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Tém tit: Bai bdo nay sic dung phan mém MATLAB — SIMULINK (Nguyén Phing Quang, 2004)
nghién citu danh gia tinh kinh té nhién liéu ciia 6 t6 thong qua hé thong déng lic hoc ciia xe 6 t6
doi véi nhitng xe sir dung hé thong thiyy co, cdc thong sé tinh todn twong dwong véi xe du lich 2.0 lit
(Nguyén Khdc Trai, 1999). Két qua cia nghién ciru sé lam co sé cho viée tinh todn, thiét ké, kiém
tra, so sanh... hé thong truyén e, dam bdo yéu cau kinh té, ky thudt, gép phan khai théc, t6 chirc
st dung phat huy kha ndng tdi, tiét kiém nhién liéu... ciia 6 t6 c6 trang bi hép s6 tw dong va bién mé
thity e dat hiéu qua cao nhdt. Va ciing la kénh thong tin cho nguoi diéu khién vin hanh 6 16 sao
cho van dam bdo duoc tinh nang dong lyc mong muén va tiét kiém nhién liéu nhat.

Tir khéa: Hop s6, thiy co, suét tiéu hao, bién mo.

1. PAT VAN DE

Van dé nghién ctiru hé thong dong luc noi
chung, hé thong truyén Iyc thiy luc noi riéng
dam bao cac yéu t& nhu: Hiéu suét lam viéc,
tinh kinh té, than thién moi trudng (Gisbert
Lechner — Harald Naunheimer,1999). Da co
nhiéu coéng trinh nghién ctru mang lai gia tri
thuc tién rat 1on (B. Olofsson, K. Lundahl, K.
Berntorp, and L. Nielsen). Nghién ciru vin dé
ddng bo phdi hop 1am viée gitra dong co va bién
mo thuy luc, phuong phap tinh toan, xay dung
duong dic tinh dong luc hoc cua 6 t6 cod su
dung hop sb tu dong két hop bién mé thuy luc
trén mot loai xe cu thé tr d6 tim ra dugc nhirng
diém lam viéc t6i wu nhat cho kha ning kéo va
tiét kiém nhién liéu cta xe. Nghién ctru dac tinh
tbc d0 cua dong co Diesel kiéu Commonrail
thong quan xay dung mo hinh trung binh cua tac
gia (Vi Thanh Trung, Pham Quang Théng, Tran
Vin Thang) nghién ctru dugc thyc nghiém trén
bé thu dé xac dinh déc tinh tang tdc cua xe.

Do yéu cau tir cong viée, cac nha nghién ciru
cling nhu ngudi sit dung doi hoi hé thdng truyén
luc khéng ngirng duoc hoan thién vé mit két
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cau, tinh nang sir dung, tinh nang kinh té. Tir do,
lam co s& cho nha san xut, nguoi st dung, can
b6 ky thuat tham khao, xac dinh céc thong sd
trong truyén dong mot cach thuan lgi. La co s
cho viéc tinh toan, thiét ké, kiém tra, so sanh...
hé théng truyén lyc, ddm bao yéu cau kinh té,
ky thuat gop phan khai thac, to chirc s dung
phat huy kha ning tai, tiét kiém nhién liéu...
ctia 6 t0 ¢6 trang bi hop sd tu dong va bién mod
thiy Iyc dat hiéu qua cao nhat. Bai béo ciing
lam co s¢ dé tim hiéu, nghién ctru hé théng
truyén luc cac loai 6 t6 su dung hop sO tu dong
két hop v6i bién mod thuy luc phic tap hon sau
nay (Nguyén Khic Trai, 2006).

2. CO SO LY THUYET XAC PINH CAC
PIEM LAM VIEC TOI UU

Tir cac thong s ciia xe du lich 2.0 lit (Nguyén
Khic Trai, 1999) nhdp dir liu vao phﬁn mém
MATLAB — SIMULINK (Nguyén Phing Quang,
2004) ta tinh toan va xac dinh cac thong sd co ban
dé dam bao hiéu qua van hanh 6 1.

