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A Study for the Improvement of Start Ability and Exhaust Emissions
in a Conventional Mixer Type LPG Engine on Cold Start

%A, o &

Wooseok Kim, Jonghwa Lee

ABSTRACT

On the cold start of LPG engine, as the engine temperature has not reached its equilibrium temperature,
liquid LPG could not be changed perfectly gaseous LPG, although it was passed to the vaporizer. Liquid and
gas mixed fuel could influence starting ability and exhaust emission characteristics of LPG engine. In this
study, the vaporization characteristic of liquid LPG was investigated with a conventional vaporizer and the
vaporizer with heat source(glow plug) installed at preheated chamber inlet, by using the visualization methods
and engine test. According to visualization result, even if the engine coolant temperature was 14°C, liquid fuel
was supplied to primary chamber over 25 seconds without vaporizing from preheated chamber in such a
conventional vaporizer. However, the vaporizer with heat source do not correspond with that, scarcely had been
turn on glow plug when LPG began to vaporize. The effectiveness of heat source could be verified by
application to the conventional LPG engine.

Z97)1&80] : LPG(H8HA-571~), Visualization(7}A] 3}, Vaporization(7]3}), Glow plug(22-%- F# 1),

Starting( A] &)
1.4 8 o} 7h3L U LPG Ao} B o] 603 E |
o A o] AlFojlA] 84 g Hola BFAHRI LPG
e AT ARG RBLAA D o) pag AR ool nekel F2B
o nx2 A7 A, L 583} 7]l el s 1 9l i
W R 77F A SojE gl A Ax o 7% 57 9o ] 91 €4 2 (UHC) W% )
'?_'_ ‘Adﬂ 7}"& %]_Oﬂ ]aH l\:% _)Tt-}—llg}" %—)I\—H]% 80%’ }\]_J_/(]1 51\:& C‘) HH%—S}}“ qu) F?ﬂ
7}A LPG 9 CNGE o) 83 A28 <zl 7o)

BEAE W AVE s B0 dne) B B
sl Ao Al sl ol At Z o] WA E g0l AAtEel B

£, #7195 B0 LPOAL W % SI17A R R e fal B E B YA A
2 AP A e 7]E 7)87] 9 B E Rl

* 39, olEqE . ety N REFAA 229 F2)I(glow plug)E A

s 39l obpujet VA B AT Aste] A duvtrisal a7HE 2de

84 =X ESASEE=2H



LPG oldel Wl A5A A4 A % wiEE Azhe 9 a7

Fael Foam B4 S47 a7l MEE A SR A%l e v1sE 13485 2344

e e AP S ET AP AP ol 2 Bk Aze.

&35te] =39k 7hAl st Aol A E LPGAR S A 29
A7) 2ol A A& 5 0] 2] 31 Q= CALl 7] 817

2. ABEX L ury g Abgetela, 2l W RE, %S4

p 1 MERE ?%Eéﬁjﬂjﬁéé?l%%$§é§
1.LPGH 2 S o2 P4 8rh

LPG vaporizer®] o 44 ol 49 A 87} & Aui IR B A DAL ANA

Hofxl gl M= dark SUEe €t 7l gads Agdstds gt Hef, o

Adze] 488 T o FE 7HA 8 s o
438lo] B E(bubble)s HAFowN HAH o
2 A% 2709 ARATE R F A
EE?& AR Ao A= 27 A2} Al EE
A7t ‘34_014“ A 717kA) &) 713kt &
o) 2l Esks AR B S B AlEA
Az shetak AR A e o) #elo] 7hg st
Flg 12 7k 8} Zo] A4 vaporizer Bl 2 E
2] 15 VYehl s, Fig. 3& A5 W 247} 23
 vaporizerE o] 83 LPG I A& A& 7

g o= EA 3L,

2.1.1 21301 JtNst A A X

Al Ao 4 208 BAFEY] 918

1.LPG tank

2.Fuel flow meter
4.Coolant temperature controller
6.Visualization window

3.Pressure gauge
5.Pressure gauge
7.Light source

8.Glow plug 9.Pressure regulator  10.Fan

1 1.Battery 12.Air filter [3.Laminar flow meter
14.Throttle body  15.Mixer 16.Window
17.Temperature signal converter 18.AMP

[9.Terminal 20.AMP 21.Data aquisition system

Fig. 1 Schematic diagram of visualization of LPG vapor-
izer test rig
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Fig. 5 Photos of LPG vaporizer visualization without glow-plug heating, at coolant temperature 15°C
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Fig. 6 Photos of LPG vaporizer visualization with glow-plug heating, at coolant temperature 15°C
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Fig. 7 Photos of LPG vaporizer visualization with glow-plug heating, at coolant temperature 1°C
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