Luu luong: Q, =300 (lit/phut)

S6 vong quay: n = 780 (vong/phut)

Ap suat 1am viéc téi da p, =14 (bar)
Cong suat dau vao 16n nhat p = 7,5 (KW).

Giang vién huong dan: PGS.TS. Lé Minh Bic ) , 118
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5.6.3. Lua chon mady phat di¢n cho bom dung dich tao bot

a. Lwa chon phwong an khéi dong va may phat dién

Bom dung dich tao bot thuong yéu cau cong suat 16n hon khi khoi dong. Lya chon
phuong an khaoi dong cho bom dung dich tao bot:

Bang 5.9. Cac phuong an khéi dong may phat

Khéi déng truc tiép (DOL) Khéi déng mém (Soft starter)
Hé s6 2-3 lan cong suat dinh mirc 1,2-1,5 lan coéng suat dinh muc
khéi dong | (Can may phat dién c6 cong suat (I(ia;Sml?\ifp g?t i;}en CC(T)ACOH% suat 9,_
15-22,5 kW de khoi dong bom c6 | = ol 5€ka ong bom ¢€o
cong suat 7,5 kW). cong suat /, )-
Uu diém | -Chi phi thiét bi ré chi can contactor | -Gitp may phat nhé hon van khoi
va bao vé nhiét. dong tai on dinh.
-Pong dién truc tiép vao dong co -Em 4i, giam sdc, tang tudi tho thiét
nén thoi gian khéi dong ngan. bi.
-CAu tao don gian, dé thay thé, stra | -Giam ap luc 1én mdy phat dién va
chira. ludi dién.
-Co6 thé diéu chinh dwgc momen
khoi dong.
Nhwgc | -Gay sut 4p manh, dao dong dién | -Can cai dat thong so (thoi gian
diém ap. khoi dong, dong, dién ap...).
-Dé gay sbc co hoc, mon nhanh céc | -Chi phi cao hon (do can bo khoi
chi tiét co khi. dong mém, dieu khién dién tu).
-D& gay qua tai khi khoi dong, can | -Tang dién ap dan dan tr 0 dén
may phat cong suat lon.. 100% khien cho thoi gian khaoi
dong lau hon.

Do nhu ciu can sir dung méy phat dién c& nho dé tiét kiém khong gian va giam tai
trong phia sau nén lya chon phuong an khéi dong meém dé khoi dong bom bot.

Lwa chon may phat dién Genlytec DG12000E — 10 kW d& dan dong bom bot:

e Cong suat dinh mac: 10 kW (Phu hop voi yéu ciu cong suét cia khoi dong
mem).

Nhién li¢u: DIESEL.
Kich thudéc: 885 x 655 x 890 mm.
Trong luong: 200 Kkg.
Tinh ning: Thiét ké ma, d& bao tri, c6 banh xe di chuyén.

Giang vién huéng dan: PGS.TS. L& Minh Dic , ,
Sinh vién thuc hién: Nguyén Viét Hoang, H6 Nhat Quang, Ha Thanh Tuéan, Pinh Van Tién Dat
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— DIESEL

Hinh 5.32. May phat di¢n Genlytec DG12000E.

5.6.4. Théng sé dung dich tao botlt4]

AFFF (Aqueous Film Forming Foam) la dung dich tao bot chita chay c6 kha nang
hinh thanh m¢t mang nu6¢ mong (aqueous film) giiip ngan hoi xang/dau boc 1én va cach
ly oxy - dap tat ltra hi¢u qua trén cac dam chay chat long dé chay (Class B) nhu xang,
dau, dung moi.

Dung dich c¢6 dic AFFF (concentrate) thudng gom:

e Chat hoat dong bé mat (surfactants): tao bot va mang nudc.

e Fluorosurfactants: ting kha nang trai mang 1:nc”)ng. ‘
e Dung moi hitu co (glycols): gitp hoa tan chat hoat dong bé mat.
e Chat tao bot (foam stabilyzers).
e Nudc: 1a dung méi chinh.
Bang 5.10. Thong sé dung dich tao bot
Tinh chat Gia tri tham khao
Mau sac Vang nhat dén trong suot
Khoi luong riéng (co dac) 11,00-1,03(g /cm®)
Ty nhiét (co6 dic) [03,5—4,0(kJ / kg.K)
pH 6,5-8,5
Do nhét Thap
Piém dong bang —5°C ¢én —15°C
Thoi gian tao bot <30 gidy
Giang vién huéng dan: PGS.TS. Lé Minh Buc 120
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5.6.5. Tinh todn thiét ké bom bot!']

Dua trén “Gio trinh may bom va tram bom”® cia GS.Nguyén Vin Hiéu do Nha
xuat ban Ha No6i xuat ban nam 2007

Thong sb tham khao:

m: M6 dun cta banh rang: m=4,5(mm) = 0,0045(m)
S6 rang banh ring bi dong Z, =13 (Dua vao catalog).
S riang banh ring chu dong Z, =14 (Dya vao catalog)

D, : Puong kinh vong co so cua banh rang , D, = m.Z =56(mm) (5.72)
4, téc do vong cho phép ciia bom , ta chon g, =9 (m/s)
D : Buong kinh ngoai cuia banh rang, D = m.(Z +2) =72 (mm) (5.73)

Xac dinh kich thudc banh rang chu dong:

DPuong kinh vong tron lan: D,, =m.Z, =4,5.14 = 63,5(mm)

buong kinh vong dinh rang: D,, = m(Z, +2) =4,5.(14 + 2) =80(mm)

Chiéu cao rang: h, =m = 4,5(mm)

Puong kinh chan rang: D, =D,, —2h, =80-2.4,5=72(mm) (5.74)

Hinh 5.33. Banh rang chu dong.

Xéc dinh kich thude banh rang bi dong:

Duong kinh vong tron lan: D, =m.Z, =4,5.13 =56(mm)

buong kinh vong dinh rang: D,, =m(Z, +2) =4,5.(13+2) =72(mm)
Chiéu cao rang: h, =m = 4,5(mm)

Duong kinh chan rang: D, = D,, —2h, =72-2.4,5=56(mm)

Giang vién huong dan: PGS.TS. Lé Minh Bic ) , 121
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Hinh 5.34 Banh ring bj dong.
Gi tri thé tich lam viéc:

v _Q _30010°

0

= =384,61(cm® 5.75
0 ~80 (cm®) (5.75)

Chon gia tri hiéu suét thé tich va hiéu suat toan phan:

n, =0,85n1n=0,7
Luu lugng 1y tudng va thé tich cong tac clia bom:
Q, 300
===——=352(/ ph 5.76
Qo= =55~ 3520/ PN (5.76)
3
V, = Q352,107 451(cm®) (5.77)
n 780

5.6.6. Chen vt ligu thiét ké bom dung dich tao bet
Yéu cau thiét ké:

e Chdng mai mon khi lam viéc lién tuc.
e Chéng an mon vi lam viéc thuong xuyén vai dung dich ¢6 tinh an mon cao.
e Pam bao chiu dugc ap suat ciia bom (14 bar).
e DPam bao kha ning gia cong chinh xac dé dam bao khe hé nho va higu suat
cao.
Giang vién huéng dan: PGS.TS. Lé Minh Puc 122
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a. Chon vat liéu cho banh rang bi dong va banh rang cha dong

Bang 5.11. Bang vt liéu banh riang

Balzh llang Banh Arang bi Pic didm
cha dong dong :
Thép t6i Thép to6i - Cung vat liéu nén c6 d6 gidn nd nhiét gibng nhau,
20MnCr5 20MnCr5 | giam nguy co ket banh rang khi nhiét do tang.
- Cung d6 cung, gitip mai mon dong déu, ting tudi
tho.
- Phu hop cho tai cao, van hanh lién tuc.
Thép toi Gang cau | - SCM415 c6 do ben cao, chiu tai tot; gang cau giap
SCM415 giam chi phi ma van du do ctng.
- Gang cau dé gia cong hon, nhe hon thép.
- Giai phap can bang giita hiéu suat va chi phi.
Thép khong Pong thau | - Chong an mon tot, thich hop khi dung dung dich
i tao bot co6 tinh an mon nhe hoac chara fluorine.
- Bong hogc nhom giam tiéng on, nhe tai, khong can
boi tron nhiéu.
- Phu hop cho méi truong khat khe hodc yéu cau
tieng on thap.

Dua trén cac yéu cau thiét ké dé néu trén lya chon phuong an thiét ké vat liéu thép
khong gi (banh rang chu dong) va dong thau (banh rang bi dong).

b. Chon vat liéu vé bom

Bang 5.12. Bang vat liéu vo bom

chét nhe)

- Chiu 4p cao tot

Vit ligu U diém Han ché Ung dung
Thép khong gi | - Chéngo an mon cao | -Gia thanh cao, | -Moi trudng an
(nudc bién, AFFF, hoa | nang hon mon manh, yéu cau

do bén cao

Nhom hgp kim

- Nhe, dé duc va gia
cong

- Chéng an mon tot
néu anod hda hoac phu

-Chiu ap thap hon,
dé bién dang néu
dac mong

-Moéi  truong  yéu
cau trong lugng
nhe, chiu ap thap

Dua trén cac yéu cau thiét ké da néu trén lya chon phuong an thiét ké vat lidu thép

khong gi dé thiét

ké vo bom.

Giang vién huéng dan: PGS.TS. L& Minh Dic , ,
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5.6.7 Tiéu chuan quéc gia bom dung dich tao botl"]

Theo TCVN 13316-3:2022, bom cht tao bot cua thiét bj tron chat tao bot ap suét
duong phai dam bao yéu cau sau:

Bom chit tao bot chita chdy phai dam bao d6 kin tét.

Truc cta bom chét tao bot chita chay phai sir dung dugc trong diéu kién moi
truong chat tao bot, c6 tinh chéng an mon. Tryuc cia bom chit tao bot phai 1a
vat li¢u thép khong gi hoac vat liéu tuong duong mang tinh chéng an mon.
Bom chét tao bot chira chay phai bao dam van hanh khong tai lién tuc it nhét
10 min, ma khong xuét hién hu hong.

Bom chét tao bot Chﬁg chay phai dam bao van hanh bom chat tao bot lién tuc trong
1h va phai dam bao yéu cau sau:

Ap sut 1am viéc cua bom khong thap hon ap suat quy dinh, luu luong phai
phu hop yéu cau luu lwong quy dinh.

Nhiét d6 bén ngoai vo bom khong vuot qua 750 C°.

Trén truc ctia bom tai cac thiét bi 1am kin phai dam bao d6 kin tét, khong c6
hién tuong 1o ri. P4i véi thiét bj 1am kin phai cho phép diéu chinh dugc.
Bom chit tao bot chita chay khi chay phai ém, khong c6 hién tuong rung lac
manbh.

Khu vue dau ra bom chit tao bot chita chay phai lip dit van an toan.

Bom chat tao bot chita chay phai duoc tién hanh thir nghiém do kin, thu
nghiém than bom va céac lynh kién khong bi tham, do ri, md hoi va cac hu hong
Khac.

Bom phai dugc tién hanh thir nghiém cudng do ap suét thay tinh tai trong qua
trinh thir nghiém vé bom khong c6 anh hudng dén tinh ning ciia bom, bién
dang, vét ran va cac hu hong khac.

Ngudn dong luc va thiét bi truyén dong cua bom chat tao bot phai dam bao
hoat dong binh thuong.

Khi lwong chat tao bot con lai trong xi téc chat tao bot tir 4% dén 6% dung tich
danh dinh bom chét tao bot c6 thé ty dong dung.

Giang vién huéng dan: PGS.TS. Lé Minh Buc 124
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Chwong 6: THIET KE HE THONG PUONG ONG VA LANG PHUN

6.1. Téng quan vé hé thong dwong 6ng va ling phun
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Hinh 6.1. So @6 nguyén 1y cta hé théng duong dng nudc/bot trén xe ctru hoa.

G B
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Hé théng phun bot chita chay dong vai trd quan trong trong viéc kiém soat va dap
tit cac dam chay, dac biét 1a cac dam chay chat Iong khong hoa tan trong nudc. Trong
hé théng nay, dudng 6ng va lang phun 14 hai thanh phan chinh, dam bao viéc van chuyén
va phun bot chira chay hiéu qua.

6.1.1. Lang phun

Voi phun con ¢6 tén goi khac 1a lang (lance). C6 hai loai voi phun, do 1a lang tay va
lang gia. Lang tay duoc gan vao dau ong dan nudc va phun nude vao dam chay, cam
tay va diéu chinh bang tay.

Hé thdng bot chita chay dugc thiét ké dé cai thién kha ning dap lra caa nudc. Bot
hoat dong nhu mot tac nhan lam mat va phu, va co6 thé duoc tao ra bang cach thém chat
¢0 dac bot vao nudc trén xe ciru hoa.

Hé thdng bot cho phép trén mot lwong bot duoc xac dinh trudc véi nude théng qua
co ché bom cua thiétvbi chira chay. Do do, bat cir khi nao str dung nudéc, hé thong bot co
thé duoc kich hoat dé cai thién hiéu qua chira chay ctia nudc.

C6 hai loai bot chita chay ma doi cttu hoa c6 thé luya chon duya trén loai cudc goi ma
ho phai d6i mat:
e Botloai 'A’ dugc st dung cho cac ddm chay loai 'A’, bao gom céc chat d& chay
ran nhu gidy, gd, vai va mot s6 loai nhua.
e Botloai 'B' dugc su dung cho cac dam chay loai 'B', 1a cac dam chay lién quan
dén chat long dé chay nhu con, ete, dau, xang hoic ma.

% Yéu cau ky thuat , ‘

_Lang giéa chira chay phai duoc tien hanh thir nghiém tam phun xa tia nude dac tai
biéu 5.4.5.1, vi tri roi gan nhat cia cac tia nwéc (tam phun xa) phai Ié6n hon hoac bang
45 m.

Ling gi4 chita chay lap dat trén noc xe chira chay phai c6 goc nghiéng xubng khong
nho hon 70, c6 géc quay & mat phang nam ngang 3600, c6 co cau khoa va gia do.

Puong 6ng din nudc vao ling gia chira chay trén néc xe chita chay phai c¢6 van diéu
khién viéc dong, mo.

Ling gia chita chay phia trudc xe chita chay phai ¢6 co ciu khoa, co cél} khoa c6
day du tinh nang khoa khi dang phun chita chay & goc quay bat ki hodc 1én, xuong. Lang
chira chay phai co dinh chac chan khi xe chira chay dang chay

Khi ling gia chira chdy diéu khién tir xa, tin hi¢u diéu khién tir xa ctia ling chira
chay khong dugc gay nhicu hé thong thong tin va hé thong dieu khién khac ctia xe chira
chay.

Voi phun loai lang gia duoc lap ¢b dinh trén than xe, no co tinh co dong cao vi no
c6 churc nang quay (xoay) theo vi tri ma ta mong mudn.

C6 thé phan loai voi phun theo nhom:

e Nhom 1: Nhitng voi phun c6 tia phun xa.

e Nhom 2: Voi phun tao l16p phu dap bang nuéec.

e Nhom 3: Loai voi phun c6 ca hai tinh nang trén.

e Nhém 4: Loai voi phun to hop, c6 tia phun dong dac dap tat.

Giang vién huéng dan: PGS.TS. Lé Minh Buc 126
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ic biét dbi véi voi phun gia (ling gid) can phai dam bao nhiing yéu cau sau
Tia nudce phun phai xa

Két cau don gian, thuan tién khi sir dung
Kich thudc va trong Iugng nho

[ ]

e Piéu khién dugc nhe nhang va diéu khién quay duoc ca trong hai mit phang
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Duéi day 1a so d6 két cu cua lang gia
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Hinh 6.2. Két cau lang phun
1-Than lang gia, 2- Pau nbi dong, 3-Dém, 4-Ghi dong, 5-bai kep, 6- Pau nol 7-Chét,
8-Ong thong, 9-Vanh 1am kin, 10-Vo6 6ng, 11-Voi phun tia, 12- Pau nbi con,
13- Miéng phun, 14-Voi phun, 15-Tay cam.

Phan mat bich duge dac lién véi phan than (1), dudng kinh lwu thong 1a 100 mm,
duong kinh toan mat bich 1a 205 mm, than chinh duoc Iip chit vao san théng qua bu
16ng. Lang c6 thé quay quanh truc truc dang nho dau ndi dong (2). Bo phan quay vong
nay duoc 1am kin bang cac dém (3). C6 thé thao-lap bo phan quay thong qua gui dong
(4) va dai kep (5).

Giang vién huéng dan: PGS.TS. L& Minh Dic
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,Déu ndi (vong) (6) ndi rang véi chac ba (2), dugc ham bang vit qua7b(4)n chét (7).
Chot (7) duoc van vao than lang gia va giir khong cho lang gia dich chuyén doc truc

Chac ba néi di dong véi phan dng bén phai va bén trai. Chac ba lién két dong dng
dan bén phai va bén trai (8) nho vanh lam kin (9), dé giam ma sat vong nay, nguoi ta
cho m& chi vao dé boi tron. Ong bén phai va bén trai duoc ndi cang véi phan vé (10)
thong qua cac dém cao su.

Phan V6 (10) c6 dang tru trong do 1ap voi phun tia (11), voi phun c6 dang chir thap
dé cat dong nudce thanh bdn phan. Phan tru nay ciing ndi ring v6i dau ndi con (12), trong
dau ndi con 1ap miéng phun (13).

Miéng phun nay chia dong nudc thanh bay dong tia phun. Dau voi phun (14) co thé
thao ra lip vao. Dau voi (14) c6 nhiéu ¢& c6 dudng kinh 15 trong khac nhau: 32 mm, 36
mm, 40 mm.

Quay ngang lang gia 360° nho hai tay Cam (15), quay trong mat phang thiang dtng.
Khi quay trong mat phang thang dung, co cdu c6 thé nghiéng trén duoc 75° va nghiéng
xudng duoc 22°, Trong luong cua lang gia nay 95 kg.

Lang gia nay dugc dung khi can dap tat dam chay 16n trong diéu kién khi ma cac
voi phun cam tay bi vo hiéu hoa. Khi phun, lang nay tao ra phan luc I6n vi cong suat
ctia voi 16n vi vay gitr lang rat khé nén né duoc giit ¢ vi tri co dinh nhung né lai ¢6 tinh
co dong rét cao.

6.1.2. Puwong ong

Téc nude va téc bot: Xe chira chdy trang bi hai bdn chira chinh: mét bén nuéc ~2.500
lit va mot bon chat tao bot ~6.500 lit, ca hai lam bang vat liéu composite sgi thuy tinh
c6 gia c6. Bon nudc c6 cira kiém tra @500 mm trén ndc xe va cic vach ngin chong song
c6 thé thao roi, trong khi bon bot ciing ¢ ctra kiém tra twong tu dé thuan tién cho bao
dudng. M&i bon déu trang bi cam bién dién tir hién thi mac chat 16ng hién tai trén bang
diéu khién, giup ngudi van hanh theo ddi lugng nude va foam con lai mot cach chinh
Xac.

Hé thong hit (cip nudc/foam vao bom): Xe co c4u hinh hat nuée da dang nham
tang kha nang 1ay nuéc tir nhiéu nguon:

e Hut tir bon nu6e chinh: mot duong ong hit ¢ DN250 két néi tir day xi téc
nudce toi bom, tich hop van mot chiéu Chong chay nguoc va van khoa dong/mé
diéu khién tir xa dé ¢6 1ap bon nudce khi can.

e Hut tir nguon nudc bén ngoai: xe ¢b cac cira hit 16n dat chuan NFPARS (3 cira
hat dudng kinh 5") dé két ndi voi nguon nudc ngoai (h6 bé, tru nuéc chira
chdy) va cac cua nap | bé sung (8 cira hut BSS 2,5”, chia déu mdi bén than xe 4
cua) phuc vu bom tiép nudc tir try hydrant vao hé thong. Nhleu Cctra hut cho
phép xe tiép nhan luu luong 16n nudc cung lac (vi dy, ddu ndi nhiéu duong
ong cap tir hydrant) nhdm nhanh chéng 1am day bon nuéc hodc cung cap truc
tiép cho bom.
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Hinh 6.3. Cira hit nudc tir bén ngoai dén bom.

e Hut chat tao bot: téc bot c6 mot két ndi hut kich ¢ DN8O (khép ndi BSS 2,5")
dé lay chat tao bot tir thung chira bén ngoai hoac bon dy phong, van nay ciing
duoc diéu khién dong/mé tir xa dé dam bao an toan va thuan tién. Hé thong
mdi bom cua xe 1a loai ty dong TROKOMAT Plus do Ziegler thiét ké, bao
gom cac piston hut khi tich hgp quanh than bom ly tam. Khi van hanh hat nuéc
tir nguon thap (hat sau), TROKOMAT tu dong day khong khi ra khoi budng
bom va dudng ong hut, giup nhanh chong tao chan khong aé nuoc dang vao
bom. Nho do, bom ly tam co6 thé ty mdi rat hiéu qua ma khong can thao tac
thu cong, rat ngan thoi gian hit nudce va tranh hién tugng “tut nude” trong
budng bom khi moi.

Sau khi str dung foam, xe c6 hé thdng suc rira tich hop: chi can bat nat “phun rira”,
nudc sach tir bon s& chay qua cac duong dng foam dé rira sach can bot, van mot chiéu
dic biét s& ngan nudce rira nay chay nguoc vao bon foam. Quy trinh tron va stc rira foam
nay gitip bao vé bom va duong éng khoi dong can, kéo dai tudi tho thiét bi.

6.1.3. Vai tro cua hé thong dwong éng va lang phun trong h¢ thong phun bot

Hé thong duong 6ng: Dam nhiém viéc dan chat tao bot tir nguon cung cap dén cac
lang phun. Chiing phai dugc thiét ké dé chiu dugc ap suat va cac diéu kién moi truong
khic nghiét, dam bao khong xay ra ro ri hay that thoat chét chira chay.

Lang phun: La thiét bi cudi cung trong hé thong, c6 nhiém vu phun bot chita chay
1én khu vyc can bao vé. Thict ke cua lang phun anh hudng truc tiep dén hiéu qua phun
bot, bao gom kha nang tao bot, pham vi phun va dé chinh xac.

6.2. Két néi dwong 6ng véi bom va ling phun

Trén xe chira chay phun foam chuyén dung, bom chinh cap nude ap luc cao cho
toan h¢ thong, trong khi bom bot (néu c6) hut dung dich tao bot tr bon chira va bom vao
duong nude. Nude va dung dich foam dugc dan qua mot hé ong thép chiu ap luc toi
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ling phun cb dinh trén xe. Qua trinh hoa trén nuéc — bot thudng sir dung bo phan diéu
chinh ty 1& (foam proportioner) hodc voi phun ty hut (eductor) duoc lap dit trén duong
ong. Hé thong eductor hoat dong theo nguyén 1y Bernoulli: nudc bom qua 6ng Venturi
tao chan khong, hit dung dich bot vao va tron déu. Diém cip foam vao dudng nudc
dugc dat sau van mot chidu (check valve) trén dng ra ciia bom nudc dé ngin dung dich
bot ngugc dong vao bom.

Céc bo phan chinh caa hé ndi 6ng tir bom téi lang phun bao gom:

Khép ndi nhanh (coupling): La cac khop ndi Storz hoic Victaulic hai manh, lam
bang hop kim nhém hoic dong thau dé két ndi nhanh cac doan dng va van véi voi, lang.

/

Hinh 6.4. Khép ndi nhanh.

~ Mat bich (flange): cac mat bich ren 10 bu-l6ng dugc dung dé ndi dng thép 16n tryc
tiep vai van hodc lang phun (ban bulong) .

Van chan (shut-off valve) va van mot chiéu (check valve): van tay, van bi 6m hoic
van cong bang inox/dong chiu ap duoc dat trén nhanh ong dé co 1ap nudc hoac xa
nudc/bot du thira. Van mot chicu lap ngay sau bom dé tranh dong chay nguoc vao.

Ong mém giam rung (flexible rubber joint): loai cao su chiu ap c6 bich hai dau ding
dé két ndi truc tiép gitra bom va dng thép hodc giita cac cum dng, vira chiu ap vira giam
rung dong do may bom va khung xe. Khdp cao su nay c¢6 kha nang gian nd, phan tan ap
suat déu 1én thanh 6ng va giam chan dong co cu khi xe van hanh.

Déng hd ap suéit:’lép ¢ cac nhanh ra trong yéu (trén lang phun hodc bén than xe) dé
do ap suat tai duong ong. Bong ho thuong co vo inox hoac dong thau ma chong an mon,
chi dinh dai ap tir 0-20 bar hoac 0-300 psi twong ng Vvai tiéu chuan.

Khép xoay (swivel joint): duoc dit gitra 6ng cap chinh va than ling phun hodc voi
chuyén dung dé cho phép lang/ngoi c6 thé quay ngang/doc. Vi du ban vé& san pham Foam
Monitor Varun 443 cho thay bo phan “Swivel Joint V & H rotation” ding dé diéu chinh
gbc phun.
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B6 diéu chinh ty 1€ foam (induction metering valve): dugc tich hop ngay trén lang
phun hoac duong ong dan, cho phép diéu chinh ti 1€ pha tron dung dich foam vai nuéc
(thuong 1-6%).

Vit liéu sir dung cho cac thanh phan trén déu yéu cau chdng dn mon va chiu ap suat
cao. Theo khuyén céo ctia cac nha san xuit va tiéu chuan NFPA/NFPAR, dng dan chinh
thuong 1am tir thép khong gi SUS304 (inox 304) dat Schedule #10 cho dng hut va
Schedule #10 hoic #40 cho dng xa. Toan bd cac phu kién nhu khép ndi Victaulic, mat
bich, van bi, voi phun va éng mém déu dung inox hoic hop kim nhém/déng thau.

Céc tiéu chuan ky thuét ap dung gdm NFPA 19010381 (xe ctru hoa), NFPARY 11 (hé
théng foam), NFPA 1349 (d4u phun sprinkler), 1SO 14520[“4 (hé thong chita chay bang
khi) va cac TCVN lién quan. Theo tiéu chuin cia NFPA 1901(8 hé théng duong dng
va may bom phai dugc thtr 4p luc thiy lre trude khi ban giao. Chat luong vt lidu va thi
cong phai tuan theo tiéu chi “bom va 6ng lam bang thép khong gi hoac dng mém cé phu
Kién inox”. V& TCVN, tiéu chuan 3890:1984 quy dinh toan bé thiét bi PCCC phai son
mau do lira dé dé nhan biét (trong thuc té xe chita chay phun foam thudng phéi mau
riéng theo nha san xuat). Cac quy dinh vé vat liéu chong dn mon tuong ty NFPA 131401
cling duoc tham chiéu: dudng 6ng phai 1a vat liéu chéng dn mon hodc ¢6 16p phu bao
vé bé mat.

6.3. Giai phap bao vé dwong dng

Hé thong duong 6ng trén xe chita chay hoat dong trong diéu kién khac nghiét:
thuong xuyén tlep xuc mdi trudng bén ngoai (mua, hoa chat, bui ban), chiu rung dong
manh (do Chuyen dong xe va may bom), thay doi nhiét do dot ngot (hoat dong ban
ngay/lanh buoi t6i) va nguy co va dap co hoc (da ban, va cham khi di chuyén). Nhiing
yéu t6 nay dé gy an mon bé mit éng, 1ao hoa vét li¢u va niit gay do moi kim loai. Ngoai

ra, rung chan lién tuc 1am long khop ndi, nGi long bu-16ng, tham chi gy nut gay tai cac
diém co dinh néu khong duogc tinh toan phu hop.

Dé bao vé hé dng khoi cac tac hai trén, can két hop bién phap thiét ké va cong nghé
Sau:

Lép son phu chéng an mon: buong 6 ong va cac phu kién thuong dugc son nhiéu l6p
véi primer chdng gi va son phu cudi cung bang son epoxy hoic polyurethane chat luong
cao. Son epoxy hai thanh phan c6 do bam dinh tdt, chiu va dap va hoa chit cao. Nhiéu
nha may theo tiéu chuan NFPA 1901E8! ciing chi dinh son pht mau bac kim loai (dudng
l6p bao vé) cho hé théng 6ng. O Viét Nam, theo TCVN 3890-1984[43 cac thiét bi PCCC
phai son mau do d& nhan biét, vi vay khi thiét ké can chon loai son dap (ng ca tiéu chi
tham my va bén hoa chét.

