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Influence of various parameters of accumulator on energy
recovery efficiency and braking safety

LU Fa-long, XV Gao-lun, HU Kai, LI Ning, NING Xiao-bin, WANG Qiu-cheng
(College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Aiming at the problem of the energy recovery efficiency and braking safety of the hydraulic regenerative braking system, the pa-
rameters matching of hydraulic regenerative braking system was studied. The hydraulic braking energy recovery system test bench was estab-
lished, and the experiments were studied; Not only the test platform mathematical model of the hydraulic regenerative braking system was es-
tablished, but the simulation model based on Matlab / Simulink was established. So the experiment of the energy recovery efficiency was
studied. In order to study on the hydraulic braking energy recovery system for vehicle, a certain vehicle was established using ADAMS / car
and Matlab. Firstly, the single factor on the energy recovery efficiency and braking safety effect was studied. Secondly, using the orthogonal
experimental method, influence factors of energy recovery and braking safety were studied. The experiment results indicate that reasonable
hydraulic brake energy recovery system parameters can significantly improve the efficiency of energy recovery and braking safety.
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R 2.6 3.9 0.4

M 6 PR Y RER ISR & We2E 7 Hrdti Rn] LA
B Vo Py P BIM2E R 535 8 32, 5% .39. 7% |
36.7% o FTLAZEREARWILG K J1 Py Xt a1 SRR B2 0 i
ROHGERG R LT P, a2 REA A Voo
RILSEE G AT RERHAT S5 LU RESR W LA 51 10
MPa , &4t fie 5 /1 31.5 MPa,,

IR T i B A5 R ¢ B 25 A AT A R R, V|
Py P, It 2E R 5350 2.6% 3.9% 0.4% , &fiE
WG T3 Py 5% il Sl st )5 i e K, RO & g a IR
Vo, G RRG S IES P, o RIBSHAGHER
AARFLLS LB REAR W45 5 ) 23 MPa R4t fi i )
27.5 MPa,

RE 1t [ SCSCR S P S 8 A ANl sh st ) e e 2k
HAERA—FEN . TS T, 16 1w — 35 1
(e R

H2¢ 7 FIZK 8 Al I, P, 4% 10 MPa #1123 MPa, %
A MR IS B 67. 7% A8 45 28% |, A5 fk 52
4 58.6% X}t 5 13.2% 2846 F] 9. 3% , AR Y
H429.5% . AR i 40 SEEAR ] Sh s ) A A — s, g
PURIRZRERE . WIER P, ZE4+E 20 MPa, W XT & A5
1 47.9% , 5t Hl shist ) ¢ B 9. 5% , 5 P, B
10 MPatf [t , X} & 520 AB AL ZE LR 29. 2% , Xf ¢ 5200 A%
20 28. 0% o [ LA BIF 53 He Jost il 2 5% 1 Bsf ]
RE L [ISCHOR , 4 Py iy 20 MPa,

FH3R 7 FN3R 8 A V, 4% 15 L #1 55 L, Xt & 5210
i 27.7% 28463 60. 2% , LA R L) 117.3% %% t 5%
M Hy 9.3% 2165 11.9% , B b2y 28.0% . It
AL UL Vi X6 e T [RS8 5 il e 38 K F i 3l et ] 7Y
SEMA BT LAAS B 5% DA B K RE B DRI S B A5, 2
V, J55L,

7 M3 8 A% P vEHE 27. 5 MPa HlI
31.5 MPa, X & $ i 53. 9% 25 4L 5] 63. 2% , A8k %
Y90 17.3% 3 %F ¢ $2m i 10. 4% A543 10. 8% , 454k
AN 3.8% , L] UL P, X RE R AR R S 0 T
TR X4l Sl sk [R]85 ), T A AR AIF 9 DA e K R 2 [l
Wy B, i P, h 31.5 MPa,

ZEA I B 45 1k B )R R i LR R PR R AL A
REREAAT 55 L OE BB VI 1A 1 71 20 MPa | R 45 5
& 77 31.5 MPa,

5 SERIE

e RS 5 0 AR S T Bl e e
RS , SR T8 B 45 B BT AR A S EIO0) R e Il
W A B[R] A4 52 W), e 38 o B SR A R T
LERRASE 451 R M.

