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Bai bao nay s dung phan mém MATLAB-SIMULINK [5] nghién ciru danh gia tinh kinh té
nhién liéu ctia 6 t6 thdng qua hé théng déng lwc hoc cha xe 6 t6 dbi v&i nhirng xe st dung hé
thdng thly co, cac thong sé tinh toan twong dwong véi xe du lich 2.0 lit [2]. Két qua tinh toan
cho thay, & cac tay sé 5, 6, 7 tai thoi diém cong suat Ne tir 40 kW, 60 kW, 80 kW cho biét
dwoc suét tiéu hao nhién liéu va quang dwdng di dwoc cha xe. Két qua clia nghién clru sé
lam co s& cho viéc tinh toan, thiét ké, kiém tra va so sanh hé thdng truyén lwc. Qua dé, gitp
cho nguoi khai thac chon dwoc cac ché dé hop ly nhat ddm bao hiéu suét Ién nhat va suét
tiéu hao nhién liéu nhé nhét.

Hop s, thay co, suét tiéu hao, bién mé.

This article utilizes MATLAB - SIMULINK software [5] to investigate and evaluate the fuel
economy of automobiles through the vehicle's powertrain system, specifically for vehicles
using hydraulic systems, with calculated parameters equivalent to a 2.0-liter passenger car
[2]. The computational results indicate the fuel consumption and travel distance of the
vehicle at gear ratios 5, 6, and 7, at power levels of 40 kW, 60 kW, and 80 kW. The outcomes
of this study will serve as a basis for calculating, designing, testing, and comparing power
transmission systems, thereby assisting operators in selecting the most reasonable modes
to ensure maximum performance and minimal fuel consumption.

Gearbox, hydraulic, consumption, torque converter.

1. DAT VAN BE

Véi sy phat trién cua cong nghé, hop sé tu
d6ng va bién mé thuy luc dwoc sir dung rong
rdi trén céc loai xe 6 t6 hién nay. Tuy nhién,
hiéu qua van hanh va tiét kiém nhién liéu cua
nhiing loai hop sé nay van con 1a mot van dé
can nghién ciu. Vi vay , nghién ctu dénh gia
tinh kinh té nhién liéu cua 6 t6 sir dung hop sé
tu dong 7 cap két hop vai bién md thay luc s&
gilp ta hiéu rd hon vé hiéu qua va tiét kiém
nhién liu, tir d6 giup cac nha san xuit va
ngudi ding c6 thé cé sy lya chon tét nhat cho
muc dich str dung.

Cac van dé nghién ctu vé hé thong truyén luc
can dao bao cac yéu té nhu: Hiéu suat lam
viéc, tinh kinh té, than thién mai truong [6].
P c¢o nhiéu cong trinh nghién cau mang
lai gia tri thuc tién rat Ion. Nghién cau cua
B. Olofsson, K. Lundahl, K. Berntorp, and
L. Nielsen [7], khao séat diéu tra vé cac thao
tac 14i xe toi wu cho cac diéu kién duong khac
nhau. Nghién ctru dic tinh tbc do cua dong co
Diesel kiéu Commonrail thdng quan xay dung
md hinh trung binh cua tac gia [4] nghién ctu
dugc thuc nghiém trén bé thir dé xac dinh dic
tinh ting t6c cua xe.
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Nghién ciru danh gia tinh kinh té nhién liéu
cta xe st dung hop sé tu dong 7 cip két hop
bién mo thay lrc 1am co s& cho nha san xuit,
nguoi sir dung, can bd ky thuat tham khao,
xé4c dinh cac thdng sé trong truyén dong mot
cach thuan loi. La co s& cho viéc tinh toan,
thiét ké, kiém tra, so sanh hé thong truyén lyc.
Pam bao yéu cau kinh té, k¥ thuat, gép phan
khai thac va tiét kiém nhién liéu caa 6 td co
trang bi hop s tu dong va bién md thay luc dat
hiéu qua cao nhét. Bai béo ciing 1am co so dé
tim hiéu, nghién ciu hé thdng truyén lyc céc
loai 6 td sir dung hop sb tu dong két hop Véi
bién mé thay luc phic tap hon sau nay [3].

