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TOM TAT
Bai bao nay trinh bay két qua nghién cizu thiét Iap bang thir tai ¢é nhé phuc vie cho nhu cau

thiz nghiém déng co xe gan may. Thiét bj tao tdi | ly hop tir c6 dg trueot tuyén tinh cho phép thay
doi md-men xodn dong co mgt céach lién tuc theo cac ché dé thir nghiém. Mé-men xodn duoc do
bang loadcell hién th; truc tiép trén may tinh nho si hé tror ciia phan mém LabVIEW va thiét bj
thu thdp diz liéu cua NI - National Instrument. Két qud nghién cizu ndy sé gop phan vao viéc
nghién citu cdi thién dong co xe gan may, giam thiéu tiéu hao nhién ligu va 6 nhiém méi truong.
Tir khoa: Pong co dot trong; bang thir tai; giao dién may tinh; déng co cé nhé; phanh tir
ABSTRACT

This paper presents the results of a study on the small engine dynamometer, using for
motorcycle engines. The load is a magnetic brake that has linear slide, which allows changing
the engine torque for every test mode. The engine torque is measured by loadcell and
displayed on computer interface via LabVIEW through an NI data acquisition card. The
results contribute to motorcycle engine improvement research and reduction of fuel
consumption and environmental pollution.

Keywords: Internal combustion; Engine dynamometer; Computer interface; Small engine;
magnetic brake

1.  PAT VAN PE té hién nay. Noi dung nghién ctu bao gom:
Ché tao bing thir tai do cong suat va
md-men dong co xe gan may. St dung thiét
bi do cua NI thu thap dir liéu tha nghiém
dong co.

THIET KE THI CONG BANG THU
2.1. Thiét bi tao tai

Ngay nay, xe gan may gan nhu la
phuong tién di chuyén chinh cua nguoi Viét
Nam khi tham gia giao thong. Vai sb luong
rat Ion nhung hiéu suat dong co xe gan may
con thap, cac thiét bj diéu khién cong nghé 2.
cao chua tham gia ho trg nhiéu trong viéc
t6i wu hoa qua trinh chay cua dong co. Bén
canh do luong khi xa doc hai tir xe may
chiém ty 1& kha I6n va cac nha chuc trach
dang c6 ké hoach dua ra tiéu chuan kiém
soat chat lugng khi thai xe gan may. Chinh
vi thé viéc nghién ctu, ché tao bang thu tai

Trén bang thir, bo tao tai 1a bo rat quan
trong dé tao ra cac ché do lam viéc khéac nhau
clia dong co. B phan tao tai la bo phan gan
vao truc dong co dé tao mod-men can ddng
thoi c6 chi tiét quay theo truc dong co &

nhé cho dong co xe gan may phuc vu cho
cong tac nghién cuu, thir nghiém dong co xe
gan may Ia rat can thiét trong tinh hinh thuc

nhiéu ché d6 khac nhau. Vi thé thiét bj tao tai
duoc luya chon str dung trong nghién cuu la ly
hop tu nhu Hinh 1.
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Hinh 1. Ly hop tir tgo tai

Mo6-men can dugc tao ra bang cach
thay d6i dong dién qua cuon kich tir. Truc
vao ly hop tir dugc ndi voi truc dong co
thong qua khap ndi thang. Truc ra duoc gan
véi canh tay don tao luc 1én loadcell do
mo-men can. So do cau trdc b tri bo truyén
luc va co cau do mo-men can duoc thiét ké
nhu Hinh2.

KHEP NOI

Hinh 2. Cdu tric bé tqo tdi cho bang thit[1]
2.2. Xac dinh thong sé thir nghiém

Trén bang thir tai xac dinh bdn théng sb
hoat dong co ban khi van hanh dong co 1a toc
d6 dong co-Ne[rpm], md-men xoan Me[N.m],
muc tiéu hao nhién liéu Ge[kg/h]. Ngoai ra hé
thong thu thap nhiét d6 dong co-Te[°C] dé
kiém soat muc tai dong co va bao dam anh
toan cho dong co khong bi qué nhiét. Cong
suat dong co duoc xac dinh théng qua van toc
va mo-men theo cong thuc (1).

