5540 % 1 X W wm & H = Vol. 40, No. 1
2026 4 2 H Journal of Experiments in Fluid Mechanics Feb., 2026
XERS: 1672-9897(2026)01-0107-10 doi: 10. 11729 /sylt1x20230161

ZEmE e PSP BiSKETT X L FFIE R
A, BB, RELY, PEEY BEA, 2BV

1. iR R (5 B 56 TR, 4 621010
2. HEZES B NS R E O KRR 1T T, 49FH 621000

R e B Ak (Pressure-Sensitive Paint, PSP) [z 24P KI5t JLAFPE R Sz m i, 2 Wb i PSP &
T3& A T AR B W M SRR o ASSCEE T HRma N PSP gh A HE 75 1%, SR FH fik i U 1 L RO 26 1) S RS AL HE R GE e AT
PERAETE S, RGITRE T IR E XS Bl 09 38 A 90 B % i 0 kL (Polymer Ceramic Pressure-Sensitive Paint, PC-PSP)
JE S R RTINS AT 9T o 25 SRR, B 25 A U LU B S A HE B 05 5 Ay G b S ML R I R R o AR AR A X
PC-PSP £ /1 REEH BE LW B PC-PSP 77 7 U8 ) 52 i BN A 2, {EL7E Se PRl & -p AN ] 240 PSP (3R 2 Uk
o F—iRE T, BEEEEIE R, 3500, RO 5 I GOZ Wi G5, AR FIR BT, B IR T, U AR O, AR A S L
RBWET . LIS PC-PSP #£ 20 C. 0.5 kHz B K I REEN 0.59%/kPa, 7 20 C. 3.0 kHz FEI&EE I RE
BN 0.51%/kPa, # 1L N 4.8 kHz. PC-PSP PEAgRaE, i L KR Ak & % R0 1 TREESR,

K AR PSP AWM G EBURR: shaERE: Bk, BRI, KA R B shaAsstt

PESES: V2117 SCERFRIRAD: A

The dynamic calibration method of PSP and its characteristics research
considering the influence of temperature

LIU Qiang" % LI Qiang', WEI Chunhua’®, YIN Xiwei’*, JIANG Hailin?, LIANG Lei* *
1. School of Information and Control Engineering, Southwest University of Science and Technology, Mianyang
621010, China
2. Low Speed Aerodynamics Institute, China Aerodynamics Research and Development Center,

Mianyang 621000, China

Abstract: The dynamic characteristics and temperature effects of fast-response pressure-
sensitive paint are the key factors for determining whether it is applicable to unsteady flow fields.
This paper proposes a method for dynamic calibration of fast-response PSP (Pressure-Sensitive
Paint), establishes a controllable calibration standing wave field through a dynamic calibration
system that can adjust the temperature and frequency, and researches on the influence of
temperature on pressure sensitivity and frequency response characteristics of the developed PC-
PSP (Polymer Ceramic Pressure-Sensitive Paint). Dynamic calibration reflects the PSP characteris-
tics more accurately than static calibration. Frequency changes have a significant effect on the
pressure sensitivity of PC-PSP, and the influence of temperature on the pressure sensitivity of PC—
PSP is not significant, while the temperature sensitivity of PC-PSP cannot be ignored in measure-
ment. At the same temperature, the gain decreases and the phase lags behind as the frequency
increases. At different temperatures, with the increase of the temperature, the cut-off frequency

increases, and the phase lag gradually weakens. The dynamic pressure sensitivity at 20 C and
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0.5 kHz is 0.59%/kPa, and at 20 C and 3 kHz is 0.51%/kPa, with the cut-off frequency being
4.8 kHz. Therefore, the performance of the tested PC-PSP is stable and meets the engineering

requirements for unsteady flow field pressure measurement tests in low-speed wind tunnels.

Keywords: fast-response PSP; Polymer Ceramic Pressure-Sensitive Paint (PC-PSP); dynamic

calibration; standing wave field; temperature influence; pressure sensitivity; dynamic characteris-

tics
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