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The design and construction of a hybrid powered vehicle with hydraulic
transmission

Student : Meng-Yu Tsou Advisor : Jih-Hua Chin

Institute of Mechanical Engineering
National Chiao Tung University

ABSTRACT

This paper studies about manufacture avehicle which made up of electric hybrid
system and hydraulic transmission, analyze the advantages and disadvantages of
this system, test the power performance of the hybrid system in particular
specification, find out caused the difference with calculated values and the

values in road test and the way to design hydraulic loops in transmission system.
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.6 EHETE -

3.6.1 RF % :

3R
35 VTR-250
= 249 cc
R 55 111
B 54 32hp/10500rpm
B fz 4 2. 4kg-m/8500rpm
Fo a1 ST EFRA £
BE AR
X 5| AR BB G 2
1 R 230V
(I SN 60A
(R 1200 RPM
LIRS U EE 10kg-m
%‘?‘”"@?}ﬂ%ﬁ—? 15kw

£3.2: 5 EafL




BB S R R

F 1R 1R 4 Bt g
24.6 C.C 207 bar 6.64 kg-m 3000 RPM

£33 RS L2 FF R

SRl e i e ey

0.0002~0. 001 Railroad steel wheel on steel rail

0.010 to 0.015 |Ordinary car tires on concrete

0.02 Car on stone plates

0.03 Car/bus ‘on tar/asphalt

£

3.4 L AR R RS A T 1]
3.6.2 B fmpad it g 2 Bl Hhd 4

d % 3. 4[1]F - o Bd BEGike 5 0.03; 8 £ W5 500kg
L r 5 0.310F Ao Gt ; NLZH=4 224573
EE
W=mg=500- 9. 81=4905(N)
F=uW=147.15(N)

T=F- r=46. 35(N-m)=4. 725(kg-m)
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3

)T 5 12, i 3§ P 4 g 4 i LR J\Eﬁzﬁ 0~20km/h FF »

d RS dppdaddfmo 2R 0~20km/h > 51E A » 324 5

a+:

B

a4 3 g% pFig 120 km/h -

3.6.3.1 A= pr2 g 4 ¢
WRFF A4 5 6.64(kgm) > TEEE A B S 10(kg-m) g d
A 2.5 8% 5 10+25 =4(kgm) > Fhr&HEHpEy 2 31 ki 4
54 %3=12(kg-m) °

A 12 (kg-m)> 4. 725(kg-m) »w B @ & &uds 4 7 g e d B §m o

3.6.3.231 &4 A rfs2 438300
ﬂ?%*ﬁﬂﬁ*ﬁﬁ24@ﬂhﬁﬁ%ﬁ%%%ﬁﬁﬁ7%@%*ﬁ

A% 16kgmRETHBER A S84 5 16+10=26kgm> £ 2k 2.5 & s>

4 %5 10 dkgmo faE R BRFFELE] FERSES BT A4 KA T

31.2kg-m > #* B 5 #b o B Wk 4 #4%] 1 iE o
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3.6.4 857581 & B X PR 4 3L
Pr i e o il B Uik 5 0. 8
F= 1 W=0. 8x500x9. 81=3924(N)

Gl F 4o 3924 A § 7 i A F -

3.6.bf 4 MHEIE !
priE 0~20 km /h e

20 km /h= 20><@ m/s=5.55 m/s

5 %iﬁs’:]“' 4 L 10kgm od &3 2.5 44 % % 4kg-m >

PEd Fhidmer s A I B FEHELT 5 12(kgm)

T 12x9.81
- 3 . = p— =
Bz F T oals 3737 T15(N)
F 373713
by ik . a= =
¥R Ca - =00 0. 747m/s?
R
TR Lt o747 7.43(s)

1 1
7 AFEHE - S= Eatzz §<O' 747)(7.43%)=20. 62(m)

prag 20~120 km/h

120 km/h=120X —— m/s-33. 3 m/s

sl E R4 4o s fd 4 @ T=31. 2kgm
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T 3L2x9.81

3 3 — —
Bz F N 0315 971. 66(N)
Fooa7l.ee
Yeig B L g= —= = 2
#R a 200 1.94 m/s
i 3 LV _33.3_
TE R Lt 194 17.18(s)

1 1
7 AFEHE ¢ S= Eatzz 5(1. 94)(17.18%)=286. 3(m)