Vit liéu chdng an mon: Ut tién dung vat liéu c6 kha ning chdng an mon cao nhu
inox 304/316, ddng thau hozc hop kim nhém. Véi cac doan éng thép cacbon, cd thé ma
k&m hoic son 16t kém trudc khi son phi. Cac khdp ndi mém cao su (loai hai bich) ciing
gitip bao vé dudng 6ng bang cach cach ly tic nhan dn mon; cao su luu hoéa ty nhién c6
tinh chiu hoa chat tot. Theo nha san xuat Waterous, 6ng dan foam va linh kién phai
“duoc 1am bang vat liéu chong an mon va twong thich véi dung dich foam”. Diéu nay
cling phu hop véi khuyén cao cia NFPA rang hé thong chtra dung dich dap chay phai
dung vat liéu khong gi hoac phi bao vé chéng dn mon.
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Lip dat cac gbi d& giam chan: Ong dan duoc ¢ dinh bang gbi d&/gia d& c6 16p 16t
cao su hoic boc giam chan, dé hap thu rung dong. Cac khép néi bich mém (khdp gidn
nd cao su) dugc 1ap & mot s vi tri quan trong, vi du ngay sau may bom va trudc cac
van lén, nhdm bu gidn do nhiét d6 va giam chan dong tac thoi. Khép ndi mém cho phép
duong 6 dng co gidn theo nhiét d6 va lam diu IuC truyén 1én van — giip “phan bd 4p suat
déu 1én toan bo be mat khép” va giam tiéng on he thong dang ké. Chung ciing ngin
khong cho rung xo0in tir may bom truyén truc tiép 1én dng cd dinh.

Khép gidn nd (expansion joint): Di véi cac doan éng dai hoic ndi gitra hai module
cang, khop gian no duoc sur dung dé chiu sy gidin nd/ co ngét cua dng do nhiét. Thiét bi
nay cho phep duong 6ng dai thay doi kich thudc ma khong gay tng SUat qua muc lén
hé théng, dong thoi gop phan glam rung va méo mo két cau. Day 1a bién phap thong
dung trong nganh cong nghiép dé “bu trir sy gidn nd khi nhiét d6 thay ddi” va kéo dai
tudi tho hé théng duong éng PCCC.

Chéng va dap co hoc: Ong dan ngoai cing nén c¢6 chin bao vé hoic dan duong qua
cac mang cing. Vi tri lap dat tranh nhirng noi va cham tryc tiép nhu sat mat dat khi xe
nghiéng. Ngay ca dong hd ap suét ciing ¢ thé duoc bao vé boi tim chan trong truong
hop c6 vat roi hay va quét.

6.4. Thiét ké hé théng dwong dng
6.4.1. Lwa chen vt ligu ong (thép, nhém, composite...)
Vit liéu 6ng can chiu duoc:
e Ap suit cao (tir bom ctru hoa).
e An mon thap (vi tiép xtc nudc & hoa chat chita chay).
e Khéi luong nhe (dé giam tai trong xe).

Vit liéu pho bién:

Bang 6.1. Vat liéu ché tao duong ong

Vit liéu Uu diém Nhuoe diém

Chiu ap luc cao, bén, gia ré | Nang, dé gi néu 16p ma bi

Thép carbon ma kém he
ong

Thép khong gi (Inox 304, | Chong an mon tot, chiu | Gia dat hon thép carbon
316) nhiét cao

Nhom hop kim (6061-T6) | Nhe, chong an mon tot Chiu ap lyc kém hon thép

Nhya gia cuong soi thiy | Chong an mon cuc t6t, nhe | Khong chiu ap suat cao tot
tinh (GFRP) nhu kim loai

Chen vat ligu: Thép khong gi 304141 vi
e Chiu dugc ap suat cao ciia bom

« Chéng dn mon tot hon so véi thép thuong

« An toan v&i nudc ciu hda & hoa chit tao bot
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6.4.2. Xdc dinh dwong kinh va dp day ciia ong nwéc

Theo diéu tra thyc té, luu luong chat chita chay cua hé thdng nuée trong duong ng
khoang 10 m/s, yéu cau thict ké chung phai nho hon 12 m/s. Theo do, ¢6 thé tinh toan
dugc duong kinh D cua dau vao voi phun chita chay.

Theo cong thirc dién tich mit ¢t ngang cua voi phun:

_#d®_Q
A===v (6.1)

Puong kinh dudng éng D:

_ AR
o- @ o2

Dé tinh van tdc dong chay trong dudng 6ng hit, dudng éng diy, va duong éng hoi
trén xe ctu hoa, ta sir dung cong thirc phuong trinh lién tuc:

_Q
V=" (6.3)

a. Pwong kinh trong dwong ong hiit (Pump Intake Pipe)

Puong dng hit nude tir bé chira hodc ngudn bén ngoai vao bom. Van téc dong chay
phai thap dé tranh hién tugng xam thyuc (cavitation).

Tiéu chuan van téc:
e Vi =1-2m/s (Theo NFPA 1901)¢]
« Néu van téc quéa cao din dén xay ra xam thuc, gy hu hong bom.

Theo cong thirc (6.3), duong kinh éng hut:

6
d f4Q _ 4.166,66.103 396+ 461mm
N 7.(1+2).10

Chon duong kinh tiéu ghuér]: 350 mm hoic 500 mm dé dam béo an toan. Chon
350mm vi= 1,8 m/s d¢ giam ton that ap suat.

b. Pwong kinh trong dwong ong day (Pump Discharge Pipe)
Tiéu chuan van téc duong ong day: 5 - 10 m/s dé dam bao ap suit dau ra cao.
Theo cong thuc (6.3):

6
d, - f4Q _ 4.166,66.103 145 = 206mm
v 7.(5+10).10
Chon duong kinh tiéu chuﬁ[\trong khoang 145 mm t6i 206 mm dé dam bao an toan.
Chon 190 mm véi v2 = 6 m/s dé giam ton that ap suat.

c. Puong kinh trong dwong 6ng hdi (Return Pipe)

Tiéu chuan van téc duong 6ng hoi: 1 - 3 m/s dé tranh dong chay qua nhanh gay x6i
mon trong bé chua.
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Ap dung cong thirc (6.3) dé tinh duong kinh éng hoi. Vi Q = 30%.166,7 = 50 I/s

6
di = /4Q _ | 45010 - =145+178mm
v 7.(1+3).10

Puong éng hdi duoc bit dau tir dé van vé bé. Chon éng hdi 1am bang nhom hodc
bang thép dtc c6 duong kinh 160 mm véi vz = 2,5.

d. Chiéu thanh éng

Chiéu day thanh dng duoc tinh theo cong thirc kiém nghiém sic bén dng. Sir dung
cong thirc Barlow!! @é tinh do day ong chiu 4p suat:

10°P,.d )
[o] = s [N/m?] (6.4)
10°R d
S= 2 [0] (cm) (6.5)

Trong do:
s =Po day thanh 6ng (mm)
Py = Ap suét thiét ké (MPa), P, =1MPa =10bar
d = Puong kinh trong ciia 6ng (mm), d =350mm
[o]= Ung suat cho phép cua vat liéu (MPa),
Déi v6i dng thép[o] = (400+600).10°[N.m?]
Chiéu day thanh 6ng ddi véi ong thép:
s 10°.1.350
2.(400 + 600).10° +1

Chon dd day tiéu chuan: 19 mm hoic 29 mm dé dam bao an toan. Chon ong thép
khong gi duong kinh 350 mm, day 20 mm dé chiu 4p suat cao.

=19-+29mm

6.4.3. Xdc dinh dwong kinh va d¢ day ciia ong foam
a. Tinh toan luu lwgng bom bot

Trong hé théng chita chay bang bot foam trén xe chuyén dung, viéc xac dinh luu
lugng chét tao bot (foam concentrate) 1a mot budc quan trong nham dam bao hiéu qua
dap ltra va toi uu héa tai nguyén chtra theo ting tinh hudng ctru hoa. Xe dugc thiét ké
mang theo 6.500 lit dung dich bot foam va 2.500 lit nudc, st dung két hop trong hé
théng bom chinh ¢6 luu lwong thiét ké 10.000 lit/pht.

Theo yéu cau ky thuat, hé thong duoc thiét ké hoat dong véi ty 1¢ pha tron foam 1a
3%, tirc 1a trong moi 100 lit hon hop phun ra sé c¢6 3 lit 1a dung dich tao bot. Luu lugng
bot can thiét dugce tinh nhu sau:

Qioam = Q, % =10000.0,03 = 300 lit/phut (6.6)
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Nhu vay, ‘dé hé théng hoat dong dung ty 18 3%, bom bot phai cung cap luu luong
300 lit/phat dong thoi véi bom nude. Day la yéu cau bat bugc nham dam bao hon hop
sau khi di qua b6 tron (foam proportioner) dat dugc kha nang bao phu va cach ly bé mat
chay theo tiéu chuan cia NFPA 11F9,

Vi dung tich chua 6.500 lit bot, thoi gian hoat dong lién tuc tdi da tai luu luong
thiét ké duoc tinh nhu sau:
6500
300

Diéu nay ddng nghia voi viéc hé thél}g c6 thé hoat dong lién tuc trong khoang 21

phut 42 giay trudc khi can nguon foam, néu hoat dong ¢ luu luong toi da.

T=

~ 21,7 (phut) (6.7)

Tir co sé nay, lya chon cac thiét bi bom bot va bo chia ty Ié twong thich véi kha
nang hut va phan phdi foam & luu lugng 300 lit/phat véi ap suat danh dinh tir 10 dén 12
bar, dong thoi dam bao tinh 6n dinh cua ty Ié tron qua van diéu chinh chuyén dung.
Puong ong dan foam dugc bd tri ngan, han ché ton that ap luc, st dung vat liéu chiu
héa chat dn mon va c6 kha niang chdng xep trong diéu kién hut manh.

b. Puong 6ng hiit dung dich bet (tir bon chira dén bom foam)

Do day 1a tuyén hit ¢6 luu lwong thap (5 lit/s) va khong can chiu ap luc Ion, wu tién
thiet ké van toc dong chay khong vuot qua 1-2 m/s dé tranh tao xody khi trong duong
ong gay tao bot sém. Puong kinh thuy lyc yéu cau la:

4, -3
Dy _\/ 9 = \/4'5'10 =0.079m

AT r.l
Chon: 6ng hut phi DN80 (duong kinh 89 mm).

c. Pwong ong day dung dich bot (sau bom, truéc khi vao bd trén)

bay la tuyen ap luc cao, chiu tai 12 bar. Do Iuu Iwgng thap nhung ap cao, c6 thé cho
phép van téc dong chay dén 2,5-3 m/s. Puong kinh yéu cau vao:

4 3
Dy = \/ 9 = \/4'5'10 =0.05m =50mm

AT 7.2,5

Chon 6ng day foam DN50 (dudng kinh ngoai 60,3 mm).
c. Xac dinh dwong kinh 6ng day foam dén ling gia c6 dinh.

Trong hé théng,chﬁ:a chay bang foam trén xe chuyén dung, dung dich bot (foam
concentrate) dugc cap tur bon chira tai bo chia ty 1€ (foam proportioner) dé pha tron véi
nude trude khi dwa dén ling phun. Véi luu lugng nudc thiét ké 1a Q,, = 6000 lit/phut,

va ty 18 pha tron foam 1a 3%, luu luong bot can thiét dugc tinh nhu sau:

Q, = 6000.% =180 (lit/phut) = 3 (lit/gidy)
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V6i déc tinh cua foam concentrate la d& tao bot khi khi bi khudy manh h0§1C van toc
qua cao, van toc dong chay trong ong duoc gidi han trong khoang 2,5 m/s dé dam bao
dong On dinh va tranh tao xody.

Ap dung cong thirc (6.3) tinh dudng kinh 6ng dan dung dich foam dén ling phun ¢

dinh:
-3
D, = /4'Q _ 4310 ~ 0.039m ~ 40mm
TN 7.2,5

Tir két qua trén, lya chon ong chuan DN40 (duong kinh ngoai 50,3 mm) dé dan
dung dich bot ttr bon chira dén bo tron.

d. Xac dinh dwong kinh 6ng diy foam dén Ling di déng.

Trong hé théngrchﬁ:a chay bang foam trén xe chuyén dung, dung dich bot (foam
concentrate) dugc cap tir bon chira toi bo chia ty 1€ (foam proportioner) dé pha tron véi
nudc trude khi dua dén lang phun cam tay. Véi luu lugng nudc thiét ké cho 6 lang cam

4000
tayla Q,, = o = 666,66 lit/phut, va ty 1¢ pha tron foam 1a 3%, luu lwong bot can thiét

duoc tinh nhu sau:

3
=666,66.— =201 / phut =0,331 /s
Qr2 100 p

V6i déc tinh cua foam concentrate la dé tao bot khi khi bi khudy manh hogc van tc
qua cao, van toc dong chay trong ong duoc gidi han trong khoang 2.5 m/s dé dam bao
dong 6n dinh va tranh tao xody.

Ap dung cong thirc tinh duwong kinh éng dan:

-3
D, = ,f4'Q = 4.0,33.10 ~0.0129m =~ 13mm
N 7.2,5

T ket qua trén, lya chon ong chuan DN15 (¢ ngoai 21,3 mm) dé dan dung dich bot
tir duong dng day cua bom bot dén bo tron cac ling cam tay.

6.5. Thiét ké ling phun
6.5.1. Nguyén ly hoat dong cua lang phun

Voi phun 1a mot loai phan tir chuyén doi nang luong, chuyén d6i ning lugng ap suat
thanh dong nang thong qua qua trinh hoat dong cua tia phun, cubi ciing phun ra ngoai
duéi dang tia phun téc do cao dé dap tat dam chdy trong mot khoang cach nhét dinh. Do
d6, voi phun c6 hiéu suat tot c6 thé cai thién dang ké hiéu qua cua tia phun méi truong
chat long va dat duoc hiéu suat phun tét.

C6 nhiéu loai voi phun, c6 thé chia thanh: voi phun xoén dc, voi phun hinh try c6 18
thang, voi phun hinh nén, v.v. Trong ban than du an thuc té, voi phun hinh nén va voi
phun hinh try c6 16 thang thuong duoc s dung. Voi phun hinh try c6 16 thang co hai
chire nang 13 voi phun va sung phun. Mic du cau trac don gian, pham vi va tudi tho sir
dung ngan. Voi phun hinh nén c6 phan thing c6 hiéu tng gom lai va dau vao hinh nén
c¢6 hiéu tng chuyén huéng. N6 c6 pham vi xa, thiét ké don gian va dé gia cong. Theo
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cac cAu trac khac nhau, n6 c6 thé duoc chia thanh: voi phun chuyén hudng va voi phun
dong dién mot chiéu. Cau trac cia voi phun chuyén huéng phuc tap, c6 thé thuc hién
chuyén doi 1an nhau giita dong dién mot chiu va tia phun. Voi phun dong dign mot
chiéu c6 cum tét, ngoai hinh don gian va van hanh dé dang. Trong cung mot trang thai,
pham vi [6n hon nhiéu so Véi voOi phun chuyen huéng, d6 la ly do tai sao hau hét cac
khau phéo nuéc chira chay co tam ban xa, chiéu cao ban cao va luu lugng 16n déu sir
dung voi phun DC]

Ling phun foam 12 mot thiét bi chuyén dung dung dé tao va phun bot chita chay.
Nguyén Iy hoat dong duya trén viéc tron chét tao bot véi nude va khong khi dé tao ra hdn
hop bot c6 kha nang dap chay hiéu qua. Qua trinh nay thudng gom céc giai doan:

« Dan nudc c6 ap suat tir hé théng dén ling phun.

« Hut va tron dung dich tao bot vao dong nudc.

« Khuéch tan khong khi vao hdn hop dé tao thanh bot chira chay.
« Phun bot 1én dam chay véi ap suat va luu luong phu hop.

Hinh 6.5. Lang phun gia ¢ dinh.

6.5.2. Phén logi ling phun (ling cé dinh, ling cam tay, ling xoay,...)
Lang phun foam c6 thé dugc phan loai theo cac tiéu chi sau:

« Theo co ché hoat dong:
o Lang phun hut khi ty nhién (air aspirating nozzle): sit dung nguyén ly
Venturi dé hut khong khi vao hdn hop.
o Lang phun khong hut khi (non-air aspirating nozzle): khong c6 co ché hut
khi, bot tao ra it gian nd hon.
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o Theo tinh di dong:
o Lang phun ¢ dinh: gin c6 dinh trén xe chita chdy hodc hé thdng chita
chay tu dong.
o Lang phun cam tay: linh hoat, d& di chuyén.
o Lang phun xoay: c6 thé diéu chinh huéng phun.

« Theo luu luong va ap suét lam viéc:
o Lang phun luu Iugng thap (<100 I/ph).
o Lang phun luu lugng trung binh (100 - 400 I/ph).
o Lang phun luu Iugng cao (>400 I/ph).
6.5.3. Tinh todn két cdu voi phun nwéc chira chdy cé dinh

Bang 6.2. Thong sb chita chay

Théng s6 can xac dinh Gia tri
Loai dam chay A (g0, giay, vai...), B (xang, dau...), C (khi), D (kim loai)
Dién tich can bao vé 10 - 200 m?
Mat d6 phun 4-20 I/m?/s (tuy loai chay)
Ap suat dau ra (P) 8 - 10 bar
Tam phun cta lang gia 80-125 m

Céc thong s cau tric ctia cac thanh phan khac ctia man hinh nudc chita chay c6 thé
tham chiéu dén duong kinh cta kénh chinh. Thiét ké voi phun c6 thé dua trén cac quy
dinh ciia man hinh chita chdy quéc gia GB 19156-2019[%%]. Cé4c thong sé duoc dua ra 13;
ap suat 1am viéc Po = 10 bar = 1 MPa, luu luong dau vao Q = 100 I/s, chiéu dai tiét dién
chinh lvu L = 95mm, chiéu dai tong thé cia voi phun 450mm, dudng kinh dau ra cua
than sung ¢ thé dugc tinh theo cong thicl*”]

Luu lugng qua dau ra cia voi phun Q:

Q =COA\/Z—T>° (6.8)
Yo,

Trong do:
Q—Luu lugng dinh mitc ciia voi phun chita chay, tirc 12 luu lugng dau ra cia voi
phun, I/s.

- Co—He s6 Iuu luong voi phun; d6 co ngédt dau voi phun chita chay 1 16 rang, ton
that luu Iuong I6n hon, Chon Co =0,8.
2

A—Dién tich voi phun (mm?), A= R d 1a duong kinh dau ra cua voi phun
nudc chita chay.

Po—Ap suat tinh dau vao cua voi phun chita chay, tuc 1a ap suat 1am viéc dinh
muc, MPa.

p—Khéi lugng riéng ciia nudc, 10° kg/md,
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Tir cong thire trén, dién tich mat cit ngang cta voi phun A:

_Q A
2z -

DPuong kinh dau ra cua sung phun nuéc chira chay di:

d, = /C 8p J@ (6.10)

Theo céac thong sd lam viéc cia voi phun nudc chita chay duogc thiét ké, duong kinh
dau ra cua voi phun nude dugce tinh toan nhu sau:

3
d, = 8.1.10 ———~—4/100.10"° =59,7mm

O 0,8°7°1.10°

Chon di = 60 mm.

Theo diéu tra thuc‘té', lru Tugng chat chira chay cta hé thong nudce trong duong 6ng
khoang 8-9 m/s, yéu cau thiet ké chung phai nhé hon 12 m/s. Theo do, c6 thé tinh toan
dugc duong kinh D cua dau vao voi phun chira chay.

Theo cong thirc dién tich mit cat ngang cua voi phun:

_xd® Q
=y (6.11)

Puong kinh dau vao cia voi phun nudc chita chay D1 tinh theo cong thirc (6.3):

6
_ /4Q _ 4.100.103 —122.38mm
N 7.8,5.10
Chon D1 =125 mm.

Theo tiéu chuan qubc gia (GB/T 1047-2019)18l vé dinh nghia va tiéu chuan lya chon
kich thudc danh nghia ctia cac thanh phan dng, cac dng c6 thong so ki thuat 5ng DNG0
va DN125 duoc chon lam dau ra va dau vao cua voi phun gidm sat nudc chita chay
twong tmg. Luc nay, luu lugng trung binh cua éng dau vao voi phun 13 10 m/s, dap ung
duoc yéu cau van hanh thuc té.

Luc nay, van téc dau ra cia voi phun v:
6
A 7d° 7.(60.107)

Tinh toan chiéu cao va cu ly phun caa voi phun:
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5 X
Hinh 6.6. Quy dao phun.

- Phuong trinh chuyén dong cta nudc ban xién 1a:
X = (Vv,.cos ).t

y =h+(v,.sin a).t—%gtz (6.12)

- Tai diém roi, y=0

tanazﬁ. 1J_r\/ _gZ.I2+Zgh
9.l v,h v’

212
-9 : +292h20
v, v,

0 0

I < VEO.,\/VOZ +2gh

\' V
Srax = —AVo” + 20N Khi va chi khi tana = —==—=
9 JV,° +2gh

- Vay tam xa Iy tuong dé dat duoc tim phun xa nhat, gia st 1a 45°;
v 2sin(2e) | 35,37%sin(2.45°)
g 9,81

- Chiéu cao ma nuéc phun duoc:
v,>.sin’(ar)  35,37%sin?(45°)
29 2.9,81

< Ban kinh cong t6i thiéu ciia doan gap khic

Puong ng cua lang thudng c6 khic cong (gip khuc) dé doi hudng dong chay (vi
du chuyén huéng tir phuong ding sang phuong ngang tai chd lang phun). Bé dam bao
dong chay khong bi xoay manh va ton that ap suat nho, doan cong can cé ban kinh du
I6n. Néu duong kinh cong qua nho, dong nuéc sé tach 10p, sinh ra xody rdi (vortex) va

L =127.5m (6.13)

H =

=31.9m (6.14)
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tut ap 16N, anh hudéng dén lru lwong va tam phun. Nguoc lai, ban kinh cong 16n s& gitp
dong chay ém hon (it roi loan hon).

Theo kinh nghiém thiét ké duong 6ng, nén st dung cut cong loai dai v&i ban kinh
cong R toi thiéu khoang 1,5-3 lan duong kinh ong hoac 16n hon. Nghién ctru cho thay

, R s , ‘.
khi ty s cong D =1,5+3, t6n that dong chay dat gia tri nho nhat (dong chay it bi rdi).

Néu R tang qua 16n, ton thflt ma sat doc doan cong s tang do chiéu dai 6ng Ic'rq hon,
nhung nhin chung R 16n van tot cho sy 6n dinh cua dong. Do dd, trong thiet ke lang
phun luu lugng I6n, cac doan udn cong thuong rat thoai (ban kinh 16n) dé han ché xoay.
Ky hiéu va don vi: R (m) 13 ban kinh cong (tinh theo tim dudng 6ng), D (m) dudng
kinh 6ng.
Khi thiét ké, wu tién chon cat tiéu chuan loai long radius (thuong R = 1,5D dbi véi

clt tidu chuan). Véi lang phun yéu cau dong 16n va on dinh, co thé thiét ké cut uon riéng
V6i R 16n hon tiéu chuan (gip 1,5-3 1an D) dé giam thiéu dong xoay cuc bo

R =(2+3).D =187,5+375mm (6.15)

Chon R =200 mm.
6.5.4. Thiét ké két cdu voi phun nwéc chiva chdy di dpng

Cac thong sd CAu trac cta cac thanh phan khac cua man hinh nu6c chita chay c6 thé
tham chi€u dén duong kinh cua kénh chinh. Thi€t ké voi phun c6 thé dya trén cac quy
dinh cua man hinh chita chdy quoc gia (GB 19156-2019)[*°, trang bi 6 ling cam tay

. . 4000

duoc bo tri 2 bén than xe, vdi luu luong Q,, = e = 666, 666 1/pht.

Vay luu luong cia mdi lang can tay la:

66,66
Q. = 5 ——=11111s

Céc thong sd duoc dua ra doi véi lang cam tay 1a; ap. suat lam viéc Po = 1 MPa (theo
quy dinh tai 5.1.4 TCVNPO) | luu luong dau vao cac dau sang phun Q = 11,11 L /s,
chiéu dai tiét dién chinh luu L = 95mm, chiéu dai tong thé ciia voi phun 450mm, duong
kinh dau ra cua than sung c6 thé duogc tinh theo Cong thirc (2)17),

Puong kinh dau ra caa sing phun nudc chita chay d:

8p
d, = / JQ 6.16
? 4C027Z'2P0 (6.10)

Theo céac thong sd lam viéc ciia voi phun nudc chita chay dugc thiét ké, duong kinh
dau ra cua voi phun nudce dugce tinh toan nhu sau:

3
d, =110 1171110° =0,019m =19mm
0,8272.1.10

Chon d2 =20 mm
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Theo diéu tra thu’c‘té’, luu lugng chat chita chay cua hé thdng nuée trong duong ng
khoang 8-9 m/s, yéu cau thiét ké chung phai nhé hon 12 m/s. Theo d6, c6 thé tinh toan

dugc dudng kinh D ciia dau vao voi phun chita chdy.

Theo cong thirc dién tich mit ¢t ngang cua voi phun:
zd®
A=—= Q

4 vV

DPuong kinh dau vao cta voi phun nuée chita chay D:

6
D, - /4Q _ 4.11,11.1(3) _39.65mm
v 7.8,5.10

Chon D =40 mm.
Luc nay, van téc dau ra ciia voi phun v:

6
v, _Q_ 4Q2 _ 4.11,11.15)2 _15,71(m/s)
A xd° 7.(20.107)

(6.17)

_Theo tiéu cl}uén thiét ké trén, cau tric voi phun ctia voi phun nudc chira chay duoc
thict ké dugc thé hién ¢ Hinh 1, cac thong so thiét ké duoc thé hién ¢ Bang 6.3.

| |/ L.

Hinh 6.7. So d6 ciu trc lang phun chita chay
D-Pudng kinh dau vao cia voi phun; d-Pudng kinh dau ra cua voi phun;
a-Goc hoi tu cta voi phun; L-Chiéu dai téng thé cua voi phun;
I-Chiéu dai cta phan chinh luu voi phun.

Bang 6.3. Cac thong sb ciu trac ctia voi phun giam st chay.

Két cau Gia tri
Puong kinh dau vao cta voi phun D/mm 40
Puong kinh dau ra caa voi phun d/mm 20
Goc hoi ty cua voi phun a/° 11
Chiéu dai tong thé cua voi phun L/mm 300
Chiéu dai cua phan chinh lwu voi phun I/mm 120
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6.5.5. Tinh todn viing phii bt ciia ling phun cé dinh

Dé danh gia kha ning bao phu cia ling phun néc 6000 Lit/phut, cin xac dinh ving
dién tich dam chay téi da c6 thé phu bot hiéu qua. Ving phi bot phu thudc vao luu lwgng
phun, ty 1& tron bot, loai bot chita chay va mirc ung dung (Lit/phut trén mdi mét vudng)
can thiét dé dap tit dam chay. Theo tiéu chuan NFPA 1169 va khuyén co hing foam,
dam chay chat long loai B (xing dau) yéu cau khoang 4,1 lit/phat/m? ddi véi bot AFFF
tiéu chuan, hoic khoang 6,5 lit/phut/m? ddi véi bot protein truyén théng.

V6i luu lugng Q = 6000 lit/phut, dung foam AFFF (ing dung ~4,1 lit/phit/m?), dién
tich phu bot ly thuyét dat:

Ao =2 21460 m? (6.17)
41
Diéu nay co6 nghia 1a trong 1 phut, lang gia 6000 lit/phit c6 kha nang trai mot 16p
bot day 1én khoang 900—1500 m? bé mit chay, tuy loai foam. Trong thuc té, dé dap tat
hoan toan, thudng phun lién tuc 5-10 phit, nén tong dién tich bao phu ¢ thé gap nhiéu
lan con sé trén (dam bao phu di phu lai tao 16p bot day).

Ngoai dién tich mat phang, lan trén néc xe con c6 tim véi khong gian dang ké: phun
cao 20 m cho phép bao phil suon ciia bon chira xang dau cao tang hodc tudng nha xuong.
Bot ¢ thé bam dinh 1én bé mit thang dung & khoang cach xa, tao man bot bao vé két
cau khoi btc xa nhiét. Tam phun xa 85 m giup xe dau & khoang cach an toan (ngoai
ving nguy hiém né nhiét) ma van dua duoc foam tdi dam chdy. Ban kinh 85 m tao ra
vung phu hinh tron duong kinh ~170 m quanh xe

Tuy nhién, viing phu hiéu qua thuc té con phu thudc vao goc phun va k§ thuat thao
tac. D& bao phu dién tich 1n, thudng xoay ngang lang phun dé quét tia bot qua lai trén
bé mit dam chay. Goc mo tia phun (khi chinh vé ché do phun suong) cling anh huong:
Mo rong goc tia s€ tang bé rong quet nhung giam tam xa. Do d6, chién thuat t6i uu 1a
phun thang tia xa vao tam diém roi Chuyen sang quét ngang, két hop diéu chinh goe dé
bot roi trai déu. Nho kha nang xoay va diéu chinh goc linh hoat, ling gia noc c6 thé phi
bot ddng déu trén toan bo dam chay dién rong khi dwoc van hanh hop 1y.

