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Abstract : This paper deals with energy-saving effort in the hydraulic power steering system. Commonly, the
hydraulic power steering systems are used for passenger cars and the reduction of pumping loss under non-steering
condition is important to improve fuel economy. Experiments and simulations are performed simultaneously to
examine the main factors to reduce the pumping loss - pressure loss and flow rate of the power steering systems. Fuel
economy effect of the optimal design of power steering system is verified by vehicle test - more than 1% fuel

consuming reduction is attained.

Key words : Fuel consumption rate(<3 H]), Oil pump(2.< 38 3), Power steering system(&-2] Z3FA])

Nomenclature

P : pressure, bar or Pa
Q : flow rate, I/min
D : diameter, mm
L : length, mm
P : density, kg/m3
\Y% : velocity, m/sec
f : friction factor
K : loss factor
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Fig. 1 Experimental apparatus

212 CHAF A|S Zo
Tz Al e dH ez gl ZF Bof Al g dl
7 3 A5l wE @ A= {22 Fig. 2 o
Atk
A A Al2®] AA A 5 2 540 TR

A o] o 50% o132 A ek A %
N

o] Il o3l 4w 2 ¥(Fig. 2) 2000RPM o] 4

LA QoA -F-ako] ¢ IL/minOFE A% WB
gt 22} fragA|o) 7t 2HEekA] ghof 7] A A
Q) 4L/mine ZI3F W o o) FFHL 3

102 Vb,

f 2l
>\10§$£H

22 A|AEL QARGHA

2.2.1 oflAM meElo] M

A% wAL AL 1D e A A toold]
FLOWMASTERE Al-8319c) ol ALgd Q4
(component) = FH 3, Fr)o] utB X, v]ojukx 7
A& 2 18] 3L #) A B (reservoir) & ARE319] tHFig.
Dol % 29 Aze] A9t APl el
N-P-Q=4-& AME-3} AL e 9 e e



21 mapl AN stol 23 oful A

——P1 —@—P2 —&—P3 - -3

12 12
10 | 10
S8 s §
fol
i 62
3 4 - 4 =
o, e 2T
o LE o

500 1000 1500 2000 2500
Engine speed [rev/min]

Fig. 2 Pressure and oil flow rate of the power steering system

18t High pressure hose 2Znd High pressure hose

P e 3 4

1
PIS Pump

‘M

27
Rogevolr

x0q seeh Buuseis
i
IS

Ed £l ]

»

Cooler 2¢ 22 Retum hose 2

Fig. 3 1D computational model

Hg T ol L2 WIS 0r 7]ojukre)
A9 APAT AR HEAT S22 wAse

THAppendix %3%).

4] wale] g Slsto] A 2k Alzwle)
@ 2ot s A ZA7E Blulshed Table 19 =A) &
ST}, Table 1o 4] 1o} %o] Al@ 3} 5141 A7}
ZdAste] FE A mde 58 232 2

B A}shaL gl

|
>

Table 1 Comparison of the pressure drop(Ap) with experi-
mental results
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Fig. 4 Flow characteristicversus pump speed of the base and
4 modified power steering system
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Table 2 Pressure drop(Ap) of the base and 4 modified power
steering system
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Fig. 6 Power consumption(=AP-Q) of the oil pump versus

pump speed
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Table 2 Fuel consumption rate(mile/gal)

T8 71 b A AL

FTP-75 mode 25.8(1.2% 1)

Highway mode 40.34(1.1% 1)
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APPENDIX

1) dro]zeo e FeZsl= v} o] Darcy-

Weisbach equation & w21},
Ap=fL/D pV*2
f=64/Re if Re <2000

£=0.25/[log(k/3.7D+5.74/Re0.9)]" if Re > 4000
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