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Development of a Measurement System for
Ammonia Gas in Swine Housing
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ABSTRACT

A PC based measurement system was developed and it consisted of ammonia sensor(TS-1000), AMP & MUX

Board, A/D Converter, and personal computer.

The results obtained from the study are summarized as follows:
1. The relationship of outputs(V) of ammonia sensor(AS) and concentrations(ppm) of ammonia gas was analyzed
by the linear regression analysis and the output values were very accurate when compared with standard

ammonia gas.

2. The test results showed that the performance of ammonia gas sensor was not affected by temperatures and

humidities

3. The developed ammonia gas measurement system was proved to be practically uesful for

concentrations of ammonia gas in pig housing.
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Table 1 Specification of the ammonia gas
sensor

Item : TS-1000

Type
Response time (90%)

Electrochemical type

About 30 seconds

Measuring range 0~ 150ppm
Operating temperature range —10~+45T
Operating relative humidity 20~95%
range

Analog outputs DC 4~20mA

Fig. 1 Ammonia gas sensor TS-1000.
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Fig. 2 Flow chart for
ammonia gas.

measurement of
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Table 2 Performance of HMP233L measur-
ing instrument

HMP233L
Item - —
Temperature | Relative humidity
Accurac £ 01T * 1% RH
Y (at +20C) (0~90% RH)
About 15 About 15
Response
time (90%) seconds seconds
° (at +207C) (at +20C)
Y —
Casuring | _ 40T ~+60T | 0~100% RH
range
ti tem-
Operating tem- _ 0 160T | —40T~+60T
perature range
Analogue DC 4~20mV | DC 4~20mV
outputs and DC 0~5V | and DC 0~5V

Fig. 3 Test of ammonia sensor in environ-
mental chamber.

-60 F& A A 7} AHE-E 9l

283 43 GEYolstAs dA el 7kA F]iTFe
9] AdE 25cmE FA 8ot

gryolstrd g SAE o FAHEPdeho|
=g g7tx] £2QHE BFAIHL 45% 03T

Ch ZEEAOAS 2AZLOIIIA HEA L
g 7y

2 d7dME 453 7HE v dEYotA A
ME RYEALY §7o1A A EAA Fo2H AA
ExIM S 28 HeAE AFH 2ok

olF Hdte] AP E EAEAS AN 4A)
EALg Bl 2EHA TE F FEYoIAE E3 B

Fig. 4 Display of ammonia measurement pro-
gram.
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Table 3 Output of concentrations of NH, gas
from ammonia sensor

Concentrations
of NH, gas {2831400|758) 77 | 90 | 107

(ppm)
Output (mV)

1,635|1,865(2,500(2,900|3,390 (4,000
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Temperature in the chamber (T)

Output of the ammonia gas sensor (V)
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Fig. 5 Effects of temperatures on the perfor-
mance of ammonia gas sensor TS-
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Fig. 6 Effects of relative humidities on the
perforrﬁance of ammonia gas sensor
TS-1000.
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Table 4 Results of the ammonia gas con-
centration in the pilot pig-housing by
two measuring methods
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