Liang phun cb dinh 6000 Lit/phut trén ndc xe c¢6 ving phu bot 16n, du kha niang
khdng ché cac dam chay tran xing dau hay chay kho bai dién tich hang ngan mét vudng.
Kha nang nay dap Gmg yéu cau bao phu ving rong bang foam cua dé bai, gop phan dap
tat nhanh dam chay va ngin chay lan.

6.5.8. Lwa chen vi tri lip dat ling phun cé dinh va ling cam tay

Vi tri lang ¢ dinh trén noc: Lang phun foam c6 dinh dugc 1ap ¢ trung tAm noc xe,
ngay phia sau cabin (hodc trén noc khoang bom) dé c6 tam hoat dong bao quat nhat. Vi
tri ndy cao hon mit dit ~3-3,5 m (tuy chiéu cao xe), cho phép phun foam xubng cac
muc tiéu thip mot goc thuan loi va phun 1én cao ciing dat do cao téi da. Pit ling gan
cabin giup nguoi diéu khién (tr trong cabin hoac bang diéu khién bén hong) dé quan sat
huéng phun vé phia trude. Dong thoi, ket c4u khung néc tai diém nay thuong chac chan
(vi sat vach cabin va gia ¢6 bai khung sit xi), du chju lyc phan lyc khi phun. Ling duoc
gan trén bé xoay c6 dé gia cd, phan b tai trong déu 1én noc bon chira. Ngoai ra, vi tri
trung tim gitp goc xoay 360° ctia ling khong bi vudng boi cac thiét bi khac trén noc
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xe. Phia trudc lang thuong khong co6 vat can dé phun thang; cac phia xung quanh néu
can co thé han ché goc xoay vé sau cabin dé tranh phun vao chinh xe.

Vi tri cac lang cam tay: Céc xuét voi phun cam tay duoc bd tri doc hai bén hong xe,
tap trung ¢ khu vuc ngan bom va sau xe:

Mdi bén hong tai phia dudi xe 1ap 3 voi, thuan tién cho doi vién thao tic mé van lay
nudc/foam. B¢ cao lap dit cac hong voi khoang 1,0-1,2 m tinh tir mat dét, twong duong
tam eo — vai ciia ngudi trudng thanh, gitp viéc thao tac ndi voi va mang vac dé dang,
giam mét moi. Cac voi cam tay khi khong sir dung duoc gic trén gia hoic cudn gon
trong ngin, san sang rut ra.

Céch b tri trén dam bao phan bd déu quanh xe: bat ky huéng nao quanh xe ciing
c6 it nhit mot voi cam tay co thé vuon t6i. Doi chita chay c6 thé duang trai rong hai bén
va phia sau xe, tao vong cung phun bot bao quanh dam chay. Ddng thoi, néu tac chién
mot hudng, co thé tap trung nhiéu voi bén d6 (vi du 3 voi bén trai) dé ting luu luong
t6ng tai hudng do. V& an toan, cac vi tri 1ip dat dugc chon sao cho tranh vudng thiét bi
khac (thang, hop dung cu) va 16i di trén xe; dau ndi voi ¢ nip day chong bui nude khi
khong dung.

Nhu vay, vi tri 1ap dat lang ¢ dinh va ling cim tay d3 duoc lya chon tdi uu xét theo
tam hiéu qua va thuan tién thuc té. Lan trén ndc xe dat cao, trung tam dé toi da hoa pham
vi phun va d6 on dinh. Cac lang cam tay bo tri trai doc hai bén, dam bao moi goc do
quanh xe déu duoc bao phu va cho phép trién khai nhanh trong tinh huong khan cap.
6.6. Hé thong chia ty & nwéc/bot

6.6.1. Cdu tao b chia ty 1 nuwéc/bet

’ 'Hinh 6.8. B chia ty 1¢ nudc/bot
1 - Khép noi duong ong nudc; 2 - Khap noi duong ong bot; 3 - Vo bd chia.
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6.6.2. Nguyén ly hoat dong

Hé thdng chia ty 16 nudc/bot sir dung mot bo tron hdn hop 1dp & phia phun ra cua
bom. Nuéc duoc bom tir bom ly tim qua dudng dng nude vao cira vao chinh cua bo
tron. Bot c6 dic duoc bom tir bom bot thong qua mot van diéu chinh 4p luc t6i cira vao
bén hong bo tron. Bén trong bd tron, bot cd dac tao thanh mot 16p mang, nude di qua
|6p mang bot tao thanh hdn hop nudc/bot di ra khoi b tron va di vao duong dng dan toi
lang phun.

6.6.3. Thiét ké b chia ty 1¢ bot AFFF 3% cho hé théng xe chiza chdy

Hinh 6.9. B9 chia ty I¢ bot can balmg’ép luc (balanced pressure proportioner) dung
trong hé thong chita chay foam.
a. Hé thong ling phun cb dinh.

Tinh luu lugng bot can thiét: Vi ty 1& pha bot 3%, cong thic pha tron la: moi
100 don vi dung dich foam bao gom 97 don vi nudc va 3 don vi bot. Do d6 luu luong
bot Q, can thiét1a :

Q, =—-Q =0,03090, (6.18)
97
Vi Q. =6000 (lit/phut)
Q, = %Qw —0,0309.6000 ~186 (lit/phit)

Tuy nhién ta chon bom bot cong suat 300 lit/phat (thuc té sir dung ~62% cong
Suit) dé co d6 du, dam bao kha niang dap tng luu lugng va ép lyc yéu cau. Ap suat lam
Viéc cua bom bot dugc diéu chinh sao cho ap suat trén dudng 6ng bot bang gan véi ap
suat nuée (khoang 10 bar) dé dat can bang ap luc tai bo chia (b can bang ap lyc).

Phuong phap pha tron (Balanced pressure): Do c6 bom bot riéng, hé théng chon
bo chia ty 1€ can bang ap luc (balanced pressure proportioner). Thiét bi nay di€u chinh
luu Iwgng bot va nudc dé dam bao ap suat bot cao hon ap suat nudc ban dau va ty dong
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can bang qua van mang, tao ty 1& pha chinh xac. Phuong thirc nay cho phép ty & pha 6n
dinh bét chip dao dong luu lwong/nude. Hinh anh duéi ddy minh hoa bo chia ty Ié kiéu
can bang ap luc (balanced pressure proportioner) thudng ding trong cac hé thong chira
chay foam hién dai

Tinh toan dwong kinh 6ng: Van tdc dong nuéc trong dng dan khoang 3-5mv/s (dé
t6n hao ap luc hop 1y). Dung cong thic:

A Qe (6.19)
\Y
D= [4A (6.20)
/4
Vi Q_ =60001/ phut ~0,1m*/s, v=3+4 m/s

A= 6000 _ =0,025+0,033m*
3:4

=0,178+0,206m

. \/4.(0,025+o,oo33)
T

Vi vay duong ong thuc té can khoang 178-206 mm. Ta chon DN180 (180 mm)
lam duong 6ng chinh cap nudc, twong tng v ~2 m/s (duéi giéi han < 10 mv/s theo khuyén
nghi thiét ké hé théng chita chay.

Tuong ty, duong ong foam can van téc nho (~2—-3 m/s): voi Q, =186 Lit/phut

(=3,1 L/s) va v~ 3 m/s, ta c6 D ~ 0,036 m (36 mm). Ta chon 6ng DN60 (60 mm) cho
duong bot (v = 2,4 m/s).

Ton that ap luc va ap suat lam viéc: Ap suat dau ra ciia may bom nudc 1a 10 bar,
ap suat foam phai bang hoic nhinh hon dé bom foam vao. Véi dng bot ngan, ton that ap
luc khong 16n. Pam bao 4p suét tai dau bo chia ap luc (pilot) can bang khoang 10 bar.
Céc ton that ap luc trén 6ng nudec DN180 va dng bot DN40 dugc tinh theo cong thuc
Hazen-Williams!® cho 6ng thép, nhung vi luu luong 16n nén da chon D 16n dé ton that
nho.

Kiém tra yéu cau tiéu chuan: Theo NFPA 11[%%, h¢ thong ti I¢ bot phai dam bao
ti I1¢ pha chinh xac (3% véi sai so khong qua +1% / -0%) va phai kiém tra dinh ky. Ta
dat duoc 3% +0.09% trong tinh toan va chon bom du céng suat, nén c6 d chinh xac
cao. Bo chia ty 1€ va ap ke kiém tra ap suat duoc lap dat day du, dap ing yeu cau "dugc
kiém tra it nhat mdi nam".

b. Hé théng ling phun di dong

Tinh luu luong bot can thiét: Tuong tu, Véi ty 16 3%, ta co:

3
Qf _EQW (621)

Véi Q, =6671/ phut
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Q = %.667 = 20,6 Lit/phut

Hé thong lang di dong (monitor di dong) trén xe ctru hoa thuong c6 bom nude
tich hop va c6 thé dung bd chia cén bang 4p luc hodc b¢ chia ty 1€ phun (nozzle ratio
controller) don gian. Tuy nhién do c6 bom bot riéng, ta van ap dung bo chia can bang
ap luc. DOI voi luu lugng nho, cling ¢6 the dung bo chia dat ¢ gan lang phun di dong.
Tuong tu, can dam bao ap suat foam dau vao =10 bar d€ can bang véi nuéc. Bo chia ty
Ié¢ dam bao Iuu lugng foam ~20 Lit/phut dé dat 3%

Tinh toan dudng kinh éng:

Vi Q; =667/ phut = 0,01111m*/s, v=3+4 m/s

666,666

=0,0037 +0,069m*

=0,059m

D J4.(0,037 +0,069)
T

Puong kinh gan nhat chon DN65 ( =~ 70 mm) hay DN2Y% ( ~ 63,5 mm). Chon
DNG65 giup v = 2,5 m/s; DN50 (50 mm) thi v = 3.36 m/s cling dugc chap nhan. Gia su
chon DN2%; (63,5 mm) cho duong nudce lang di dong (v = 3.5 m/s). Puong foam: vai
Q; = 20,6 Lit/phut (= 0,000343 m*s) vav~3 m/s, D~0,0119 m (~12 mm). Ta chon
dng DN15 (=15 mm) cho dudng foam, cho v = 2.4 m/s.

Ap suég lam viéc: Nuace van & 10 bar; foam can 4p suat gan turong duong dé bom
vao b chia. Ton that ap luc trén doan 6ng ngan rat nho. Bam bao ap suat tai lang phun
> ap suat toi thiéu theo dir liéu nha san xuat lang (thwong ~8-10 bar dé dat tam phun
hiéu qua).

Thong s6 thuc té vs chon: Thuc té: Q. ~ 667 Lit/phut, Q, ~ 20,6 Lit/phut, ap
suat 10 bar. Chon: éng nuéc DN65 (70 mm, v 2,5-3,5 m/s), 6ng foam DN15 (15 mm, v
~ 2,4 m/s), bom foam 300 Lit/phut.

~ Mic du h¢ luu lugng nho, ti 1¢ pha 3% van phai chinh xéc. Viéc chon bom lon
va ong foam du kich thudc dam bao Iuu luong kiém soat tot. Theo NFPA 11139 i | pha

3% + 1%; ta dat khoang 3.08% (&) ~3%. Mbi nam can kiém tra hé théng va diéu

chinh néu can.
6.7. M phéng hé théng hoat dong ciia bet chira chay bang Automation Studio
6.7.1. Muc tiéu mé phong

Viée xay dung md hinh mé phong hé thong tron foam chita chay bang phan mém
Automation Studio 7.0 Professional nham muc dich:

Panh gia tinh dang din trong thiét ké so d6 nguyén ly hé thong cap foam chira
chay thong qua viéc mo phong hoat dong thuc té trén nén tang phan mém ki thuat sé.
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Phan tich nguyén ly hoat dong cua tirng cum chure nang, dac biét la qua trinh pha

tron gitra nudc va chat tao bot (foam) theo ty 1€ dinh truéc.

~ Xac dinh cac thong s6 van hanh co ban nhu luu lugng dong chay, ap 0su€'1t tai cac
diém do, toc do dap tng cua cac van dieu khién, va khd ndng van hanh 6n dinh khi
chuyén doi gitra cac ché do hoat dong.

Tao diéu kién dé thuc nghiém va quan sat hiéu qua van hanh cta hé thong trong
cac truong hop gia dinh nhu mat nguon foam, qua ap cuc bg, rira dwong ong, hoac chi
sur dung nudc.

Lam co s& dé danh gia tinh kha thi va do tin cay cua thiét ké khi tng dung thuc
te vao cac loai xe chira chay sir dung h¢ thong lang phun foam co dinh.

6.7.2. Cdu hinh mé phong hé thong

Hé thdng m6 phong bao gdm day du cac thanh phan chire ning duoc trién khai

trén phan mém Automation Studio nhu sau:

Bang 6.4.Cau hinh mé phong cua hé théng

Thanh phan Thong s6 k¥ thuat

Bon chira nudc Dung tich: 2500 lit

Bon chaa foam Dung tich: 6500 lit

Bom ly tdm cép nuéc Luu lugng dinh mirc: 10.000 lit/phut
Bom cap foam Luu luong dinh muc: 300 lit/phut

Ty I¢ pha tron bot Foam: 3%, Nudc: 97%

Van dién tir diéu khién Van 2/2 NC, diéu khién tay

Van relief Ap suat mo: 10 bar

S6 luong ling dau ra 6 lang chia thanh 3 cum: trai, phai, gia

6.7.3. Nguyén Iy hoat dgng cua terng cum chirc nang

a. Cum bon chira va bom cap nguon

‘ BN chira nude va bon chira foam duoc dat lam ngudn cap chinh cho hé thdng. Mdi

bon dugc noi vai mot bom riéng biét:

Bom ly tim hat nudc tir bon nude, cung cap luu lwong 16n (10.000 lit/phiat) phi hop
véi nhiém vy phun chira chay quy mo 16n.

Bom foam la loai bom banh rang hoac piston nho, c¢6 luu luong 300 lit/phat, dam
nhiém dua chat tao bot tir bon foam vao hé thong tron.

Luu lugng ciia hai bom duoc cau hinh sao cho dam béo ty 1¢ 3% foam — 97% nudéc
tai diem tron.
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b. Cum tr¢n va chia ty I¢ foam

Qua trinh trén duoc thyc hién bang thiét bi chia ty 1¢ (proportioner). Trong mo6 hinh,
chtc ning nay duoc thé hién bang mot diém ndi gitra hai dong (foam va nudc), co thé
thém orifice hoic flow restrictor dé diéu chinh luu lugng foam chinh x4c hon.

Khi hai bom hoat dong dong thoi:
e Nudc Vé; foam duoc tron tai diém~giao ‘
o Dong hon hop nay sau d6 dugc dan tdi cac cum van va dau phun

Néu bom foam dirng hodc bi ngét, dong nuéc van co thé di qua hé thdng, chuyén
sang ché do phun nudc hoan toan.

c. Cum diéu khién dong va phén phdi

Sau qua trinh tron, dong foam sé& di qua hé thdng van dién tir diéu khién dong chay.
Cac van nay:

La loai 2/2 NC solenoid, mac dinh dong, chi mo khi duoc Cép dién

Puoc chia thanh 3 cum van tuong tng Vi cac nhom lang:
e Cum lang trai (3 lang)
e Cum lang phai (2 lang)
e Cum lang trén gia c¢b dinh (1 lang)

d. Van héi ap (Relief Valve)

D¢ bao vé hé thong khoi hién twrong qua 4p (do tic nghén dwong 6ng, I5i van
dong...), hé thong duogc trang bi van relief tai dau ra ciia bom nudéc.

Van duoc cu hinh v6i ngudng ap suat mo: 10 bar

Khi ap vugt qua, van s€ ty dong mo dé xa ap vé bdn nude, tranh hu hong bom hodc
vo duong ong.

e. Cam bién va dau ra ling

I\{ISi nhanh ling déu co thé gan Cémqbién ap suat hoic luu luong dé danh gia hiéu
qua dau ra. Lang phun mo phong duoc thé hién bang orifice hoac valve mo ra khi quyén,
cho phép do toc d6 dong ra.

f. Cac ché d9 van hanh cia hé théng md phéng
% Ché d9 van hanh chuan

Bom nudc va bom foam hoat dong dong thoi.

Dong foam duoc tron dang ty 1€ 3%.

Van diéu khién cic cum ling duoc bat theo yéu cau chién thuat.
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Hinh 6.10. Hoat dong trong diéu kién binh thuong.
% Ché dd ngat foam
Bom foam dirng hoat dong.
Dong nudc van tiép tuc cip cho ling, chuyén sang ché d6 phun nudc hoan toan.

Dung trong trudng hop foam hét hoic can tiét kiém tai nguyén.
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Hinh 6.11. Ché do hoat dong phun hoan toan khi ngat bot.
% Ché dd rira dwong 6ng
Sau khi ngat foam, chi bom nuéc van hanh.
M toan b van dén cac lang dé xa toan bo hdn hop con trong ong.

Tranh déng tu hoic tic nghén trong dudng éng do du lugng foam.
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Hinh 6.12. Xit rira dudng 6ng bang nudc.
% Ché dd hoi ap (an toan)
Néu hé thdng bi tic ling hodc dong tit ca van ma bom van hoat dong.
Ap suét ting vuot ngudng 10 bar — van relief mo, hoi dong vé bon nudc.

B40 Vvé an toan cho hé thong va thiét bi.
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6.7.4. Nhdn xét va danh gia moé phong
Qua qué trinh mé phong, hé thdng cho thdy kha ning:
- Phéi hop tét giita hai dong nudc va foam theo ding ty ¢ thiét ké.
- Van hanh linh hoat, thay d6i duoc gitra cac ché do khac nhau.
- Cac van diéu khién phan ¢ng nhanh, dé thao tac.
- Hé thdng xa ap hoat dong on dinh, gitip dam bao an toan.

Két qua mo phong 1a co so dé khang dinh thiét ké so do nguyén 1y 1a dang dan, kha

thi va c6 thé trién khai trén thuc té.
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Chwong 7: THIET KE HE THONG PIEU KHIEN

Trong chuong nay, hé thong diéu khién van buém dleu tiét Ivu luong cho ling phun
tu dong s& dugc thiét ké chi tiét, tir mo hinh tong thé dén ciu trc tin hiéu diéu khién va
ché d6 van hanh. Trong tam cua chuong la xay dung giai phap diéu khién phu hop véi
diéu kién thuc té cua hé thdng, dam bao kha nang phan ho6i nhanh, van hanh linh hoat
va an toan tuyét ddi trong cac tinh hudng khan cap.

No6i dung chuong bao gdm: lya chon cdu hinh PLC diéu khién, phén tich va mé ta
cac tin hiéu vao/ra, xy dung thuat toan diéu khién cho hai ché d6 (Manual va Auto),
céc diéu kién an toan va phan (mg hé thong khi xay ra 16i. Ngoai ra, chuwong ciing trinh
bay so dd két ndi phan ctng gitta PLC va cac thiét bi ngoai vi, nhdm hoan chinh toan
b kién tric diéu khién cta hé thong.

Viéc thiét ké hé thong diéu khién dong vai trd quan trong trong viéc hién thuc hoa
phuong an da lya chon & cac chuong trude, dong tho1 ddm bao hé thong phun nude/bot
trén xe ctru hda hoat dong chinh xac, hi€u qua va dang tin cay trong moi tinh hudng.

7.1. Hé thong diéu khién logic kha trinh Programmable Logic Controller (PLC)
7.1.1. Dinh nghia

PLC (Programmable Logic Controller) hay con goi la bo diéu khién lap trinh logic,
1a mot thiét bi dién tir dugc sur dung trong cac hé thong tr dong hoa cong nghiép dé dicu
khién may méc va cac qua trinh san xuat. N6 thay thé cac hé thong diéu khién dua trén
ro le va cac thiét bi dién tir khac, mang lai hi¢u qua cao hon nho vao kha nang 1ap trinh
linh hoat va dé dang thay d6i khi can thiét.

7.1.2. Céu tao'™

B diéu khién PLC dugc cAu thanh tir nhiéu thanh phan khac nhau, giup dam bao
hoat dong 6n dinh va hi¢u qua cua hé thong diéu khién. 5 thanh phan chinh bao gom:

CPU (Central Processing Unit): Pay 13 b phan quan trong nhat ciia PLC, chiu trach
nhiém xu 1y tat ca cac dir li¢u va thuc hién cac 1énh logic theo chuong trinh da duoc lap
trinh.

Module Input/Output (I/O): PLC can phai giao tiép vai cac thiét bi bén ngoai thong
qua cac module I/O. Module Input nhan tin hiéu tir cac cam bién va thiét bi ngoai vi
khac, Con Module Output s€ gui tin hi¢u diéu khién dén céc thiét bi nhu dong co, van,
ro le, va céc thiét bi thuc thi khéc.

Ngudn cap: Cung cép dién cho CPU, cac module I/O va cac thiét bi ngoai vi khac.
Dé dam bao hoat dong lién tuc va 6n dinh, cac hé thong PLC thuong st dung ngudn cap
du phong hodc cac hé théng UPS (Uninterruptible Power Supply) dé tranh gian doan
trong truong hop méat dién.

B6 nhd: BO nhd ctia PLC duge chia thanh nhiéu loai, trong dé c6 bd nhd chuong
trinh (Program Memory) va bd nh¢ dit liéu (Data Memory). B nhé chuong trinh luu
trit cac 1énh va chuong trinh diéu khién, trong khi bo nhé dir liéu luu trit cac gia tri bién
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s6 va thong tin trang thai hé thng. Tuy thudc vao yéu ciu tmg dung, PLC c6 thé sir
dung cac loai by nhé khac nhau nhu RAM, ROM, hay EEPROM.

Cac giao thirc két ndi va truyén thong: PLC can giao tiép vdi cac thiét bi khac trong
hé thdng théng qua cac giao thirc truyén thong nhuw Modbus, Profibus, Ethernet/IP, hodc
CAN bus. Cac giao thtrc nay cho phép PLC truyén va nhén dit liéu tir cac thiét bi ngoai
vi, cac hé thong SCADA, hoic cac hé théng diéu khién phan tan (DCS).

/ﬁj Power Supply

Push Button Switch % & & Motor
< o
— -
Liquid Level Switch % ) Solinold
. O
g o — S ’
Limit Switch 2 2 " Speaker
a4 + - | Il
=3 o
Pressure Switch Q.  — 9
c = w, Light
e Q

Input Devices t ;
' g Output Devices
and Sensors
Memory and Loads

Programming
Device

Hinh 7.1. Cu tao bd diéu khién PLC.
7.1.3. Phén logi b$ diéu khién PLC

) PLC c6 thé duqc phan loai theo nhiéu tiéu chi khac nhau, tur lgich ,thu’('rc’, cAu truc,
dén ung dung cu thé trong cong nghiép. Dudi day 1a 3 loai PLC pho bién nhat:

PLC Compact: Day la loai PLC dugc thiét ké véi tat ca cac thanh phan (CPU, I/O,
ngudn cip) tich hop trong mot khdi duy nhat PLC compact thuong dugc sir dung trong
cac ung dung nho va don gian, noi khong can sb luong 16n cac dau vao va dau ra. PLC
compact c6 wu diém la dé dang cai dat va chi phi thap, nhung han ché & kha ning mo
rong va tinh linh hoat so v&i cac loai PLC modular.

PLC Modular: Loai PLC nay dugc thiét ké voi cac module roi, cho phép mé rong
va tuy chinh hé théng theo nhu cau cu thé. Mdi module ddm nhan mét chirc nang cu thé,
nhu CPU, I/O, hoic cac module truyén thong. PLC modular thich hop cho cac hé thong
16n va phic tap, noi can sb luong 16n 1/0 va kha ning mé rong cao. Uu diém cua loai
nay 1 kha ning mo rong linh hoat va dé dang nang cap, nhung chi phi thuong cao hon
so v&i PLC compact.

PLC Rack-mounted: P4y 1a mot bién thé cua PLC modular, trong d6 cac module
dugc gin trén mot gia d& (rack) chung. Cac module c6 thé d& dang thém hoic thay thé
ma khong can phai tat hé thong, gitip giam thiéu thoi gian ngimg hoat dong va ting tinh
linh hoat trong bao tri.
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7.1.4. Nguyén Iy hoat dong!"’!

Trong hé théng diéu khién tw déng, bo lap trinh logic kha trinh (PLC) van hanh dwa
trén mot nguyén tic co ban goi 1a chu trinh quét (Scan Cycle). Pay 13 mot chu trinh xir
1y khép kin, dugc 1p lai lién tuc véi tée d6 cao nham dam bao kha ning phan tmg nhanh
va chinh x4c v&i moi thay d6i trong méi truong van hanh.

Chu trinh Scan Cycle bao gdm bdn budc chinh, duoc thyc hién theo mét trinh ty
tuan hoan. Pau tién, PLC tién hanh quét va thu thap dir liéu dau vao tir cac thiét bi ngoai
vi. Céc tin hiéu nay c6 thé dén tir cam bién, cong tic hanh trinh, cong tic ap suat cam
bién murc hoic céc thiét bi do luong khac. Tuy thude vao loai module I/O duoc céu hinh,
dir liéu c6 thé & dang sb (digital) hodc tuong tu (analog). Giai doan nay dam bao PLC
c6 duoc thong tin cap nhat nhat vé trang thai hién tai ctia hé thong.

Tiép theo, PLC chuyén sang giai doan xt 1y dir liéu. Tai ddy, bo xir Iy trung tim
(CPU) thuc hién cac 1€nh diéu khién theo chuong trinh da dugc lap trinh san boi nguoi
dung. Viéc xtr Iy ¢6 thé bao gdm cac thao tac logic, tinh toan toan hoc, so sanh gia tri,
hodc thyuc hién cac diéu kién diéu khién phtc tap. Moi quyét dinh diéu khién déu duoc
dua ra tai budc nay, dua trén dir licu dau vao di duoc thu thap trudc do.

Sau khi hoan thanh qua trinh xir 1y, PLC cap nhat trang thai cho cac thiét bi dau ra.
Céc tin hiéu diéu khién s& duoc gui tir module output dén cac thiét bi thuc thi nhu van
dién tir, dong co dién, ro-le hodc dén canh bao. Diéu nay giup hé théng thuc hién cac
hanh dong can thiét, phan anh dung két qua xir Iy va logic diéu khién da dinh nghia trong
chuong trinh.

Cubi cung, PLC tién hanh kiém tra tong thé va chuan bi 1ap lai chu trinh quét tir dau.
Giai doan nay, thuong dugc goi 1a housekeeping, bao gdm cac tac vu kiém tra hé thong,
quan 1y bo nho, cap nhat trang thai hé théng va sin sang cho chu trinh tiép theo. Toan
bd qua trinh nay dugc thuc hién mot cach lién tuc, voi thot gian quet mdi chu trinh
thuong rat ngan — chi tinh bang vai mili gidy — giup PLC phan tng nhanh chéng véi moi
thay ddi ctia hé thong diéu khién.

Téc d6 va @6 tin cdy ctia chu trinh Scan Cycle dong vai tro then chét trong viéc dam
bao hiéu qua hoat dong cua hé théng diéu khién. Mot PLC c6 chu ky quét cang nhanh
thi cang c6 kha nang phat hién va phan hoi kip thoi voi cac tinh hudng phat sinh trong
thuc té, dic biét trong cac ing dung doi hoi do chinh xdc va an toan cao nhu hé théng
chita chay tu dong, day chuyén san xuat, hay céc hé thong diéu khién van dién.

7.1.5. Uu nhwoc diém ciia B$ diéu khién PLC

Uu Piém Ciia PLC

PLC duoc thiét ké voi muc tiéu don gian hoa qua trinh 1ap trinh va trién khai trong
cac img dung cong nghiép. V6i do bén cao,téc do xur ly nhanh, giao dién nguoi dung
tryc quan va cac ngdn ngir 1ap trinh dé tiép can nhu Ladder Logic, PLC gilp cac ky su
dé dang phat trién, ki€m tra va duy tri h¢ thong hoat dong 6n dinh

Ngodi ra so v6i hé thong DCS va PAC, PLC thuong c6 chi phi dau tu ban dau thap
hon, dac biét l1a cho cac h§ thong quy mod nho hodc trung binh. Diéu nay lam cho PLC
tr¢ thanh gidi phép kinh té cho nhi€éu doanh nghiép.
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Nhuoc Piém Ciia PLC

PLC thuong khong phu hop cho cac tng dung diéu khién qua phuc tap hodc yéu
cau xtr 1y dit liéu 16n, véi trudng hop nay thi DCS hoic PAC c6 thé cung cap hiéu sut
t6t hon. Trong cac hé théng doi hoi tinh toan va diéu khién cao, PLC c6 thé gip han ché
vé kha ning va tai nguyén.