2.1. Xay dung dwong dic tinh mé6 men can
cia dong co (Mc)

Phuong trinh cin bang luc kéo cua 6 to theo
(Nguyén Hiru Céan, 2008):
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Py =P+ Py =G+ w.v’ 2-1)
- Tur (2-1) ta c6 m6 men can cua dong co:
(f.G+wy)

Iy 1y
2.2. Xay dung dudng dac tinh m6é men khi
N, = const
Ap dung cong thirc tinh md men dong co
(Nguyén Hiru Can, 2008):
1.N
Me— 9551.Ne
n

e

rbx
M, =M_.=

(2-2)

(2-3)

2.3. Tinh toan va lya chon cic diém lam
viée tdi uu

Viéc tinh toan ti€u hao nhién li€u theo quang
dudng lam viéc cua 6 t6 chi mang tinh tuong
d6i vi né phu thudc vao nhiéu yéu té nhu: Chét
lwong mat duong; diéu kién thoi tiét; didu kién
giao thong; trinh d nguoi 14i xe. Tinh ti€u hao
nhién liéu c6 thé theo cach do luong tiéu hao
trong binh; duya vao dac tinh lam viéc cua dong
co dé tinh suat tiéu hao.

Phuong trinh ti€u hao nhién li¢u cta 6 t6 Gr
(Nguyén Hiru Céan, 2008):

G, = %(kg/h) (2-4)

Murc ti€u hao nhién liéu cho mdt don vi
quang duong chay qq:
q, = IOO.Sg (1it/100km)

c

(2-5)

: a1 S.. )
Suy ra hrong ti€u hao nhién liéu: QO = ICT%d (Lit)

Mtrc tiéu hao nhién li€u theo thoi gian:

p [ pnl 'Sc 'qd
G, =f = e dd (ko 2-6
r =0 ; 1007 (kg/h) (2-6)
Suét tiéu hao nhién lidu c6 ich g.:
G, G, 30G,
i = kg/kW.h) (2-7
8 N, M, o, e.nejz( s ) @)

T phuong trinh (2-4), (2-5), (2-6) ta cd ti€u
hao nhién li¢u theo quang dudng cia 6 to la:

Nzt 100e N. .
. _100g, N,z _100g,.N, (lit/100km) (2-8)

Sc p nl V.p nl
Khi 6 t6 chuyén dong 6n dinh, cong sudt kéo can
thiét tai banh xe dé khéc phuc can chuyén dong 1a:

N, =N, =N,n, (kW) (2-9)
Nhu vay murce tiéu hao nhién li¢u cta 6 t6 phu
thudc vao suit tiéu hao nhién liéu c6 ich cua dong
co va cong sudt tiéu hao dé khic phuc can la:
_100.g,.N,. 100.g,.N..

9, . £ (2-10)
VP VP
Hay
g . 100.g .P
qd zlooge Nk — Ooge c (2_11)
VLl P

P. (N): Luc kéo can thiét dé thing can twong
g voi mdi tay sb.
W.s kW

Taco: N = =
m 3600.km

Nén
_100g,.N, 100g,.P. ( lit )

vp,n,  3600p,.1, 100km

Theo (2-2) ta c6 m6 men can cua dong co:

MC — }Tbx'fz — rbx(f"G+W'v2)
Ly LMy

Vay ti€u hao nhién li€u theo quang dudng

(2-12)

d

cua 0 to la:
100.g,. M0, it
17360001, 100km

Pé tinh duoc lwong tiéu hao nhién liéu

) (2-13)

theo quing dudng xe chay ta dua vao “Po
thi déc tinh cia dong co véi cde dwong ding
nhién liéu” (Nguyén Hitu Céin, 2008), xac
dinh cac gia tri mdé men can va suit tiéu hao
nhién liéu twong ng v&i mdi tay sb sau do
thay vao cong thuc (2-13) tinh ti€éu hao
nhién li¢u theo quang dudng cua 6 t6 & céc
tay s6 khac nhau.

3. KET QUA VA THAO LUAN

3.1. Pic tinh ddng co v6i cac duong ding
nhién li¢u

Lya chon thong s6 ddu vao nhu trén: 1y, =
0,31 (m); G =20000(N); £=0,02; w = 0,751;

Nt = 0,92; kpm = 1.