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

Cac thong sé cua xe du lich 2.0 lit [2] duoc
nhap dir lieu vao phan mém MATLAB-
SIMULINK [5]. Khi d6 ta tinh todn va xac
dinh céc théng sb co ban dé dam bao hiéu qua
van hanh 6 to.
2.1. Xay dwng dworng dac tinh momen can
cua dong co (M¢)
Phuong trinh can bang luc kéo cta 6 to theo
[1]:
Py = Ps+ Py, = £.G + w2 1)
Tur (1) ta c6 momen can cta dong co:

_n, (F.G+wy?)

M, =M, = - (2)
LTy

2.2. Xay dwng dwong dac tinh momen khi
Ne = const
Ap dung cbng thic momen dong co [1].
~ 9551.Ne

n

e

Me 3)

2.3. Tinh toan va lwa chon cac diém lam
viéc téi wu

Viéc tinh toan tiéu hao nhién liéu theo quéng

duong lam viéc cua 6 t6 chi mang tinh tuwong
dbi vi n6 phu thuoc vao nhiéu yéu té nhu:
Chat lugng mat duong, diéu kién thoi tiét,
diéu kién giao thong, trinh do ngudi lai xe.

Phuong trinh tiéu hao nhién liéu cua 6 t6 Gt

[1].

G, =222 (kgh) @

Mc tiéu hao nhién ligu cho mét don vi quang
duong chay qg:

q, =100 (it100km) (5)

c

Suy ra lugng tiéu hao nhién liéu:

Scla
=— lit
Q="00 (lit)
Muc tiéu hao nhién liéu theo thoi gian:
pnl pnl'sc'qd
G, =Qf =~ e (kg/h 6
r=Q " 1001 (kg/h) (6)
Suat tiéu hao nhién li¢u c6 ich ge:
G, G, 30.G;
=T — = kg/kw.h) (7
9e N, M., Me.ne.ﬁ( g ) ()

Tu phuong trinh (4), (5), (6) ta c6 tiéu hao
nhién liéu theo quang duong cua 6 t6 la:

q = 100.9..N,t _ 100.9,.N,. (1i/100km) (8)

S<:'pnl V'pnl

Khi 6 t6 chuyén dong 6n dinh, cong suét kéo
can thiét tai banh xe dé khic phuc can chuyén
dong la:

N, =N, =N.7, (kW) )

Nhu vay muc tiéu hao nhién liéu cua 6 t6 phu

thudc vao suét tiéu hao nhién liéu c6 ich cua

dong co va cong suét tiéu hao dé khiac phuc

can la:

a, :100.ge.Ne.:100.ge.Nc. (10)
VP VP 1y
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Hay q ~100.g..N, 100.g,.P, (11)
= -
V.Pni T Py

Pc (N): Luc kéo can thiét dé thing can tuong
ing véi mdi tay sb.

Taco:N = WWs__KW
m 3600.km
Nén: q, _100.9..N, _ 100.g..R, ( lit )(12)
V.01 3600.p,.77, 100km

Theo (2) ta c6 momen can cua dong co:
r.P o (f.G+wv?)

MC =- = -
Ly 74 Ly 74

Vay tiéu hao nhién liéu theo quang duong cua
010 la:
_100.g,.M_i, , it

- 13
¢ 3600.p,.5, lOOkm) (13)

Dé tinh dugc luong tiéu hao nhién liéu theo
quing duong xe chay ta dwa vao “Pé thj ddac
tinh cia dong co véi cdc dwong dang nhién
lieu” [1], xac dinh céc gia tri momen can va
sut tiéu hao nhién liéu twong &ng voi mdi tay
s6 sau d6 thay vao cong thuc (13) tinh tiéu
hao nhién li¢u theo quang duong cua 6 to ¢
cac tay s6 khac nhau.

3. KET QUA VA THAO LUAN

3.1. Pac tinh dong co véi cac dwong dang
nhién liéu

Lya chon thdng sé dau vao nhu trén (la thong
s6 dic trung cho phan Ién cic xe dang luu
hanh hién nay): r,x = 0,31 m; G = 20000 N;
f=0,02; w=0,751; n: = 0,92; kpm = 1.

Chon hop s6 €6 7 sb tién va 1 s6 Ui véi iny < 1.

Ta co:
ihl = 4,2; ih2 = 3,152; ih3 = 2,365, ih4 = 1,775;
Ihs = 1,332; Ihg = 1; 17 = 0,75

Xay dung duong dac tinh momen khi N =
const.