TT.Ne (1)

P = M. w, = M. =3
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Trong do:
Pe — Cong suat dong co[W]
Me— M6-men dong co[N.m]
we-Tbc d6 goc cua truc khuyu[rad/s]
Ne— Tdc d6 dong co [rpm]

M0-men dong co dugc xac dinh thong
qua thiét bi do trén phanh dién tir theo cdng
thic sau :

—Mp

M, =
€ Ntl

)
Trong do:

Mp— M6-men phanh [N.m]

nt — Hiéu suét bo truyén

Mo6-men phanh dugc tinh théng qua
két qua do trén loadcell va chiéu dai canh
tay don.

M, =LF ©)
Trong do :

|- Chiéu dai canh tay don[m]

F— Luc tac dung [N]

Pé do tbc d6 dong co, nghién ctu sir
dung cam bién dién tir dat trén truc quay cua
phanh tir, trén truc quay c6 banh ring dé tao
tin hiéu nhu Hinh 3.

Nam cham vinh clu

5 .
Cudn day l_-:-_; y Ra
R6 to cam bign LIed T b,
R 1
O 16c a6 cao

Y & 16c do thdp

Hinh 3. Cam dién tir do toc dé déng col2]

Tin hiéu tir cam bién trude khi dua vé
bo thu thap s& duoc xt Iy chuyén thanh xung
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vubng voi muac cao 5V. Toc d6 dong co duoc
tinh theo cong thuc:

60.t
N, = —
e n

(4)
Trong do:

t— Chu ky cta xung tin hi¢u[s].

n-S6 rang cua roé-to cam bién.

Pé do lyc cua bo phanh tac dung 1én
canh tay don | va khdi luong tic thoi binh
nhién liéu, nghién ctu st dung loadcell bién
dang uén nhu Hinh 4.
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Hinh 4. Cam bién luc dang usn

Tuy nhién tin hiéu tir loadcell c6 bién
d6 rat nho nén nghién cau sir dung mo-dun
thu thap dir liéu dang bridge analog NI 9237
cua National Instrument.

Nhiét do dong co duogc thu thap tur cam
bién LM35 dat trong dau boi tron dong co.
Tin hiéu tra vé duéi dang dién &p va duoc thu
thap chuyén qua nhiét do theo cong thirc
(®)[5].

Vou
Te = Tt (5)

Trong do :

Vout— Dién ap ngd ra cua LM35[V].

k—Hé sb theo nhiét do va do phan giai.
2.3.Thiét 1ap by thu thap va hién thi dir

liéu

Hé thdng thu thap dir liéu thuc hién ba
chitc ning chinh d6 1a do chu ky cam bién
téc do dong co, xac dinh lyc phanh tac dung
vao Loadcell qua canh tay don va diéu khién
dong kich tir cua phanh tao tai. Ba théng s6
nay duoc giri vé may tinh qua cong bo thiét
bi truy xuat dir liéu Ni-CompartRIO dé hién

thi dac tuyén trén giao dién may tinh théng
qua phan mém LabVIEW. So d6 khéi hé
théng nhu Hinh 5.

Hinh 5. Hé thong thu thdp diz liéu

Hé théng sau khi thu thap dir liéu s&
giri vé may tinh dé tong hop hién thi va vé
dic tuyén. Giao dién trén may tinh dugc lap
trinh trén nén phan mém LabVIEW c6 cau
tric nhu Hinh 6.

BANG THU CONG SUAT DONG CG CG NHO
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Hinh 6. Giao di¢n thu nghiém

Trén giao dién hién thi 5 thong s6 can
thir nghiém bao gom téc d6 dong co - RPM,
md-men xoin - TORQUE, cong suit dong co
- POWER, nhiét 6 dong co - TEMP va suit
tiéu hao nhién liéu - Fuel Mass. Trong d6 tdc
d6 dong co, mo-men xoan va cong suat duoc
V& dic tuyén trén man hinh.

