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Capacity Design of Accumulator in Hydraulic Hybrid Drive
Brake System

Jae Gu Lee’ , Jung Hyun Kim™ , Sung Dong Kim"

* FeFFdYgn A3 AT HH fud

Abstract

An accumnulator in hydraulic systems stores
kinetic energy during braking action, and then
that controls hasty surge pressure. An energy
recovery system using accumulator seems to be
advantageous for ERBS due to its high energy
density. This study suggests a method to decide
suitable accumulator volume for ERBS. The
method is
between kinetic energy of moving inertia and
The

conversion was analyzed and a simple formula

based wupon energy conservation

elastic energy of accumulator. energy
was derived. A series of computer simulation was
done to verify effectiveness of the formula. The
results of the simulation work were compared
with those of experiments and these results show
that the proposed design is effective for decision

accumulator volume in ERBS.

Key words ERBS ( Energy Regenerative
Brake System ), Kinetic energy (&%9u]x]),
Elastic energy (@A4lix]), Surge pressure
(24}, Accumulator volume (&¢7] £3)
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Fig. 1 Hybrid drive system with regenerative brake
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Fig. 3 Analysis model of accumulator
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Table 1 Comparison of data by calculation
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Table 2 Parameters of the system used in
computer simulation.

Parameter Symbol| Value Dimension
D, 3.75 ct'/rad
Hydraulic w 250, 600 rad/s
motor
B,, 0.25 kg - cm - s/rad
Moment of
. . 0.1, 0.2, 04 .gte
inertia T kgr+ s em
Bulk modulus B 9,800 bar
Polytropic index k 14 Dimensionless
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Table 3 Specification of experimental apparatus

Equipment Specification
- . 3600 [rpm]
Electric
e:, - Electric motor 55 (K]
pow 60 [Hz]
unit Inverter 3200 [rpm]
Hydraulic pump 35 [cw/rev]
Hydraulic
Hydraulic motor 3.75 [cit/rad]
system
Relief valve 350 [bar]
Rotary encoder 30 [pulse/rev]
10V [DC]
Sensor F/V converter at 0~15 [i]
Pressure 250 [bar]
transducer 15 [mv/v]
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