Chon: Ne =5, 10, 20, 40, 60, 80, 100, 120 kW.
Ap dung cong thirc tinh momen dong co

[1]:
Ve = 9551 Ne

n

e

(14)

Tinh toén trong phan mém Matlab ta duoc:

M1 = [955100  47.7550 31.8367
238775  19.1020  15.9183  13.6443
11.9388 106122 95510  8.6827
7.3469] (N.m);

M2 = [191.0200 955100  63.6733
47.7550  38.2040  31.8367  27.2886
238775  21.2244 191020  17.3655
14.6938] (N.m);

M3 = [382.0400 191.0200  127.3467
955100  76.4080  63.6733  54.5771
477550  42.4489  38.2040  34.7309
29.3877] (N.m);

M4 = [764.0800 382.0400  254.6933
191.0200 152.8160 127.3467 109.1543
955100  84.8978  76.4080  69.4618
58.7754] (N.m);

M5 =  [1146.1 573.1 382.0
2865 2292 1910 1637 1433
1263 1146 1042  88.2] (N.m);
M6 = [1528.2 7641 5094  382.0
305.6 2547 2183  191.0  169.8
152.8 1389  117.6] (N.m);

M7 = [1910.2 955.1 636.7
4776 3820 3184 2729 2388
2122 191.0 1737  146.9] (N.m);

Do thi ddc tinh dong co voi cac duong dang
nhién liéu nhu hinh 1.

Tir d0 thi, tai cing mot diém cd Ne = 40 KW
hop s6 7 cép ta co thé lya chon hoat dong ¢
tay s6 5, 6, 7 twong @ng Véi téc do dong co la:
4700 v/ph, 3600 v/ph, 2600 v/ph, tiéu hao
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nhién liéu twong ung la: 330, 300, 265
g/kW.h. Nhu vay déi véi hop sb 7 cap ngoai
viéc dai ty $6 truyén dugc md rong thi tbc do
dong co khi chay & sb cao duoc giam xudng,
tiéu hao nhién liéu cling giam theo trong khi
d6 van tde cua xe lai duoc tang lén.

DO THIDAC TINH DONG GO VOI DUONG DANG RHEN LEEU - HOP SO 7 CAP

Tth gear 6th gear
¥ T

T T

240 T T T T T T
v : : Y : :

= const)

Mc(N

N
3

7 100

5th gear
80

mo men M(Nm)

“1e0

- 4th gear
~ | 40

3rd gear

; - 20

e e rdger

- - - - —— ==——ooo s oo Istgear

0 1 1 1 1 1 1 1 L 1 1 L

500 1000 1800 2000 2500 3000 3500 4000 4500 5000 5500 G000 G500
toc do dong co ne(viph)

Hinh 1. Dac tinh déng co dét trong véi cac dwong
dang nhién liéu caa 6 t6 khi kpm =1

3.2. Khi ghép néi v&i bién mé thay lwc

Hé thong truyén luc thiy co dung bién mo
thity Iyrc thi hé s6 bién mé thuy lyc bién thién
lién tuc (thuong kpm=1-2,5), do d6 ty sb
truyén ctia mdi tay sb s& bién thién trong mot
dai nhét dinh tao 1én dai ty sd truyén cua mdi
tay so. Cac két qua dudi day sé chi ra dic tinh
dong co @6t trong tmg voi dai ty sd truyén ¢ cac
tay sb khac nhau khi kyy bién thién tir kemmax dén

kbmmin-

Nhu vdy tuong ung voi mdi tay sé khi kpm
bién thién tir Kpmmax dén Kpmmin thi ty s truyén
& mdi tay sb s& bién thién trong mot dai nhét
dinh, trong mdi dai d6 xac dinh dugc diém ma
muc tiéu thu nhién liéu thap nhap va cac diém
hay cé4c dai toi wu cua cac tay sé duoc thé hién
rd trong cac bang 1, 2, 3.

DO THI DAC TINH DONG CO UNG VOI DAl TY SO TRUYEN TAY S0 1
MW T T T L TN T T

const)

MdN =

RS SRS S Sttty sttt SN SN S S . et [N/ S Y
.mmm—-}
%0 1000 1500 2000 2500 3000 3500 4000 4500 6000 5500 6000 6500
toc do dong co nedviph}

Hinh 2. Dac tinh cua déng co & tay sé 1

DO THI DAC TINH DONG GO UNG VOI DAI TY SO TRUYEN TAY S0 2

toc do dong co ne(viph)
Hinh 3. Dac tinh cha déng co & tay sé 2

DO THI DAC TINH DONG O UNG VOIDAITY SO TRUYEN TAY 50 3

const)