PLC chu yéu dugc thiét ké cho cac ung dung diéu khién rdi rac va trung tim. Trong
khi d6, DCS vuot troi hon khi can quan 1y va diéu khién nhiéu quy trinh tir mot trung
tam diéu khién phén tan, dic biét 13 trong cac nha may quy mé 1én véi cac quy trinh lién
tuc.

7.2. Tinh toan van diéu tiét Ivu lwgng ling phun tw dong

Van diéu khién st dung trong hé thng 12 van bwém DN125 diéu khién bang motor
dién (Motor Operated Valve - MOV). Van c6 nhi¢m vu di€u tiét luu luong nudc/bot
trudce khi di vao lang phun tu dong.

Van ])NIZS duoc Iva chon voi vat liéu gang déo, dia inox va gioang EPDM dé dam
bao dd bén trong moi trrong nudce, bot va ap suat cao (10 bar).

Van dugc diéu khién boi PLC thong qua tin hiéu analog 4-20mA, cho phép diéu
chinh goc mo theo yéu cau thyc te, gitp toi vu hiu suat phun cling nhu tiét kiém luu
luong khi khong can thiét phun toi da.

7.2.1.Tén thit dp sudt:

2
AP:K.p;/ (7.1)

Trong do:
AP : Tén thét ap suét (Pa)
p : Khéi lugng riéng cia nude/bot (~1000 kg/m?)
K :Hé sd trd luc cua van (phu thudc vao loai van va géc mo)

v: Van téc dong chay qua van (m/s)

2 2

Mt mé van 60% (K=7): AP =K. p;’ _ 7.1002'8 — 2, 24(bar) (7.2)
2 2

Mitc m& van 70% (K=4,5): AP =K. p;’ _4,52908 _1 44tvar)
2 2

Mttc mé van 90%(K=1,8): AP =K. ”;’ =1,8.100§'8 — 0,58(bar)

Luu ¥: K ting rat nhanh khi géc mé nhé hon 60% nén t6n thét ap s& 16n, vi dong bi
can manh do tiét dién hep.
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. Ton that ap suat theo géc ma van (v = 8 m/s)
4 L
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w 3
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Go6c mo van (%)

Hinh 7.2. Biéu d6 ton that 4p suat theo goc mé van.
7.2.2.Ton thit luu lwgng
Thong sb dau vao:
Luu lugng danh dinh Q, = 60001/ ph
Ap suat ddu bom P, =10bar

R _o [P
Ql_QO-\/;o_QO. P (7.3)

Mtrc mé van 50%: Q, =5285l/ ph
Mitrc mo van 70%: Q, = 55511/ ph
Mitrc m¢ van 90%: Q, 5823/ ph
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Luu lugng thuc té theo géc ma van (v = 8 m/s)

T

6000

5823

wu
[e2]
o
o

Luu lugng thuc té (I/phut)
w ;]
S [#2]
o o
o o

5200

2000 60% 70% 90%

Goc mad van (%)

Hinh 7.3. Biéu d6 luu lugng thuc té theo goc mé van.

T6n that 4p sudt qua van anh hudng tryc tiép dén luu lugng thuc té cung cap cho
lang phun. Vi luu lugng danh dinh 1 6000 lit/phut, khi ton that ap suét tai cac goc mé
14 2.24 bar (60%), 1.44 bar (70%) va 0.58 bar (90%), luu luong thuc té chi con lan luot
1a 5285, 5551 va 5823 lit/phut. Piéu nay cho thay, nén uu tién van hanh van & géc mé
tir 70% trd 1én dé duy tri luu lwong gan véi danh dinh va giam thiéu ton that dang ké.

5

Hinh 7.4. Cong van budm.
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7.2.3. Lwa chon van thiét ké

Trong hé théng diéu khién phun nudce/bot trén xe clru hoa, van diéu khién déng vai
tro quan trong trong viéc diéu tiét luu lugng chinh xac dén lang phun c6 dinh. Dya trén
yéu cau van hanh thuc té va thong sb k¥ thuat cua hé thong, van duoc lya chon 14 van
buwém diéu khién bang motor dién Honeywell — mi hiéu V4ABFW16-080-112.

Van c6 dudng kinh danh dinh DN80, 4p suat 1am viéc PN16, dap tmg yéu cau luu
lugng khoang 3000 lit/phit twong duong v6i 180 m*/h. Theo datasheet, van c6 gia tri
Kvs =243 m*h tai goc m¢ 90°, dam bao kha nang cap luu lugng vuot nhu cau thiét ké,
gitip hé thong hoat dong 6n dinh trong cac diéu kién khan cap.

Bang 7.1. Thong s6 kich thudc van

PN Shep A 8 | c p |t |wu|oxk|ee|ne | - - o Weight (ko)
DN | nch Wakar Lug Waler Lug Water Lug
50 | = | 1305 | 67 | a3 | 527 | 15 | 11| & | %0 | &7 | 143 | 118 | 158 | 125 | 4218 | ame | 25 | 38
85 | 25 | 140 | 71 | 46 | e43 | 15 | 11| 65 | 50 | &7 | 143 | 137 | 18a | 145 | 4218 | 4mie | 32 | 42
30 | & | 150 | 83 | 46 | 786 | 15 | 11| & | 50 | &7 | 143 | 123 | 197 | 160 | so8 | emie | a6 | 47
100 | & | 183 | 95 | 52 | 7108 | 15| 11 | 65 | 50 | &7 | 158 | 156 | 222 | 180 | o018 | &mi6 | 48 | @
125 | & | 178 | 110 | 56 | 123 | 23 | 14| @ | 70 | 410 | 188 | 180 | 254 | 210 | o018 | &Mi6 7| 108
50 | & | 181 | 124 | 56 | 155 | 28 | 18| @ | 70 | 410 | 188 | 212 | 292 | 2400 | 5022 | &m0 | 78 | 142

o | 20 | & | 2% |63 |60 | 202 |20 17| @ |70 | &0 [221 | 266 | e | 295 | 12022 | veweo | 13z | im2
250 1w i< 227 (133 250 35 2 25 ne 412 285 325 413 355 124026 12024 152 268
300 | 127 | 315 | 252 | 7B | 201 | 39 | 22 | 125 | 102 | 412 | 316 | 203 | 483 | 410 | 12026 | 12mes | 325 | &0
350 LY jes 267 7 333 45 2 75 140 418 e 436 827 470 16926 16-M24 £13 5%
200 | 16 | 400 | 308 | 102 | 3% | 45 |27 | 175 | 140 | 418 | 332 | 488 | %8s | 525 | 16030 | 627 | 61 %
350 | V& | az2 | a8 | 11a | 4%0 | @5 |27 | 210 | 168 | 422 | 38 | %as | & | 585 | zo@m | momer | 12 | 122
500 | 200 | a80 | 361 | 127 | 491 | 45 | 36 | 210 | 165 | 42z | avz | 59t | 705 | 650 | 20033 | 2ome0 | 128 | 202
600 2 se2 454 154 52 45 36 210 165 4.22 5.7 816 832 770 20036 20653 188 27
50 | > | 1305 | 67 | 43 | 528 | 15 | 11| % | 70 | 40 | 143 | 185 ~ | 125 | ao18 | +-me | 35
5 | 25 | 140 | 71 | 46 | 644 | 15 | 11| o | 70 | 40 | 143 | 185 ~ | 145 | 8018 | B M6 | 45
80 | & | 150 | 83 | 46 | 787 | 15 | 14| % | 70 | 10 | 158 | 200 ~ | 160 | 8o18 | Bme | 51
700 | & | 183 | o5 | 52 | a1 | 15 | 1a| o | 70 | 40 | 188 | 235 ~ | 190 | 8023 | B M2 | 68

25 [725 | & | 178 | 110 | 6 | 1231 | 20 | 17| %0 | 70 | 430 | 221 | 270 — | 220 | B@27 | B wMes | se
150 | 6 | 191 | 124 | 56 | 1551 | 29 | 17 | @0 | 70 | 410 | 223 | 300 | 250 | sezr | &Mt | 108
200 | 6 | 239 | 163 | 60 | 2022 | 28 | 22 | 125 | 102 | 432 | 285 | 380 ~ | at0 | 12027 | 12-m2s | 185
250 | 10° | 285 | 227 | 68 | 2502 | 38 | 22 | 125 | 102 | 412 | 316 | 42 a0 | 12030 | 12 W27 | 269
300 | 127 | 916 | 252 | 78 | ao12 | 38 | 27 | 150 | 125 | 414 | 332 | <85 230 | 16030 | 16 27 | 455

Van st dung bo truyén dong dién dang tuyén tinh (modulating actuator) diéu khién
bang tin hiéu analog 4-20mA hodc 0-10V, tuong thich vdi h¢ thong diéu khién trung
tam PLC. Thiét bi ciing hd trg tin hiéu phan héi vi tri, phuc vu giam sat va diéu khién
vong kin trong truong hop can thiét. Thoi gian mo/dong cta van khoang 12 gidy, phu
hop véi yéu cau phan hdi cua hé thong chita chay.

Vé vat liéu ché tao, than van lam bang gang xam GG25, dia van bang gang cau
GGG40 phu epoxy, truc bang inox SS416, va 16p dém lam kin bang EPDM — dam bao
d6 bén co hoc, chong an mon va thich hop lam viéc vé6i chat 1ong 14 nude hodc hdn hop
nudc—bot. Pic biét, van dat tiéu chuin IP67, cho phép lap dit trong moi trudng ngoai
troi, Am w6t va thudng xuyén tiép xtc véi nude.

Tir cac phan tich trén, c6 thé két luan rang van buém diéu khién dién Honeywell
V4ABFW16-080-112 hoan toan phit hop dé sir dung trong hé thdng diéu khién luu lugng
cua xe ctru hoa, ddm bao yéu cau k¥ thuat vé luu lugng, ap suat, do bén, kha nang diéu
khién va muc dd an toan.
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Hinh 7.5. Van buém diéu khién dién Honeywell V4AABFW16-080-112.
7.3. Piéu khién co bin danh cho van
7.3.1. Gidi thiéu co bin vé module chita chdy

Trong hé thdng diéu khién van cap nudc/bot trén xe ctru hoa, bo diéu khién kha trinh
(PLC) duoc st dung la Mitsubishi FX Series, mot trong nhiing dong PLC ph6 bién va
on dinh trong cong nghiép.

B6 PLC nay dugc 1ap trinh dé diéu khién van buém diéu khién dién theo tin hiéu
analog 4-20mA, c6 thé mo theo phﬁn tram goéc tuy nhu cau van hanh thuc té. Dic biét,
thiét bi duoc thiét ké phu hop dé lép dat trén xe co dong, c6 kha nang hoat dong 6n dinh
trong moi truong co6 rung dong, nhiéu dién tr hoic dién ap cao.

Theo thong tin k¥ thuat tir nha thiét ké xe, hé théng PLC Mitsubishi FX trén xe dat
tiéu chuan chdng nhiéu ISO 7637-2, ddy 1a tiéu chuan danh cho thiét bi dién tir trén xe
co gidi, dam bao kha ning chong nhidu dién ap dot bién tir hé thong dién dc quy, may
phat hodc thiét bi cong suét cao khac.

Ly do lua chgn PLC Mitsubishi FX

Trong hé thong diéu khién luu luong nudce/bot trén xe ciru hoa, yéu ciu dit ra doi
vo1 PLC 1a: hoat dong on dinh trong moi trudong rung dong, chiu dugc nhiéu dién ap, co
kich thudc nhd gon, hd tro tin hiéu analog, va 1ap trinh linh hoat. Dya trén céc tiéu chi
d6, hé thong st dung bd diéu khién PLC Mitsubishi dong FX — 14 dong PLC phd bién
dén tir Nhat Ban, c6 d6 6n dinh cao, d& tich hop va chi phi hop 1y.

Uu diém
e Thiét ké gon, chac chan, phu hgp cho mdi truong lap dat trén xe ctiru hoa hodc
thiét bi di dong.

e Tich hop sin cong I/O, hd tro mé rong analog, d& dang diéu khién cac van
tuyén tinh nhu van buém.
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e HO tro tdt cac chudn truyén thong (RS-485, Modbus RTU,...), d& két ndi véi
HMI, cam bién, thiét bj diéu khién khéc.

e Chdng nhiéu tbt, dic biét dat tiéu chuan ISO 7637-2 — phu hop lap trén
phuong tién co gidi.

e Phin mém lap trinh GX Works2/3 d& dung, phd bién tai Viét Nam, c6 nhiéu
thu vién mau.

e Gia thanh hop 1y, dé tim linh kién thay thé.

7.3.2. Céu tritc hé théng diéu khién
B diéu khién PLC trung tdm: Mitsubishi Model FX.
Ng0o ra analog tur PLC: 0-10V haowjc 4-20mA.
Van buém diéu khién dién MOV.
Ngudn cap motor: 24V (2x12/220 Ah).
Cam bién 4p suét va cam bién luu lugng.
7.3.3. Nguyén ly hoat dong

Hé thong diéu khién van buém trong xe ctru hoa van hanh theo nguyén Iy phan hoi
tin hiéu tir cdc cam bién dau vao dé diéu khién chinh xac géc mé van nham dleu tiét luu
lugng chat 1ong dén ling phun. Toan bd qua trinh bat dau khi cam bién ap suat va cam
bién luu lugng duoc lép dat ngay sau van, lién tuc truyén dit liéu thuc té vé module dau
vao cua PLC Mitsubishi FX.

CPU trong PLC xir 1y tin hiéu ddu vao va so sanh voi gia tri dat trude (setpoint) vé
ap suat va luu luong. Khi nhan thay luu lugng thap hon yéu cau (vi du: ngudi van hanh
dit 3000 lit/phat nhung chi dat 2500 lit/phat), PLC s& xudt tin hiéu diéu khién analog
(4-20mA hodc 0—-10V) dén motor dién diéu khién van budm, yéu cau ting goc md (vi
du tir 50% 1én 70%). Tir d6, luu luong s& duoc diéu chinh ting 1én.

Cam bién luu luong s& tiép tuc phan hoi gia tri méi vé PLC dé dong vong lap diéu
khién. Néu luu luong da dat ngudng dit (vi du 3000 1it/phit), van s& giit nguyén vi tri.
Néu tiép tuc sai 1éch, PLC s& ty diéu chinh thém dé dat luu luong toi wu. Qua trinh dién
ra lién tuc, gitp dam bao luu luong thuc té khdp véi yéu cau van hanh tai ling phun.

Bén canh d6, cam bién 4p suét ciing hoat dong dong thoi dé giam sat 4p suat duong
ong. Néu phat hién ap suat vuot qua gioi han an toan (vi du >10 bar), PLC s€ tu dong
dong van hodc ngat tin hiéu diéu khién dé tranh su co.

Hé théng duogc 1ap trinh cac chirc nang bao v€ nhu: giam sat mét tin hiéu cam bién,
so sanh sai léch vuot ngudng cho phép, canh bao 15i trén HMI, va tu dwa van vé trang
thai an toan khi c6 bat thuong. Nho d6, hé thong van hanh 6n dinh, chinh xac va tuyét
d6i an toan, ngay ca trong méi truong lam viée khac nghiét trén xe ctru hoa.

Giang vién huéng dan: PGS.TS. Lé Minh Buc 162
Sinh vién thyuc hién: Nguyén Viét Hoang, Ho Nhat Quang, Ha Thanh Tuan, Dinh Vin Tién Dat



Thiét ké hé thong chita chdy bang nuéclbot dua trén xe co sé Mercedes-Benz Actross 3358-6x4

Cong the

nhiin not

Cam bidn muye |

T trong xi 1éc

Cong tic
hanh trinh

[Cam bien ap suat-
\

Cam bicn
_ wulugng |

|
=

CAPNGUON

THIET
Bl 1

DAL

% VAO

=
* p‘ Motor diéu khién
van budm
THIET ——
BI | Van dié |
) ———Hh b an dign
™ CPL DAL | |
RA
| Role ’
| l
| Dén bio va cdi
| canh bao
rii
BO
NHO
THIET B] LAP

FRINH

Hinh 7.6. So d6 khéi qua trinh hoat dong sir dung PLC.

7.4. Logic 1ap trinh diéu khién van (Mitsubishi Model FX)2%!

7.4.1. Cdc tin hi¢u diéu khién trong hé théng va vai tro

a. Tin hiéu ngod vao (Input Signals)

Béang 7.2. Tin hiéu ngd vao

Tén tin hi¢u

Kiéu tin hiéu

Vai tro

Dir liéu bit truyén xuéng mo-dun

MO Digital diéu khién (vi du diéu khién 10
analog).
; ; - o
M1 Digital Kl(fh Eloat mé van & muc 70%
(tha cong).
; ; T 5
M2 Digital K1gh Poat mé van ¢ muc 90%
(tha cong).
. Bit [uon ON khi PLC chay — dung
M3000 Digital dé kich hoat chu trinh chinh.
D100 Data Register Q1a tri goc mo da tinh toan va xu
1y logic.
D200 Data Register Gia tri chuyén doi sang tin hi¢u

diéu khién analog 4-20mA.
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b. Tin hi€u xi ly ndi bg trong PLC
Bang 7.3. Tin hi¢u xtr 1y ndi bd trong PLC

Tén bién Kiéu dir liéu Vai tro
Dir liéu bit truyén Xuéng mo-dun
K2M100 M vector diéu khién (vi du diéu khién 10
analog).

Dbi tuong truyén tin hiéu diéu
khién.

Guri dir liéu tir thanh ghi dén mo-
dun analog output.

K1IM100 M vector

TO K0 K16 | Cau Iénh ddc biét

ADD K1600

K0 D100 Logic xt Iy Lénh cong dé dat gia tri 60%.
IAE]O)]I)) 5)‘2)000 Logic xu ly Lénh cong dé dat gia tri 70%.
210)11)) 11(()(2)800 Logic xu ly Lénh cong dé dat gia tri 90%.
EIZXODI;;’((;Z Logic xu ly g%l :11)}/;51? (lilz’ipgi\iiétir i cllzj Oe(l)nit?gg %413

c. Tin hi€u ngo ra (Output Signals)
Béang 7.4. Tin hiéu ngd ra

Tén tin hiéu | Kiéu tin hiéu Vai tro

DAl (TO

Bit noi (Manual Select) Kich hoat ché 36 mo van theo cac

instruction) muc: 60%, 70%, 90%.
Gui gia tri D102 ra mo-dun
TO KO0 A 1A . & 3 n
Cau 1énh giao tiép analog output bang 1énh TO
K16/K17
(Trans Output).

7.4.2. Logic diéu khién co bin

Trong ché d6 van hanh bang tay, toan bd qua trinh diéu khién goc mo cia van dugce
thue hién truc tiép boi ngudi van hanh théng qua cac nit nhan hodc giao dién HML
Nguoi dung s€ chon trudc mdt trong cac mirc mé van dinh san (vi du: 60%, 70% hoac
90%), phtt hop véi tinh hudng can diéu tiét luu luong dong chay qua van tai hién truong.

Khi ngudi ding kich hoat nit nhan diéu khién twong tng véi goc md mong mudn,
mot tin hiéu sb (bit logic) duoc truyén dén PLC. PLC s& xir Iy tin hiéu ndy va gan mot
gi4 tri phan tram twong g vao thanh ghi dir lidu ndi (vi du: 60% twong Gng gié tri 1600
trong don vi gia dinh). Gié tri nay sau d6 duoc chuyén doi sang tin hiéu tuong tu (analog)
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nho Iénh 13p trinh noi tai, thuong st dung ham TO dé xuit ra mo-dun diéu khién analog
(DA), duéi dang di¢én ap hoac dong dién (0—10V hodc 4-20mA).

Tin hi¢u analog sau khi dugc xuét ra s& diéu khién dong co dién (motor) diéu chinh
van budm dén ding vi tri mé twong Gmg. Vi hé thong khong str dung phan hdi tir cam
bién vi tri, nén toan bo diéu khién dya trén nguyén 1y diéu khién theo 1énh giri di, ma
khong kiém tra lai trang thai van sau khi thyc hién.

Uu diém cta ché d6 nay 1a don gian, dé lap trinh va phi hop v6i méi trudng van
hanh khong yéu cau dd chinh xac cao. Nguoi dung c6 thé chi dong kiém soat luong
chét 1ong qua van theo cam nhén thuc té hodc theo kinh nghiém. Tuy nhién, do khong
c6 phan hdi tir cam bién, ché d6 diéu khién nay khong dam bao tuyét d6i vé do chinh
xdc vi tri van sau khi md, va khong thich hop cho céac tinh hudng can giam sat lién tuc
hodc ty dong hi¢u chinh theo ap suét va luu luong thuc té.

7.4.3. Thudt todn diéu khién van buém bang PLC
Buéc 0: Khoi tao hé thong

Khi PLC bat dau chay, bit hé théng M8000 ludn & trang thai ON dé duy tri hoat
dong cua toan bo chuong trinh. Gia tri mac dinh ctia thanh ghi D100 dugc dat 1a 0, tuong
g v6i van dong hoan toan. Hé théng s& doi tin hiéu tir ngudi van hanh théng qua cac
nut nhan diéu khién trén HMI hodc bang diéu khién.

Budc 1: Lua chon goc mé van
Nguoi van hanh lya chon moét trong ba mirc mo ¢ dinh cua van thong qua cac nut
nhan, duoc gan véi ba bit ndi (internal bits):
e Nhéan nit MO chon mé 60%
e Nhéan niat M1 chon mé 70%
e Nhan nat M2 chon m& 90%

Budc 2: Gan gia tri twong ung
Khi mét trong cac nit nhan duoc kich hoat, chuong trinh s& ghi mot gia tri twong
g vao thanh ghi D100, cy thé nhu sau:
e MO =ON, D100 = 1600 (dai dién 60%)
e M1 =0N, D100 = 2000 (dai dién 70%)
e M2=O0N, D100 = 2800 (dai dién 90%)
Day 1a céac gia tri tién xir 1y, c6 don vi quy ddi theo thang gia dinh.

Budc 3: Xir ly tin hi¢u analog
Gia tr1 tai D100 s€ duoc chia cho h@“mg s6 K200, két qua dua vao D102, 1a gia tri
dong dién can xuat ra mo-dun diéu khién analog (DA).
Tir d6, dong dién tuong tng xuat ra s& 1a:
e 1600: D102 =8 tuong tng 13.6 mA
e 2000: D102 =10 tuong trng 15.2 mA
e 2800: D102 = 14 tuong trng 18.4 mA
Buéc 4: Xuét tin hiéu diéu khién
Tin hiéu analog tir D102 s& dugc truyén dén kénh analog output (DA) thong qua
1énh 13p trinh
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Budc 5: Hién thi va giam sat

Gia tri phan trim mo van, ciing nhu dong dién tuong tmg (4—20mA), duoc hién thi
trén HMI bang thanh ghi D100 va D102. Nguoi van hanh c6 thé giam sat trang thai tryc
ti€p trén man hinh. Ngoai ra, néu 1ap trinh thém cac dén bao M200-M203, c6 thé hién
thi tryc quan trang thai dang mé ¢ mirc nao.

SZ

Khai tao hé lhéng. doc
ciam bién All, A2

Cac nut MO, M1,
M2 duogc nhan

Assign D100
value = 1600

MI ON
70%

Assign D100
value = 2000

M2 ON 90%
90%

Yes

Assign D100
value = 2800

.

Hinh 7.7. So d0 thuat toan.
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7.4.4. Lap trinh trén GX Works2!>!

Trong thiét ké va trién khai hé thong diéu khién ty dong, dic biét 1a trong cac tng
dung doi hoi do 6n dinh va tinh phan hdi ttrc thoi nhu hé théng diéu khién phun bot nudc
trén xe ctru hoa, viée lya chon phan mém 1ap trinh phu hop véi dong PLC st dung dong
vai tro then chét. Trong dé tai nay, hé diéu khién sir dung PLC dong FX ctia Mitsubishi,
va phan mém duoc lya chon dé 1ap trinh 1a GX Works2 — mét trong nhitng méi trudng
phat trién chinh thirc va chuyén nghiép do Mitsubishi Electric phat hanh.

GX Works2 1a phan mém 14p trinh tiéu chuén cho cac dong PLC MELSEC FX series
va L series, cung cdp kha ning lap trinh bang ba ngdn ngit theo chuan quéc té IEC
61131-3: Ladder Diagram (LD), Instruction List (IL), va Structured Text (ST). Trong do,
Ladder Diagram 1a ngon ngit dugc str dung chinh trong dé tai do dic tinh truc quan, d&
kiém soat logic, d& kiém tra 16i va phu hop véi sinh vién hodc k¥ su 1am viée v6i cac hé
théng cong nghiép co ban.

Mot trong nhiing 1y do chinh dé Iya chon GX Works2 14 tinh twong thich hoan toan
v6i cac thiét bi phan cling ciia Mitsubishi, tir PLC, module I/O mo rong dén céc thiét bi
diéu khién truyén thong, servo hodc bién tan. Piéu nay gitip qué trinh két ndi, cdu hinh
dia chi, truyén tin hiéu va theo doi trang thai hé théng dugc thuc hién nhanh chong,
chinh xéc va dang tin cay

GX Works?2 cling cung cap giao dién tryc quan, hd tro thiét 1ap va m6 phong offline,
cho phép ngudi lap trinh klem tra logic diéu khién, trang théi thiét bi, bién ndi va dau ra
trude khi trién khai thuc té. Nho do, cac 16i logic hodc thiét ké sai c¢6 thé duoc phat hién
s6m, han ché tdi da rui ro trong qua trinh van hanh hé théng that.

Vé mat d6 tin cay va hi¢u suit, GX Works2 cho phép 1ap trinh v61 do chinh xac tirng
budc 1énh, hd tro debug truc tiép trén PLC dang hoat dong ma khong can dirng toan h¢
théng. V&i kha niang giao tiép thoi gian thyc, ngudi dung c6 thé giam sat gia tri thanh
ghi, thay d6i thong s6 van hanh, chan doan 13i tirc thi va phan ng linh hoat véi cac tinh
huéng bt thuong. Pidu nay dic biét quan trong trong cac hé thong diéu khién phuc vu
ctru hoa, noi thoi gian va do chinh xéac trong phan tng 13 yéu té sdng con.

Khong nhitng thé, phan mém con hd trg ngudi ding t6 chirc chuong trinh theo ciu
truc module (Program Organization Unit — POU), thuan tién cho viéc mé rong, phan
tich, hoac bao tri vé sau.
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a. Set cac gia tri dat

New Project X

Series: [Fxceu ~l

Type: [FxauFxauc ~]

Project Type: v
I Use Label

Language: ILadder L]
OK Cancel I

Hinh 7.8. Nhap module, type module va ngdn ngir 1ap trinh cho PLC.

b. Muc tiéu cia logic

Chuong trinh dugc viét trong méi trudng GX Works2 cho dong PLC Mitsubishi FX.
Muyc tiéu cua logic nay la:

Thiét 1ap gia tri gbc md mong mudn ctia van budm (bang thanh ghi D100).
Chuén héa tin hiéu dé xuét ra module analog (duéi dang 4-20mA hoic 0-10V).
Gui tin hiéu dén thiét bi diéu khién van buém qua cac 1énh TO (viét vao
module m¢& rong).

Hb trg nhiéu mic d6 mé dya trén ché d6 diéu khién (manual hoic preset).
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MB000
0 } {ApD KO K800 D100 1
gia
can doc
[mov D100 Kam100 7}
gia tri
can doc
[T0 KO K16 K2M100 K1 1
I
{10 KO K17 H4 K1 1
&
{To KO K17 HO K1 ]
[To KO K16 K1M100 K1 ]
r
{10 KO K17 H2 K1 1
=
{10 KO K17 HO K1 1
MO
¥ 1
i7 _{ } {A0D K1600 KO D100 ]
gia tri
can doc
M1
" 1 r
5— | {A0D K2000 KO D100 ¥
gia tri
can doc
M2
L r
13 _{ } {A0D K2800 KO D100 1
gia tri
can doc
MB000
n } Y D100 K200 D102 1
gia tri gia tri
can doc 4-20ma
19 [eno 1
Hinh 7.9. Ladder Code.
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Hinh 7.10. Chay m6 phong.

