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A Study on the Circuit Coniposition and Characteristics Analysis
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Abstract : An accumulator 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 based
upon energy conservation between kinetic energy of moving inertia and elastic energy of accumulator. The energy
conversion was analyzed and a simple formula was derived. Also accumulator tests were conducted for different load
mass and motor speed. A series of test work were catried out in the laboratory and the dynamic characteristics of the
hydraulic motor system, such as the surge pressure and response time, were investigated in both brake action and
acceleration action 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(2%-°l 14 X)), Elastic energy(¥t-d ol ¥l =),
Motor speed( X B £ I2), Surge pressure(E 2 ), Accumulator(Z%47)), Test work(A] & 2d)
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Fig. 1 Improvement of city bus fuel economy using a hydraulic hybrid propulsion system
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Fig. 2 Hybrid hydraulic drive system for circuit diagram of energy regenerative brake

A @92, 78 4E e £4 Fol Bashd v
oz Ao} Wrel ANE OANZIE @NAE
sl welola FRE vt nelela B
ao] AZET FF BLEIE FREE FAE
SAHAT FERY SUREHE 002 A%t
T o) W fEE: WL A5 S I
A EHZRE FEHE FAE AZULE A}

4712 FAEth o] ) 4710l A F32E
WA gt o] k53l 2 v U(back pressure)
o] Fel2 Fg3le] Bola 2o WA &
7] 271 7h2 b AA gkl o3 U EEHE 3
& FAA A A FURE 55 BAAAY &
Boll A7} 7] AArto Wi oA 2 4
He 58 W5 oy A = daA 1 e A8y
B &) Blaz AgET. O @Y A=Y=
As 52 Fol FUEEH B o2 352 ol
23] YolA sulH o] o] YJojrt= AL A8t

7§18 Zol ek,

3. AlAEI9] o234

Fig 291 2 A4 A =9] #¢ S2% ghalel
FY TR FL7ITY) SFA wADE 2
AN Fasheln shiz Rol7] wE Fig 3
3 e ARe 2uo) 9 2R WY B

Fig. 3 Modeling diagram of energy regenerative brake
system when braking acts
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Table 1 Specification of experimental apparatus

Equipment Specification
Electric Electric motor 17572 [[krp‘;]n]
power 60 [Hz]
unit
Inverter 1200 frpm]
Hydraulic pump 35 [cnf/rev]
Hydraulic -
Hydraulic motor 3.75 [cn'/rad]
system -
Relief valve 350 {bar]
Rotary encoder 30 [pulse/rev]
10V [DC]
Sensor F/V converter at 0~1.5 [kilz]
Pressure 250 [bar]
transducer 1.5 [mV/V]

encoder

Hyd.pump

ek
- Pressure
Y l.rzuA* icer
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Fig. 4 Experimental setup
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