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Emission Characteristics of LP Gas Burner
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Abstract : An experimental study was carried out to investigate the emission characteristics of LP gas burner for the
practical combustion conditions including fan voltage, inlet area, gas pressure, emission resistance, duct length and
height. The result shows that CO is almost remains constant for the emission fan voltage, but significantly increases
with the reduction rate of air inlet, up to 3000ppm at 50% of reduction rate. Also, the variation of gas pressure has
no effect to CO of gas boiler due to its governor which controls gas pressure secondly, but it gives an rapid increase
of CO for the gas range. The emission resistance test shows that CO is suddenly increased with the reduction rate of
emission duct above 70% and main burner is stopped at 90%. The reverse wind test shows that CO is suddenly
increased with the air velocity above 7nvs and main burmer is stopped at 9nv/s. The more horizontal length of emission
duct is long and the vertical height is low, CO is infinitesimally increased.
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Fig. 1. Schematic view of gas boiler and experimental apparatus
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Fig. 2. Variation of CO, NOx with voltage of emission fan for
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Fig. 3. Variation of CO, with voltage of emission fan for gas bolier
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Fig. 7. Variation of CO, NO, with LP gas pressure for gas boiler

40 - -
@ CO, ga:

> NO, ga
30
n
g
S 20
g 2
3 o
L
10 -
0 o e S I .
0 100 200 300 400 500 601

Pressure (mmH,0)

Fig. 8. Variation of CO, NOx with LP gas pressure for gas range

Journd of the KIiS, Vol. 16, No. 4, 2001



AATA sl E (P7iA{L9] HY7 |54

®- gast

< gast
v gasr.
15
g
g 10
o
bt - » - [ ]
5
v v v v v
0 . . .
0 100 200 300 400 500 601

Pressure (mmH,0)

Fig. 9. Variation of CO: with LPG supply pressure for gas bolier
and gas range

2YRIA M= A daz o Foll ofgt <
22Ty Aeo 379 FYE AANE dEoz
Az

AR YA E AT G FgolH, 7}
557
[o]

34 vj|7|xsioll o2 3o ZehobM Bhxf Al
87 uli7|71A0] WA}

34.L vj719 3AS FAHY w71AFEF

Fig. 10& w74 3|74 72|42 7}2K Y2 A2
ARG AN, COe W7HE Tay i
Z o] 70% ol HAE o wir|AFgoz w7t 4
3 WEEA] Rslo] BgAALE 3] Frisi,
90%2l1 4] 4000ppm o]4te] Hof QtHGA]7} Agate]
a7t FAHAUY AA7IALEE oF %60CE FA
=om, NOE= #zhrt A9 It Fig 11 CO,
o A3tz A Cost A dEAn] 60 %rtlE
T%E FR8} 11 ol F oF 13%E F71)

—8— CO, gasi
5000 O  NOx, gas!
4000
T
2 3000
£
g
2 2000
Q
[&]
1000
0 o] [«}

[ 20 40 60 80
Reduction rate of emission duct (%)

Fig. 10. Variation of CO, NO« with reduction rate of emission
duct for gas boiler(mm sensor type)

h=ctdeNidEX|, M6 H4%E, 20014

20

o]

COz (%)
s

T T T T
) 20 40 0 80

Reduction rate of emission duct (%)

Fig. 11. Variation of CO» with reduction rate of emission duct
for gas bailer(rom sensor type)

342, FA=AA 9 4FHE

Fig. 125 449249 728Uy B oF
Ag Az A, CO= 5 Ts o)F G343 &7}
sta] 9m/soll A} 4000ppm ofFo] Hoj kAL &
Fate] davt FAHAT o] AT dartaeE
1= oF 960°CR 1] 5 o] NOo| ®ish= A9 flith

Fig. 132 CO¢| W3tz A] COSt frAlsHAl Tm/s7t
AE o %R FAHTIE 1 olF FA8] Tt
Im/soll A= 16% o]Ako] BtAldT),

35. HI7|HE gZo| 2 ¥ xo0| 3ol
a2 wj7|JtAe] Hst

Fig. 14 72598 A9 Hi7|HE $37o]

S 5ole) W CO % NOXe] W32 A, COE F

BAol7t A= W7IX Tl AN ZEHAALE

g2 S748M, FAglE ¥EFE $¥Y0) 5

sted dhze] Ao vlashrt dadth 4

—
—e— CO, gas

5000 O NOx, gas

4000 4

3000 4

2000

CO, NO: (ppm)

1000

—

0 2 4 6 8
Velocity (m/s)

ig. 12. Variation of CO, NO« with reverse air velocity for gas
boiler(air pressure switch type)

Fi



e, oz

20

15

0 2 4 6 8
Velocity (m/s)

Fig. 13. Variation of COz with reverse air velocity for gas boiler
(air pressure switch type)

—8— CO, horizontal ien

o €O,
100 4 —¥— CO,

— - NO,, horizontal len
—a~ NO,

g ® o - NO,

g

S

z

o

O 4

Vertical height (m)

Fig. 14. Variation of CO, NO¢ with an emission duct height
and length for gas boiler

20
—e— Horizontal length
(o)
—
]
g
6 10
[&]
e G S Sl
5-
[} T T T T T
] 2 4 [ ] 8 10
Vertical height (m)
Fig. 15. Variation of COz with an emission duct height and
length for gas boiler

ATIAREE FAFolde B4R 9T R I8k
3, £3do] ImY o 970°Col A sSmd wj 975°CE

oz 53T NOxs olef @ @avkaews) 4
FO2 $Hlt 45% tha F745, Szl
784S vasl gag,

Fig. 15 CO¢ W82, COst Akl 4
Lok A4S thi /bRt FaElle A

st gtk
4 2 2

LP7}2g AMgshe 7tar e 2 72 dAd
digted w719 kel WE, F717 WHe ¥,
7hne] qEs), wi7)Age] W 3 arHEe
F3, FHAo] WA e w7|7kse) dskE A9t
IR A 23N 9 Z2EL o 2t

D F717 W30l 55 COx 343 37t
o 50% 4% wf 3000ppm o}go] FAste] B)7]
7t 2 S dom A3} F50] fdnt

2) 71=98E SMAR ZtaRdE s Wdd
FH2A71 st wj7])7kse) M7} #o, 7}
2# AR A= 400mmi0 o} goA ol gdirt &
A3k ¢EZ7M met o7t SR

3) W7IAYAE 23 B7|9E BoRe] 9u
o] 70% o1’ #H2 w CO7t F4s] F7l6kH, 90
%14 4000ppm o}go] Ho] Ai7} FAHh

4) 9FLY A% COt F& Tmis o}F HH3I
F7¥sH, Imise) A 4000ppm o)go) Ho} A7t F
Agot.

5) Wj7IEEe] $3Aol7t AFE, FAgoM R
S5E CO7t F7K

S|

>

1) BF7h2kABAY, ) 7k AL AR, 1998,

2) @F7}2AABAL, kR FAPIE, 199.

3) @R72PAFAL Fh2A1A PAIE, 19%.

4) AF, e, 7t2nd g Ao FAY ol
v 715 AT, B125 - 3EEY =B
78, 3%, pp. 353~358, 1995.

5) American Conference of Governmental Industrial
Hygienists, Documentation of the Threshold Limit Val-
ues and Biological Exposure Indices, 5th ed., 1986.

6) &, ATAuZIAL ZeHEEBA), 1998,

7) BF7k2AATAL TkAE A 7)o} di
Aol v X G 1992,

Journd of the KIS, Val. 16, No. 4, 2001



