AP A S5 . 2025, 33(6) S A = Al
e 94 . Computer Measurement & Control lm\u IKEEQBE -V& Ii-ﬁ|

MBS 1671 - 4598(2025)06 — 0094 —08  DOI:10. 16526/]. cnki. 11-4762/tp. 2025. 06,012  thE4y3-2 . TP212, TH837, TH744  SCHRARIREG: A

FERABRNELANEFLHE
5 1% B 55 M AR B 3]

bEE, L¥%F, B &
AL as i R R 2E AU g Rl2E 56 TR 2#Be, dbat 100191

WE . FEROG A A SN i T R TV BRSO S Y B B G R I B R RO B )T NI TE T R ARG I
SR TR BT A Ay S SR 1F [R] IR B AT B AL 1 0 BN A 05 5 ROV TT . 1 0 04 35 T 4 B 2 R A X 4 R O e X
S ST TR L B — i RE T OB M N v BESE IR BT Y U5 1k s A A A [RURORE L R TR RS B R R R R 5 R e
BETAT » 20 AN [ ¥4 350 THT A P 0 7K AT A I BRY RE B UAZ i 0 A SR RE & WO AE K 5/ ORI A ma L s DR
A V& W5 T P R T A P 1 OO A B PR B A B AR s S v B AR R, AT 5 O O me R A AR P R
BETAT IR BT 5 00 AL 37 A3t T B2 1 T8 5 S 3 B Al

KGR BRI BRI s W BEROR s WAL AR

Research on Condensation Surface Characteristics and Influence Law for
Optical Dew Point Measurement with Active Temperature Control

GU Rongrui, WANG Zhongyu, NIE Jing

(School of Instrumentation and Optoelectronic Engineering, Beihang University, Beijing 100191, China)

Abstract: The optical dew point measurement method with active temperature control is based on the physical phenome-
non of condensation gas-liquid phase change to directly measure the dew point temperature, which is widely applied in precise
humidity measurement and calibration. Its condensation surface, as a key component, has the functions of both heat transfer
and optical reflection. Regarding the complex impact of the physical and chemical characteristics of the condensation surface
on the active temperature control photoelectric dew point measurement, a condensation experimental method based on optical
intensity response is proposed. By preparing metal condensation surfaces with different materials, surface roughness, and
wettability. it analyzes the adsorption performance of the water-metal interaction. droplet nucleation point distribution and
nucleation energy barrier of different condensation surfaces. Research shows that the cooperative effect of condensation sur-
face characteristics on the heat and mass efficiency of gas-liquid phase transition significantly affects the condensation process.
This paper designs and optimizes the condensation surface in the temperature control photoelectric dew point measurement in-
strument, providing important theoretical and experimental foundations.

Keywords: dew point measurement; condensation surface property; condensation performance; humidity measurement;

gas-liquid phase change
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