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Abstract - In this work, the chemical composition of the exhaust gas from domestic
gas boiler has been analysed in the point of thermodynamics and CO sensor has been
characterized. We proposed that the combustion condition can be estimated by the
exhaust gas composition, i.e., the excess air ratio and combustion temperature can be
calculated simply by the measurement of the O; fraction and Hz/CO in the exhaust gas.
By analyse the on site situation domestic boiler, the excess air ratio is about 35 -~
110%. Therefor, the CO may be produced in domestic gas boiler by luminous(yellow)
flames rapidly lose heat by radiation, turbulent flames may be partially quenched by the
action of steep velocity gradients, and flames burning very close to a cold wall may be
partially quenched by heat conductivity to the wall. The output voltage of CO sensor is
lineally depend on the CO and H: concentration. And the exhaust CO from boiler can
be reduced by closed loop control with CO sensor
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CO and H: concentration in
exhaust gas of methane under
adiabatic combustion condition.
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Fig. 2. CO concentration in exhaust gas
with combustion temperature.
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Fig. 3. The ratio of CO and H: in exhaust
gas with combustion temperature.
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Table 1. Chemical composition of the
exhaust gas from domestic

gas boiler.

4 & | AAF | BA | CAF | BAY | A
0:(%) 83 1107 {101 | 97 74
CO(ppm)|1171.5| 46.2 {987.6 | 2029 | 259
COx(%) 71 1572 ] 60 | 63 76
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Fig. 4. O2 concentration in exhaust gas
with excess air/gas ratio
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Fig. 5. CO concentration in exhaust gas under
fuel excess combustion condition.
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Fig. 6. Schematic diagram of experimental
apparatus.
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Table 2. CO sensor characteristics with

Tempurature.
| sensor® |CO¥E &9 aax
GASE = |¥7I7t2ex| BEAY AHmV)
(C) (mV)
23 30.0 *+20
80 30.0 *+26
100 30.0 +28
0 ppm 140 300 | 30
200 30.0 +34
260 30.0 *35
23 36.5 3.0
80 36.0 *+35
lOOf)gpm 100 35.5 *+3.6
+H, 500ppm 140 35.0 *+37
200 347 *41
260 34.3 42

Table 3. CO sensor characteristics with
CO and H: (CO : 1000 ppm)

CO:Hz | 1:1 [2:1)/3:1]4:1{5:1

1000ppm (S00ppm | 300ppm| 250ppm| 200ppm

AE(mV) 100 65 48 45 42
+(mV) 15 10 0.7 0.7 06
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