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Early Fuel Evaporator Effects on Cold Driveability of Automobile
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Abstract — The object of this paper is to investigate the effects of early fuel evaporators on cold driveability
of gasoline passenger cars. Experiment has been carried out for the assessment cold start performance and
cold driveability. And fuel consumption rate, emission and cylinder pressure were measured. On the base of
combustion pressure of cylinder, rate of heat release, cumulative heat release amount and burned mass frac-
tion are evaluated. The results show that fuel consumption rate is increased by 17.7%, monoxide and hydro-
carbon were reduced by 23% and by 45% respectively, fluctuations of indicated mean effective pressure and
maximum combustion pressure were increased by 4~6%, fuel consumption rate per power was improved by
0.2~2.3%. These are caused by the fact maximum heat release period and main combustion period are get-

ting short.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Early fuel evaporators.
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Table 1. Fuel consumption amount and lapse time
from cold start to warming up.
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Table 2. Fuel consumption rate before and after attaching early fuel evaporator.
2000 rpm 3000 rpm
400 mmHg 200mmHg WOT 400 mmHg 200 mmHg WOT
Base Fuel consumption amount (g/s) 0.637 1.043 1.861 0.957 1.562 3.243
engine Indicated mean effective pressure 5.605 10.195 15917 5.75 10.33 16.862
Fuel consumption rate (g/PS - h) 127.94 115.17 131.63 124.91 113.49 144.34
Fuel consumption amount (g/s) 0.591 1.005 1.847 0.918 1.535 3.249
Ring Indicated mean effective pressure 4.661 9.84 16.098 5.353 10.228 17.018
type Fuel consumption rate (g/PS - h) 142,74 114.98 129.17 128.71 112.64 143.29
Remarks (%) 11.6 -0.2 -1.9 3.0 -0.7 -0.7
Wall Fuel consumption amount (g/s) 0.608 1.01 1.833 0.925 1.531 3.219
hez;ting Indicated mean effective pressure 5218 10.105 15.798 5.557 10.245 16.883
type Fuel consumption rate (g/PS - h) 131.17 112.52 130.62 124.93 112.15 143.17
Remarks (%) 2.5 23 03 0.02 -12 038
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Fig. 8. Cumulative heat release amount with crank angle.

Energy Engg. J (2002), Vol. 11(2)



184 A

Base En(aine , = Wall-heating Heater ggg ‘Yl’(ewl'olfr‘)‘“
o 3000rpm{WOT » 3000cpm(WOT) & TP
g oL Cylinder No. 1 g | . Cylinder No 1 2. Cylinder No. 3
2 Cytinder No. 3 g % Cylinder No. 3 ;—- Cylinder No. 3
% < 4 C;
g . (400mmbig) Y 200pm 3 2000pm
® Cylinder No. 1 Q K “0'?"“"“8) b ((mnjg))h .
2L Cylinder No. 3 2l i 2+ Cylinder No. 3
0 1] 1 0 ) A
TDC 50 100 TDC 50 100 T™C 50 100
Crank angle(deg.) Crank angle(deg) Crank angle(deg)
() 71&EdA @) §H7td P 3 () 844 3
Fig. 9. Rate of heat release with crank angle. L :
1.0} Lo 10 /,.__
C g =
5] 5 =
187deg. 165deg. L51deg.
0.5 ~ o 5 o 0 '5 p
/ Base Engine Ring type Heater Wall-heating Heater
% 3000rpm{WOT) 3000rpm (WOT) 3000rpm{WOT)
A Cylinder No, 1 3 Cylinder No. 1 Cylinder No. !
|/r' Cylinder No. 3 ; Cylinder No. 3 Cylinder No. 3
0 L | 0 1 i e 0 ! 1 [
™C 50 100 TDC 50 100 ™C 50 100

Crank angle(deg.)
(@) 7]€d

s8] g Harldy sjele] A9 riAeE A
olir} Zkz} 187 deg.ca 1.65 deg.ca, B 1.61 deg.,2]
Axde] s RS I ok

27198733 A Fe] 33 Aldvle| 93k A
FALEE v, Hd @ W7 3 3)E
7} 1321 deg.c,2 7P ESkem, Hwrld8 3JE{(13.54
deg.ca), 71EADZ1(13.78 deg.ca) 22 HyeEPGTl. AFA
3=go] 90%7IRe] F A4V 38 SlEl7T 63.26
deg.c® 7F4 &3, ALM Harlds slE 63.62
deg.ca, 71EDR0) 64.73 deg.c, T2 71713 947) o)
ol B SIEIE AAAlelle 7|Ealzl Rt o) o 2
AR A717E2 0.57 degca, T D27)ZFE 147 degca T
F wEAE AS 4 Uk

5.4 =

27) 4 7|39 Ale) Wz NS 2 9

oiuxize H11# RM2s 20024 68

Ok Ma-L

Fig. 10. Burned mass fraction of gas with crank angle.

Crank angle(deg.) Crank angle{deg.)

() &4 8H

EAel mlAe o3-S RARle] ohgE 22 HAES o
et

1) 7|8 713 YA 2715 WdEs)
29 dBsm|zke 17.7%2] AL, YAIE 2719 dat
ekt SR 23%, sl WSk 45% AAEL

2) B A@zANA Wzt FAe] olzle) daFHn
&Y, =] FFFEYHY HES 4-6%, 99 EED
A7 AH)Eo] 02~2.3% /A9

3) 2748 7|33 Aunle) J43]519) HE
2] Az}, BABFFES HEY) e 7H e T, AY
o W 2 2y AR Y F dariRke @ I

Ik
o

ik

1. John, B. Heywood: “Internal Combustion Engines
Fundamentals”, McGraw-Hill Book Company, pp.
314-321 (1989).



&7)98 7|3gAe Qi A

CAEA 9 F7IH da Asel A A7, 714
3254, pp. 289-293 (1983).

. RREHE: RAEBEMHRBROMNSE), NIRRT 5134
, B155%%, pp. 52-60 (1974).

. D.R. Limatta etal: “Effect of Mixture Distribution on
exhaust Emission as Indicated by Engine Data and
the Hydraulic Analogy”, SAE paper 710618 (1971).
- FEOE— fh: “EBTE RRHKEERIL, AR (1993).
. Andrich, E.: “PTC thermistor as self-regulating heat-
ing elements”, Philips Tech. Rev., 617, 170-177 (1989).
. Peter, G. Berg: “PTC honeycomb heater for improved
fuel vaporization”, SAE Technical Paper 810156
(1981).

. Paganelli, J.: “PTC Ceramic heaters in automotive
controls”, SAE Technical Paper 840143 (1984).

=
(]

10.

11.

12.

13.

14.

9 g A

ofr
£

185

Hitoshi, Niwa er al.: “Development of PTC Ele-
ment”, JSME Reviews, pp. 95-98 (1985).

FAR EX, AR X, % 3, HEEA PTC k-5,
B19% $93%%, pp. 67-71 (1988).

Austin etal, T.C.: “Passenger Car Fuel Economy as
Influenced by Trip Length”, SAE Paper, No. 750004
(1975).

Hatton, T. er al.: “Intake System for Internal Com-
bustion Engine”, U.S.Patent NO. 4345569 (1982).
B =: “BEEO M K5, QEE T8RS
iR (1987).

FER o A ARADE A% A sERA|
N7, e Ed T4 ATEIM (1992).

Energy Engg. J (2002), Vol. 11(2)



