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TOM TAT

Thiét bi khdo nghiém hé théng nhién liéu diesel dung khdao nghiém cac ché dé lam viée cia
bom cao dp dé biét dwoc tinh trang ki thudt ciia bom cao dp. Trong qud trinh lam viéc, hé thong sé
bi hao mon, hu hong, ... Vi thé, can kiém tra, diéu chinh lai dé hé théng lam viéc voi hiéu sudt cao,
tiét kiém nhién liéu, mang lai loi ich cao vé kinh té. Pé gidai quyét van dé nay can cé nhiing thiét bi
khdo nghiém cdc théng sé lam viée ciia hé thong, nhdt la phdi khdo nghiém bom cao dp. Céc thiét
bi nude ngodi dang dwoe sir dung khdo nghiém nhw Pire, Nga, Han Quéc, Trung Quéc, ... thiét bi
nay day di cdc tinh nang dé khao nghiém cdc ché do ciing nhw cdc loai bom cao dp, dam bdo yéu
cau ki thudt. Tuy nhién, thiét bi khdo nghiém ciia cdc nwée nay gid thanh con qud cao, néing, kich
thuoc lon. Vivay, bai bao nay sé nghién ciru tinh toan thiét ké mach diéu khién toc do cho thiét bi
khao nghiém, phu hop voi diéu kién thiét bi tai Viét Nam.

Tir khéa: Bom cao dp; Ap sudt; Khdo nghiém.
ABSTRACT

Diesel fuel system testing equipment used to test the working modes of high pressure pumps
to know the technical condition of high pressure pumps. In the process working, the system will
be damaged... Therefore, it is necessary to check and adjust to make the system word will high
efficiency, save fuel, bring high economic benefits. To slone this problem, it is necessary to have
equipment is being used such as Germany, Russia, Korea, China, ... This equipment is full of features
to test modes as well as high pressure pumps, ensuring technical requirements. However, the testing
equipment of these countries is still expensive, heavy and large size. Therefore, this paper will study,
calculate and design the speed control circuit for the test equipment, suitable for the equipment

conditions in Vietnam.
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1. PAT VAN PE

Trén 6 t6 hién nay hodc céac loai may
cong cu khac, dong co ddt trong 1a ngudn dong
luc chinh. Trong d6, dong co diesel dugc st
dung rong rai vi mang lai loi ich vé kinh té 16n
cling nhu cong suat dong co cao. Mot trong
nhitng hé thong quan trong va khong thé thiéu
duoc 14 hé théng nhién liéu diesel.

Sau mdt thoi gian lam viéc thi bi hu
hong va gidm cong suat. Khi do, ta can thiét
phai dua bom cao &p vao dé kiém tra.

Thiét bi khdo nghiém da sb 1a phai
mua tir nudc ngoai, voi gia thanh cao. Vi thé,
can thiét di nghién ctru thiét ké va ché tao ra
nhitng thiét bi khao nghiém twong ty dé giam
gi4 thanh. Mach diéu khién tdc do 1a mot phan
khong thé thiéu trong thiét ké, khao nghiém
bom cao ép.

2. THIET BI KHAO NGHIEM BOM CAO
AP

2.1. Bo phan chuyén dong

Str dung dong co dién, c6 thé thay doi
v cap toc do truc dan dong bom cao ap bang
mot trong cac bién phap nhu: dung bd chuyén
dong dai vo cép, dung dong co dién mot chiéu,
ding bom thuy luc thay doi luu lugng diu cung
cép cho tuabin thuy luc kéo bom cao ap.

Hinh 1. Thiét bi khao nghiém bom cao dp VE
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2.2. H¢ thong dau thap ap

C6 cau trac nhu hé théng cung cép
nhién liéu thap ap trén dong co diesel, bao gom:
bom dau, loc du tho va tinh, cac duong 6ng va
thung dau, cac khoa va dong hd béo ap suat.

2.3. Hé thong dau cao ap

Gom céac ong dau cao ap, cac voi phun
mau cua bang, cic cde do luu luong dugc diéu
khién duoc hing va ngit tu dong nhd co cu
dém vong quay. Dé dam bao do chinh xé4c luu
lwong bom, yéu cau cac duong éng cao ap phai
¢6 cung chiéu dai, hinh dang va bé day thanh
ong.

