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Abstract : In this study, the roadability, fuel economy and emission characteristics were evaluated for a natural gas
converted vehicle. The results are as follows; Not only the shortage of power was observed in stall test, but also large
deterioration of acceleration performance was exposed in roadability. Compared to the original LPG system, the
acceleration is 76% in start acceleration and 45 ~ 65% in overtaking acceleration, especially the decline became larger
when air conditioner is at work. Furthermore, because the mapping data, which controls the injection depending on
driving condition, do not match up with injection system, the failure of air-fuel ratio feedback control occurs resulting
from the large gap between the required and the really supplied amount of fuel. This failure cause the exhaust gas to
emit without catalytic conversion and the fuel economy based on the fuel heat value to get worse 22% in the mode test
and 16% in road test respectively. In addition, the existing injection system does not secure enough fuel at the starting
so that it may lead to the fail of clod start, the deterioration of hot start and inharmonic of engine at the idle after start.

Key words : NG(3 1 7}2~), Fuel economy(<14]), Emission(Hl] 71), Roadability(F23 /4 )

Nomenclature

: frontal projected area, m’

S

HCR : hydrogen-carbon atomic ratio

P : power at wheel, ps

P, : power at engine, ps

R : road load, kgf

R, :air resistance, kgf

R, : rolling resistance, kgf
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Vv : vehicle speed, km/h
W :vehicle weight, kgf
I : air resistance coefficient
T : rolling resistance coefficient
m, : transmission efficiency
LME
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Fig. 1 Schematics of NG conversion kit
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Table 1 Example of compensation for driving distance according to number of passengers and air conditioner on-off

Road Real Time Average Passenger A/C Compensated
City Highway National distance (km) (min.) speed (km/h) £ distance (km)
10.5 52.6 0 63.1 10 65 1 Off 63.1
2.9 0 0 2.9 10 17 1 Off 2.90
34 0 0 34 14 20 2 Off 3.50
5.7 0 0 5.7 16 24 2 On 10.37
7.4 0 0 7.4 123 28 2 On 12.55
27.9 0 0 27.9 13 14 2 On 72.62
1.9 0 0 1.9 49 9 1 Off 1.90
10.5 51.6 0 62.1 28 76 1 Off 62.1
16.5 0 0 16.5 24 35 2 Off 16.85
13.4 0 0 13.4 30 34 2 Off 13.70
9.8 0 0 9.8 58 20 3 On 20.55
11.0 51.3 0 62.3 17 64 1 Off 62.30
R=R +R =16.05+001 X AW+R, 3) E%sﬂ W2 oo Thse a3k FE o] 7]
o]F o] &3] TEaEolA e7HE 7 FEE ¥ F FHelA A ehE MES Altetal, oA
PR Thga k. W] oa) AL B B A ool
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P =P/n, ®) wo] S7kete] 100%E W 7= Tk
71 FHAGEE(n,)= 092 7 AT 223 28 7721 U 28 7|
LPG A¥e] 4452 9121 4] (1)~ (5)°] #4471 NG 7|z gl 24 d =2 T4 9HE 53
PR R PARC S| st7] 91ske] 7,705kmE 5L, LPG A
AR AU S FYNANG o) B g HOOUmE TG, T THE T S
= Q 3
£ 45.0km/ho] 3 LPG A 9] 7% ssskmmeley, 5y P AEA AR wAERIL o)l A7
# A4 1 EeR G oozl shsel Aol R TR A ke A5 Ege] It NG
Bl A7) E o] A ZA|El s 1] 4L NG 2eko) LPG #}eFe] F=8oll thgh 7). 2.+= Table 20 HHER
[e3]
39-23% 12| LLPG AHake] B9 16%olck, ey A
T T oS 7hsshA] 2 A5 Jlar Ak 224 (2@ 53 A J|E 2% 201
o w2hA] ool EH o) ulgo] 2 P B, A g Q] el A enl & Fa s &
o amels] MR Alsel WS AABteth  FATOR Uirol AHESI NG Ao 45 425
Table 2 Outline of road test
) Road condition Total distance (km) Time
Vehicle - ; - ;
City Highway National road Real Compensated (min.)
LPG-NG 1928.4 4485.3 0 6413.7 7290.39 8250
NG only 553.9 738.2 0 1292.1 1534.52 2019
LPG 1,023.1 3565.7 73.2 4,662.0 5296.8 5,015
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Fig. 3 A and vehicle speed during intial stage of phases
Table 4 Fuel economy of FTP-75 mode
NG LPG
Fuel kpl 9.4 10.7
econoy mpg 22.11 2517
CO, Fuel (km/kg) 18.439 18.356
base HV (km/MJ) 0.372 0.402
Emission Fuel (km/kg) 15.567 18.330
base HV (km/MJ) 0.314 0.401
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Experimental Study on Natural Gas Conversion Vehicle(1) - Fuel Economy, Emission and Roadability
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Table 5 Fuel economy of road test
NG
LPG-NG NG LPG
Distance Real 6413.7 1292.1 4,662.0
Compensated 7290.4 1534.5 5296.8
Fueling (Nm’, #) 551.4 131.0 510.3
FE Real 11.63 9.86 9.13
(km/Nm’, km/l) Compensated 13.22 11.71 10.38
FE Real 0.325 0.275 0.342
(km/MJ) Compensated 0.369 0.327 0.389
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Table 6 Time for cold and hot start (sec)

Table 7 Acceleration performance test result
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