Chung ta bat ddu bang cach nap toan bd chuong trinh d 1ap trinh vao PLC mb
phong trong GX Works2. Phan mém sé& hién thi trang thai truyén dit liéu dé ching ta
theo ddi tién trinh. Sau khi nap thanh céng, chung ta chuyén PLC sang ché d6 RUN.
Lic nay, chuong trinh bt dau thyue thi giéng hét nhu trén PLC vat 1y, vai cac 1énh dugce

quét lién tuc theo chu ky.

Trong mdi truong mo6 phong, chung ta co thé chu dong thao tac cac thiét bi dau vao
40 nhu cong tic, nit nhan hodc cam bién bang cach bat/tat truc tiép trén phan mém. Tur
d6, chung ta quan sat phan tng ctia cac dau ra nhu dén, motor hay tin hiéu analog dé
danh gia tinh chinh x4c ctia chuong trinh. Pong thoi, chiing ta ciing c6 thé diéu chinh
cac thong sb dat trude, kiém tra cac ché do tu dong, béng tay, va quan sat cac tinh huéng

16i gia 1ap nham dam bao hé théng hoat dong an toan.
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Hinh 7.11. Céc gia tri cho 1énh.

Trong chuong trinh diéu khién van buém bang PLC dugc mo phong trén phan mém
GX Works2, chung ta di thiét 1ap ba mirc géc mé tiéu chuan twong ung véi ba ché do
van hanh chinh 1a 60%, 70% va 90%. Mdi muc d6 nay duoc gan mot gia tri sb nguyén
cu thé, dugc tinh toan dua trén thang do cua bd diéu khién analog ma van nhan tin hi¢u,
thuong 1a dang dién 4p 0—-10V hoac dong dién 4-20mA.

Cu thé, gia tri diéu khién van dugce luu trix trong thanh ghi D100. Khi chung ta mudn
van mé 60%, ching ta s€ kich hoat ngd vao MO0. Tai rung sb6 67, 1énh ADD sé& cong gia
tri K1600 vao KO0 va luu két qua vao D100. Con s6 1600 twong Gng véi 60% do mé cua
van, dugc quy doi theo thang chuan ma hé thong analog sir dung.

Tuong tu, tai rung s6 75, néu ching ta chon mic m¢ 70%, ngd vao M1 sé duogc kich
hoat. Lénh ADD trong rung nay s€ cong K2000 vao KO va ghi vao D100. Nhu vay, D100
s& mang gia tri 2000, tuong trung cho géc md van khoang 70%. Viéc quy doi nay da
duogc tinh toan tir trude dua trén thang do goc va gidi han tin hiéu analog dau ra.

Tai rung s6 83, khi lya chon mirc 90%, ngd vao M2 s¢€ bat, dan dén viéc cong gia tri
K2800 vao KO va ghi két qua vao D100. Nhu vay, gia tri 2800 dai dién cho goc mé 90%
cua van budm.

Trong rung cudi cung (rung sd 91), chuong trinh thuc hién phep chia gia tri D100
cho hang s6 K200 dé dua két qua v& dang tin hiéu phu hgp v6i module analog Xudt tin
hiéu 4-20mA hodc 0-10V. Két qua duoc luu vao D102, 1a thanh ghi chua gia tri da
chuin hoa, sin sang xuét ra thiét bi diéu khién motor gén v&1 van budom.
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ai | ADD K2300 Ko D100
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4 a1 E [ oo D120 K200 D2
1400 i
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Hinh 7.12. M¢& 60%.

Khi ching ta nhan nut diéu khién dé chon mé van & murc 60%, chuong trinh sé& thuc
hién mét loat thao tac tw dong nham dam bao van buém quay dung theo yéu cau. Tin
hiéu tlr nut nhan s& kich hoat bit logic MO — day chinh 1a diéu kién dau vao danh dau
réng ché 46 m& van 60% da dugc chon.

Khi bit MO duoc kich hoat, rung s6 67 trong chuong trinh Ladder s& duogc thuc hién.
Lénh ADD s& cong gia tri hang K1600 voi KO (nghia 14 0) va luu két qua vao thanh ghi
D100. Gia tri D100 lic nay tré thanh 1600 — con sé nay duoc chon dé tuong Gmg véi
mitc m& 60% ciia van buém. Pay 14 gi tri trung gian dai dién cho goc quay can thiét.

Sau khi D100 nhan gia tri 1600, rung tiép theo st dung 1énh DIV dé chia gia trj nay
cho hang s6 K200, két qua s& duoc ghi vao thanh ghi D102. D102 chinh 1 gia tri dau ra
dang s nguyén da dugc chuan héa, phi hop dé giri dén module analog, noi chuyén d6i
thanh tin hi€u dong dién 4-20mA hoac dién &p 0—10V. Tin hi¢u nay sau d6 s€ dugc dua
t6i motor ctia van buém, diéu khién nd quay dang dén mic mé 60%.

Nho viéc chia gia tri theo hé s6 chuan, hé théng dam bao rr:ing khi m¢ 60%, dong
dién hodc dién ap diéu khién dau ra cling chinh xac twong ng véi mitc d6. Qua trinh
dién ra mot cach tu dong, khong can can thi¢p thu cong thém, va ddm bao réng van mo&
chinh xac, 6n dinh va an toan.

Trong qué trinh van hanh, cac thanh ghi nhu D100 va D102 c6 thé duoc quan sat
tryc tiép trong phan mém GX Works2 & ché 46 mo phong. Diéu nay cho phép chung ta
x4c nhan rang tin hiéu di duoc xir Iy dung logic va cac gia tri trung gian ciing nhu dau
ra déu diing theo mong mudn.
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Hinh 7.14. M¢& 90%.

7.5. Di¢u kién an toan trong hé thong diéu khién van

o

K

Hinh 7.13. M¢& 70%.

A

7.5.1. Gidm sdt tin hi¢u cam bién (mdt tin hiéu)

DPé dam bao hé thdng hoat dong 6n dinh va an toan, PLC dugc 1ap trinh thyc hién
chirc ndng giam sat lién tuc tin hi¢u tir cdc cdm bién chinh, bao gdm cam bién ap suat
(AIl) va cam bién luu lugng (AI2). Viéc kiém tra ndy dugc thuc hién dinh ky trong moi

ADOD

— ADD

ATD

ADO

- ACO

T ADD

K602
K2000
K807
Do 0
2000
| s Ty
K1600 L0}
K2080 LU}
K28(0 Ko
0100 K200
200

0100
2000

0100
2030

109

2020

B

D100
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chu trinh quét (scan cycle), nham phat hién kip thoi cac tinh hudng mét tin hiéu hodc tin
hiéu khong hop I¢.

Cu thé, néu gia tri do dugc tor cam bién ap suat hodc luu lugng b?mg 0, hoac khong
thay doi trong mot khoang thoi gian lién tuc (thuong 1a 2-3 gidy, theo cdu hinh trong
chuong trinh), hé thdng sé& coi d6 1a trang thai mit tin hiéu cam bién. Dy c6 thé 1a ddu
hiéu cua céac sy cd nhu dut day tin hiéu, mét nguén cam bién, hong thiét bi do, hodc rut
cam bién khi bao tri.

Khi phat hién tinh hudng nay, PLC s& ngit ngay tin hiéu diéu khién analog dén
motor van, va dua van vé trang thai an toan. Trang thai an toan c6 thé 1a dong hoan toan
van hodc gitr nguyén goc mo hién tai, tuy theo cau hinh bao vé dugc thiét ké phu hop
v6i timg tinh hudng cu thé.

Ddng thoi, PLC sé& kich hoat c& 161 ndi bd (vi du: M11 = 1) dé luu trang thai 131 nay,
d6ng thoi giri tin hiéu hién thi thong bao 1én man hinh diéu khién HMI véi noi dung:
"Mat tin hiéu cam bién!". Viéc hién thi canh bao gitip nguoi van hanh nhanh chéng phat
hién va xtr Iy tinh huéng, tranh dé 16i anh hudng kéo dai dén hiéu suat hodc an toan cia
hé thong.

7.5.2. Gidi han dp suit lam viéc

Trong hé thong cip nude ap luc cao nhu trén xe chita chay, viéc kiém soéat va duy
tri 4p sudt trong gidi han cho phép 1a mot yéu cau bat budc dé dam bao an toan cho thiét
bi va ngudi van hanh. Do 6, hé thong diéu khién duoc 1ap trinh dé giam sat lién tuc gia
trj 4p suat thuc té thong qua cam bién ap suat dau vao (AIl).

Khi gia tri ap suat do duoc vuot qua ngudng cho phép (vi du: 10 bar), hé théng s&
ngay lap tic kich hoat co canh bao (M10 = 1). Co nay dong thoi co thé dugce lién két
voi1 den tin hi¢u hodc coi bao dong trén HMI dé canh bao nguoi van hanh vé tinh trang
qua ap.

Song song voi viéc canh bao, PLC s€ ty dong diéu chinh géc mé van budm dé giam
ap suit, thong thuong bang cach giam goc mé tir 10% dén 20% tuy theo cau hinh phan
hdi. Muyc dich 1a giam luu luong dong chay, qua d6 giam 4p suat trong doan 6ng sau van.

Néu sau khi di giam g0c mo ma ap suat van tiép tuc vuot ngudng cho phép trong
mot khoang thoi gian nhat dinh (vi du 2-3 gidy), h¢ thong s& thuc hién _doéng van khan
cAp, nham ngin chin nguy co gdy v 6ng, ro ri, hodc hu hong thiét bi dau cubi.

Cubi cung, su kién vuot 4p suat va hanh dong khan cap s& duoc hé thong ghi log
vao bo nh¢ (data logging). Viéc luu lai su kién gitp k¥ thuat vién phén tich lai nguyén
nhan su ¢, phuc vu cong tac bao tri va cai tién hé thong sau nay.

7.5.3. Kiém tra trang thdi van

Trong céc hé thong diéu khién ty dong sir dung van diéu khién motor dién (MOV),
vi€c gidm sat vi tri thuc té cuia van 13 mot yéu tb quan trong nham dam bao dd chinh xac
va do tin cay cta qua trinh diéu khién. Néu van dugc trang bi bd phan hoi vi tri (position
feedback sensor), PLC c6 thé so sanh lién tuc giita goc md dat trude va goc mo thuc té
clia van trong sudt qué trinh van hanh.

Trong trudng hop vi tri phan hdi khong khép vai vi tri diéu khién trong mot khoang
thot gian nhat dinh (vi du 2-3 gidy), h¢ thong s€ xac dinh day la tinh huong van khong
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dat dén vi tri yéu cau. Nguyén nhan cé thé do 13i motor, ket co khi, mat tin hiéu diéu
khién, hodc van bi can trd bdi vat theé la.

Khi xay ra tinh hudng nay, PLC sé& kich hoat canh bao 15i, hién thi thong bao trén
HMI v6i ndi dung: “Van khong dat vi tri yéu cau”, dong thoi giit nguyén trang thai diéu
khién hién tai & mirc an toan. Viéc khong tiép tuc giri tin hiéu diéu khién trong diéu kién
van hoat dong khong chinh xac giup ngan chén cac tinh huéng rai ro nhu ting ap dot
ngot, cap sai luu lwong, hodc mat kiém soat dong chay.

Tuy theo mirc do anh hudng cua van trong hé théng, k§ thuat vién c6 thé cdu hinh
PLC dé:
e Gilt van ¢ trang thai hi¢n tai.
e Pong van vé 0%.
e Hoac dua hé théng vao ché do cho stra 13i.

Viéc giam sat trang thai van chip hanh 13 can thiét dé dam bao tinh nhat quan giira
tin hi¢u di€u khién va hanh vi thyc té, dong thoi tao nén mot hé thong di€u khién an toan,
tin cay va c6 kha ndng phan hoi nhanh véi sy ¢6 k¥ thuat.

7.5.4. Bé tri van an toan khi van buwém bi qud tai

Trong trudng hop van buém diéu khién gip su ¢6 nhu ket co, khong phan hoi hoic
qua tai motor, ap sudt tai dau ra bom c6 thé ting dot ngdt gdy nguy hiém. Do d6, hé
théng dugc b tri van an toan tai vi tri gan van buém, v6i ngudng mé tir 10—11 bar, gitp
xa ap tirc thoi va bao vé dudng 6ng ciing nhu céc thiét bi lién quan. Pay 1a mot 16p bao
vé co khi can thiét bén canh cac diéu kién an toan diéu khién trong PLC.

7.6. Piéu khién ling phun ty dong
7.6.1. Muc tiéu diéu khién

Hé thong diéu khién goc quay cho ling phun ty dong trén xe ciru hoa dugc thiét ké
nhdm muc dich dam bao kha nang dinh hudng linh hoat, chinh xac va an toan cho tia
phun trong qua trinh van hanh chita chay. Trong diéu kién thuc té, ling phun duoc dat
trén noc xe vo1 muyc tiéu bao phu khu vuc rong, dong thoi phai phan tng kip thoi theo
yéu cau chién thuat tai hién truong. Do do, vige kiém soét goc quay theo ca phuong
ngang va phuong dimg 13 yéu td then chét trong viéc phat huy hiéu qua cta hé thong
phun.

Mot trong nhitng yéu cau quan trong 1a hé thong phai c6 kha ning van hanh & hai
ché do 1am viéc: diéu khién tir dong thong qua chuong trinh 14p trinh PLC (ché d6 Auto)
va diéu khién thu cong truc tiép bai ngudi van hanh trong trudng hop mat tin hiéu diéu
khién hodc xay ra su ¢6 hé thong (ché dd Manual). Hai ché d6 nay can duoc chuyén doi
linh hoat, ddng thoi dam bao hé thong khong bi gian doan hodc sai 1éch khi chuyén ché
do.

Ngodi ra, dé dap ng cac yéu cau van hanh trong diéu kién ap suét phun 16n va rung
dong manh, h¢ thong cling can dam bao c6 co ché ty ham hodc giit ¢ dinh L goc quay khi
khoéng c6 tin hi¢u dleu khién nham ngan ling bi léch hudng ngoai y mudn. Viéc phan
hdi goc quay thuc té vé PLC hodc giao dién giam sat ciing 1a mot phan khong thé thiéu
dé hé théng c6 thé ty dong ding chinh xéc tai vi tri mong mudn va dong thoi hd tro ghi
nhan trang thai van hanh.
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Tir nhitng yéu cau trén, hé thdng dugc xay dung véi muc tiéu cudi cing 13 dam bao
d6 On dinh, d6 chinh x4c cao va tinh sin sang van hanh trong moi tinh huéng khén cép,
dic biét trong méi trudng lam viée co tai dong 16n, 4p suat cao va yéu cau thoi gian dap
ung nhanh nhu trén xe ctru hda.

7.6.2. Yéu cdu ky thudt

Vi lang phun trén xe ctru hoa phai lam vi€c trong diéu kién khac nghiét, lai thuong
xuyén chiu lyc phan h01 tir 4p sudt phun 16n, nén hé thong diéu khlen gbc quay cling can
dap tmg mot s6 yéu cau k§y thuat nhat dinh dé dam bao hoat dong 6n dinh va an toan.

Trude hét, hé théng can cho phép ling xoay trong mot khoang nhat dinh, vi du nhu
tir 0 dén 180 d6 hodc £90 do tuy theo gidi han co khi thuc te Goc quay phai du rong dé
c6 thé bao quat duoc khong gian phia truée xe ma khong can di chuyén toan bo xe.

V& do chinh xac, mic du khong can chinh xac tuyét doi nhu cac hé thdng robot cong
nghiép, nhung hé thdng van phai dam bao sai s6 nho, du dé ling hudng ding khu vuc
can phun. Sai s6 chip nhin duoc thudng trong khoang 2—3 do. Viéc nay phu thudc phan
16n vao loai cam bién phan hoi dugc tich hop bén trong cum MAZ-4000 va cach xir 1y
tin hi¢u ctia PLC.

Téc do quay ctng khong can qua nhanh, vi wu tién d6 6n dinh hon 1a toc d6. Thong
thuong, chi can vai gidy dé quay tir vi tri nay sang vi tri khac 1a du. Tuy nhién, diéu quan
trong 1a h¢ thong phai dung chinh xac va khong bi lac lai khi d4 dat dén goc mong mudn.
Vi vy, co cau truyén dong can c6 kha ning tu giit vi tri (tw him) hodc c6 thém chét ham
dé khoa lai khi khong quay.

He¢ thong cling can hoat dong on dinh trong hai ché d6: ty dong (thong qua PLC) va
thu cong (bang tay quay hodc nat nhan). Trong ca hai ché d6, khi ding thi goc lang van
phai gilt nguyén, khong dugc ty xoay lai do luc day tir nudce hoac bot.

Cubi cung, hé théng can duoc bao vé khoi cac 18i thuong gip nhu qua hanh trinh,
mat tin hiéu, hodc khong phan hoi. Khi xay ra 15i, hé thong phai ty dong ding va chuyén
sang ché do an toan dé tranh hu hong thiét bi va dam bao nguoi van hanh co thé can
thiép thu cong néu can.

7.6.3. Thiét bi diéu khién ling phun

Sau qua trinh phan tich toan dién cac phuong an diéu khién goc quay cho cum ling
phun trén xe ctru hoa, c6 thé nhan thay rang mdi phuong an déu c6 nhitng wu diém va
gio1 han riéng, phu thugc vao yéu cau k§ thuat, mac do tw dong hoa va diéu kién van
hanh thuc té.

Phuong 4n sir dung co cdu quay thu céng hoan toan tuy cé ciu trac don gian, chi
phi thip va dé& thi cong, nhung hoan toan khong dap ang duoc yéu cau diéu khién tir xa,
tinh chinh xdc va sy 6n dinh trong moéi trudng lam viée ap sut cao. Day la phuong an
truyén thong, chi con phu hop trong cac hé théng khong yéu cau diéu khién ty dong
hodc chi mang tinh du phong.

Phuong an su dung motor dién thuong va diéu khién bang relay thé hién uu diém &
mat chi phi va sy don gian trong lap dat, nhung lai ton tai nhirng han ché 16n vé do chinh
xac, kha nang phan héi vi tri va d6 an toan trong van hanh. Thiéu phan héi goc, hé thong
khong thé x4c dinh chinh xac vi tri cta lang phun, din dén sai sb khi van hanh hodc
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nguy co vuot qua gidi han co hoc, dic biét trong cac tinh hudng yéu cau tée do xur 1y va
phan tng nhanh.

Lua chon phuong an MAZ-4000 1a su két hop hai hoa gitta hiéu qua k¥ thuat, tinh
linh hoat va dé an toan, pht hop v6i muc tiéu thiét ké hé théng diéu khién ling phun tu
dong hién dai trén xe chira chay chuyén dung. Day la nén tang k¥ thuét quan trong dé
trién khai cac bude lap trinh, két ndi va mé phong diéu khién.

Hinh 7.15. Thiét bi MAZ-4000.

|
\

HMI | Tin hegu it goc N PLC Mitsubishi FX Tin higu didu khién N B4 dicu khin
{gino dign nguin ding) | v v MAZ-4000
| |
<
I
Nt nhén guay trii . ) =
phii Tin higu Mannual . Cim bidn vi 1l K Tin hidu phan hoi vi i Byag v.‘u du;l_z Hop
l {Che dd Manual) L J \ £1am W

Hinh 7.16. So d6 khdi qua trinh diéu khién lang phun.
7.6.4. Phan tich tin higu trong hé théng diéu khién géc quay™!

Trong hé thdng diéu khién goc quay cua ling phun tu dong, cac tin hiéu dong vai
tro trung gian gitta by diéu khién PLC va thiét bi chap hanh (motor), cling nhu giira cac
thiét bi phan hoi (cam bién) véi PLC. Viéc phén tich tin hié¢u giup xac dinh rd loai tin
hiéu nao duoc st dung, muc dién ap, giao thirc truyén va y nghia cua timg loai, tir d6
xay dung hé thong diéu khién chinh xac va an toan.

Vé co ban, hé¢ thong str dung ba nhom tin hi€u chinh: tin hi¢u di€u khién dau ra, tin
hiéu phan hoi dau vao, va tin hiéu ché do van hanh.
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Tin hiéu diéu khién dau ra tir PLC

bay la cac tin hiéu ma PLC xuét ra dé diéu khién hoat dong cua cum MAZ-4000.
Tuy thude vao loai thi€t bi cu thé, tin hi¢u diéu khién c6 thé la:

Tin hi¢u analog (0-10V hodc 4-20mA): dugc dung dé diéu khién tdc d6 hodc huéng
quay trong ché d6 tu dong. Néu MAZ-4000 hd tro dleu khién tuyén tinh, PLC c6 thé
Xut gia tri dién ap hodc dong tuong tng véi goc quay can dat.

Tin hiu digital (ON/OFF, relay): trong truong hop dung kiéu diéu khién don gian,
c6 thé xuat hai tin hiéu riéng biét dé diu khién quay trai (Y0) va quay phai (Y1). Viéc
bat/tat cac dau ra nay s€ kich hoat motor quay theo hudéng tuong tng.

Tin hiéu phan héi diu vao tir cam bién
Tin hiéu dau vao cho PLC c6 thé dén tir cac cam bién hoic thiét bi phan hoi trong

MAZ-4000. Nhirng tin hi¢u nay giup PLC biét duogc trang thai thuc té cua ling phun dé
diéu chinh hodc dimg lai khi dat yéu cau.

Tin hiéu phan hdi géc quay (analog): vi du nhu cam bién potentiometer tich hop,
xuat tin hiéu dién &p tuyén tinh (0-10V) tuong ing véi vi tri géc quay hién tai. PLC s&
doc gia tri nay qua ngd vao analog dé so sanh véi gia tri dat trudc.

Tin hiéu gi6i han hanh trinh (digital): cong tic hanh trinh ¢ hai dau quay s& dong/mé
khi lang dat dén bién do to1 da. PLC nhéan tin hi€u nay d€ nguing motor va tranh vuot
qua goc cho phép.

Tin hi¢u lra chon ché d9 van hanh (Auto/Manual)

Cong ‘téc ché do (digital input): thuong la mot cong tac hai vi tri hodc nat nhan, gin
¢ bang di€u khién hoac HMI. Khi ¢ ché do Auto, PLC s& tu dong diéu khién dya theo
gia tri dat. Khi chuyen sang Manual, cac nit nhan quay trai/phai s& c6 hiéu luc, cho phép
nguoi dung diéu khién truc tiép.

Nt nhan diéu khlen thu cong (digital): gom cac tin hi¢u nhu quay trai va quay phai.
Khi nhan giit, PLC xuat tin hiéu twong Gmg diéu khién motor theo huéng mong mudn.

Tin hiéu canh bao hoic 15i

Co canh bao ndi b (memory bit): vi du nhu M10, M11 trong PLC, dung dé luu
trang thai 161 nhu "mat phan hoi goc", "vuot qué thoi gian diéu khién", hodc "15i motor".

Hién thi trén HMI: cac tin hiéu ndy c6 thé két ndi véi HMI dé canh bao cho ngudi
van hanh.

7.6.5. Ciu hinh tin hiéu PLC

Trong hé thdng diéu khién goc quay cia ling phun, b diéu khién trung tam sir dung
1a PLC Mitsubishi dong FX, v6i kha ning hd tro ca tin hiéu s (digital) va tin hiéu trong
tu (analog). Viéc cau hinh dung cac tin hiéu vao/ra ciia PLC 1 budc quan trong gitp
dam bao hé théng hoat dong on dinh va dung logic thiét ké.

Hé théng su dung cac ngd vao dé nhan tin hiéu tir cam bién, nat nhan va thiét bi
giam sat, trong khi ngo ra dung dé diéu khién céc thiét bi chap hanh nhu dong co quay
(MAZ-4000) hodc relay « diéu huéng. Ngoai ra, h¢ thdng ciing tich hop ngd vao/ra analog
dé xtr Iy tin hiéu phan hoi vi tri va diéu khién theo goc quay cu thé.
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Bang 7.5. Tin hi¢éu vao/ra cua PLC (I/0)
Loai tin hiéu | Pia chi PLC | Thiét bi M6 ta
. NGt nhdn quay thuan | Kich hoat quay ling theo
Digital X000 (Motor 1). chiéu thudn
Digital X001 Nuat nhan quay nghich K1c}1 hoat quay lang theo
(Motor 1). chiéu nguoc
. NGt nhidn quay thuan | Kich hoat quay ling theo
Digital X002 (Motor 2). chiéu 1én
Digital X003 Nut nhan quay nghich KICP hoa} quay lang theo
(Motor 2). chiéu xudng
Digital X004 Limit switch phai (Motor G1(311 han hanh trinh quay
1). phai
Digital X005 Limit switch trai (Motor G}Q’l han hanh trinh quay
1). trai
Digital X006 Limit switch 1én (Motor leol han hanh trinh quay
2). 1én
Digital X007 Limit switch xudng G1c:1 han hanh trinh quay
(Motor 2). xudng

Béang 7.6. Tin hiéu xu 1y ndi bg trong PLC (Internal Registers)

Tén bién

Kiéu dir li¢u

Mo ta chirc ning

MO Bit Ché d6 ty dong

M1 Bit Ché d6 tu dong

M10 Bit Lénh quay thuan Motor 1 (Auto — CW)
Mil11 Bit Lénh quay nghich Motor 1 (Auto — CCW)
M12 Bit Lénh quay thuan Motor 2 (Auto — CW)
M13 Bit Lénh quay nghich Motor 2 (Auto — CCW)
M20 Bit Hoan tit quay dung vi tri Motor 1

M21 Bit Hoan tat quay dung vi tri Motor 2

D100 Interger Goc dat motor 1 (Auto)

D101 Interger Goc dat motor 2 (Auto)

D200 Interger Goc hién tai motor 1 (Feedback)

D201 Interger Goc hién tai motor 2 (Feedback)
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Bang 7.7. Tin hiéu ngo ra (Output)

Tén tin hiéu | Kiéu tin hiéu | Thiét bj nhan M6 ta

Y000 Digital Motor 1 quay thuan Slfii%u ?}%;l;r? quay  theo
Y11 Digital Motor 1 quay nghich S}iré:u I;il}ll?cnh quay  theo
Y12 Digital Motor 2 quay thuan Cép ngudn quay 1én
DAO02 Analog Motor 2 quay nghich Cép ngudn quay xudng

7.6.6. Thudt todn diéu khién!>*
Buéc 1: Khéi dong hé thong

Khi hé thong duoc cap ngudn, PLC bat dau chu trinh van hanh bang cach quét toan
bd céc tin hiéu dau vao. Qua trinh nay giup cap nhat trang thai ban dau cua cac thiét bi
nhu cam bién, cong tac gi61 han, nut nhan va lya chon ché do. bay l1a budce chuan bi can
thiét dé dam bao hé thong khong c6 16i trude khi bat dau diéu khién chinh thuec.

Budrc 2: Xac dinh ché d9 hoat dong

Sau khi hoan tat qué trinh quét tin hiéu, PLC s& doc trang thai cong tic hodc nat
chon ché d6 dé xac dinh ngudi van hanh dang chon ché d6 tu dong hay tha cong. Néu
ché d6 1a Manual, chuong trinh s€ bo qua cac bude xu ly tu dong va chuyen sang nhan
lénh diéu khién tryc tiép tir ntit nhan. Néu 1a ché do Auto, hé thong sé tiép tuc vdi quy
trinh diéu khién goc quay tu dong.

Buéc 3: Piéu khién tw dong (Auto)

Trong ché do tu dong, nguoi diéu khién nhap mot gia tri goc dat thong qua giao dién
HMI. PLC s& doc tin hiéu phan hoi tir cam bién vi tri goc quay, thuong 1a dang analog
tuyén tinh, dé biét dugc vi tri thuc té cua ling. Dua trén phép so sanh giira goc hién tai
va goc dat, PLC xac dinh huéng quay phu hop va kich hoat motor theo chiéu can thiét.
Qua trinh diéu khién tiép tuc dién ra cho dén khi goc thuc té dat gan v4i gia tri mong
muon trong pham vi sai s6 cho phép, lic nay PLC ngit diéu khién va giit nguyén vi tri
lang. Néu hé théng phat hién ling khong quay dung trong thoi gian gio1 han, hodc cam
bién phan hoi khong gui tin hiéu, chuong trinh s€ ty dong chuyén sang trang thai 18i va
dirng hé thong dé dam bao an toan.

