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A Study on Capacity Selection of Accumulator by Mathematical
Model in Hydraulic Regenerative Brake System

Jae Gu Lee*, Young Bog Ham*, Do Tae Kim**, Sung Dong Kim***

I Abstract I

An accumulator in hydraulic systems stores kinetic energy during braking action, and then that controls hasty surge pres-
sure, This study suggests a method to select the capacity of accumulator to control surge pressure to a desired degree. The
selection method is based upon a trial and error approach and computer simulation. A mathematical dynamic model of
the system was derived and the parameters 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 simula-
tion and experiments show that the proposed method can be applicd effectively to control the surge pressure of the
hydraulic regenerative brake systems,
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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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Fig. 3 Working state of accumulator
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Fig. 4 Experimental set-up

Table 1 Parameters of the system used in computer simulation

Parameter Symbol | Value Dimension
D 336 om/rad
Cm 0.02 en/sthar
Hydeaulic Cen 0.24 . an‘fs,l’har
otor T. 0.01 dimensionless
Ti 0.35 kgr - em
G 020 dimensionless
Ba 0.25 kgi - em - s/rad
Moment of inertia o 0.40 kg -5 - em
Bulk modulus ] 9,800 bar
Polytropic exponent k 1.4 dimensionless
Volume of
the flow line Vi Vo 156 -
Accumulator Vo h i.S, Titer| ¢ ]

Table 2 Specification of experimental apparatus

Equipment Specification
1760
E]ecteric Electric motor 55 {LTVII]]]
owEr
pow & [H7]
unit Inverter
1200 [rpm)
Hydraulic Hydraul.lc pump 35 {owfrev]
system Hydraukic motor 211 [emfrev)
: Relief valve 350 [bar]
Rotary encoder 30 [pulse/rev]
10V [DC)
F/V convent
Sensor FOmVETEr at 0~1.5 [kHz]
Pressure 200 {bar]
transducer 1.5 [mV/V]
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speed of hydraulic motor when braking action
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Fig. 9 Surge pressure according to variation of initial volume
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