SH=0iLXIS3t5|X](2002), M112 X155
Energy Engg. J(2002), Vol. 11, No. 1, pp. 10~17

ey JlAEUNE WSH CIBHU HEs |F

Of&FQI* « B7|BI*+ - O[YFwss - HRA wws
selsieheta 7|3y, welsih e, weelal2dngehe F1A9

The Optimization of Cylindrical Perforated Burner for
Condensing Gas Boiler

Chang-Eon Lee*, Gi-Hyun Jang#*, Young-Sik Jeong*** and Kang-Ju Lee***
*Department of Mechanical Engineering, Inha University
**Graduate school, Inha University
***Department of Mechanical Engineering, Inha Technical College

2 o

£ dFelMe 94 7havdeo] NOxel CO WiEsEE Fol7] A Hkke® YES e dn
718 HHoE BARE Hod vl du]E Al wvel dugr] ZEle] mE wr) 548 7
LS e A L *é%olw =&3 Aol ulet 7ol o 35Fe ATHHAE Azlsled
ZHzke] 39 AT w7l B, B8 5-& FESKCH Yo 22 d7Ede o4 A vvE &
Z 7k Bl AEsle] LNGS LPGE dRZ *P%—KM 2ol A 2T, & 9 A,
HEg d wr] B4 55 Zii?s}tl ohE) 2 AE-S Jiek duHsE 20,000 keal/hrel] A3} o
T Hl1E3 U5 WYY HH AYE ARSI en, of EM‘— =] 0.68~0.85 FZollA turn-down ratio
7} oF 5:1 AR vlF|ofoll aﬂ%}dv} o= ¥elele] FA%S A= 23 R} 20,000 keal/
hZ #4874 LNG, LPG 7 dHES 97%F S W% 7185 24T 4 A2 NOxet CO i
£%55(0,=0%, wet basisye LNG2| 7% zb2t 26 ppm3} 85 ppm, LPG2 7% 22} 41 ppm® 113 ppm
AEZ w4 FEIRA

Abstract — The objective of performing this study is to develop low emission condensing gas boiler. To
reduce NOx and CO, three reasonable distances between burner and heat exchanger were decided through
the experiments of model plane burner. Three burners with different diameter were made and then emission
characteristics were examined. The optimum burner geometry was determined from flame stability, pollutant
emission characteristics and applicability to the practical boiler system. In the domain of equivalence ratio
0.68~0.85, turn-down ratio of the burner designed by this research was extended to a wider range of 5: 1.
Thermal efficiency of the boiler developed by this study reached to 97% (LHV basis) of heating water effi-
ciency at heating load of 20,000 kcal/hr when fueled by both of LNG or LPG. Emission (0,=0%, wet basis)
of NOx and CO concentration was 26 ppm and 85 ppm when fueled by LNG, 41 ppm and 113 ppm when
fueled by LPG respectively.
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Fig. 1. Schematic of developed condensing boiler.
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Fig. 5. Flammability of three different burners.
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Table 1. Details of location of measurement.
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Location of Equivalence Load
measurement ratio (kcal/hr)
1 0.68 5,068
2 0.72 9,187
3 0.75 12,988
4 0.78 16,156
5 0.81 19,957
6 0.85 24,076
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