2.4. Hé théng kiém tra thoi diém cung cép
nhién liéu cia tirng nhanh bom

Trén truc dan dong bom, co gén mot
vanh chia d¢ phuc vu cho viéc kiém tra va diéu
chinh thoi diém cap nhién liéu téi wu cua ting
nhanh bom.

3. TINH TOAN, THIET KE MACH DIEU
KHIEN TOC PQ THIET BI KHAO
NGHIEM BOM CAO AP

3.1. Pac diém cia mach dieu khién

V61 nhiing loai dong co diesel cao tbe,
téc 46 dong co dat khoang 8000 v/p, khi d6 toc
dd cua bom cao ap la 4000 v/p. Tu do, ta di
thiét ké mach diéu khién dai tc d6 dong co tir
0 - 5000 v/p dam bao yéu cau dé kiém tra va
khao nghiém bom cao ap.

3.2. Tinh toan, thiét ké mach diéu khién téc
d¢ dong co

- Vi diéu khién:
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Atmelgal6L ¢ day du tinh niang cua ho
AVR, bao gom céac tinh nang nhu sau:

- B nhé 16K (flash), 512 byte
(EEPROM), 1 K (SRAM), 1 bo timer/counterl
16 bit.

- Vi diéu khién c6 40 chan, trong d6 co
32 chan vao, ra dir liéu chia lam 4 PORT (A,
B, C, D). Céac chan nay déu c6 ché do pull up
resistors.

- Giao tiép SPI, giao dién 12C, 8 kénh
ADC 10 bit, 1 bd so sanh analog, 4 kénh PWM.

- 1 bo dinh thoi Watchdog, 1 bo truyén
nhan UART Iap trinh dugc, 2 b timer/counter
8 bit.
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Hinh 2. Vi diéu khién Atmelgal 6L

- Cac che d6 lam viéc cua mach diéu
khién:

+ Tdc do dit trude + chay/ding thong
qua FX/RX.
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Hinh 3. Mach diéu khién ché d chay/dirng

Vi mach dat trude cac ché do chay/
dimng da duoc 1ap trinh dé diéu khién, qua d6 c6
thé khao nghiém dugc lugng nhién li€u cung
cap cho dong co 14 bao nhiéu, trong mot khoang
thoi gian nhat dinh, tir d6 tinh dugc sut tiéu
hao nhién li¢u hién tai ciia dong co.

+ Bién tro, chay/ding thong qua FX/
RX + thoi gian ting tdc/giam tdc.
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Hinh 4. Mach diéu khién ché dé chay/dimg, thoi
gian ting toc/giam toc

O cac ché d6 khac nhau, s& co lugng
nhién liéu cung cp cho dong co khac nhau. Vi
thé, voi ché do diéu khién ting tdc/giam toc
ctia mach diéu khién, s& dé dang tinh toan dugc
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lugng nhién liéu cung cap cho dong co & cac
cheé do lam viéc, tir d6 tinh dugc lugng tiéu thu
nhién li¢u cua dong co & cac cheé do do.

- So dd di day mach diéu khién:

Tir so d6 nguyén 1y mach diéu khién
chung hinh 2, 3, 4, ta v€ mach in nhu hinh 5,
1a mach di day két nbi cac phan diéu khién da
duoc lap trinh.

Hinh 5. So' do di ddy mach diéu khién

Hinh 6, thé hién mo phong mach diéu
khién dong co bao gém ca phan mach in va cac
chi tiét hoan thién trong thiét bi diéu khién nhu:
khdi cép nguén vao ra, tu dién...

Hinh 6. M6 phong mach diéu khién

- So d6 dau noi mach diéu khién voi
dong co:
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Sau khi da di day, mé phong mach diéu
khién, ta tién hanh dau day két ndi voi dong co
dé didu khién dong co theo cac ché do 1am viéc
trong thtr nghiém. Cac dau ndi day duoc ki hiéu
va thé hién trén hinh 7.

Hinh 7. So' do ddu ddy mach diéu khién véi dong co

4. MO PHONG CHE PO LAM VIEC CUA
THIET BI

Sau khi da tinh toan, thiét ké duoc mach
diéu khién toc do cua thiét bi khao nghiém bom
cao ap, dé kiém nghiém duoc mach diéu khién
lam vi¢c, ta di moé phdong ché d6 1am viéc cua
thiét bi: thay doi tc d6 dong co va kiém ching
bang luu luong nhién liéu phun ra.