Buwéc 4: Dicu khién thi cong (Manual)

Khi nguoi dung chuyen sang ché d6 Manual, cic nit nhan quay trai va quay phai s&
dugc kich hoat. PLC s& kiém tra trang thai cua cac nut nay. Néu ngudi van hanh nhan
gilt mot trong hai nat, motor s& dugc cap tin hiéu twong tng dé quay theo chiéu mong
mudn. Khi nguodi dung budng nit, tin hiéu bi ngét va motor dung lai. O ché d6 nay,
khong c6 so sdnh goc hay xtr 1y tu dong, moi hanh dong phu thudc hoan toan vao thao
tac cta nguoi diéu khién.
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Buéc 5: Giam sat giéi han va xir 1y 16i

Song song v6i qua trinh diéu khién, hé théng lubn giam sat tin hiéu tir cic cong tic
giéi han hanh trinh dat ¢ hai dau goc quay. Néu ling cham dén gidi han bén trai hoic
bén phai, cong tic s& kich hoat va gtri tin hiéu vé PLC. Ngay khi nhan dugc tin hiéu nay,
PLC s& dung motor dé tranh quay qua mirc giy hu "hong co khi. Dong thoi, h¢ thong
cling theo ddi lién tuc tin higu tir cam bién vi tri, Neu tin hiéu bi mat hodc sai 1éch bat
thudng trong mot khoang thoi gian, hé thong s& ngit dicu khién va hién thi canh bao 15i.

Budce 6: Lap lai chu trinh

Sau khi hoan tat mot chu ky kiém tra va diéu khién, PLC s& quay lai budc dau tién
va thyc hién lai toan bo qua trinh. Viéc quet lién tuc theo chu trinh nay gitp hé thong
phan h01 nhanh véi cac thay d6i trong thao tac hoac diéu kién lam viéc, dong thoi duy
tri sw 6n dinh va an toan trong subt qua trinh van hanh.

Qua trinh diéu khién ling phun ty dong dugc mo ta thong qua so dd thuit toan thé
hién 10 rang tirng budc xur Iy cua hé thong, tir khau khoi tao dén cac quyét dinh van hanh,
dam bao dap ing nhanh, chinh xac va an toan trong moi diéu kién hoat dong thuec te.

Thuat toan bat dau tai nut khoi dong hé thong (Start), tai ddy hé théng dugc kich
hoat va chuyén sang budc tiép theo la ghi nhén gia tri vi tri géc phun muc tiéu tir nguoi
dung thong qua thiét bi giao tlep HMI. Gi4 tri nay déng vai trd 1a tham s6 dau vao cho
hé thong diéu khién trong ché do tu dong.

Sau khi c6 dugc goc dit, bo diéu khién s& thuc hién mot phép kiém tra dé xac dinh
ché do van hanh hién tai 1a "Ty dong" hay "Thu cong". Néu hé théng dang ¢ ché do thu
cong, qua trinh diéu khién s& chuyén hudng sang cho phép nguoi véan hanh truc tiép tac
dong dén chuyen dong cua lang phun bang cac nit diéu khién co hoc. Di lidu vi tri tir
cam bién van duoc cap nhat trong thoi gian thyce dé dam bao ling phun khong vuot qua
gidi han chuyén dong an toan da thiét 1ap.

Nguoc lai, néu ché d6 diéu khién 1a tur dong, bo diéu khién s& tién hanh so sanh goc
dat v6i gid trj vi tri hién tai thu nhan tr cam bién vi tri. Dya vao sai léch nay, bo diéu
khlen s€ phat 1énh cAp xung dén cum truyén dong MAZ-4000, gbém dong co va hop giam
toc nham diéu chinh goc quay lang phun cho dén khi dat duoc vi tri mong muon. Trong
subt qua trinh nay, tin hiéu phan hoi lién tuc duoc thu nhan va xir ly dé kiém tra sai sd
cling nhu téc d6 dap tng cua hé théng.

D@)ng thoi, hé théng cling lién tuc thyc hién kiém tra trang thai cam bién vi tri. Néu
phat hién 16i nhu mat tin hiéu, sai s6 vuot ngudng cho phép hoac tin hi¢u bat thuong, hé
thdng s& lap tirc ding cap 1énh diéu khién va chuyén sang ché d6 xtr 1y 151 nhim dam
bao an toan tuyét dbi cho thiét bj va con ngudi xung quanh.

Khi khong c6 161 xay ra, hé théng s& quay trd lai vong lap dé tiép tuc giam sét trang
thai, cho tin hiéu diéu khién tiép theo tir nguoi dung hodc tir chuong trinh ty dong. Cau
trac 1dp nay dam bao tinh lién tuc va 6n dinh cua qua trinh diéu khién, gitp lang phun
ludn san sang hoat dong trong cac tinh huéng khan cip nhu chdy nd hoic ciru ho.
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Pt vi i goc

Diéu khién thi céng :|_ Cip xung difu khién

Phan hi vi tri

Phan hdi vi tri

Hinh 7.17. So d6 thuat toan diéu khién ling phun.
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7.6.7. Lap trinh trén GX Works2!>!
a. Pit van dé

Trong hé thong ling phun tu dong trén xe chira chay, viéc diéu chinh chinh xéc
huéng phun dong vai tro then chét dé dam bao kha nang dap lira hiéu qua, dac biét trong
cac tinh hubng khéan cip doi hoi phan Gmg nhanh va diéu khién tir xa. Lang phun khong
chi can quay theo phuong ngang (trai—phai) ma con phai thay d6i theo phuwong thang
dung (Ién—xudng) nham linh hoat bao quét ving téc chién.

Dé dap ing yéu cau d0, hé thong diéu khién motor phai dam bao cac tiéu chi: tinh
chinh x4c, d6 6n dinh cao, kha ning phan héi theo thdi gian thuc va kha nang chuyén
d6i giira ché d6 tu dong va thu cong. Viéc 1ap trinh diéu khién motor vi vay can duoc
xdy dung mét cach khoa hoc, ddng bo vé6i hé théng PLC trung tdm va phu hop véi
nguyén 1y hoat dong ctia cum truyén dong chuyén dung di lira chon. DAy chinh 13 co s&
dé trién khai chi tiét noi dung 1ap trinh trong cac muc tiép theo.

b. Ladder code
Series: [FXCPU z]
Type: |FX3U/FX3UC |
Project Type: [smpleproect |4
[~ Use Label
Language: [Ladder Z|
l OK I Cancel I

Hinh 7.18. Cai dat trong GX Works 2.
Buéc 1: Chuan bi trong phan mém GX Works2

e Mo phan mém GX Works2.
e Tao Project m&i — chon PLC Mitsubishi FX (vi du FX3U hodac FX1N).
e Tao chuong trinh & ché d6 Ladder Diagram (LD).

Buéc 2: Cau hinh cac thiét bi dau vao va dau ra
e Vao menu "Parameter".
e Chon "I/O Assignment" hodc vao PLC Parameter — I/O Assignment.
e Xem s lwong I/0 hién tai (mic dinh FX3U c6 8 input: X000—X007 va 8 output:
Y000-Y007 néu dung PLC 14 I/O).
e Dit tén thiét bi (comment) cho timg dia chi dé d& quan Iy.
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FX Parameter X

device IPLC Name IPLC System(1) |PLC System(2) ISpec»aI Function Block |Pos:t1on=ng |Ev‘vemet Port I

Memory Capadity

I 16000 l
Comments Capaaty

| 0 Block (0 Block to 31 Block) 0 Points
File Register Capacity

| 0 Block (0 Block to 14 Block) 0 Points

~Program Capadity
16000 Steps

Spedal Function Memory Capadty

0 Blocks

I Spedial Function Block Settings (8 Blocks)

[ Positioning Instruction Settings (18 Blocks)

I™ Built4n CC-Link/LT Settings (1 Block) (Only applies to the FX3UC-32MT-LT-2)

Print Window... | Print Window Preview | Defat |  check | end | cancal |

Hinh 7.19. Cira s6 PLC Parameter.

FX Parameter X

Memory Capacdty IDE'-.-ICE |PLC Name IF'LC System(1) IF'LC System(2) ISoeaal Function Block thermet Port ]

Yo Y1 Y2 Y3 Setting Range
Bias Speed[Hz] 0 0 0 0]1/10 or Less of Max. Speed
Max. Speed[Hz] 100000]  100000] _ 100000]  100000]10-200,000
Creep Speed[Hz] 1000 1000 1000 1000|10-32,767
Zero Return Speed[Hz] 50000 50000 50000|  50000|10-200,000
Acceleration Time[ms] 100 100 100 10050-5,000
Deceleration Time[ms] 100 100 100 10050-5,000
Interruption Input of DVIT Instruction | X0 v | X1 ~| X2 «v| X3 + |X0-X7,SpecalM
print Window... | Print Window Preview | Default | check | End Cancel

Hinh 7.20. Churc nang Positioning.
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CAu hinh Positioning duoc 1ap trinh trude dé dam bao:
e Tbc dd quay phu hop.
e Gia tbc, giam tdc 6n dinh.
e Tranh rung lac hodc vuot gidi han.
Déi véi hé théng nhu ling phun ty dong hodc truc quay robot:
e Truc YO c6 thé diéu khién huéng quay ngang (Motor 1).
e Truc Y1 di€u khién hudng quay doc (Motor 2).
e Cam bién hanh trinh gidi han dau cudi ndi vé X0-X3 tuong tmg dé tranh va

Bopert S0 frwtuiwe Ooegte foe Over Dy Dligwemi Deet e S

ST, ) a2l cOIANZERACLS' 4 : ¥

€170} Dewor Commennt (GAMENE | o Duir e Burter Mamsens St e

e,
[ ]

T
e
diz

Hinh 7.21. Bang Device Comment.
Sau khi da setting xong cé}l hinh chung ta vao muc Device comment dé thyc hién
gan cac gia tri, 1énh vao cac bién.
Trong do cac ky tu:
X — Input (tin hiéu ngd vao sb)

Trong diéu khién lang phun, cac tin hi¢u X thuong dugc két ndi véi nit nhan diéu
khién hudng quay hodc cam bién gidi han hanh trinh

X000: Nut nhan quay trai ling phun.

X001: Nt nhan quay phai ling phun.

X002: Cam bién giéi han trai — ngin khong cho ling quay vuot qua bién.
X003: Cam bién gii han phai — bao ling da quay dén ranh gidi phai.

PLC doc cac tin hiéu nay dé quyét dinh quay trai/phai hay dung ling phun.
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Y — Output (tin hiéu diéu khién motor quay)
Céc tin hidu Y duoc xuat ra dé diéu khién relay hodc bién tan nham lam quay dong
co dan dong lang.
e Y000: Xuat 1énh quay trai (Counter-Clockwise).
e YO001: Xuat 1énh quay phai (Clockwise).
Khi nhan nt trén bang diéu khién, PLC s& kich hoat chan Y twong tng, 1am motor
quay dang chiéu.
M — Relay trung gian (bit logic xir Iy diéu kién)
Day 1a cac bién noi bo, khong két ndi véi thiét bi vat 1y, dung dé luu trang thai hodc
danh dau logic.
M100: C& cho biét motor dang quay trai.
M101: Co cho biét motor dang quay phai.
M102: C& cho biét dang chay tu dong.
M200 — M203: Dung 1am trung gian diéu kién logic nhiéu budc.

Nho cac bit nay, PLC biét duoc motor dang hoat dong nhu thé nao va dua ra quyét
dinh xtr 1y ti€p theo.

D — Data Register (thanh ghi luu gia tri dat)

Cac thanh ghi D luu giir géc quay mong mudn, gia tri phan hoi tir cam bién vi tri
hodc thong s6 van hanh.

D100: Luu géc quay muyc tieu, vi du 90°.

D101: Gia tri goc quay hién tai, do cam bién phan hoi.

D102: Gia tri tinh todn chénh lé€ch géc.

D200-D299: Dung dé cau hinh toc d0, canh bao, hodc thong tin hién thi lén
HMI.

Tu day, PLC thuc hi¢n so sdnh gid tri ddt va thuc té, néu chua dat thi diéu khién
motor quay ti€p.

Ta nhap céc gia tri trong tng voi cac tin hi€u nhu da setup & trén.

Budc 3. Tao Ladder
Enter Symbol

=11 I

Hinh 7.22. Cac ky hiéu.
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1. -| |- : Normally Open Contact

Tiép diém thudng mo.

Chi dan diéu kién DPUNG (ON) thi mach duoc phép chay tiép.

Tén thiét bi gan vi du nhu X0, MO, S10...

2. -|/|- : Normally Closed Contact

Tiép diém thuong dong.

Chi dan diéu kién SAI (OFF) thi mach duoc phép chay tiép.

Dung dé phu dinh trang thai ON cua thiét bj.

3. +| |+ : Positive Edge Detection (Rising Edge)

Xung canh 1én.

Chi hoat dong trong xung dau tién khi tiép diém vira chuyén tir OFF — ON.
4. +|/|+ : Negative Edge Detection (Falling Edge)

Xung canh xudng.

Chi hoat dong trong xung dau tién khi tiép diém vira chuyén tir ON — OFF.
5. () : Output Coil

Cuon coil co ban

Kich hoat thiét bi dau ra nhu Y0, M100, D200...

6. [] : Output Coil with Retentive Memory

Cudn coil gitr trang thai

Khong bi mat khi mat ngudn hay chuyén mode RUN/STOP.

7. -|P|- : Pulse Rising Edge Contact

Tuong tu nhu +| [+, nhung ding trong mdt s6 tinh hudng 1ap trinh khac.
8. -|F|- : Pulse Falling Edge Contact

Tuong tu +|/|+.

9. +|P|+ : Rising Edge with Pulse Signal

Dung trong diéu kién can bat xung theo canh 1én véi do chinh xéc cao.
10. +|F|+ : Falling Edge with Pulse Signal

Bit xung theo canh Xuéng v6i tin hiéu xung dac biét.

11. P : Positive Pulse Coil

Cuon xung kich hoat duy nhat 1 chu ky quét (scan cycle) khi diéu kién diing.
12. F : Negative Pulse Coil

Cuon xung kich hoat 1 chu ky quét khi diéu kién sai.

13. -/ : END Instruction
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Lénh két thiic chuong trinh.

Bit budc phai ¢6 & cudi mdi routine chinh (main program) dé PLC biét khi nao két
thic 1 chu trinh xtr 1y (scan cycle).

Dung chudt kéo diy két ndi tir trai sang phai (gidng nhu v& so dd dién).

DPam bao dong dién di tir trai qua phai, khong bi ngit.

Gan y nghia bién.

Click vao biéu twong Device Comment & thanh cong cu hodc tir ving trai Device
Comment COMMENT.

Gan md ta cho cac bién.

Budc 4: Chay mo phéng

a

cARae e smneansr RS i
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| oo - » {
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Hinh 7.23. Chay mo phong.
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MB8000 X000
L 11 ¢
0 I 18] {M100 )
Aways On | Nat Not
nhén nhan
cw cw
Motor1 Motor1
X001
i {
t {m101 )
Nat Nat
nhan nhan
cCcw ccw
Motor1 Motor1
X002
1 (
; {Mm102 )
Nat NGt
nhan nhan
cw cw
Motor2 Motor2
X003
1
i (M103 X
Nut Nut
nhan nhan
ccw ccw
Motor2 Motor2
X004
1 (
} (M104 )
Motort Motor1
Sensor Sensor
Limit + Limit +
X005
1 £
b {m105 )
Motor1 Motor1
Sensor Sensor
Limit - Limit -
X006
1 {
t (Mm106 )
Motor2 Motor2
Sensor Sensor
Limit + Limit +
X007
1
— | (M107 )
Motor2 Motor2
Sensor Sensor
Limnit - Lirmit -
MB8000 M200
11 {
25 } i - Yooo )
Aways On [MC MC
Motor 1 Motor 1
cw cw
M201
1 {
I { Yoot )
MC MC
Motor 2 Motor 2
ccw ccw
M8000 M202
1 11 (
22 f i (vooz )
Aways On [MC MC
Motor 2 Motor 2
cw cw
M203
1 (
I (voo3 )
MC
Motor 2 Motor 2
ccw ccw
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M8000 M400 M500 M104
I 11 11 pa {
8 _1 I 11 1r 4! {200 )
Aways On |Auto Motor 1 Motor1 MC
Mode Auto Sensor Motor 1
cw Limit + cw
M400 M600
Auto Motor 1
Mode Manual
cw
M8000 M400 M501 M105
I 11 |1 (P4 {
a8—} 15 11 24l (m201 )
Aways On |Auto Motor 1 Motor1 MC
Mode Auto Sensor Motor 2
ccw Limit - ccw
M400 M601
Auto Motor 1
Mode Manual
ccw
M8000 M400 M501 M106
I I 11 11 LA {
57 I 1T 1T Z4 {M201 )
Aways On |Auto Motor 1 Motor2 MC
Mode Auto Sensor Motor 2
CcCcw Limit + ccw
M400 M601
Auto Motor 1
Mode Manual
ccw
M8000 M400 M502 M107
L 11 |1 LA {
a8 r I 11 4! {Mm202 )
Aways On |Auto 2 Motor2 MC
Mode Auto Sensor Motor 2
cw Limit - cw
M400 M602
Auto
Mode
ME8000 M400 M503
| I 11 11
= I 1T 17 (“203 )
Aways On |Auto Motor 2 MC
Mode Auto Motor 2
cCcw ccw
M400 M603
Auto
Mode
M8000 MO M1 M20
L ]l P4 pd {
= I 17 g4l A1 {ma00 )
Aways On Aulo Manual Motor1 Auto
Complete Mode
M400 M21
% | f 4
Auto Motor2
Mode Complete
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MED00
91 _( }_[:-= 0100 K360 ] [Mmr Ko 0100
Aways On Matori Matori
Seting Seting
{sus D0 D200 D80 ]
Motort Motor 1
Setting Curren
r
{ov Do K380 070 ]
I
[Mov D7 D75 ]
1 r
[: 071 Ko ] {aDD K360 1| D75 ]
[« 075 KD > D75 Ko Y= D75 kg ] {mi0
Motori
cw
CMD
s 075 Kieo  } { W11
Motorl
CowW
CMD
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M2000
161 —| }_.[>= D101 KB - {mov Ko D101 3
Aways On Motor2 Motor2
Setting Setting
{sus D101 D201 D61 ]
Motor2  Motor2
Setting Curren
{om D61 K360 D72 ]
{mov D73 D76 I
i< 076 K0 1 {aDD K380 D73 D76 ]
{< D76 Ko > D76 KO H== D76 K10} {M12 )
Motor2
cw
CMD
> D76 Kigo  } (Mm13 )
Motor2
ccw
cMD
M2000 M400 MS00 M10 M20
231 |} 1} | i [= D200 K360} {mov ko D200 ]
Aways On |Auto Motor 1 Motor1 Motor1 Motor 1 Motor 1
Mode Auto cw Complete Curren Curren
cw CMD
M400 M600
—F— | {nc om0
Auto Motor 1 Motor 1
Mode Manual Curren
cw
M400 MS01 M11 M20
— — — 4 e D200 KO ] [ mov K360 D200
Auto Motor1  Motor!  Motorl Motor 1 Motor 1
Mode Auto ccw Complete Curren Curren
ccw CcMD
M400 M601
A {oec om0 ]
Auto Motor 1 Motor 1
Mode Manual Curren
ccw
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MS000 M400 M502 M2 M21
280 L| | || | } | [= D201 K30 ] [mov KO D201
Aways On |Auto Motor2  Motor2  Motor2 Motor 2 Motor 2
Mode Auto cw Complete Curren Curren
cw CcMD
M400 M602
} {mc D201
Auto Motor 2
Mode Curren
M400 M503 M13 M21
- ——————- oo w } fMov K0 D21
Auto Motor2  Mowor2  Motor2 Motor 2 Motor 2
Mode Auto ccw Complete Curren Curren
ccw CMD
M400 M603
} {oEC D201
Auto Motor 2
Mode Curren
M2000
329 : { a0 D100 D110 D120
Aways On Motor1 Motor1 Motor 1
Setting  Offset Offset +
Setting
{sus D100 D110 D121
Motor1 Motor1 Motor 1
Setting  Offsat Offset -
Setting
{>= D200 b1zt Y= D200 pi20  } {m20
Motor 1 Motor 1 Motor1  Motor 1 Motor1
Curren Offset - Curren Offset + Complete
MS000
ass } {ADD D101 DI D130
Aways On Motor2  Motor2 Motor 2
Setting  Offset Offset +
Setting
[sus D101 DM D131
Motor2  Motor2 Motor 2
Setting  Offset Offset -
Setting
{>= D201 p130 == D201 o131} {m21
Motor2  Motor2 Motor2  Motor 2 Motor2
Curen  Offset+ Curren  Offset- Complete
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M2000 M400 M10
l ! 1AL | L I
381 I 1l L] LSET M500 ]
Aways On |Auto Motor1 Moator 1
Mode cw Auto
CMD cw
M11
— } {seT M501 3
Mator1 Motor 1
ccw Auto
cMD ccw
M12
F {ser M502 3
Mator2 Motor 2
cw Auto
CMD cw
M13
= —[sET M503 ]
Mator2 Motor 2
ccw Auto
CcMD ccw
M400
it {zrRsT  Ms00 M501 ]
Auto Motor 1 Motor 1
Maode Auto Auto
cw ccw
M20
Motort
Complete
M400
W [zRST  Ms02 M503 ]
Auto Motor 2 Motor 2
Mode Auto Auto
cw ccw
M21
Motor2
Complete
r
417 LEND ]

Hinh 7.24. Ladder Code.

7.6.8. Két qud mé phéng

a. Thiét 1ap man hinh HMI mé phéng trén phian mém GT Designer 3

Trong hé théng diéu khién ty dong ling phun, giao dién HMI dong vai tro quan
trong giup nguoi van hanh theo doi trang thai va diéu khién thiét bi dé dang, tryc quan.
Dé thiét ké giao dién nay, phan mém GT Designer 3 dugc lya chon vi kha nang tuong
thich cao véi PLC Mitsubishi FX — bo diéu khién chinh cta hé thong.

GT Designer 3 cho phép lién két truc tiép voi cac dia chi thiét bi (X, Y, M, D) duoc
1ap trinh trong GX Works2, gitip dong bo dir lidu gilra giao dién va chuong trinh diéu
khién. Ngoai ra, phan mém con hd tro mé phong trude khi tai xudng thiét bi thue, giam
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thiéu sai st va nang cao do tin cdy van hanh. Do do, viéc sir dung GT Designer 3 1a giai

phap phi hop dé xdy dung giao dién diéu khién ling phun hiéu qua va thuan tién.

Trong du 4n nay, ching ta dd str dung phan mém GT Designer 3 dé tao giao dién
diéu khién va giam sat hoat dong cua hai dong co quay lang phun trén xe chira chay.
Giao di¢én dugc lap trinh cho man hinh cam tng GOT2000 series, cu thé 1a dong GT27
v6i d6 phan giai 640x480, sir dung giao tiép RS422/485 dén PLC Mitsubishi dong FX.
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& ey

o L——
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Hinh 7.25. Thiét lp man hinh, giao dién.

| Confrmation of System Environment Setting
The witard wil reflect the following contents in the project setting.

Rem

GOT Type GT27**-V (640x480)

Setup Diraction Horzontal

Color Setting 65536 Colors

Graphics Setting GOT Graphic Ver.2

Package Folder Name GZPACKAGE\Packagel

Gesture Function Use

Base Screen See Expanson Dsabled

Communication Setting (1st) CH
vF
Controler Type
Communication Dever

GOT P Address Settng (Ethemet... GOT IP Address
Subnat Mask

Defauk Gateway 0.0.0.0

Perpheral S/W Communication Po... 5015

Transparent Port No. 5014

Screen Switchng Devica Base Screen
Overbp Windowl
Overkp Window2
Overtip Window3
Overap Windowd
Overap WindowS

1

Ethemet:Muki

MELSEC Q-R, ROMT/NC/RT, CRBOO-D
Ethemet{MITSUBISHI ELECTRIC), Gat
192.168.3.18

255.255.255.0

GD100
GD101

< Back

(e ) one

Hinh 7.26. Man hinh sau khi thiét lap.
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b.Thiét ké cic viing chitc ning

1. Tao nut nhan diéu khién quay motor

Vao thanh cong cu chon [Switch] > Bit Switch.
Vé 4 nut:

Quay trai motor 1 gan M600
Quay phai motor 1 gan M601
Quay trai motor 2 gan M602
Quay phai motor 2 gan M603

Hinh 7.27. Thanh cong cu.
2. Hién thi trang thai motor
Vao [Lamp] > Bit Lamp.
Tao 4 dén:

Quay trai motor 1 M200
Quay phai motor 1 M201
Quay trai motor 2 M202
Quay phai motor 2 M203

Chon mau ddé/xanh cho trang thai OFF/ON.

3. Chon ché do Auto / Manual

V¢ 2 nut Bit Switch: Gan M0 cho Auto, M1 cho Manual.

Chon kiéu toggle hoic radio tiiy ban mudn bat/tit hay chon 1 trong 2.
4. Nhap goc dat

Vao [Numerical Input].
Gan dia chi:

e Goc dat motor 1 — D100
e (Goc dat motor 2 — D101

Thiét 1ap gidi han gia tri: tir 0 dén 360.
5. Hién thi goc thuc té (feedback)
Vao [Numerical Display].
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Gan dia chi:

e Feedback motor 1 — D200
e Feedback motor 2 — D201

Chon font, dinh dang sb nguyén, ¢ chir vira phai.
6. Thém nhan, khung nhom, hinh minh hoa

Str dung [Text] dé ghi chu timg phan: “Goc dat”, “Feedback”, “Trang thai motor”,
“Ché d¢”,...

Dung [Frame] dé tao khung gon gang cho timg ving.
[ B-1:(Front+Back) =] & uss]

Motorl Motor2 Motor1

10021 10022 10025 100=ZS 10014 J100 15,
.W W

Motor2

Nhap goc quay Goc quay hién tai

100351 10042
100435 10046
Motor1 3 3

Nhéap gia trj offset Tarelel) —  EEEE ‘
Motor1 Motor2 " Auto || i

Hinh 7.28. Man hinh sau khi thiét 1ap va gan gia tri.
c¢. Chay HMI test phén hoi cac nut:

Luu y: Khi chay chuong trinh HMI can chay mé phong cua ladder code bén GX
Works 2 trudce khi chay HMI.

Chon Simulator: Set

Giang vién huéng dan: PGS.TS. Lé Minh Buc 197
Sinh vién thyuc hién: Nguyén Viét Hoang, Ho Nhat Quang, Ha Thanh Tuan, Dinh Vin Tién Dat



Thiét ké hé thong chita chdy bang nuéclbot dua trén xe co sé Mercedes-Benz Actross 3358-6x4

Communication setup | Acton satup | Envronment setup® |
@& Connecton The smuton settng for the GOTICHIOMY Type:MELSEC-FX) wil be performed.,
o CHIMELSEC £X

GX Smuaton2
Connection GX Srmuator

© Connect to activated GX Simuiator2 (ane of the projects)

Connect to activated GX Smuator2 (multipie progacts)

oK Cancal

Hinh 7.29. Ctra s6 Simulator Set.
Chon Conection la GX Simulator 2
An chon OK

Sau d6 4n chon Simulator: Activate.

Ef GT Simulatord (G127) [Untitled)

! Project View Set Simulate Jool Help
i LR R R A =

Motor1 Motor2 ’ Motorl

Motor2

Nhap gia tr

50 | 30

Hinh 7.30. Cira s6 mé phong.
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Tai ddy ngudi dung c6 thé dung chudt dé twong tic véi cac nit dd setup sin trong
man, khi chon cac nut cac gia tri s€ chay va gui tin hi¢u dén PLC dé thiét 1ap motor xoay
gbc theo yéu cau hodc goc da dat trude.

Vi du: Sau khi 4n nut bat ché d6 Auto ching ta nhap goc goc quay mong mudn, lic
nay cac gia tri sau khi di gan twong Gmg véi cac bién s& thiét lap tw quay goc dén goc
chung ta da nhap tu trudce.

Vi che do Manual, trén khung Monitor c6 2 nut nhan thuan nghich cho 2 motor,
chung ta 4n nat thi man hinh s& hién thi gid tri gbc quay tir 0-360 dd, cac cam bién s&
giam sat va gidi han gi tri d& phong cac trudong hop hong héc.

7.6.9. Két ludin

Sau khi thuc hién m6 phong hé théng diéu khién ling phun ty dong trén phan mém
GX Works2 két hop véi GT Designer 3, c6 thé khang dinh rang hé théng hoat dong diing
theo yéu cau dé ra. Viéc diéu khién motor xoay ling theo hudng trai/phai dugc thuc hién
muot ma, phan hoi tir cam bién vi tri giup motor ding chinh x4c tai goc dit. Giao dién
HMI cho phép nguoi dung dé dang nhép goc quay, theo doi trang thai van hanh ciing
nhu chuyén doi giira ché do diéu khién tu dong va bang tay mot cach truc quan va linh
hoat.

Tuy nhién, trong qua trinh m6 phong, mot so sai s6 hoac han ché ti€ém an c6 thé xay
ra va can dugc xem xét néu trién khai thuc té:

Do tré truyen thong gitra HMI va PLC: Mac du khong dang ké trong mo phong, khi
dua vao thyc té c6 thé phat sinh do tré nho khi truyén dir lidu analog, dic biét néu sir
dung két ndi RS-422 hoic truyén thong ¢ nhiéu.