MdN

°| B0

ma men M{Nm)

toc: do dong co ne{viph)

Hinh 4. Bac tinh cha déng co & tay sé 3
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D0 THI DAC TINH DONG CO UNG VOI DA TY S0 TRUYEN TAY SO 4
T T T T T T T T T

A R
Eoolom1mnm25mmmmm5m55mmm
toc do dong co nejviph)

Hinh 5. Dac tinh cha déng co & tay sé 4

DO THI DAC TINH DONG CO UMNG VOI DAl TY 50 TRUYEN TAY 50 5

mo men M{Nmj)

— . SRS s
1 L 1 1 L 1 1 1 1 1 1
%00 7000 1500 2000 2500 3000 3500 4000 4500 5000 500 6000 G500
toc do dong co nefwph)

Hinh 6. Pac tinh chia déng co & tay sé 5

DO THIDAG TINH DONG GO UNG VOI DAITY SO TRUYEN TAY SO 6
240 R B T o R

B
<

v v Y S B :
2001 - T : emin, ., i B R 5 e oo
: : : N

g
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Hinh 7. Bac tinh cia dong co & tay s6 6

DO THI DAC TINH DONG CO UNG VOI DAI TY SO TRUYEN TAY SO 7
i7{ K pervmin)

mo men M(Nm)

1 L 1 [l ] L 1 1 1
00 1000 1500 2000 2500 2000 300 4000 4500 5000 5500 6000 S0
toc do dang colviph)

Hinh 8. DPac tinh cua déng co & tay sé 7
3.3. Két qua

Véi truong hop hop sé 7 cip, tai diém lam
viéc c6 Ne = 40 kW) ta cd thé lya chon cho &
t6 hoat dong & tay s6 5, 6 hoic sé 7. Néu ghép
ndi vai bién md thay luc thi khi d6 mdi tay sb
s& cO mot dai ty sd truyén tuong ng tir diém
A t6i diém B trén hinh 6, 7 va hinh 8. Tai mdi
diém A va B trén dd thi s& twong (ng véi mot
momen can va mot suit tiéu hao nhién liéu
khac nhau cua dong co. Thay cac gia tri nay
vao cong thirc (13) va tinh toan trong Matlab
ta s€ dugc tiéu hao nhién liéu theo quéng
dudng twong tng véi mdi tay s6 nhu bang 1.

Néu thay d6i diém lam viéc ciia dong co & cac
cong suat khac nhau dong nghia véi viéc thay
d6i momen can cta dong co va pham vi sir
dung hoat dong & c4c tay sé ciing hep di, do
vay suat tieu hao nhién ligu ciing s& thay doi
theo. Cu thé néu ta ting cong suit cua dong
co 1én thi momen can twong (ing v&i moi tay
s6 ciing tang theo do vay tiéu hao nhién liéu
cling tang 1én. Két qua tinh toan twong tu nhu
trén néu ta thay cong suat dong co 1én 60 kW,
80 kW thi tiéu hao nhién li¢u tuong ng voi
c4c tay sb nhu bang 2 va bang 3:
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Bang 1. Tiéu hao nhién liéu cta 6 t6 trang bi hép sé 7 cap khi Ne = 40kW

Cong suit N, = 40 KW
£ gemax Ivlcimin Mcimax qdmin qdmax
T in(a/kW.h
aysO | Gemn( @KWY | iy (Nm) (Nm) (/200 km) | (/100 km)
No5 330 430 80 55 5,375 12,039
No6 290 330 106 73 4,699 9,206
No7 265 310 140 97 4,253 8,618
Bang 2. Tiéu hao nhién liéu ctia 6 t6 trang bi hdp sé 7 cap khi Ne= 60 kW
Cong suat N, = 60 kW
£ gemax Ivlcimin Mcimax qdmin qdmax
Tay s in(g/kW.h
yso | el @KW T iy (Nm) (Nm) | (/200 km) | (/100 km)
No5 0,32 - 101 - 6,581 -
No6 0,28 0,33 134 94 5,735 11,855
No7 0,26 0,29 179 125 5,336 10,390
Bang 3. Tiéu hao nhién liéu ctia 6 t6 trang bi hép sé 7 cap khi Ne = 80kW
Cong suit N, = 80 KW
J4 gemax I\/Icimin Mcimax Qdmin Qdmax
Tay s min(9/KW.h
yso | Qenn(@KWR) 1 i) (Nm) (Nm) | (/200km) | (17200 km)
No5 315 - 120 - 7,697 -
No6 275 - 159 - 6,684 -
No7 255 280 212 150 6,198 12,038
4. KET LUAN (1/100 km);