(D ES G255 R BT W 5 EAR A (1) 1F
k.

(2) BREAR W U5 15 1 & RE 2R BN [l S 3 e 5
M) 5 5 ¥4 S A [R] 79 52 0 S 5 3R 0 e o T D06 5 Y
S —3



- 662 - Lom T R H33%
(3) i EACIRES, BB REAR AL S0l , v (8] BRI HLUE. TFHER A BRI RS HIE R S

SRR T 055000, BUBE 5 . 2008(7) £100-102,

(9] BAFPH, R ¥, ek, 5 WURIRG 30 -0 3 g

©% 30k References) ; RIS T LB 06 (0 5 LA (1], P9 AR 24

[1] KEPNER R P. Hydraulic Power Assist-A Demonstration of 2015,34(3) :35-40.

(R JAI 1452 3 Y, “E'AA ‘\/;‘7'_: — Q» e N
Hydraulic Hybrid Vehicle Regenerative Braking in a Road [10] E S RIS 5 8 3 8 R SRR BRI

253 2. L= 2L N = 2
Vehicle Application| R]. Michigan; SAE Technical Paper, SUORFELD ] AR AR 3 AR A BLBRY o 5 T e 2 e
2002 2009.

[2] KIM Y, FILIPI Z. Simulation Study of a Series Hydraulic [11] TULPULE P, MARANO V RIZZONI G. Bffects of Differ-
Hybrid Propulsion System for a Light Truck[ ]]. Journal of ent PI.‘IEV Control Strategies on Vehicle Péfnrormance[ cl//
Experimental Biology 2013 216(12) : 1903-1904. American Control Conference. St. Louis, MO, USA.

[3] SHIMOYAMA H, LKEO S, KOYABU E. Study on Hybrid IEEE’2009:3950'2955‘

AL, ; JEL BT Bk abl 7 g Safelgpas
Vehicle Using Constant Pressure Hydraulic System with Fly- 2] fRsin ok . R SRS AT AL LR B IR
AT RS 2 5 s .36~
wheel for Energy Storage[ J]. Disability & Rehabilitation, = [\J 1 RS ?ﬁﬁ’mm 21 (4); 3637
2007 20(23) 117601777 131 ok B LD, WESR 430 1y P R S5 D .
’ ’ ’ B L EE T FA AR A

(4] BE e R SUIR IR 4 5 A WG 3 Jy UG R B R A LB LR 2009,

[D]. Ko MO B 55 TR e 2011 [14] 2 3. 2 AMESim-simulink )30 15 & 30 91 55 474
: ’ ! - : 2y 2, i BTN " 2 e

ST 30 o U 22 AR 80 0 % A RAASLOTELD ) MR IR
DRI 2 [0 B oACE 2% - T2 1, 2010,40 2015: 187
(6) :1473-1477 [15] ZHANG Qing-yong, CHANG Si-qin. Study on Hy-draulic

o EE@K S —— System of Hydraulic Hybrid Vehicle [ C ]//International

) 788, TR ) - Ih EX S |<JEEN
A 1] V052240 . [ SR R4 1R . 2015.36.(6) Conference on Mechanical Engineering and Mechanics
LI ER AR, , :
621-626 2007. Wuxi: Chinese Mechanical Engineering Society,
- . - VN PSS 2007 :2025-2029.

(7] AR/, £, Kk R 45 RURHI ShRER iR R G5
Fefis (V] Fe T A 3h1k,2014,33(1) :4-6,10.

[%REE:2 M)

A5 AR

Rl % e , Vit 1)

Y, 5. BResRs S EOTRE R MRS sl % e i sE [ ] . ML TR ,2016,33(6) 1655 - 662.

LU Fa-long, XV Gao-lun, HU Kai, et al. Influence of various parameters of accumulator on energy recovery efficiency and braking safety[ J]. Journal of Me-

chanical & Electrical Engineering, 2016,33(6) :655 —662.

CHLEL LY 247 - hitp ://www. meem. com. cn