4rk 3.5
PEiE | 4k B O| PFRY | BEAE |pump #EiE | B | 5@
k) h | B S m rpm rpm rpm
0~20 | 0.747 | 7.43 | 20,62 } ~0~505 0~253 0~1695
20~120 | 1.94 |17.18 | 286. 3 1905+3032 | 253~1200 | 1695~8000
535 84wt B
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Rk ¥(Series Parallel HYBRID System) » @& * ¢ 8 & i ~ 518 ~ &
BEPRE L4 Rk o d SR ke R TREL AP 0 Tk

AV FE RN AFE®Y B S HYBRID ® 2 27 [2] -

gl rmie s e (1) % 5E (ElectricMotor); (2)31& (Petrol
Engine) ; (3)% & ¥ (fx# 5 i) (Generator) ; (4)# 4 4~ fie s % (Power
Split Device) 5 (5)® # 4541 % % (Power Control Unit:
inverter/converter) ; (6)HYBRID & # (Nickel -Metal Hydride
Battery) ; (7) i % #h#h(Regenerative Braking System) o # 4 & fie %
(Power Split Device) “,f TF IR S TR A s 4 SRE B gm0
Tl flpand 4 RS T B I RE8 E T s HYBRID R # 2 7

(2] -

e
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4.1.2 8 R 284 [2]

System Energy Flow
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+ _| BATTERY

GENERATOR

ENGINE 0000 —

INVERTER

DRIVE WHEELS

REDUCTION GEAR

Bl 4. 1.2 9 58 40k su[2]
O REASRE DG TR DT A kg FE -

EETEE R ERTEE TS A SRR LR LS S R
BABEED DR HPE HTE I ETA  RRFES - B
PR SR AR SRR T BE L E R TE PR
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RN $ 8 EL AR UEREAEED SIE3 S NNl SRR b
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System Energy Flow
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4.6[7) 51 T8 B0 T A

= o
g Power _g
[ T R -
T 240hp@3000mm 2= &
: £z
T

Lok

Targue
T40N-m@2500rpm

‘o 1000 2000 000 000 oo

Engine speed (rpm)

Bl 4.2 51 F 4 E

Torque
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5.1.3 il :

4’%‘

Fr S g R

B |

Dim b BRI R 5 R WRGERA - BT R
Ao B RFS R RpER AR AN DR g R R BT
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5.4 # faa s :

Brake Yamaha Fighter 125 rotor, FZ150
caliper
Engine Honda VTR250, 249cc
Fuel Type AL

Engine Power

35HP @ 11, 000rpm

Drive Motor

Leedan LDSM-224A Servo Motor

Driver Motor Power

15KW @ 1, 200rpm

Motor Controller KEB
Accumulator Li Battery
Frame SCM' 4140 space frame
Suspension Dual equal-length
A-arm, pushordactuated MR damper
Track 1400mm
Height 1260mm
Length 320mm
Width 1600mm
Tires Goodyear NCT b5 225/50/R16
Weight 450kg

Weight Distribution

45/55 (front/rear)

wheelbase

2200mm

%510 3 fmafs 4
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6.1.3 = ZpH;N ¢
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o

Engine
||

Planet gear

Motor Driver

Electric
Motor

Froportional
valve

6.3 %A= &

TR m BRI TG - A RFE RS BT
PR T UG oone e R MR E 0 T SRR D BT R IR
A2 Rk SLig Rk 3 3f 24,6 ce/rev b B FTE £ 4o - 37 16,4
cc/revo i BB E @ * w3 24.6 cc/rev E i BRFF A A 5L BB i o
B4 iR RRkanlHF2 e 5E 0 §d FESKHERE ST A
8400rpm %2 1200 rpm > 7é B {1 <& & 3000 rpm> & fs &8 5+ £ E =t

- R E &g~ BE K 5 120kn/h s @ £ 5 S00kg ~ 2 AT

5 0.315me> = 3gid RFFH 22 By PFiE 0~-80km/h 5 = #hoRd: >
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80~120km/h P> 3% 5 & #a Se -

L * e
L 24.6 cc/rev 6. 64 kg-m
S 16.4 cc/rev 4.60 kg-m

F 6.1 % RRAF
w55 % pF (AWD) -
0~30 km/h: M- 3L > P e g2 d BREE > 5 5% - fFHim o
1 fF &4 1210 kg/em?
4 T=06.64x4x3=79.68ken
. . T T o
deig B F=ma= — > a=—=4,963 n/s

r mr

30~50 km/h: @ * —3p L2 -3 S SpPv 2 W BREE > 2 % - #

1 F&4 205 kg/em?
4 1T=6.32%X4 x3=7584 kg—nm

dvik B F=ma= — > a=%=4. 72 m/s?

r

50~60 km/h: @ * A3 L Spdw a2z b BB E > 53 % = fhix o
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1 fFRA4 1167.7 kg/em?