Trong dé tai nay, nhom tac gia di s
dung phan mém Hydsim dé€ mo6 phong qué trinh

khao nghi¢m bom cao ap.
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Hinh 8. Mé hinh mé phong hé thong nhién liéu
dong co diesel theo téc do

Cac thong sd dau vao cac ché do cua
dong co dugc lay tir cac thong sé thuc té da
dugc do dac két hop vé6i cac thong sb két cau
chuyén doi dé c6 thé xay dung duoc mé hinh
mo phong ndy. Cac théng sé dau vao ctia mod
hinh mé phong trén phan mém AVL-Hysim s&
dugc dua ra trong phan phu luc. M6 hinh mo
phong trén phan mém AVL-Hydsim duoc st
dung dé dua ra cac thong sb vé luu lugng, toe
do, thoi gian. Cac két qua mo phong s& duoc
lru lai dudi dang bang Excel dé lam dau vao
cho phan mém Ansys-ICE.

Co s6 1y thuyét ciia AVL-Hydsim:

Phan mém AVL Boost Hydsim st dung
co s& 1y thuyét vé dong hoc chit long va co ban
la phuong trinh Bernoulli.
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Bén canh d6 con st dung nhiéu cong
thirc khac cling nhu cac cong thirc dugc bién
doi tir phuong trinh Bernoulli.

Cong thuc tinh luwong nhién li€u theo
thoi gian dugc tinh dua trén phuong trinh
Bernoulli.
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Qua trinh md phong & cac ché do dé
kiém tra ki thuat cia bom cao &p khi thay doi
toc dd cua thiét bi:

+ Luong nhién liéu phun ra theo tdc do
quay dong co (gbéc quay truc khuyu).

+ Luong nhién li¢u & cac ché do (theo
dd nang kim phun).

5. NGHIEN CU'U THU'C NGHIEM
5.1. Muc dich ciia mé phong

Khio nghiém dé kiém tra toc do cua
dong co va luong nhién liu phun ra theo ty 1¢

thuan.

5.2. Két qua khao nghiém cac ché do lam
viéc ciia bom

5.2.1. Khdo nghiém lwong nhién li¢u theo dac
tinh tdi cua dong co

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 294, thang 9 nim 2022
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

Hinh 9. D6 thi lwong nhién li¢u theo ddc tinh tdi
cia dong co & ché dg 1400 v/p va 2400 v/p

Nhin vao d6 thi ddc tinh tai tai 1400 va
2400 v/p, ta c6 thé thay duogc khi ting tai thi
luong nhién li¢u dugc phun vao xy lanh s€ tang.
Diéu nay 1a hop 1y boi khi ting tai, dong co s&
phai san sinh ra cong suét 16n hon, vi vay luong
nhién li€u tiéu thu cling s€ 16n hon va lugng
nhién liéu dugc phun vao xy lanh s& tang.

5.2.2. Mé phéng lwong nhién liéu cip cho
djng co 6 méi ché @ lam vigc
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Hinh 10. Lwong nhién ligu phun ra ¢ cac toc do
khac nhau

Tir d6 thi, ta c6 thé thay, lwong tiéu hao
nhiéu liéu & mdi tdc d6 khac nhau cua dong co
s€ cho lugng tiéu hao khac nhau, dat tdi da &
tdc d6 1200 v/p va giam dan khi toc do dong co
tang 1én.
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6. KET LUAN

D¢ tai da di nghién ctu, tinh toan va
thiét ké thanh cong mach diéu khién toc dd cho
thiét bi khao nghiém bom cao ap, da danh gia
thir nghiém trén phan mém mo phong AVL-
Hydsim va cho két qua bang thong so tin cay.

Luong nhién liéu phun ra theo dac tinh
tai ciia dong co, khi thay di tbe do tir 1400 v/p
- 2400 v/p.

Luong nhién liéu phun ra khi thay dbi
tdc d6 dong co tir 1000 v/p - 2400 v/p.

Qua bang thong so cho thay, toc do
quay cua dong co ty 1¢ thudn véi lugng nhién
lidu phun ra. Pidu d6 ching t6 rang mach diéu
khién tdc d6 cho thiét bi 1am viéc on dinh. <%
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