St dung phan mém MATLAB-SIMULINK
nghién ciu danh gia tinh kinh té nhién liéu
cua 6 t6 thong qua hé théng dong luc hoc cua
xe 6 to d6i vai nhitng xe sir dung hé thong
thuy co da cho duoc két qua dang tin cay va
st véi thuc té & céc gid tri:

» N = 40 kW, suét tiéu hao nhién liéu va
quing dudng di duoc lan luot 1a:

Tay s6 5 Qemin 330 (9/kW.h), Gemax 350
(9/kW.h); Qgmin 5,375 (1/100 km), Qgmax 12,039
(1/100 km);

Tay s6 6: Qemin 290 (9/KW.h), Gemax 330
(9/kW.h); ggmin 4,699 (1/200 km), Qamax 9,206

(g/KW.h): Qamin 4,253 (/100 kM), Gamax 8,618
(1/200 km),

= N = 60 kW, suit tiéu hao nhién liéu va
quing dudng di duoc lan luot 1a:

Tay 56 5: Gemin 0,32 (9/KW.h), Gemax - (G/KW.h);
Qemin 6,581 (/100 kM), Gamax - (1/100 km);

Ta.y Sé 6 gemin 0,28 (g/kWh), gemax 0,33
(G/KW.h): Qamin 5,735 (1/200 km), Qamax 11,855
(11200 km);

Tay Sé 7 gemm 0,26 (g/kWh), gemax 0,29
(9/KW.h); Gamin 5,336 (/200 km), Qamax 10,390
(1200 km).
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= N, = 80 kW, suét tiéu hao nhién liéu va  (g/kW.h); Qamin 6,198 (1/200 km), Qamax 12,038

quing duong di dugc lan luot 1a:; (1/100 km).

Tay $6 5: Gemin 315 (9/KW.h), Gemax - (@/KW.H);  Két qua 1a ngudn tai licu tham khao cho céc
Gamin 7,697 (1/200 km), Gamax - (/200 km); hdng san xuat, ciing nhu nhitng nguoi khai
Tay 56 6: Gemin 275 (G/KW.N), Gemax - (g/kKW.h):;  théc sir dung chon ché do hop 1y dé dam bao
Odmin 6,684 (1/100 km), Ggmax - (1200 km); hiéu qua hiéu suat 16n nhat va suat tiéu hao

Tay s6 7: Qemin 255 (9/KW.h), Qemax 280

(1]
(2]
(3]
(4]

(5]

(6]

(7]

nhién liéu nho nhat.

TAI LIEU THAM KHAO

Nguy&n Hivu Can, “Ly thuyét 6 t6 méy kéo”, NXB Khoa hoc va Ky thuat, 2008.
Nguyé&n Khéc Trai, “C4u tao hé théng truyén luc xe con”, NXB Khoa hoc va Ky thuat, 1999.
Nguyén Khéc Trai, “Co’ s& thiét ké 6t6”, NXB Giao théng Van tai, 2006.

Vi Thanh Trung, Pham Quang Théng, TrAn Van Théng, “Nghién ctiu déc tinh téc dé cua dong co diesel kiéu
Commorail théng quan xay dwng mé hinh trung binh”, Tap chi Dai hoc Sao Dd, ISSN 1859-4190, 2018.

Nguy&n Phung Quang, “MATLAB va SIMULINK danh cho ky sw diéu khién tw déng”, NXB Khoa hoc va Ky
thuat, 2004.

Gisbert Lechner — Harald Naunheimer, “Automative Tranmission (Fundamentals, Selection, Design and
Application)”, Stuttgart and Augsburg, 1999.

B. Olofsson, K. Lundahl, K. Berntorp, and L. Nielsen, “An investigation of optimal vehicle maneuvers for
different road conditions”,ll in 7th IFAC Symp. on Advances in Automotive Control (AAC), (Tokyo, Japan), 2013.

Thong tin lién hé: Trin Vin Hoang

bién thoai: 0919 068 913 - Email: tvhoang@uneti.edu.vn
Khoa Co khi, Truong Dai hoc Kinh té - K§ thuat Cong nghiép.

TAP CHi KHOA HOC & CONG NGHE . SO 39 - 2023 7


mailto:tvhoang@uneti.edu.vn

