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ABSTRACT : A low power (300 mW) catalytic bead combustible gas sensor
is developed and utilized with a computer controlled sampling system for
measuring heat content of natural gas. The heat content of gas is
proportional to the change in the energy required to exposure to the sample
of combustible gas. The heat content of natural gas samples ranging 36.30 -
39.88 MJ/rn3 is measured in the range of approximately 1% error, which is
comparable to its nominal heat content. Each gas has a slightly different
curve of sensitivity vs. sensor temperature. Thus there is no temperature at
which all sensitivities are equal. In calibration process the choice of a
optimum operating temperature is an important factor that influences the
overall performance of the measurement system.
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I:]— (1, 2, 3).
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59 AR ZAo] Table 19] YEIGTH HdA7IA9 FTAHAEL U7HZE(alkane) &
712N AR =7 wg} W € (methane), o & (ethane), Ei{’r(propane) &
oltyh, 7] THE 7t29 WAL 12 7t EFo] 2A HHUch Table 19
HyE 2 stAEY BA L& AYK]/m)L uZFEEHH(ANS/ASTM D 3588
- 7198 2HZ ALE Aot olgidt Wy 7t 7l29 B HAE Ee AR
E ¢ AF ov] €1 A & REE E8F UE=A QA compressibility
summation factor), BIFZE-E& 7FA 3 3 E 7129 8IS ARG

Table 1 Gas composition(%) and the heating value(MJ/m®) matrix of gas
used as sample gas.

Typical Max Max Max Low Low High | Very High | Peak

Ethane (| Propane | Heavies | Methane | Ethane | Ethane Ethane Shave

METHANE CH, 93.698 86.700 93.689 91.897 88.001 96.492 91.089 88.696 89.305
ETHANE C:Hy | 3.000 9.995 3.004 2.996 3.005 0.200 5.604 8.001 2.998
PROFAN CH,y 0.601 0.600 1.600 1.603 0.599 0.600 0.600 0.605 4.995
ISO-BUTANE 1-C, 0.100 0.100 0.101 0.348 0.100 0.100 0 100 0.100 0.100
N-RUTANE N-C, 0.100 0.100 0.101 0.351 0.100 0.100 0.100 0.100 0.100
ISOFENTANE | I-C, 0.050 0.050 0.051 0.150 0.050 0.051 0.051 0.050 0.051
N-PENTANE N-Cs | 0.050 0.050 0.050 0.148 0.050 0.050 0.050 0.050 0.050
HEXANE Ce 0.100 0.100 0.100 0.199 0.100 0.100 0.100 0.100 0.100
C-DIOXIDE Co, 0.801 0.801 0.801 0.801 0.805 0.802 0.801 0.799 0.802
NITROGEN N; 1.500 1.503 0.503 1.507 7.194 l.504 1.505 1.499 1.500
Mbwat |am 38.45 40.45 39.40 39.80 36.30 37.65 39.19 39.88 40.94
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Fig. 1 Schematic diagram of the catalystic gas sensor.
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Fig. 2 Heat content error vs. known nominal heat content(M]/m®) for different
gas as sample gas.
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Fig. 3 The sensitivity of gas whose heat content is about the same as a
function fo sensor temperature.
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Fig. 4 The sensitivity of different gas as a function of sensor temperature.
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