Sai s0 vi tri do cam bién phan hoi: Gié tri phan hoi tir cam bién géc (potentiometer
hodc encoder) co6 thé bi 1éch néu cam bién bi mon, nhiéu tin hi¢u hodc sai léch lap dit.

Hiéu ing qué diéu chinh khi quay gan vi tri dat: Néu khong toi uu logic diéu khién
hodc khong c6 vung chét (deadband), motor c6 thé dao dong nhe quanh vi tri muc tiéu.

Sai s6t khi nhap liéu tir HMI: Nguoi van hanh c¢6 thé nhap nhim goc khong hop 16
(qua gidi han), néu khong co6 kiém tra gia tri giéi han dau vao thi co thé gay 16i diéu
khién.

Xung dot tin higu khi chuyén ché do: Néu khong Iap trinh logic xung dot khi chuyén
tir ché d6 Auto sang Manual, c6 thé din dén tinh trang tin hiéu diéu khién con treo, giy
16i quay ngoai y mudn.

Khong xur ly het tinh hudng 13i sensor: Mat két ndi cam bién, gia tri vugt ngudng
hodc mat phan hdi can duogc lap trinh rd co ché bao vé va canh bao.

Két qua mo phong cho thiy hé thong co ban d hoat dong 6n dinh, nhung cdc tinh
hudng ke trén can dugc bo sung kiém tra 16i trong ladder logic cung nhu t6i wu thém
trong cu hinh HMI. Viéc khic phuc trudce khi trién khai thyuc té & giup hé thong dat do
tin cdy cao hon, an toan hon trong diéu kién 1am viéc khan cép nhu trén xe ctru hoa.
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7.6.10. Tinh chon déng co dién va hdp giam téc

Phén tinh chon nay tuin theo TCVN 6629-1:2001- Bong co dién quay — Phan 1:
Dbac tinh dinh mtrc va hi¢u suat.

Dua trén dir li€u hién co, miéng lang phun dugc thiét ké voi duong kinh 125 mm,
tuong duong vdi ban kinh 0,125 m. Ap suit dau ra tai miéng lang dat gia tri 10 bar,
tuong duong 1 MPa trong hé SI. Hé chat 1ong duoc phun ra 1a hdn hop nudc va bot, ¢6
ty trong gan tuong duong véi nudc, vi vy trong budc tinh toan so bd, c¢é thé sir dung
mat do nudce 1a 1000 kg/m? 1am co s6.

Tiét dién mit cit ngang duoc tinh theo cong thirc:

2 2
A= ”2 - 3’14'3’125 ~0,01227(m?) (7.4)

Tir d6, lyc day phan lyc tai miéng ling do ap suat dugc tinh theo:
F = P.A=1x10°.0,01227 ~12270(N) (7.5)

Pay 1a luc ¢6 xu hudng day lang phun theo hudng nguoc lai dong phun, va ciing
chinh 13 thanh phan gy ra mé-men tai truc quay néu diém dat lyc khong tring véi tAm
quay. Trong thiét ké thuc té, luc nay tac dong tai mot khoang cach twong duong 0.4 mét
tir tAm quay ciia cum lang (khoang cach tir truc quay dén miéng phun),mé-men xoan
phan lyc dugc tinh nhu sau:

M = F.r =12270x0, 4 ~ 4908(Nm) (7.6)

bay 1a gia tri mo-men cyc dai ly thuyét ma hé théng truyén dong phai chéng lai
trong tinh hudng xau nhat, khi dong phun dat 4 ap luc t6i da va duoc dinh hudng tai vi tri
tao mo-men 16n nhét. Tuy nhién, trong thuc te phan 16n mé-men nay sé duoc triét tiéu
hodc giam tai thong qua cau trac khung ga c¢d dinh trén noc xe, khép quay co6 ma sat
hozc hé giam chéan co khi. Do d6, hé thdng truyén dong chi can chiu khoang 15-20%
mo-men ndy, chil yéu 13 trong pha dong, khi thay d6i hudng phun. Ta gia dinh hé sb tai
hitu hiéu 14 0.2, tir 6 mo-men can thiét thuc té sé la:

M, = 4908x0,2 ~ 982(Nm) (7.7)

Hé s6 tai hitu hiéu, hay con goi 1a hé sé tai thuc té phan anh ty 1¢ gitra murc tai thuc
té ma hé thong thuong xuyén phai chiu trong qua trinh lam viéc so vo1 murc tai cyc dai
(hoic 1y thuyét) c6 thé xay ra trong diéu kién bét loi nhat.

Véi mo-men yéu cau nay, motor servo c6 cong suét 1,5 kW véi mo-men dau ra danh
dinh 14 9,5 Nm sé& du dé dap ing néu khong c6 hop giam tbc hd tro. Dé nang mo-men
dau ra Ién t6i 982 Nm, can su dung hop giam téc hanh tinh c6 ty so truyén phu hop. Gia
sit Iya chon hop giam tdc c6 ty sb truyén i=120, véi hiéu suat hop giam tdc 2 cip
7 =0,85 mo-men 1y thuyét dau ra s& 1a:

M., =9,5x120x0,85=150(Nm) (7.8)

Day 1a gia tri kha tiém can véi mé-men yéu cau thyc t& 982 Nm, va du dam bao
trong di€u ki€n van hanh thyc té, khi c6 tinh dén sai s6 do ludong va dac tinh dan hoéi cua
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hé co khi. Mt khac, hé théng co khi con c6 thé diéu chinh goc phun trong gi6i han, nén
mo-men dau ra nay 1 hop 1y. Tc d6 dau ra sau giam toc 1a:

n 3000
n . =-mor _ =777 _95(y/ ph 7.9
o =120 = 20 = 25(v / ph) (7.9)
Tuong ung voi khoang 180° quay trong 1 gidy, cho phép diéu chinh huéng ling
phun nhanh chéng ma van trong gidi han an toan co hoc.

Tir cac phan tich trén, c6 thé két luan rang hé théng can stir dung motor servo cong
suat 1,5 kW tré 1én, mo-men danh dinh khoang 4,9 Nm, két hop v6i hop giam tdc hanh
tinh ti s truyén 1:120. Phuong 4n nay khong chi dam bao mé-men dau ra du 16n ma
con kiém soat téc do va dap tng chinh xac yéu cau diéu khién huéng dong phun trong
diéu kién moi truong dong, rung va ap luc cao nhu trén xe ctru hoa.

Duya trén qua trinh phan tich, tinh toan mé-men phan lyc thue té tai lang phun va
yéu cau an toan trong qua trinh van hanh, lya chon motor va hop giam toc phai dam bao
hai tiéu chi ¢t 16i: m6-men dau ra du 16n dé giir 6n dinh huéng phun, dong thoi tée do
quay vua phai, khong gay nguy co rung lic hodc hu hong co ciu truyén dong. Viéc lua
chon cling can x¢ét dén kha nang diéu khién chinh xéc theo vi tri, dic biét khi ling phun
duogc diéu khién tu dong bang PLC.

Sau khi tinh toan mé-men phan luc can triét tiéu 1a khoang 982 Nm, phuong an tbi
uu la st dung servo motor cong suat 1.5 kW két hop véoi hop giam tdc hanh tinh co ty
s6 truyén tir i = 100 dén i = 120. Céu hinh nay cho phép nang moé-men dau ra lén den
khoang 950-970 Nm, du dé xir Iy phan lyc trong phan 16n thoi gian van hanh thuc té,
d6ng thoi dam bao d6 chinh xac nhd ¢6 phan hoi vi tri tir encoder.

Loai motor dugc dé xuat 14 servo motor Mitsubishi dong HG-SR152B, ¢6 cong suat
dinh mtrc 1.5 kW, mé-men dinh mirc 9.5 Nm, tich hop encoder d6 phéan giai cao. Dong
co nay tuong thich hoan toan véi bo diéu khién MR-JE, cho phép két ndi truc tlep voi
PLC Mitsubishi FX thong qua tin hiéu xung diéu khién (PULSE/DIR) hodc truyén thong
don gian. Su lya chon nay dam bao tinh dong bd vé phan ctng, tai liéu k¥ thuat day du
va dé dang trién khai trong cong nghiép thuc té.

Hinh 7.31. Servo Motor Mitsubishi HG-KN43J-S100.
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V& hop giam tdc, nén sir dung loai hop giam téc hanh tinh ABR-115 cua héang
Shimpo, Apex Dynamics hodc twong duong, voi ty s6 truyén i = 120. Dong hop s6 nay
c6 thiét ké nho gon, hiéu suét truyen dong cao (n = 0.85), dac biét la do ro rat nho (<7
arcmin), phu hgp vai cac hé théng yéu cau diéu khién chinh xac nhu cum dinh hudng
ling phun. Viéc két ndi co khi giira truc motor va hop giam tde ciing d& dang thong qua
mit bich chuan céng nghiép.

Dé dap ung day du cac yeu cu vé mo-men, d6 6n dinh, kha ning phan héi nhanh
va tich hop v6i PLC FX, cau hinh dugc lya chon la: Mitsubishi HG-SR152B (1.5 kW,
3000 vong/phut, mo-men 9.5 Nm).

Hinh 7.32. Hop giam toc hanh tinh ABR-115.
7.7. Tinh chgn van nap tir thung chira di vao bom

7.7.1. Tinh toan chon van nap

Phén tinh chon nay tuan thu theo tiéu chuan Viét Nam vé TCVN 3734:1982 — Van
cong nghiép — Kich thude co ban.

Trong hé thong cap nudc chuyén dung trén xe chira chay, van nap duoc b6 tri tai
dau ra ciia thing chtra, nam trén tuyén dudng 6 ong hat di vao bom chinh. Bom trong hé
thong ndy duoc dan dong tir truc trich cong suat (PTO) cua hop s6 xe, nén yéu cau vé
on dinh dong hut va d6 mo hoan toan cua tuyén ong 1a rat quan trong. Van can dam bao
kha ning din luu lwong 16n ma khong gay sut ap, dong thdi dé van hanh, bao tri va lap
dat trong khong gian gidi han cua khoang k¥ thuat.

Theo thong s6 thiét ké, bom chinh cta hé théng ¢6 thé van hanh véi luu luong cuc
dai Q = 10.000 lit/phut, tuc:

Q= 100(?0 =166,67(1/s) = 0,16667(m° / s) (7.10)

Puong 6ng cap tir thung chira dén dau bom dugc lya chon v6i duong kinh danh
dinh DN250, twong duong v6i duong kinh trong thue t€ 1a D = 0,25 m. Tur do, tiét dién
dong chay qua ong dugc xac dinh bang cong thirc:
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2 2
p=ZD0_ 7025\ hagim? (7.11)
4 4
Véi luu luong va tiét dién ndy, tbc do trung binh cua dong nudc qua duong dng
duoc tinh theo biéu thirc:

_Q_ 016667

A 0,0491

~3,4(m/s) (7.12)

Téc dd dong chay nay nam trong gidi han cho phép trén duong hut, khong gay ra
xam thyc hodc rung dong cho cum bom. Do do, kich thuéc 6ng DN250 la hop 1y va
duoc gilr nguyén trong viéc lya chon thiét bi phu tro.

7.7.2. Phwong an chon van nap

Trong qua trinh thiét ké hé théng cip nudc tir thing chira dén bom chinh trén xe
chita chay, viéc lyra chon loai van nap pht hop 13 yéu t6 then chét nhim dam bao tinh
lién tuc cua dong cép, an toan trong van hanh va kha nang thao tac linh hoat tai hién
truong. Vi tri cua van dat ngay dau hat bom — noi ap suat rat thép nén moi t6n that cuc
b hodc hién tugng ro khi déu co thé anh huong nghiém trong dén kha ning hut va hoat
dong 6n dinh ciia cum bom. Do d6, van can c6 tiét dién dong du 16n, do kin cao, dong/mo
nhanh va dé dang thao tac trong diéu kién da chién.

Sau khi khao sat, ba phuong an van phu hop vé mit két cAu co khi di dugc dua vao
phan tich chi tiét, bao gom: van bi, van céng va van buém. Mdi phuong an déu cé uu
diém nhat dinh, tuy nhién ciing di kém v&i nhitng han ché riéng khi ung dung trong méi
truong thuce té 1a xe chuyén dung.

Phwong an 1: Van bi (Valve Ball)

Hinh 7.33. Van bi

Nguyén ly hoat dong:

Van bi hoat dong nho mot vién bi tron cd khoan 16 xuyén tam, duogc gén vao truc
van. Khi xoay tay gat 90°, 16 trén vién bi s& trung hoac I¢ch voi dong chay, twong tng
véi trang thai mé hodc dong van.

Uu diém:

e Doéng/mo cuc nhanh (chi 1/4 vong quay).
e Do kin tuyét doi nho tiép xtic chinh xac gitra bi va gioang lam kin.
e Khong lam gidm tiét di¢én dong khi mé hoan toan.
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Nhuwoc diém:
e K&t cau 16n va nang khi tang kich thudc (vd1 DN250).
e Mod-men xoay 16n, kho thao tac thu cong néu khong c6 bo trg luc.
e Gi4 thanh cao, khong pho bién & kich ¢& 16n cho ting dung co dong.
DPanh gia: Khong chon. Mac du van bi c6 hiéu nang cao va d¢ kin tt, nhung do

kich thuéc cong kénh va thao tac kho khin & DN250, n6 khéng phu hop véi yéu cau
gon nhe va tinh co dong trén xe chira chay.

Phwong 4n 2: Van cong (Gate Valve)

—
—
-
—

Hinh 7.34. Van cong.

Nguyén 1y hoat dong: Van cong sir dung mot canh truot dang ban nim vudng goc
vo1 huong dong chdy. Khi xoay tay quay, truc van s€ nang hodc ha canh van, tir d6 mé
hodc dong dong.
Uu diém:
e Khi mé hoan toan, dong chay di qua khong bj can tré, ton that 4p suat rat nho.
e CAu tao don gian, do bén cao, phu hop véi luu luong 1om.

Nhwoc diém:
e Hanh trinh déng/mé dai, thao tac cham, mat nhiéu vong quay.
e Két cdu dai theo chiéu cao din dén kho lap dit trong khoang thiét bj han ché.
e Khong phu hop véi thao tac nhanh hodc khan cap.

DPanh gia: Khong chon. Du c6 vu thé vé 46 ma 10n va ton that nho, van céng lai bat
loi vé thao tac, khong g1an lap dat va thoi gian phan ung. Dleu nay mau thuan voi yéu

cau thyc tién trong moi trudng chita chdy, noi moi thao tic can nhanh choéng, truc tiép
va hiéu qua.
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Phwong an 3: Van buém (Butterfly Valve)

Hinh 7.35.Van buém Samwoo SW-HRW FLANGE TYPE DN250.

Nguyén Iy hoat ddng: Van budm c6 mot dia tron dat giira than van, duoc gin vao
tryc quay. Khi truc quay 90°, dia sé& tir vi tri chin ngang dong sang song song véi dong,
tuong ng voi dong hodc mo.

Uu diém:

e Két ciu nho gon, ngan chiéu dai va chiéu cao.
Thao tac nhanh, dé sir dung (chi 1/4 vong quay tay gat).
Gia thanh hop 1y, ¢6 san trén thi trudng v6i nhiéu kich thude.
D& bao tri, thay thé, phi hop véi tng dung thyc dia.

Nhwoc diém:
e Khi m& hoan toan vén ton tai dia trong dong chay, gay ton that ap suat cao hon
van cong.
e Can chon vat liéu gioang phu hop dé dam bao d6 kin lau dai.

Panh gia: Chon. Van buém dép tng tét cac tiéu chi vé thao tac nhanh, kich thudc
gon, luu lugng 16n va gia thanh hop 1y. Tuy c6 ton that 4p luc cao hon so vdi van cong,
nhung diéu nay 1a chip nhan dugc trong diéu kién dong hut ap thap va luu luong cao.
Dic biét, kha ning thao tac nhanh chéng va dé dang 1a yéu t6 then chét khi trién khai tai
hién truong.

Két luin: Sau khi phan tich day da nguyén 1y hoat dong va cac yéu td k¥ thuat caa
tirng phuong an, van buém dugc lua chon 12 giai phap toi wu cho vi tri van nap tir thing
chtra dén bom. Cu thé, van buém Samwoo SW-HRW FLANGE TYPE DN250 duoc dé
xuét st dung, voi than gang ciu, dia inox, gioing EPDM, két nbi wafer va ap suit lam
viéc PN16. Loai van ndy dam bao luu lugng thiét ké 10.000 Lit/phut, d& 13p dit va bao
tri, phtt hop vdi tinh chat co dong va thao tac khan cap dic trung cua xe chuyén ding
chira chay.
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7.8. Tinh chgn van xa tran cho xi-téc

Phén tinh chon nay tuan theo tiéu chuén Viét Nam vé TCVN 9975-3:2013 (ISO
16135) — Van dung cho h¢ thong 6ng dan nudc — Van bi.

7.8.1. Yéu cdu ky thudt

e Thoat nhanh toan bo dung dich béng trong luc.

e Do kin cao, tranh ro ri trong qua trinh van chuyén.

e Chiu dugc moi truong chira tuong ting (nudc hodc dung dich bot).
e D@ thao tac, bao tri va twong thich khong gian 1ap dat thuc té.

7.8.2. Tinh toan chon van xd tran cho xi-téc

Trong hé thong chuyén dung trén xe chira chay, hai thung chira riéng biét dam nhiém
chtrc ning luu trir chat 16ng phuc vu phun chita chay, bao gdbm: mét thung chia nuéc
sach dung tich 2.500 lit va mdt thung chira dung dich bot chita chay dung tich 6.500 lit.
C4a hai thung déu duoc thiét ké co vi tri xa day nham phuc vu cong tac vé€ sinh, stc rua,
thay d6i chat chtra hodc bao tri hé thong.

Dé dam bao kha ning thoat toan bo chat 1ong trong thoi gian hop 1y, viéc lva chon
van xa phu hop duoc thuc hién dua trén cac ti€u chi: kich thudc miéng x4, luu lugng
yéu cau, loai chat long sur dung, tinh cht co hoc va hoa hoc ciia moi truong lam viéce,
kha ndng thao tic nhanh tai hién truong, va cudi cing 1a mirc do pho bién — d& thay thé
thuec té.

Kich thudc xa ¢b dinh — dudng kinh 2.5 inch (DN65).

Ca hai thung déu c6 16 xa duong kinh tiéu chuan 2.5 inch (63.5 mm =~ DN65). Véi
chiéu cao ¢t chat long xap xi 1.2 mét (chi€u cao thung).

Luu lugng dong chay dugc xac dinh theo cong thirc dong luc hoc chét 1ong:

Q=C,.A\2gh (7.13)
Trong do:
QIla luu lugng thé tich m®/s

C?1a hé s6 luu lugng, phu thudc vao dang miéng xa va dic tinh dong chay. Véi
van bi hoac 10 tron ¢6 miéng ngan, hé s6 C? phd bién trong khoang 0,60 — 0,65. Trong
tinh toan nay, ldy C¢ =0,62

A 1a tiét dién dong chay qua miéng xa (m>)

g =9,81(m/s?) 1a gia toc trong truong

h 13 chiéu cao cot chét 1ong phia trén miéng x4 (m), & dy gia dinh & = 1,2m
Vay ta co:

e Vi thung nude 2.500 L: thoi gian xa khoang 4,4 phut.
e Vdi thung bot 6.500 L: thoi gian xa khoang 11,4 phut.

Lua chon thiét bi van x4 cho 2 thuing 2500 lit va 6500 lit.
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Chét l6ng chira 1a nude sach va bot, yéu cau vat li€u an toan, khong phan irng, giodng
bén va chéng ro ri. Khong cin yéu cau cao vé khang hoa chit.

Tén san phidm: Van bi tay gat ARV-800FE(J)

Mt bich tiéu chuan BS4504 PN16.

Vit liéu: Gang cau GGG40.

Bi van: Inox 304 (CF8).

Goang lam kin: PTFE (Teflon) — khang hoa chét nhe, khong muc trong dung
dich bot.

e Van hanh: Tay gat c6 khoa dinh vi.

Hinh 7.36. Van bi tay gat ARV-800FE.

7.9. Chon van cho ling cAm tay va bd chia ty 18 nwéc/bot

7.9.1. Nguyén ly hoat dong

Trong hé thng chita chay trén xe chuyén dung, cac ling phun cam tay thuong dugc
cap nude tir cac nhanh 6ng doc lap, diéu khién thong qua van dong/ngat dat tai ting dau
nhanh bén canh d6 1 phan bot di qua bd chia ty 1¢ s€ ¢6 3 van duoc sap xép dé diéu
khién d6ng mé phu hop. Trong thiét ké dé xuat, viéc str dung van bi diéu khién dién
ON/OFF la giai phap t6i vu nham thay thé thao tic van tay truyén thong. Van s& nhan
tin hi¢u tor PLC hodc cong tac diéu khién, thuc hién dong hodc mo hoan toan nham cép
hoic ngit dong nuée/bot dén timg ling phun va dudng din bot.

Dic diém cua hé théng khong yéu cau diéu tiét luu luong theo thoi gian thuc, ma
chi can thao tac don gian: mé dé phun hodc dong khi khong str dung, do d6 viéc st dung
van bi di€én ON/OFF Ia hoan toan hop ly, ddm bdo tinh nhanh chong, d¢ kin cao va chi
phi van hanh thap.
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H¢ thong diéu khién bao gom ba van bi ON/OFF diéu khién bang tin hi¢u dién,
trong d6 ¢6 hai van cip cho lang phun cam tay va mot van cip cho bo chia ti 18 tron bot
v6i nude. Cac van nay dugc diéu khién dya trén trang thai hoat dong cua bom nuoc
chinh trong hé théng va c6 thé duoc mé thi cong tir giao dién HMI hodc cong tic co
trong truong hop dac biét.

Céng thc hinh trinh Bang mach &n

Thin bd &cu
kheen didn

Baoh ring

Bivan

: : i
Gaodng lam kin ‘ —‘\ Than van

Hinh 7.37. Céu tao van bi diéu khién.
Nguyén ly hoat dong dwgc 1ap trinh theo logic sau:

Khi bom nuéc hoat dong (tin hiéu dau vao tir relay bao bom chay ¢ trang thai ON),
PLC lap tirc cap tin hi¢u dén ca ba van dé mé dong thoi. Didu nay nham dam béo rang
ngay khi c¢6 ap lyc tir bom, cac nhanh ra ludn san sang cap nudc dén cac diém phun. Van
di ra bd chia ty 1€ ddm nhi€ém vai tro dan nudc dén bd tron bot nén duoc wu tién mé sém
nhét dé kich hoat sén quy trinh tao bot néu can thiét.

Tuy nhién, trong nhiing truong hop cu thé nhu thao tac bao tri, khong can sir dung
dén mot trong cac ling phun, hodc khi mudn ngit riéng bo chia bot, hé théng ciing cho
phép van hanh thu cong ting van. Diéu nay duoc thuc hién bang cach két hop giita cong
tac diéu khién riéng timg van (hoic thong qua HMI), cung vdi trang thai logic “hoac”
giita tin hiéu bom chay va tin hiéu diéu khién thi cong.

Sau khi PLC nhén tin hi€éu bom chay hoac 1énh diéu khién béng tay, no s¢ xuét tin
hiéu ra ngd diéu khién Digital Output (DO) twong (mg véi ting van. Tin hiéu nay kich
hoat mé to diéu khién dién cua van, lam van xoay m¢ hodc dong. Khi bom ngung hoat
dong va khong co yéu cau thu cong, tin hiéu diéu khién mét, van s& tré vé trang thai
dong dé ngan dong nudce ti chay hodc 1o ri qua dau phun.
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Moi van dugc lap trinh hoat dong ddc lap, co thé kiém soat trang thai mo/dong riéng,
nhung ludn wu tién tin hiéu bom hoat déng dé mé mic dinh, sau d6 méi cho phép ngit
chon loc tirng van bang diéu kién logic b6 sung. Piéu ndy dam bao ca tinh tw dong hoa,
an toan khi khan cap, dong thoi giit duoc tinh linh hoat trong van hanh thyc té.

Mo hoan toan Dong hoan toan
B Truc

["]Bivan

B Than van

B Gioang lam kin

Truc va bi xoay mét goc 90 do tir Mé sang Déng

Hinh 7.38. Van diéu khién bi dién.
7.9.2. Chon van cho ling cam tay va bé chia ty 1¢ bot/nwéc
Pé luya chon van bi diéu khjén dién ON/OFF phu hop cho tung lang phun cam tay
va b chia ty 1€, mot s thong so thiét ké va gia dinh dugc xac 1ap nhu sau:
‘ Ap suét 1am viéc tai Yi tri lép van dugc xac dinh 1a 12 bar (1,2 MPa), phu hgp véi
diéu kién van hanh thuc té ttr bom chinh trén xe ctru hoa.
Chét 16ng qua van 1a nudc hoic hdn hop nudc — bot, & nhiét o6 khong qua 40°C, do
doé vat ligu van can chiu ap luc, khang an mon nhe va gitt d¢ kin cao.

Van duoc dleu khién dong/mo hoan toan (ON/OFF) bang tin hiéu tir PLC hodc cong
tac, khong yéu cau diéu tiét luu luong, voi thoi gian dong/mé dudi 10 gidy va tan sut
véan hanh trung binh < 20 lan/ngay.

Doi véi duwong ong din di ra ling cim tay:

Vin toc dong chay qua van ¢ lang cam tay 2,5 m/s, duong kinh éng ddn DN15, luu
lugng di qua ong 20 1/ph, &p suat 12bar.

Poi voi dwong ong din di ra bo chia ty 1¢:

Vin toc dong chay qua van ¢ lang cam tay 2,5 m/s, duong kinh éng ddn DN40, luu
lugng di qua ong 180 1/ph, ap suat 12 bar.
7.9.3. Phan tich lwa chon van ON/OFF

Van ON/OFF thuc hién chire ning dong/mé hoan toan dong chét 16ng. Trong trang
thai dong, bi van quay chin hoan toan dong; khi nhan 1énh mé, bi xoay 90° dé cho dong
chat 1ong chay tu do.

Dé phu hop voi méi truong chira chay, van can co:

e Than gang cau hoic inox dé chiju ap cao.
e Bi van bang inox 304, dam bao chong an mon.
e Gioang PTFE hodc Viton, ddm bao do kin va do bén nhiét.
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e Thoi gian dong/md < 10 gidy.
e (Cap bao vé IP65 tro 1én dé chong nudc, bui.
e Tin hiéu diéu khién 24VDC hoic 220VAC tuy theo ngudn cia ti PLC.

Sau khi phan tich dic diém dong chay, diéu kién van hanh, yéu cau k¥ thuét ciing
nhu kha ning tuwong thich véi hé thong diéu khién PLC, phuong an dugc lya chon 1a sir
dung van bi diéu khién dién kiéu ON/OFF cua thuong hiéu AUT — Han Quéc, vo1 kich
thuée DN15 va DN40 model KE010, phu hop 1dp dat tai timg nhanh cap cho lang phun
cam tay.

Théng s6 k§ thuit chinh:

e Ap suit 1am viéc: PN16 (16 bar) — phu hop véi ap thuc té 12 bar.
Vit liéu than van: Gang cau GGG40 phil epoxy chéng an mon.
Bi van: Inox 304 — chéng gi, thich hop cho bot/nudc.
Gioang lam kin: PTFE — chiu nhiét, khang hoa chét nhe.
Nguon dién diéu khién: 220VAC / 24VDC (tiiy cau hinh).
Loai tin hiéu diéu khién: ON/OFF (Digital), phan hoi trang thai ON/OFF.
Thoi gian dong/md 6-10 gidy.
Cép bao vé mo-to truyén dong: IP65 — chdng nude va bui, phi hop ldp ngoai
troi.
7.10. So @6 hé thong dién'*2

Nguyén ly hoat dong:

Ngudn cap 24VDC duoc cung cap tir may phat riéng biét cho toan bo hé thdng diéu
khién, dam bao doc lap véi hé thdng dién chinh cua xe. Viéc khoi dong hé théng duoc
thuc hién thong qua cong tac may chinh, cho phép cap ngudn dén PLC, cac cam bién,
mo-dun diéu khién van va HML. Cac diém dau ndi ngudn duoc thyc hién tai chan 24V+
va OV trén PLC.

Hai b cam bién ap suit va luu luong duoc lip dit tai dau ra cia bom bot va bom
nudc. Cac cam bién nay déu co6 dong ho co tich hop dé giam sat truc quan tai hién
truong, dong thoi truyén tin hiéu vé PLC théng qua cac ngd vao s (INO, IN1). PLC sir
dung dir liéu nay dé dua ra quyét dinh diéu khién twong Gng nhu mo/déng van, didu
chinh van budm theo ty 1¢ pht hop véi ap luc va luu luong thuc té.

