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An Experimental Study on the Effects of EFV of LPG Engine on
Automobiles Acceration Performance

Chul-Soo Kim? - Tae-Ik Jang* - Chang-Hun Kim#*#

Abstract : This paper is to investigate on the effects of the hole size of spring type
EFV(excessive flow valve) for automobiles. The analytical and experimental methods
were employed to measure the discharge coefficient, choked flowrate and pressure wave
in a bombe, line and vaporizor. The size of EFV was determined to meet the legally
permitted limits with the capacity of engine displacement up to 2000cc, according to the
obtained discharge coefficient. The purpose of this paper is 1) to find causes of bad
acceration performance in LPG engines 2) to find optimal design determination of
spring coefficient and orifice hole size of excessive flow valve in LPG engine 3) to find
pressure wave of bombe, line and vaporizor through expeimental verification.
Experimental results indicated that increase of orifice size 0.5mm to 1mm be caused to
increase discharge coefficient, and choked flow rate and decrease operation range of
difference pressure wave.

Key words : EFV(excessive flow valve, I#22), LPG Engine(st4{7124%1), Acceration
Performance (7144 %), Vaporizor(#el#HztelA), Bombe(&H), Pressure Wave
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Table 1 The Characteristics of LPG

Item Propane Normal-Iso-
P butane |butane
Molecular equation| C3Hg Cilyy | CiHy
Boiling point -42°C -0.5C [11.73C
Vapor gravity 1.548 2.071 20.67
Liquid gravity 0.508 0.584 0.563
Burning temperature| 481T 441°C 544°C
Heat gencration 12,034 | 11,832 | 11,797
& keal/kg | kcal/kg |kcal/kg
Evaporation latent| 101.8 62.09 87.56
haet kcal/kg | kcal/kg |kcal/kg
Octane number 125 91 99
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Table 2 The system specification of chassis-
dynamometer
System item FLA 206
Max. allowable 3500Kg
mass
Pedal force 2000Kg
Roller diameter 318mm
Roller distance 565mm
between axes
Practical length of 2900mm
roller
Max. speed 270km/h
Max. power 408Ps
Traction force 6,000N
Brake performance | 260Kw(260Km/h)
Air resistance 0-50Kw
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Table 3 Experimental conditions of system

Test item Test condition

For early 200 sec
conditions,a slow
acceration and a slow
deceleration

TEST 1

For early 200 sec
conditions,a quick
acceration and a
quick deceleration

TEST 2

For early 300 sec
conditions,.3 quick
accerations and 3
| quick decelerations

TEST 3
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