24 T=5.3X4 X3 =630 kgm

beid B : Foma—— > a= —=3.96 n/s’

60~80 km/h: @ * A3 L 2 -3 S Spfw 2 W R EE > 5 524§
o

1 R4 1120 kg/em?

4 1 T=3.8X4x3 =456 kg-m

beid B : F=na—— > a= — =2, 84'0/5"

{1 ¥ 5% 9> (RWD)

80~100 km/h: ## * - 3L 2 - 3 S>> P ez d BEE > L 57

B o
1R 1210 ke/cm?
24 1 T=632x2%3=3792 kegn

ik B IF=ma=% » a= =2, 362 m/s?

mr
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100~120 km/hr : # * 33 L> Spd sz R B E » 5 %~ Fhi

1 ER4 205 kg/em?
24 :T=53%2x%x3 =318 ken
seig B ¢ F=ma= ~ > a=-—=1.98 m/s?

r mr

%06.2 L0 R 4E TR

~ o

0~30 |30~50 |50~60 |60~80 |80~100 |100~120
(km/h) | (km/h)"| (km/K). | (km/h) | (km/h) | (km/h)

1L o
AWD | 1L+1S ®

2L o

2L+S ®

RWD | 1L+1IS o

2L o

Z 6.2 1 b RS (TR
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P i | 24 Seig B peF R RPE | R BB
(km/h) (kgm) | (kg/m?) (s) (s) (m) (m)
0~30 L 79.7 |4.96 1.68 |1.68 |7 T

AWD | 30~50 L+S [ 75.84 [4.72 2.94 14.62 [60.38 [67.38

50~60 2L 63. 60 | 3.96 4.14 18.76 | 101.8 |169.2

60~80 2L+S | 45.60 |2.84 7.73 [16.5 [254.4 | 423.6

RWD |80~100 |L+S |37.92 |2.36 11.64 |28.1 | 480 903. 6
100~120 | 2L 31.80 | 1.98 16.67 |44.8 | 733 1636. 6

2

46




o RBE D gmi A B et BB B B gm0 50 - iRUR (F 5 4 i

N~

B4R 4 PR B RRPRHE TR R AL R A B gl
;‘:/L:;J.%f;l]'ﬂ ol S N R R oG Bk FopE
BB ERFE S AT AL bl Aok B R B D ER R

AR B EL 0 L Ae R TARE T A RELNT 4w L NI W

B gort SO ey R EURD ST BN (T eniB AR A AT R
Bhl g E R RAR T o LHER Y PARDLFERY &
ed C E P EFAMETI Lt o AHEF Y T RITH - ERR
FAP o K QR AXPFFER T E - AFE e

L

/

AP EFF I Bl ~HEER~pFREZD T REEAT

El
&
/

A I B A Iﬁz%ifa’%&%frﬁﬂﬁg% s fe— k7 g’v’ﬂjﬁﬁ—'}gr&

47



>3 2 ;FFJe :

[1] Peck, William Guy (1859). Elements of Mechanics: For the Use of Colleges,
Academies, and High Schools. A.S. Barnes & Burr: New York, 135. Retrieved on
2007-10-09.

[2] TOYOTA : http://www. hybridsynergydrive. com/en/start. html

[3] ¢ #FXWEAINN A A L http://www. moeaec. gov. tw/

[4] Trostman E: “Water Hydraulics Control Technology “ Marcel Dekker Inc, New
York 1996,

[5] Anthony Esposito “Fluid power with application” 6" Edition Pearson

Education New Jersey 1980
[6] Yuksel, C.; Kahraman, A.” Dynamic tooth loads of planetary gear sets

having tooth profile wear” Mechanism and Machine Theory, 2004, 39,

7, 695-71h, Elsevier

[7] SAAB# B¢ : http://www. maptun. com/

[8] Chan, CC; Zhang, R.; Chau, KT; Jiang, JZ " Optimal efficiency control
of PM hybrid motor drives.for electrical ‘vehicles” Power Electronics

Specialists Conference, 1997.PESC 97 Record., 28th Annual IEEE,
1997, 1

48


http://www.maptun.com/

