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Abstract

Flue gas moisture content is a key parameter for industrial emission monitoring, combustion effi-
ciency optimization, and environmental compliance assessment. The measurement requirements
for flue gas humidity under different working conditions are significantly different, and the resistance
and capacitance method, gravimetric method and wet and dry bulb method are the mainstream test
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methods, each with its own technical characteristics and applicable scenarios. In this paper, the
principles, performance characteristics and scope of application of the three types of methods are
systematically analyzed by combining literature and industrial practice, so as to provide a scientific
basis for instrument selection.

Keywords

Moisture Content, Resistance and Capacitance Method, Gravimetric Method, Wet and Dry Bulb
Method

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

TV B B R AT B R B . VRS R HE S A IR RGBT 2 s 2 4. B SRR
PR H ™ R (R B TALVHERAEA) 2010/75/EU. (i 52 V5 e < HE 0% 22 I B AR TE )
HJ 75-2017), FEHEN SRR O o T R 6 S IR G W 7ok o SR, M B A&
Wy, BEMY. W%, HIEE. s, 580500 50 &7 1A TE SRR R A TH IS BT
B, B, BORIERE S 2 B[] 2]

AT, PHAVE. EEE L TRIEEAERBA, fEEE, M it E2IRE 2R, i, H
20 B NORGE, (HAEMR IR B 5 2 T ERIRERE S, AU LI TR, THEER
EMZRR T Tl A, B0 IR 0 Tl st ASCAEIREEL . MERES 4. N 7 K R 45
RYN L =FH WEARGEFE, N TG RIR R E R

2. S EEEMHMNMETRARERTR
2.1. HRZBS BRI

B2V 25 T 17 20 T 1B F 284 JB4 3% (Hy groscopic Capacitive Sensor) f/1 HL B4Rk R FE[ 3], A% kA%
FHOCHFR AR AR A 520 7 SR S T R SR Y ) 2 R, 240K 43 T B 2 T F LIS, A s 3T s, W
FE(C) S5 LR (H) R TR R

C=k-H+C, (1)

X, kK HRBERE, CoRVIRRAE. RN E P00 R, 8t 2 0l & FF MR B
B (L A FMEE FE-20°C~180C).

M BTSSR LR 0%~40% vol, 3% 0.01% vol, ZiEriRZE+1.5% FS (HEFE); MR AF
P T9O M R [A] < 15 F#H(ISO 11632 FréEEIR<30 #2), SZHF 4~20 mA/RS485 [E 5%t ; FRBEIE RN
K 3161 AN IRIT AR B Ik e, i 524 2RI EE <200 g/m®. SO2 <5000 ppm. NOy <3000 ppm ]
BE TR PrEiit: I&BAEM RS (120°C~150 CHETL) BT LR VEA B E i, il sh AR I
(DBC)WHBRITE « BB & A% 175 e

Wil 1, BREE N [41HF 78 R BAE 2 R 58, AR — & MG DL R 2 B AR AR TE 5% 10%
F120% 52 IR A — R R AL PRk, 10 B L AT B8 AR AR e T

DOI: 10.12677/jsta.2025.133037 381 IR AR S R


https://doi.org/10.12677/jsta.2025.133037
http://creativecommons.org/licenses/by/4.0/

PURSL IS

MR EENZNA R AR EIB

=
5% 10% A2 5% 10% 20%
WEA | Wl il bl W= S

FRENE
60°C 475%  9.41% 18.8%  4.59% 9.22% 18.5%
70°C 4.72%  9.37% 18.6%  4.57% 9.18% 18.5%
80°C 4.40%  8.93% 17.9%  4.33% 8.78% 18.2%
90°C 430%  8.78% 17.9%  4.26% 8.60% 18.1%

Figure 1. Test data of the capacitance method flue gas moisture content tester at different preheating temperatures [4]
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Table 1. Test data of wet and dry bulb method flue gas moisture content tester
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50.2 46.1 10.03 9.1
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