[v=8] F2duA
J. of the Korean Hydrogen Energy Society
Vol 10. No. 4(1999)

FARRAF 712 FAAE sA2sol 9@
HYtrs A25H D AALAAN LY HgAT

‘A ieta 2HE 3
T AATY

TAY ety @4 etat
AL 7 AT e

Combustion Characteristics of Synthetic Gas from Flame
Pyrolysis Gasification of Polymetric Wastes and their
Applicability to Gas Engine System

Tae Kwon Kim®, Jun Young Jang®, Sung Hoon Shim™, Jeung Bea Kim™™, and Byung
Ha Kim™™"

*Department of Automotive Engineering, Keimyung University
"*Korea Institute of Machinery & Metals
*"Department of Environmental Science and Engineering, Keimyung University

hExE

Department of Mechanical Engineering, Kyungil University

Abstract

Combustion characteristics of synthetic gas from flame pyrolysis gasification of
polymetric wastes are reported and the applicability of synthetic gas from flame
pyrolysis gasification to a gas engine system is presented. Engine power is easily
predicted by the volume percentage of the synthetic gas. Measurements have been
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made to obtain the range of flame existence in the function of volume percentage of

CO and H: gases in the synthetic gas. In order to clarify the emission of the flames,

NOx measurements by chemiluminescent analyser are taken in flames with different

equivalent ratios.- From the results of the engine performance data we also have

demonstrated that the output of the gas engine modified from a LPG engine is about

5 ps at normal

rating. We conclude that synthetic gas from flame pyrolysis

gasification of polymetric wastes is applicable to a gas engine system.
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Table 1. Engine displacement volume with

engine revolution at motoring

operation

Revolution(rpm)|1000|1400] 180012200 | 2600 3000|3300

Displacement
286 1 400 1 496 | 610 | 743 | 876 | 933

volume(LPM)
Table 2& LPGE Ad&o] ZZIH(CsHy)
60%, HEHCHy) 40%= FAEAt 7}
Hato] AL LPG) WedRH ol gE7)

Table 2. Heating value and theoretical air

Percent by | Heating value| Theoretical
Constituent ‘ ’ 4 ) 4
volume (kcal/Nm") air (Nm")
Propane(CysHg) 60 13,410 14.29
Butane(CsHio) 40 11,844 12.38
Total 100 25,254 2667
LPGA B olgt qze o dAHE
9)ated?® Qo] 3000pm 2B TEHL
0% dg 7Foz a3t 4BRAT] N
mpmA e F71F (V)&
m*/min)

=(796%10 *(m*)*N(Rev/min))/2(Rev)
=(796*10 5(m®)*3000(Rev/min))/2(Rev}
=1.194(m’/min).
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Q*V=25,254(keal/m’)*0.0442(m’/min) * (min/60s)
=18.6kcal/sec

LPGY Ao dig 3713 ES H 83t
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HjEe "4 5200rpmol A o P EH
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oF 44ps7t & 4 4 Uk olAHL AALe
A2 38psBT oF 157% 27 an 3
Age ¢ F AUtk
Table 3. Constituent from flaming
pyrolysis gasification
Heating )
) Percentage Theoretical
Constituent value . N
by volume 5 | air (Nm’)
(kcal/Nm”)
Nitrogen (Ng) 63.79 - -
Oxygen (O2) 4,96 - -
Carbon
) \ 5.29 160.6 0.125
monoxide (CO)
Hydrogen (H») 2.8 72.0 0.067
Methane (CH4) 1.68 144.0 0.160
Ethylene (CyHy) 1.26 180.4 0.180
Ethane (C;Hg) 0.32 49.2 0.053
Acetylene
0.09 12.2 0.011
(CoHa)
Propane (C3Hy) 0.74 165.4 0.176
Butane (C4Hijo) 0.007 2.1 0.002
Total 80.94 785.9 0.774

™
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