PLC dong Mitsubishi FX (hodc twong duong) dong vai tro la by diéu khién trung

tam, thuc hién xur 1y tat ca tin hiéu dau vao va xuat ra céac tin hiéu diéu khién cho thiét
bi chap hanh. PLC diéu khién:

Céc van bi ON/OFF thong qua ngd ra s6 Y0, Y1,

Van buém diéu khién tuyén tinh thong qua tin hiéu xung PULSE/DIR hoic analog
DAO.

HMI qua dudng truyén TXD, RXD st dung giao thiic ndi tiép RS-232 hoic twong
duong.

Céc van bi dugc diéu khién bang tin hiéu ON/OFF tir PLC. Khi hé thong phat hién
tin hiéu “bom dang hoat dong” hOETI?C r!hén Iénh thu cong tir HMI, PLC lap tirc xuat tin
hi¢u digital tai chan YO hoac Y1 d¢ cap Iénh m¢ van. Nguoc lai, khi bom ngurng hoac
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khong c6 1énh tha cong, PLC dua van vé trang thai dong. Cac van nay dam bao dong
nuéc hoic dung dich bot duoc cip dén dang vi tri theo yéu cau.

Van buém duoc diéu khién bang motor servo, vai bo khuéch dai servo trung gian
nhan tin hiéu diéu khién tir PLC thong qua hai tin hiéu PUL+ (xung) va DIR+ (huéng).
Bo diéu khién servo quay truc van téi vi tri mong mudn dya theo tin hiéu dau vao analog
hodc xung. Pdng thoi, tin hiéu phan hdi tir encoder trong motor dugc sir dung dé cap
nhat chinh xé4c vi tri van vé PLC, phuc vu cho vong lap diéu khién kin.

MI (man hinh diéu khién nguoi — may) két ndi voi PLC thong qua cac chan TXD,
RXD va GND. Man hinh cho phép nguoi van hanh:

Cai dat ché do Auto hoiac Manual.
Nhép gia tri phan trim mé van.
Theo dbi cac thong s6 nhu ap suat, luu luong va trang thai dong/mé cua tirng van.

Giao dién truc quan gitip viéc giam sat va diéu khién dé dang ngay ca trong moi
treong khan cap.

Bo servo diéu khién van buém va cac van khac déu dugc ndi voi ngudn thong qua
hé thong bao vé dién, nbi mass va jack kiém tra. Viéc ndi mass trung tam gitp triét tiéu
nhiéu, ting d6 6n dinh tin hiéu. Jack kiém tra phuc vu viéc chan doan va giam sat thong
s tai hién truong.
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Hinh 7.39. So d6 hé théng diéu khién dién.
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Chuwong 8: HE THONG HO TRQ

8.1. Hé théng dén kiém soat

v  Lg= |
A3Y14Y15)16) [18)19)20)|22)23)24 (25)(26) (21 (28) 29)30)  (31)32)(33){35/36)37)

(17 21) 34
Hinh 8.1. Bang diéu khién va van hanh hé thong chita chdy.

Bang diéu‘khiénvva‘l van hanh hé¢ 'ghéng chira chay 1a b phan trung tam gitp quan ly,
giam sat va dieu khién toan bo hé thong chira chay tur dong hoac ban tu dong. Cac chuic
nang chinh bao gom:

Bang 8.1. Bang hé thong deén kiém so4t va hinh anh minh hoa

< Pén kiém soat nhiét 6 bot trong bom
bot

Pén kiém soat (3) sang khi nhiét do cua bot
trong bom bot dat téi 60°C. Hé thong sé tu
dong mo van xa nhiét ciia bom bot téi xi-téc
chira bot TROKOMAT.

% Deén kiém soat hat bot bén ngoai

Pén kiém soat (4) sang khi van ¢ duong hut
bot bén ngoai mo.

% bén kiém soat xi tec chira bot
TROKOMAT day

Pén kiém soat (5) sang khi xi-téc chira bot
TROKOMAT day. Can xa hét xi-téc chua
bot TROKOMAT bing cach mé van duong
Xa cua xi-téc chira bot TROKOMAT tai G5.
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< Pén kiém soat lang phun dudi ra

Pén kiém soat (14) sang khi ling phun
nuéc/bot khong & vi tri xép lai. Trong khi
giao thong binh thuong trén duong b9, lang
phun nuéc/bot phai ¢ vi tri xép gon. Pén
kiém khong duoc sang trong luc van hanh 1ai
Xe.

< Deén kiém soat nhiét do dau thuy luc

Dén kiém soat (17) sang khi nhiét d6 cua dau
thay luc trong bom bot dat téi 60°C. Hé
théng sé tu dong giam téc do cua bom bot.
Néu trong 2 phat nhiét do khéng ha xudng
thi hé théng sé ty dong tat bom bot.

< Deén kiém soat hé truyén dong ¢ s6 0
Dén kiém soat (34) sang khi bd chon truyén
dong tu dong dat ve s6 0 “N”. Bom chira
chay chi c6 thé bat khi dén kiém soat sang.

8.2. Hé théng cong tic va nit bam
Bang 8.2. Bang hé thong cong tic, nat badm va hinh anh minh hoa

< Nat bAm déng/mé nudc cua ling
phun
Khi 4n nat bim déng/mé nudc cua lang
phun (13). Van trén duong téi lang phun
mé. Pén nut bim sang.
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< Nut bam BAT/TAT bot bén trai
Khi 4n nGt bam (18). Van ngit trén
duong bot tdi cac duong phun ra ¢ bén
trai cua xe dong hoac ma. Buong bot co
day chat bot. Cin bot s& giy ra ban
duong 6ng. Sau ché do dung bot, hiy
nhé rira sach tat ca cac duong éng bot.

< Nut bAm DPONG/MO bom nap Xi
tec chtra bot qua bom
An nit bdm (21). Co ciu ngat trong
duong bom nap gitra bom bot va Xi-téc
chtra bot mo.

< Nut bAm BAT/TAT bom bot
An nit bam (22). Bom bot dugc bat 1én
biang mach dién dan dong phu tro tu
dong.

< Nat bam phun rira
An nat baim “DONG/MO phun ria”
(23). Nut bam (23) nhap nhdy sau khi bat
dau str dung bot, chi thi cho thay rang
can duoc phun rira. Chi cé thé thuc hién
phun riza duogc khi st dung ap suét toi da
1a 4 bar.
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< Nat bAm BAT/TAT xi tec chta
bot
An nat bim (24). Van ngat tai xi-téc
chtra bot mé. Pudng bot c6 day chat bot.
Can bot gay ra ban duong 6ng. Sau ché
do6 dung bot, hiy rira sach tit ca céc
duong 6ng bot.

~ % Nut bam thoat nude trung tim
An nat bam (25). Tat ca cac van thoat
nude diéu khién tir xa ma Chi hoat dong
khi bom chira chay ly tdim khong kich
hoat.

% Cong tic BAT/TAT diéu chinh
muc

Van hanh cong tic “BAT/TAT diéu
chinh mac” (27). Hé thdng diéu chinh
muc Xi-téc chira nude bat/tat. Khi muc
nuoc tut xudng khoang 75%, van trong
duong nap tir tru lay nugc mé va xi-tée
nuGe dugc nap day trong truong hop két
ndi véi tru 1y nude. Khi mic nudc dat
khoang 95%, van trong duong bom nap
tir try ldy nude ngat, bang cach do tranh
duoC sy ro ri nudc. Theo cich nay,
ngudi van hanh khong can phai kiém tra
muc nudc; luon ludén c6 da nudc s
dung. Néu b diéu chinh muc bi tét, van
bom nap tir try lay nude ludén luén mé.

Giang vién huéng dan: PGS.TS. Lé Minh Puc
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% Nut bam BAT/TAT duong hit xi
' tec chira nu6e
An nat bim (11). Van trén Xi-téc chta
nuéc mé. Bom chita chay bat Thiét bj
chira chay luc nay da san sang st dung.
Bang cach an nut bam (11) mét 1an nixa,
tat ca chirc ning tat va dat tro lai vi tri
nghi. Pé tranh ap suit ting 1én van Xi-
téc chira nudc chi co thé mo duogc khi
bom cling khong bat. Van buém ty dong
dong khi bom tat.

< Nt bam BAT/TAT bom chita
’ chay ly tam
An ntit bAm (33). Bom chita chay duoc
bat 1én bang mach dién dan dong phu tro
tu dong. Chi co thé’téng téc sau khi nat
bim co dén sang. An nut bim (33) lan
nita. Bom chira chay tat bang mach dién
dan dong phu tro tu dong.

< Congtactong hé thong chita chay

An nut bam (35). Ngudn dién cho bang
diéu khién va van hanh hé thdng chira
chay bat.

< Nut bam KHOI DPONG / DUNG
dong co )
Bat cong tac khoa dién cua xe. An nit
bam (37). Néu truyén dong phu tro
khong kich hoat, lac d6 dong co xe s&
khoi dong. An nut bam (36). Dong co xe
tat.
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8.3. Hé théng dong hd chi thi

Bang 8.3. Bang ddng hd chi thi va hinh anh minh hoa

< Dong hd do sb gio hoat dong cua
bom chita chay ly tam

DPong hd do s gio hoat dong (1) chi sd
gio hoat dong cua bom chira chay ly tam.
Hiy quan sat s6 gio hoat dong dé co
khoang thoi gian bao dudng thiét bi chira
chay.

< Dong ho chi lugng chira cua xi tec
chtra chat bot
Dong ho hien thi (6) cho biét luong chira
hién tai cuaa xi-téc chira chat bot.

< Pong hd chi luong chira caa xi tec
chtra nudc
Pong ho hién thi (7) cho biét luong chia
hién tai cua xi-téc chira nudc.

< Pong hd do qua ap cua dudong bom
vao xi tec chura

Ap ké (8) chi 4p sudt bom nap trong
duong bom vao xi-téc chira nude. Khong
duge vuot qua ap luc bom nap téi da 4
bar. Ap luc vuot quéa cé thé 1am hong xi-
téc nudC.
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< Pong hd do qua ap/thiéu ap cua ap
lyc duong vao bom bén hut

Trong qua trinh van hanh hut, déng hod
(10) hién thi su thiéu ap & bén hut cua
bom. Trong truong hop cap tir bén ngoai,
vi du qua mét tru ldy nudc, thi ap luc
duong vao duoc hién thi.

< Pong hd do téc dd bom chira chay
ly tdm
Pong ho (12) chi toc do hién tai cua bom
chira chay ly tam.

8.4. Luu y

Cac nit bAm cua bang diéu khién déu c6 dén sang. Khi dén chiéu c6 anh sang mo
thi khi d6 chirc nang da tat. Khi c6 anh sang manh thi chirc nang da duoc kich hoat.

Céc hoat dong khac chi ¢ thé thuc hién dugc trén hé théng bom trong truong hop
cac hoat dong cu thé néu cac nit bAm sang manh. Vi du: An nat bAm “BAT/TAT bom
chira chay”, Chi bAm ntit “REVOLUTIONS +” sau khi nat “BAT/TAT bom chita chay”
sang manh.

Trong truong hop mot s6 15i cua thiét bi chuyén dung duoc hién thi bang nat bam

hodc cac dén kiém soat nhap nhay nhanh (vi du 4p sudt van hanh cua hé théng khi nén
khong du).
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Chuong 9: BAO TRi VA BAO DUONG HE THONG TREN O TO CHUA
CHAY

9.1. Yéu ciu vé an toan khi bao tri va biao dudng
9.1.1. Thong tin chung

Trudéc khi loai bo cac 131 ¢ xe chita chay cua cac ban hoic sta chita xe. Diéu quan
trong 1a hay doc cac budc do nha san xuat qui dinh trong hudng dan sur dung. Cac 10i
don gian c6 thé duoc loai bo bdi cac nhan vién lanh nghé, da duoc dao tao theo cac
hudng dan sir dung, dong thoi tuan tha theo cac qui dinh vé an toan va phong ngura tai
nan. Trudce khi tim kiém nguyén nhan cua loi hay:

Tat dong co va rat chia khoa khoi dong ra.

Giit an toan cho xe khong bi troi bao gdm viéc kéo phanh dd va dat chén banh xe.

Néu nhu can phai thao cac thiét bi an toan va bao vé ra dé tim 18i, chung phai duoc
dat lai ngay sau khi lam viéc va kiém tra xem chiing c6 hoat dong diing chirc nang khong.
Xe chira chay khong dugc dua vao hoat dong trudc Khi tat ca cac thiét bi an toan va bao
vé da duoc dat lai vao vi tri.

9.1.2. Cac bién phdap an toan

a. Qui dinh vé ngudi van hanh

Tat ca nhimg nguoi van hanh, sira chita va bao dudng xe va cac thiét bi déu phai
doc va hiéu ro:

e Céc hudng dan sir dung ctia nha san Xuat riéng.
e Cac qui dinh vé an toan.
e Céc huéng dan an toan co trong cic chuong va phan riéng.

Nhitng nguoi bao dudng, kiém tra va lap rap phai c6 trinh do chuyén mén can thiét
dé thuc hién cac cong viéc nay. Pham vi trach nhiém va giam sat ctia cac nhan vién phai
duoc nguoi str dung xac dinh mot cach chinh xac.

Néu nhan vién khong co kién thirc can thiét thi ngudi sir dung co trach nhiém dao
tao va hudng dan. Xe va thiet bi chi nén duoc bao dudng stra chira baoi nhitng nguoi da
duoc dao tao stra chira thiét bi hoac da dugc dao tao twong duong.

b. Cac qui dinh cin tuin tha

Ngoai cac ghi chu c6 trong tai liéu hudng dan sir dung nay, cic qui dinh sau ciing
phai dugc tuan thu theo:
e Cac qui dinh vé an toan va d¢ phong tai nan chung ctia Nha bao hiém tai nan.
e Cac qui dinh da dugc cong nhan chung lién quan dén y hoc cong nghiép.
e Cac quy dinh bao vé nguoi lam viéc.
e Cac chi thi va qui dinh k¥ thuat da dugc cong nhan chung (vi du nhu cac tiéu
chuan)
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e Cic quy dinh vé dé phong tai nan khong phai 1a cac khuyén céo, ching 1a do
luat phap qui dinh. Cac qui dinh nay ap dung cho tat ca cac thanh vién trong
nganh chira chay.

9.2. Béo tri va bao dudng
9.2.1. Cong viéc trwoc khi bao dwing

Néu cac thiét bi bao vé va an toan phai thao ra khi thuc hién cong tac bao dudng sta
chira thi chung phai dugc dat lai vi tri ngay sau khi hoan thanh cong viéc va kiém tra
xem chung c6 lam viéc hoan toan khong.
9.2.2. Bdo dwing chassis va Xi-téc

Thuc hién cong viéc stra chita va bao dudng tai chassis theo cac huéng dan co trong
tai liéu hudng dan sir dung do nha san xuat chassis cung cap. Luon Iudn tuan tha theo
cac hudng dan vé an toan ctia nha san xuat chassis.

¢ Xi-téc chira nwoc
Can bao dudng theo dinh ky (tiy theo tan suét sir dung) cac hang muc sau:
e Muc nudc.

Tinh trang vé tec: khong ro ri, nit, lan.
Puong dan, van, khép noi.
V¢ sinh dinh ky: xa nudce, lam sach bén trong bon.
Thtr chire nang: dam bao hé thong nap va xa hoat dong binh thuong.

s Xi-téc chira bot

Can bao dudng twong ty Xi-téc nudc cac hang muyc sau day:
e Dung tich chit bot.
Puong tran, khdp ndi, van diéu tiét.
V& sinh bdn chira va duong dng cap bot.
Thu chire nang: dam bao hé thong bot hoat déng hiéu qua.

Khi thyc hién cong tac bao dudng trén cao, sir dung cac trang bi duoc cung cap hoic
cac bac va san theo cac qui dinh vé an toan Khong duoc sir dung cac ngan kéo va cac
do ga lam bac thang.

9.2.3. Bdo tri va bdo dwong bom

Kiém tra sy hoat dong cua hé thong bom nudc, cu thé: Kiém tra sy van hanh, hoat
dong, do kin cua van nudc, van bot, van khi, cac ddng hd, dén bao; kiém tra, b6 sung
m& lam kin va béi tron truc bom, cac co cau truc xoay; kiém tra hoat dong cua truc cac-
dang truyén luc cho bom, néu thiy co tiéng kéu la phai kiém tra, stra chira ngay.

Kiém tra d6 kin ctia bom chita chay bang cach dong kin tat ca cac van ciia bom, nap
day hong hut, thuc hién dong tac hit chan khong cho bom dat do chan khong tdi da (tuy
theo loai xe ma cach thao tac hit chan khong c6 9 khac nhau), thoi gian hut chan khong
khong qua 30 gidy. Ngimng hit chan khong, x4c dinh d6 kin cia bom bang cach quan sat
dong ho chan khong, néu trong 2 phiit kim dong ho tra vé khong qué 1 vach (twong Gng
Vi 0,1 bar) 1a bom dam bao do kin; néu kim tra vé nhanh hon 1a bom bi hé, phai tim
nguyén nhan dé khac phuc.
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Kiém tra kha ning lam viéc ciia bom chan khong moi nudc bang cach khi bom ly
tAm kin, 1am dong tac hat chan khong, tri so chén khong phai dat it nhat - 0,6 bar (6/10
vach chi so trén bang dong ho ha ap), néu thap hon phai bao dudng, stra chita bom chan
khong.

Kiém tra kha nang lam viéc cua truc bom va canh quat li tim bang cach cho bom li
tam quay O téc do thap va trung binh (tuyét d6i khong duoc quay véi toe do cao va ting
ga mot cach dot ngot vi may bom khong hat nuéc); kiém tra ¢, bu 1ong bat lién may
bom v&i khung xe; kiém tra cac van phun nudc, phun bot hoa khong khi, van déng, ma
nu6c ¢ két nudc, ddng hd cao ap, ha ap, ddng hd vong phut bao dam tdt va dung tiéu
chuan.

Voi hut phai kin, khong bi cong gap, thung, c6 da dém 16t, cac dau ndi khi lap vao
duoc nhe nhang, kin.

Kiém tra cac phuong tién, dung cu chira chay trang bi theo xe, may bom nhu lang,
voi, ba chac, thang... bao dam du co so va chat lugng k¥ thuat.
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KET LUAN

% Két luan chung

Dé tai “Thiét ké hé théng chita chay bang nudc/bot dira trén xe co s& Mercedes-
Benz Actros 3358-6x4” di hoan thanh cac muc tiéu dit ra, bao gém viéc nghién cuu,
tinh toan va dé& xuat giai phap thiét ké mot hé thdng chira chay hiéu qua, phu hop dé lap
dit trén nén tang chassis xe co so. Thong qua qua trinh khao sat, phén tich, lwa chon
thiét bi va bd tri tong thé, hé thong da duoc thiét ké dam bao cac yéu cau co ban vé chirc
nang, tinh co dong, van hanh va bao dudng thuc té.

< Két qua dat dwoc

Pé xuat dugc phuong an va tinh toan thiét ké dugc hé thong chita chay day du bao
gom: Xi-téc nudc, Xi-téc bot co dic bom ly tdm chita chay, bom bot, hé théng duong
ong, voi phun va cum diéu khién. Cac thong sb thiét ké can thiét cho viéc lap dat va van
hanh duoc tong hop duéi day:

a) Xi-téc

Xi-téc chira nuoc:

Dung tich: 2500 lit.

Kich thudc: 1000x2500x1250 mm.

DPuong kinh cira kiém tra: 500 mm.

Puong kinh duong 6ng hit nude vao bom ly tim: 250 mm.

Puong kinh 6ng nap/xa nudc: 2,5 inches.

Do bén nén: 10,32 MPa.

Pam bao du diéu kién bén dé chira 2500 lit nudce trong cac diéu kién van hanh
khac nhau cua 6 t6: di thang, phanh, chuyén huéng.

Xi-téc chira bot:

Dung tich: 6500 lit

Kich thudc: 2600x2500x1250 mm.

Puong kinh ctra kiém tra: 500 mm.

Puong kinh dudng 6ng hat nude vao bom ly tim: 80 mm.

Puong kinh 6ng nap/xa nudc: 2,5 inches.

Do bén nén: 10,42 MPa.

DPam bao du diéu kién bén dé chira 6500 lit bot co dic trong cac diédu kién van
hanh khéc nhau cua 6 t6: di thang, phanh, chuyén huéng.

Pé 6n dinh cua cum Xi-téc khi lcfp dat lén chassis

Lap dat cum xi-téc 1én dam ngang cua chassis bang bu 16ng M14, céc thong s6 luc
tinh duoc:

Luc ma sat: 15500 kg.
Luc quén tinh: 6778,8 Kkg.
Luc quay vong: 8835,3 kg.
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Tathiy lyc ma sat 16n hon lyc quan tinh nén cum xi-téc s& khong bi truot theo chiéu
doc cua chassis, va luc ma sat 16n hon luc quay vong nén cum Xi—téc’sé khong bi truot
theo chiéu ngang cuaa chassis. Bieu d6 dam bao diéu kién xi-téc duoc co dinh trén chassis
khi 6 t6 van hanh.

b) Bom chira chay

Bom nuoc:

Bom ly tam mét cap, loai hat don (mot cura hat). Pé dam bao kha nang gnéi bom
nhanh chéng va 6n dinh, h¢ thong dugc trang bi hai h¢ thong bom moéi piston
TROKOMAT PLUS. Bom ly tdm duoc lap dat phia sau cabin, nham t6i uu hoa viéc
truyén cong suat tir hop trich cong suat (PTO) duoc bo tri phia trén nap hop so.

Théng sb k§y thuat chung:

Luu lugng bom: 10000 I/ph.
Ap suat danh dinh: 10 bar.
Do cao hut: 1,5 m.
S6 vong quay toi da: 2500 v/ph.
Mé-men xoén cuc dai; 1220 Nm.
Cong suat dau vao 16n nhat: 330 kW.
Céanh bom ly tam:
e Sdcanh: 9
e Chiéu rong banh cong tac 16i vao: 41 mm.
e Chiéu rong banh cong tac 16i ra: 28 mm.
[ ]
[ ]

buong kinh banh cong tac: 345 mm.
Puong kinh truc bom: 65 mm.
Buong xoan:
e Dudng kinh vio budng xoan: 360 mm.
e Chiéu dai dng loe: 504 mm.
e Chiéu rong budng xoan: 42 mm.
e Puong kinh 16i ra cua 6ng loe: 190 mm.
Bom bot:
Bom banh rang an khop trong, dugc dan dong boi may phat dién doc lap va lap dat
phia sau xitec nham toi vu hoa khong gian va thuén tién cho qua trinh van hanh.
Thong sb ky thuat:
e Luu luong bom: 300 I/ph.
e S6 vong quay: 780 v/ph.
e Ap suit lam viéc téi da: 10 bar.
e (Cong suat dau vao 16n nhat: 7,5 kW.
Bénh rang bi dong:
e Modun: 4,5 mm.
e SHrang: 13.
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buong kinh rang: 72 mm.
Puong kinh chan rang: 56 mm.
Chiéu day banh rang: 30 mm.
Do cung: 52-58 HRC.

Bénh rang chu dong:

Modun: 4,5 mm.

S6 rang: 14.

Puong kinh rang: 80 mm.
Duong kinh chéan rang: 72 mm.
Chiéu day banh rang: 40 mm.
b6 cung: 52-58 HRC.

c) Hé théng dwong 6ng, ling phun

e Hiéu suat phun t6i vu cua ling gia c6 dinh theo myc tiéu ban dau (luu lwong
den 6000 I/phut, tam xa > 80 m). V&i kha nang xoay ngang 330°, xoay doc
+70°/-20°.

e Cum lang gia c6 dinh dwoc diéu khién bang motor két hop bo truyen truc vit —
banh vit ty ham, cho phép diéu chinh goc xoay chinh xac, tin cay.

e 6 ling phun cam tay duoc lya chon téi wu héa luu lwgng 666,67 1/ph, d6 linh
hoat va kha nang tuong thich foam AFFF 3%.

e Ap suit va luu luong dugc phan phdi déu nho cau tric 6ng hop 1y va ton that
thap.

o H¢ théng chia ty 1¢ foam 3% dugc thiét ké ro rang, lwa chon va tinh toan cu
thé Iugng bom foam, ap suat va tict di¢n van.

e MO phong thuy luc trén Automation Studio d@ xac nhan c6 tinh kha thi trong
van hanh thuc te, phu hop véi dicu Kién ap luc 1am viéc 10 bar va luu lugng
10000 I/ph.

d) Hé thong diéu khién

Thiét ké va mé phong diéu khién van buém diéu chinh luu luong:

Van buém Honeywell VAABFW16-080-112 duoc 1ap trinh van hanh ty dong thong
qua phan mém GX Works2. PLC di€u khién tin hi¢u analog 0-10V dé m¢ van theo ba
gbc dac trung: 60%, 70% va 90%, tuong trng vdi cac muc luu lugng dau ra khac nhau.

Thiét ké hé thong diéu khién servo motor dinh huéng lang phun:

Hé thdng str dung motor servo két hop encoder dé diéu khién chinh xac goc phun
cua lang, dam bao dinh huéng chinh xac dong chita chay theo yéu cau. PLC FX diéu
khién motor bang tin hi¢u PULSE/DIR. Diéu khién duoc hién thi truc quan trén man
hinh HMI GT Designer 3, cho phép ngudi van hanh gidm sat va diéu chinh dé dang.

Tinh todn va lia chon thiét bi van dwong 5ng theo tiéu chuan Viét Nam:

Van buém nap DN250 dqu tinh toan va chon theo tiéu chuin TCVN 3734:1982,
bao dam luu lugng hat dau vao 6n dinh, chong xam thuc khi bom hoat dong.

Van bi x4 tran ARV-800FE DN65 cho xitec dugc lua chon véi thoi gian xa hop 1y,
vat li¢u phu hop vd1 moi truong nude va dung dich bot.
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Van bi diéu k}lién ON/OFF tai S:éc nhf'lnh lang phun va bo chia ty 1€ duoc tinh toan
lru lugng, ap suat va diéu kién di€u khién dién 24VDC/220VAC, dam bao kha nang
dong m¢é nhanh, kin va an toan, dong thoi tuan theo ti€u chuan ky thuat quoc gia hién
hanh.

Thiét ké so do hé thong diéu khién dién hoan chinh:

So do dién diéu khién da duoc thiét ké hop ly, t6i uu hoa vi tri dau ndi gitra PLC
v6i cac thiét bi nhu cam bién luu lugng, cam bién 4p suét, servo motor, van ON/OFF,
bom va HMI. Ciu trac so d6 dam bao tinh d& van hanh, d& lap dat va bao tri, dong thoi
ho trg giao tiép hai chiéu gitta ngudi dung va hé thong thong qua giao dién than thién.

e) Hoan thién lip dit hé thong trén 6 to chira chay

~ Céc myc tinh toan thiét ké trong phan a, b, ¢, d dugc hoan thanh dé tao nén ban v
lap dat chi tiet trén xe co sd, dam bao phan bo hop 1y tai trong, toi vu khong gian va
thuan tién trong bao tri, stir dung.

Dic tinh k¥ thuat cua 6 to chita chdy sau khi lap dit hé thdng chita chay:

Truyén dong: 6x4

Kich thuoc:

Tong thé: 9200x2500x3600 mm.

Chiéu dai co so: 4500 + 1450 mm.
Chiéu dai dudi xe: 1000 mm.

Chiéu rong khoang chita chay: 2500 mm.

Tai trong:
e Day tai: 33000Kkg.
e Phan b tai trong: 7000/13000x2 kg.
Tinh néing chuyén dong:
Toc d6 cuc dai: 109 km/h.
D¢ vuot doc: 36%.
Thoi gian ting toc tir luc bat dau khoi hanh dén 200 m dau tién: 23s.
Ban kinh quay vong: 8,5 m.

< Dinh huéng dé tai

Pé tai gop phan vao viéc ning cao ning luc thiét ké cac phuong tién PCCC trong
nude, huéng dén viec cha dong san xuat, tiét kiém chi phi va ting kha ning dap tng
trong cac tinh hudng khan cap. Mic du con mot s6 han ché do pham vi thyc hién cha
yéu dirng ¢ muc thiét ké ky thuat, song két qua cua dé tai 1a co sé quan trong cho céc
nghién ctru tiép theo nhu ché tao thir nghiém, danh gia thuc té va phat trién hé thong
chira chay chuyén dung theo hudng hién dai hon.
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