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Comparison and Analysis of Different Methods for
Determination of Fume Humidity

ZHOU Ling-hui' YANG Kai® XIE Xin' LI Chun-hong® WEN Xin' YE Bing' LIU Jun'
(1. Nanjing Environmental Monitoring Center Nanjing Jiangsu 210013 China; 2. China National
Environmental Monitoring Center Beijing 100012  China; 3. Flue Gas Measurement and Application

Engineering Technology Center of Jiangsu Province Nanjing Jiangsu 210042 China)

Abstract: The methods for humidity of flue gas were discussed such as wet-and-dry-bulb thermometer
gravimetric method resistive and capacitive moisture measurement and laser method synchronously used in a typ—
ical emission pipe of flue gas to measure humidity. Based on the results of practical accuracy and applicability of
each method some suggestion was made for providing technical support to determinate humidity in flue gas.
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Table 1 Fume features of typical sources and field test condition
) /C RH/% ) /kpa p( ) /pa p( ) /kpa  w/(m-s7!) o )/cC
A 5 19 25.7 58 100.9 9 2.04 3.6 135
B 5 13 24.0 47.3 101.7 246 -1.31 19.8 148
C 5 18 23.4 72.0 100.7 213 -1.69 18.7 150
D 5 11 25.8 38.1 101.3 165 -1.33 15.3 89.6
E 5 10 19.9 50.7 101.4 166.7 -7.86 16.1 93.7
F 5 18 23.2 77.31 101.7 72 -2.06 10.4 77.5
G 5 19 25.7 58.0 100.9 203 15.7 53.9
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2.2 Table 2 Comparison and analysis of fume humidity results
A—G 6 for different sources with four methods
1.2% ~5.7% o
F 3 A 1% 143 8.8 862 9.21
11.1% ~16.6% 2.59  0.32  0.27 0.03
1% 18.1 3.6 3.1 0.4
B 1% 7.0 7.04 6.81 7.28
0.33 0.16 0.10 0.19
1% 4.6 2.3 1.5 2.6
25 min. c 1% 7.8 477 4.93 4.9
. 0.6 0.06 0.18 0.11
1.5% ~7.0% /% 8.8 1.2 3.6 2.2
. D 1% 8.85 9.81 9.51 8.63
0.37 0.13 0.15 0.35
2.3 1% 4.2 1.4 1.6 4.0
A—G 6 E 1% 6.1 577 554  6.63
1.5% ~5.9% o 0.16 0.33 0.33  0.11
R 1% 2.6 5.7 5.9 1.7
0.5% ~9.0% F 1% 3.3 2,36 3.18  2.95
0.08 0.08 0.07 0.1l
° 1% 2.5 3.5 2.1 3.6
2.4 G 1% 13.4 151 14.6 13.5
A—CG 6 0.29 0.29 0.55 0.41
0.4% ~4.0% i 1% 2.1 1.9 3.8 3.0




24 2012 2
20 —=— FisRE —— BohE
—— FiL —¥— [H¥# L
15 °
E-:: 10
= 1 . GB/T 16157 - 1996
0 1 . L I 3 I 3 I : ) S .
B C 1] E F ( 1996.
[EE St
2 . HJ/T397 -2007
1 S . : 2007.
3 US Environment Protection Agency. EPA Method 4: Determi—
Fig. 1 Comparison and analysis of average fume humidity nation of moisture content in stack gases S . Washington DC:

US EPA Press 1994.

test values for different sources with four methods

4 US Environment Protection Agency. EMC ALT —-008: Alterna—
tive method moisture midget impingers S . Washington DC: US
EPA Press 1994.
100 C 5 Beuth Verlag GmbH. DIN EN 14790: 2006 — 04( E) Stationary
source emissions—tletermination of the water vapour in ducts
S . Berlin: DIN-Normen 2006.

6 ASTM. E337 - 02(2007) Standard test method for measuring
humidity with a psychrometer ( the Measurement of Wet-and
Dry-Bulb Temperature§ S . West Conshohocken PA United

° States: ASTM international 2007.
7 ASTM. Oregon Method 4: ( wet bulb/ dry bull) “Determina—

tion of moisture content of stack gases” Alternate method S .

West Conshohocken PA United States: ASTM international 1994.

8 . — J.
° 2007 22(2) : 143 - 144,

9 J

1999 15(3) 130 -33.
. 10

. 2005 21(6) :50 —52.

11
. 2003 15(4) 126 -27.

° 12 . TH -8801ll
. 2000 12( 1) : 40.

= I D = —

N

o = =

=

~ o~ o~ o~ o~ o~ o~ o~~~
- O 0 = O N bW N =
N

2011 10

60 ;
§ » ;

) ;
WTO ;
2022 ;

2012 -01 =31

www. jshb. gov. cn