Chon hép s6 co 5 s6 tién va 1 sb Wi vai
ips < 1. Ta co:

ihl = 3,42; ihz = 2,27; ih3 = 1,507; ih4 = 1;
ins = 0,798; 1y = 3,696.
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Phuong trinh can béng luc kéo cua 6 t6 theo Py =P+ Py, = £G + w.v? (3-1)

(Nguyén Hiru Cén, 2008) Vi van tc clia 6 t0 1a: |, _ 2711
60.,

Tinh toan trong phan mém Matlab ta dugc:

vi =[1.2841 2.5681 3.8522 5.1363 6.4204 7.7044 8.988510.2726 11.5566 12.8407
14.1248 16.6929] (m/s)

vo =[1.9346 3.8692 58038 7.7384 9.6730 11.6076 13.5422 15.4767 17.4113
19.3459 21.2805 25.1497] (m/s)

vi =[2.9141 58282 8.7423 11.6563 14.5704 17.4845 20.3986 23.3127 26.2268
29.1409 32.0549 37.8831] (mvs)

vs = [4.3915 8.7831 13.1746 17.5661 219576 26.3492 30.7407 35.1322 39.5237
43.9153 48.3068 57.0898] (nmv/s)

vs = [5.5032 11.0063 16.5095 22.0127 27.5158 33.0190 38.5222 44.0253 49.5285
55.0317 60.5348 71.5412] (m/s)

- Tur (3-1) ta c6 m6 men can cua dong co:

2
M, =M, = rbx(f.‘G+w.v ) (3-2)
Ly Ty

Tinh toan trong phan mém Matlab ta dugc:

Mci = [10.6959 10.7949 10.9600 11.1911 11.4881 11.8512 12.2804 12.7755 13.3367
13.9638 14.6570 16.2415] (N.m);

Mc, =[16.1777 16.5164 17.0808 17.8710 18.8869 20.1287 21.5962 23.2895 25.2085
27.3533 29.7239 35.1424] (N.m);

Mcs = [24.5843 257417 27.6708 30.3715 33.8438 38.0877 43.1032 48.8903 55.4491
62.7795 70.8815 89.4004] (N.m);

Mcy = [37.7876 41.7488 48.3510 57.5939 69.4777 84.0024 101.1679 120.9742 143.4214
168.5094 196.2383 259.6186] (N.m);

Mcs = [48.2966  56.0917  69.0837  87.2724 110.6579 139.2402 173.0193 211.9951
256.1677 305.5371 360.1033 484.8260] (N.m).

Db thi dic tinh dong co voi cac duong dflng Theo hinh 1, tai diém c6 cong suit nhét dinh
nhién li¢u nhu hinh 1. ta c6 nhiéu lua chon cho xe hoat dong & céc tay

DO THI DAC TINH DONG CO VOI DUONG DANG NHIEN LIEU - HOP SO 5 CAP

e s0 khac nhau. Tuy nhién, khi hoat dong & tay so

cao ¢6 ty sd truyén nho thi diém lam viéc cang
tién lai gan vung tiéu hao nhién liéu thip. Vi
vay, xu hudng ngay nay nguoi ta s€ mo rong dai
ty s6 truyén bang cach ting thém tay s cho xe.
Trén hinh 1, tai diém c6 Ne = 40 (kW) ta co thé
lya chon hoat dong ¢ tay s6 3 tuong Ung voi tde

mo men M(Nm)

_ dd dong co 1a 5500 (v/ph) va tiéu hao nhién liéu
e S0 o 14 350 (g/kW.h) hoic tay s6 4 tuong g vdi tde
Hinh 1. Pac tinh dong co dot trong voi cac dd dong co 1a 3600 (v/ph) va tiéu hao nhién liéu

dwong dang nhién liéu ciia 6 16 khi kym =1 14 300 (g/kW.h) hodc tay sb 5 tuong tmg véi tde

52 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 81 (12/2022)



dd dong co 1a 2900 (v/ph) va tiéu hao nhién liéu
la 280 (g/kW.h).

3.2. Khi ghép ndi v6i bién mé thiiy lue

Trong thuc té véi cac hé thdng truyén luc
thity co ding bién mé thuy luc thi hé s bién mo
ctia bién mo thuy lyc bién thién lién tuc (thudng
Kom = 1 — 2,5) do do ty s truyén cua mdi tay sb
s& bién thién trong mot dai nhét dinh tao 1én dai
ty s6 truyén cua mdi tay sd. Cac két qua dudi
day s& biéu dién dic tinh dong co dét trong g
voi dai ty s truyén & cac tay sb khac nhau khi kpn,
bién thién tir Kmmax €0 Kommin.

