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A Study on the Capacity Design of Accumulator in Hydraulic

Regenerative Brake System
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Abstract

An accumulator in hydraulic systems stores
kinetic energy during braking action, and then that
controls a hasty surge pressure. This study suggests
a method to determine the capacity of the
accumulator to control surge pressure to a desired
degree. A mathematical dynamic model of the
system was derived and the paramaters in the
model were identified from experimental data. A
series of computer simulation were done for the
brake action. The results of the simulation work
were compared with those of experiments. These
results of the computer simulation and experiments
shows that the proposed design method of the
accumulator was verified in controlling surge
pressure of the system.
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Fig. 1 Configuration of the hydraulic brake system
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Fig. 2 Modeling diagram of brake action
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Table 1 Parameters of the system used in computer

simulation.
[ Parameter Symbol | Value { Dimension
D, 3.36 con/rad
Cim 0.13 con/s/kgy/ ot
. G 0.03 kgi . cm/rad
Hydraulic T, 001 | Dimensionless
motor
T, 0.356 kgr - cm
Cy 0.21 | Dimensionless
B, | 002 |kegr-om-s/nd
Inertia Im 041 kgs* s - cm
Bulk modulus 8 9,800 kgy/cnt
Polytropic exponent k 14 |Dimensionless
Volume of
the flow line | Vi, Ve 156 o
Volume 1,000
3.000 o
( V)
Accumulator 4,000
Pressure
(P.) 50(40) kgy/ e

Fig. 4 Experimental set-up
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Table 2 Specification of experimental apparatus

Equipment Specification
. ) 1760 [rpm]
Electric Electric motor 55 [kW]
power
. 60 [Hz]
unit Inverter 1800 [rpm]
Hydraulic Hydraulic pump 35 [cw/rev]
system Hydraulic motor 21.1 [ew/rev])
Relief valve 350 [kgy/en]
Rotary encoder 30 [pulse/rev]
Sensor
10v (DA
F/V converter at 0~2.5 [ik]
Pressure 200 [kgy/cn]
transducer 1.5 [wv/v]
5. 43 9 »

£ 97E Y AR Baola AxddA &
A2H BAFA 3HES AN E F2 i
HEES UAANA 7i AgYeld € d¥e
Sss,

Fig. 7& 84 2AE ( /)04 kgr-s>cm , &
@719 27 7= BYLE 40bar £E 50barZ
AR T FAEHY PAEE(w)E LA
A FAF A FAFES ol E @ &

YEH E159 GHMEE YEUH AFed
] 2HEE(w)E 2T M ASE BAE
o Alxge 27 AE#Ho|d wiA¥Sy oz
FUEHY AFgE (PH EFEE (P, F
2 goz syt

Fig. ()8 A gl ZHE 4E S04 4
B 47 £%Fe] 14, 27 29 B39
40bar, Al2=¥ AbE HA2F<t 20bar, 2T
¥ 150bar AEZ 8 75T FUREY AL
£ 3Orad/secd wWojv}. welr olgjd oz 4
AN A RAIA wZsHG. 2PN F47)
o] R0 ALFE, FARHY JALEI} W
EFE FAG) Ao naEY

250

w=80{rad/sec)

w=30{rad/sec}

Surge pressure [bar]

®=20{rad/sec]

Time [sec)

(a) Voo = 4[], Pa = S0[bar]

—— Simulation

o=60]rad/sec)

w=30{rad/sec]

Surge pressure [bar]
8
o

w=20{rad/sec)

™ T
[ []

T T T
o 2 a

Timae [sec)

(b) Voo = 3[£], P = S0[bar]

250

—Simulation

g 3 B
g & &
R

Surge pressure [bar}

£
1

o

]

Time [sec]

(C) Vaa = I[EJ, Pao = 40[bar]

Fig. 7 Surge pressure according to angular speed
variation of hydraulic motor
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