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An Experimental Study on Exhaust Emission in a Gasoline Engine Using PDA
and Spark Plug Location

Dae-Yeol Kim*, Dae-Yeol Kim®, Yang-Sul Kim""

i " Abstract }

The purpose of this study is to investigate variation of spark plug protrusion and PDA valve on the exhaust emission
in a gasoline engine. Swirl is one of the important parameters that affects the characteristics of combustion. PDA valve
has been developed to satisfy requirements of sufficient swirl generation for improving the combustion and reducing of
emission level. Also, especially, the variation of spark plug protrusion have an important effect to the early flame pro-
pagative process. This is largely due to the high flame speed by short of flame propagation distance. So, this is forced
that injection timing, spark timing and intake air motion govern the stable combustion. As a result, using two combustion
chamber, without charge of engine specification and the variable spark plug location and PDA valve could be reduced
exhaust gas at a part load engine conditions(1500rpm imep 3.9bar, 2000rpm imep 3.2bar, 2400rpm imep 3.9bar).

Key Words : PDA Valve(port deactivation valve, 2~ %2 H), Spark Plug Location(% 3H5 2| 79} 4]), Flame Propagation Distance
(39 d5A2)), Emission(#]&7}+2), Combustion(H4)
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Table 2 Specification of dynamometer 0.6mmo| ¥FulE FE of gt Ao, F42

Items Specifications Fig. 33t Jct O]%_Tor%k_ﬁ]%&q A 6_}% HER 2 B 7l

T HE FES a3} B Aoshe 275104 24

Maker(Model) McClure(M75R) BEg Ay ANy 284S B FA 02 PDA

Speed control range 1,200~8,000rpm L AYRY HAo] Lolgt AY 788 (swirl type, PDA)

Maximum braking power 50.32HP(37kW) 2 M Ak A}%s}fﬁt}, NEEe &9 %’—7] 7} $dH= B

Maximum braking torque 80Nm RozA AA LE WA 2 %9 WAL woiry 2 A3
of AH&E PDAE 7|&0] 50%0°]t.

Table 3 Specification of emission analyzer

Specifications Side View
Maker(Model) Horiba(MEXA-7500EGR)
Analyzed gases and measuring ranges
Oxygen 1-25vol% %:%,
co 0.5-12vol% //%/
CO, 0.5-20vol% 2/7/
NO/NOx 10-1000ppm
HC 10-2,000ppm
Accuracy
0, +2.0% reading or 0.1% O,
CO, NO, NOx +2.0% reading or 2ppm
CHx +2.0% reading
2.2 a4
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T AL FVIZEY AL VHAL glon, dE RYoR
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:{313 E]ﬂ%izzm;}n;]j{ii}l;n;;;\%egj ng‘,— Combustion chamber & Combustion chamber 8
AL ob2u] 93018 27517 ajA HAF ATh A o4 Fig. 2 Schematics of combustion chamber
AL 7|2 ALHZA v B2t v L 10mmE 3HLa,

BAAAL w7 g2 RES zo] 7gA st
AAE oy By g2 YrE Zol A e

HHY o} ,
2.3 A XXWH(port deactivation valve, PDA)

22
Ady B §53E Aojstes o Ee YgE £E
(helical port), #8$E W H(shroud valve), PDA (port Swirl control valve Tumble control vaive
deactivation valve), §AE Ao W3l 9Abx WH £ Fig. 3 Schematics of PDA valve(swid control valve)
o] 7k o] ik £ AgoAs PDA® WnL £ and tumble control valve
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Fig. 4 View of the swir flow test system

Compressed air

1 p—
7 Dumzy
Honeyeomb Mass flow computer
-
P [ |
fowmeir | (4] Temp. Pr
Digital manometer

] Flow box
o ]
L
i s RRERED
S
¢

Pr, TIITM

Digital Dota
Temp. manometer ] bucket
i Gl
TW metsr *9 0 N
—

l

Fig. 5 Schematic diagram of swid flow test rig
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Table 4 Results of tumble & swid ratio on port flow

rig test
Combustion Tumble Ratio | Swirl Ratio Cf
chamber
A 0.668 0.012 0.409
A+PDA 0.958 1.688 0.224
B 0.619 0.012 0.407
B+PDA 0.944 1.623 0.223
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