e e MK}

01000 1500 2000 700 W00 IS0 4000 4500 S0 S5 G000 6500
war da dong o3 netwigh]

Hinh 2. Ddc tinh déng co dot trong iing véi ddi

1y sO truyén o tay so 1

D0 THI DA TNH DONG D0 LNG YOI DA TY S0 TRUYEN TAY 50 7

1y SO truyén o tay so 2

D0 THI DS TINH DOMG GO UG VOLDA TY SO TRUYEN TAY S0 3

B

v men WibiT)

-

.l L L L L L L L *
S0 1000 1500 000 2500 3000 3500 40U €500 OO0 SO0 G000 G500
e 0 dong £ nefwEh)

Hinh 4. Ddc tinh déng co dot trong iing véi ddi

1y SO truyén o tay so 3

DO THI DAC TINH DOMG CO UNG WO DAL TY SO TRUYEN TAY S0 4.

?

Mopu=const) 1

g

o me M)

£

I L i L L L L
S0 000 1500 2000 FS00 3000 3500 4000 4500 S000 5500 OO0 &S00
tac da dung co nefwiph)

Hinh 5. Ddc tinh déng co dot trong iing véi ddi
1y $O truyén o tay so 4

DO TH DAC TINH DONG CO UNG VOI DA TY SO TRUYEN TAY S0 6
(K=}

7 i H i ' ]
500 1000 1500 MO0 2500 3000 3500 4000 AS00 5000 G500 G000 6500
toc da dang ca nefuiph)

Hinh 6. Bdc tinh déng co dot trong iing véi ddi
1y SO truyén ¢ tay so 5

Nhu vay tuong tng v6i mdi tay sd khi kpm
bién thién tir Kommax dén Kommin thi ty sd truyén &
moi tay sO s& bién thién trong mot dai nhét dinh.
O tay sb cang cao, ty sb truyén nho thi dai ty sb
truyén cang rong dong thoi cac diém lam viée &
van tc cao cang gan véi cac diém co tiéu hao
nhién liéu thap. Do vdy khi van hanh xe c6 trang
bi hop sb thity co ngudi ta thuong lua chon & tay
sO cao, van dam bao tinh ning dong luc mong
muén trong khi tiéu hao nhién liéu lai thép.

3.3. Két qua

Vi truong hop hop sé 5 cép, tai diém lam
viéc ¢c6 Ne = 40(kW) ta c6 thé lua chon cho 6 to
hoat dong ¢ tay s6 4 hodc 5. Néu ghép ndi véi
bién mo thuy Iyc thi khi d6 mdi tay sé s& c6 mot
dai ty sb truyén twong tng tir diém A t6i diém B
trén d6 thi hinh 5 va hinh 6. Tai mdi diém A va
B trén d6 thi s& twong mg vi mét md men can
va mdt suit tiéu hao nhién liéu khac nhau cua
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dong co. Thay cac gia tri nay vao cong thirc (2-
13) va tinh toan trong Matlab ta s€ duoc tiéu

hao nhién li¢u theo quang dudng tuong ung voi

mdi tay s6 nhu Bang 1.

Bang 1. Tiéu hao nhién liéu ciia 6 td trang bi hop s6 5 cAp khi N, = 40kW

Cong suit N = 40 (Kw)

Céc gi{l tri gemin gemax Mcimin Mcimax qdmin qdmax

twong urng (g/kW.h) (g/kW.h) (Nm) (Nm) (1/100km) (1/100km)
Tay s6 4 300 350 105 74 4,815 9,898
Tay s6 5 275 315 132 92 4,428 8,838

Néu thay doi diém lam viéc ciia dong co & cac
cong suat khic nhau dong nghia vdi viée thay doi
mo men can cua dong co va pham vi str dung hoat
dong & céc tay sd ciing hep di, do vdy sudt tiéu
hao nhién liéu ciing s& thay d6i theo. Cu thé néu ta
tang cong sudt clia dong co 1én thi md men cin

twong tng voi mdi tay sb ciing ting theo do vay

tiéu hao nhién liéu ciing tang lén. Két qua tinh

toan twong tu nhu trén néu ta thay cong sudt dong

co lén 60(kW), 80(kW) thi ti€u hao nhién li¢u

twong tng voi cic tay sb nhu Bang 2 va Bang 3:
Khi Ne = 60(kW):