3. THU NGHIEM BANG THU
3.1. B® tri thir nghiém

Pong co dung dé thr nghiém 1a dong
co xe gan may hiéu SAVI cd théng sé nhu
bangl.
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Bdng 1. Thong sé ky thudt dong co

Théng s ky thuat Gia tri
Loai dong co Xang, 4 ky, 1 xi lanh
Dung tich xi lanh 110[cc]
Puong kinh xi lanh, hanh
trinh piston 39-42,3[mm]
Ty s6 nén 9:1
Cong suit cuc dai/sd vong
Uy 4,2[kW]/ 7.500 [rpm]
Mo-men ngaf,‘f“/ SOVOng. | g 61N m] /5.500 [rpm]

Pong co dugc gin 1én bang thir dé
phuc vu thir nghiém. So d6 khdi bé tri thi
nghiém nhu Hinh 7.
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Hinh 7. B4 tri thir nghiém dong col3],[4]

Truc dong co bén phia banh da gin truc
tiép vao truc b tao tai thong qua khép ndi 1a
dang khép thang nhu hinh 8. Vi cach két
ndi nay, toc d6 quay cua dong co bang toc do
quay cua b tao tai. Trudc khi thir nghiém,
dong co duoc tra vé vi tri s 0 dé tranh mat
mét cong suat.

Hinh 8. Két néi truc dong co véi phanh tir
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Toan canh tht nghiém tai phong thi
nghiém co dién tr 6 t6 nhu Hinh 9.

\_ Binh nhiénli¢u
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Hinh 9. B tri thi nghiém dong co
3.2. Két qua thir nghiém

Qua trinh thir nghiém duogc tién hanh tai
phong thi nghiém co dién tir 6 t6, khoa Co khi
Dong luc Truong Pai hoc Su pham Ky thuat
Thanh phé H6 Chi Minh. Muc tiéu chinh cta
thir nghiém 1a kiém nghiém bang thir v6i hai
muc dich chinh. Thir nhat 13 kiém tra kha nang
tao tai dong co cua bang thwr tai. Thir hai la
kiém tra kha ning thu thap dir liéu cua hé
thong va hién thi dic tuyén mo-men, cong
suit va cac thong s khac. Céac dic tuyén cia
mot thir nghiém dugc chup lai nhu Hinh 10.

BANG THU CONG SUAT BONG C0 CONHO
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Hinh 10. Hinh chup théng sé thir nghiém

Qua thdng sb thir nghiém cho thay, céng
suat dat 3.900[W], mé-men xoian dat
7,6[Nm] & sé vong quay 4.500 [rpm]. Nhiét
do dong co & muc 63[°C]. V6i dong co
dung tich nhé muc tiéu hao nhién liéu khéng
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duoc thé hién ¢ phép do cong suat vi thoi
gian thtr nghiém nhanh.

4. KET LUAN

Sau thoi gian thuc hién, nghién cau da
thiét 1ap thanh cong bang thir dong co xe gan
may Véi cac thiét bi hd tro thu thap dir ligu
cua National Instrument. Bang thir ¢6 thé do
va v& dugc dic tinh cong suit dong co &
nhiéu ché do 1am viéc khac nhau. Véi tinh
nang hién c6, bang thir tai dong co xe gin
may s& gilp ich rat nhiéu trong viéc nghién
ctru cai thién dong co xe nham ti uvu héa qua
trinh hoat dong, giam thiéu muc tiéu hao
nhién liéu, giam 6 nhiém moi truong. Ngoai

ra, bang thu tai con gilp ich rat nhiéu trong
viéc giang day. Théng qua md hinh c6 duoc,
ngudi hoc hiéu thém cau tao, nguyén Iy hoat
dong cua dong co dbt trong, hiéu duoc
duong dic tinh tai dong co, quy trinh diéu
khién hé thong bang thir. Tuy nhién, vai quy
md va mac d6 hién tai, dé tai con nhiéu van
dé ton tai. Trong nhitng nghién ctu téi, nhém
nghién cau sé& tién hanh thir nghiém trén
nhiéu loai dong co, so sach dic tuyén dong
co khi thay dbi dic tinh nhién liéu va cai
thién tinh ning danh lira. Pong thoi s& nang
cap mau ma hoan thién bang thir tai theo kiéu
dang céng nghiép.
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