Bang 2. Tiéu hao nhién liéu ciia 6 td trang bi hdp s6 5 cAp khi N.= 60kW

Cong suit N. = 60 (Kw)

Cac gi{l tri Zemin Zemax Mcimin Mcimax (dmin (dmax
twong wrng (g/kW.h) (g/kW.h) (Nm) (Nm) (1/100km) (1/100km)
Tay s 4 0,285 0,33 134 95 5,838 11,981
Tay s 5 0,26 0,295 168 117 5,328 10,526

Khi Ne = 80(kW):
Bang 3. Tiéu hao nhién liéu ciia 6 td trang bi hdp s6 5 cAp khi N.= 80kW
Cong suit N. = 80 (Kw)
Céc gi{l tri gemin gemax Mcimin Mcimax qdmin qdmax
twong wrng (g/kW.h) (g/kW.h) (Nm) (Nm) (1/100km) (1/100km)
Tay sb 4 0,275 - 159 - 6,684 -
Tay s 5 0,26 0,29 200 140 6,382 12,381
4. KET LUAN Tay sO 5: Zemin 275 (g/kW.h), 315 (g/kW.h);

St dung phan mém MATLAB — SIMULINK
nghién ctru danh gia tinh kinh té nhién lidu cua
6 to thong qua hé thong dong luc hoc cia xe 6
t6 d6i v6i nhitng xe sir dung hé théng thuy co da
cho duoc két qua dang tin cay va sat véi thuc té
& cac gia tri:

- Tai thoi diém N, = 40kw, suat tiéu hao
nhién liéu va quing dudng di dugc lan luot 1a:

Tay s6 4: Zemin 300 (2/kW.h), 350 (g/kW.h);
Qamin 4,815 (/100km), 9,898 (1/100km)

Qamin 4,428 (1/100km), 8,838 (1/100km)

- Tai thoi diém N, = 60kw, suat tiéu hao
nhién liéu va quing dudng di dugc lan luot 1a:

Tay $6 4: emin 0,285 (z/kW.h), 0,33 (z/kW.h);
Qamin 3,838 (/100km), 11,981 (1/100km)

Tay s& 5 @emn 026 (g/kW.h), 0,295
(g/kW.h); 5328 (V/100km), 10,526
(1/100km)

- Tai thoi diém N, = 80kw, sudt tiéu hao
nhién liéu va quing dudng di dugc lan luot 1a:

(Jdmin
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Tay s6 4: gemin 0,275 (2/kW.h); Qumin 6,684
(V100km)

Tay s6 5: Zemin 0,26 (g/kW.h), 0,29 (g/kW.h);
Qdmin 6,382 (1/100km), 12,381 (I/100km)

Nhu vay. O tay sb cang cao, ty sb truyén nho thi
dai ty s truyén cang rong dong thoi cac diém lam
viéc & van tdc cao cang gan véi cac diém co tidu
hao nhién lidu thap. Do vy khi van hanh xe co

trang bi hop sb thiy co nguoi ta thudng Iya chon &
tay s cao, van dam bao tinh ning dong luc mong
mudn trong khi tiéu hao nhién liéu lai thap.

Két qua 1a ngudn tai liéu tham khao cho céc
hing san xuét, cling nhu nhitng nguoi khai thac
sir dung chon ché d6 hop 1y dé dam bao hiéu
qua cong suat 16n nhat va suit tiéu hao nhién
liéu nho nhét trong qua trinh st dung.
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Abstract:
RESEARCH AND ASSESSMENT OF THE FUEL ECONOMY OF CAR USING A 5 SPEED
AUTOMATIC TRANSMISSION WITH HYDRAULIC VARIOUS

This article uses MATLAB — SIMULINK software to reserch and evaluate the fuel economy of cars
through the vehicle is dynamics system for vehicle using hydrome chanical systems, the calarlated
parameters are equivalent to travel car 2.0 liter. The results of the research will seve as the basic of the
calarlation, design, testing and comparision of the powertrain system, ensuring the economic and
technical requirements, contributing to the exploitation and use of the powertrain, fuel economy of car
equipped with atomatic transmission and hydraulic torque converter achieve the highest efficiency and
it’s also an information channel for drivers to operate cars so that they can still ensure the desired
dynamics and seve fuel.

Keywords: Gearbox, hydraulic, consumption, torque converter.
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