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The Effect of Curing Method, Duration of Test, and Camera Angle on
Pressure Sensitive Paint Calibration Results
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ABSTRACT

Pressure Sensitive Paint (PSP) has been widely applied to measure the aerodynamic performance in the wind tunnel tests.
Recently, researchers also have tried to apply the PSP in gas turbine film cooling study. Those PSP applications require proper
PSP calibration curve in order to obtain accurate results. In this study, some factors which may affect the PSP calibration and
test results, including the PSP curing method, the time exposed to photoluminescence condition, and the angle between the PSP
coated surface and camera, were investigated experimentally. Results showed that the PSP calibration curves were significantly
affected by the thickness of the PSP coating and the relative angle of camera and light to the PSP coated surface. However,

the PSP curing method was not dominant factor affecting the PSP calibration result.
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Fig. 1 PSP Intensity at various pressure (gauge)

Table 1 Experiment cases

Case Experiment Variables Experiment conditions
. LED #74e] == =EAT
(PSP thickness=9.9 pm) 1 b/3 h/5 h/10 h
9 65 CollAl Az EEAIZE
(PSP thickness=9.9 pm) 1h/2h/3h/4h
3 F+LEDe] »=& EEAT
(PSP thickness=11.9 ym) |0 W/1 W2 h/3 h/5 h/7 /10 h
4 FE+LEDel »=& EEAT
(thickness=28.9 um) 0 b/1 b/2 W3 W5 /7 1/10 h

ol

Aole 7=

(FHgke} LEDZS A9l o]F)

(thickness=17.2 pm)

Aelet 7
0°/45°/60 °/65°/70 °

D

7} 7=
(FHEht ©]%)
(thickness=17.2 pm)

Fvle 7t
0°/45 °/60 °/65 °/70 °

& gwmgk

e}

BHX
H:ﬂ.

A Adof 9lojA HAsh

PSP A ©] o] ujet Hou

g Aol A== setelle

ofof 3hth. webA] QUL

Si=
2=

=HDIH S =28

Pspo] 14 A} sjietel pspr} EEE
o Zhol whe} HepArY, ofoxelat ro] wrel
et Aol e BE PSP EE A Ho| A 7}
31 0] xulgmo]; a}q E3F 20| AMA

PSPO] A3} o] w2 J&FS H| W3l Case 13} Case
2 2435517] 91510]

=
*}%ﬂ?‘iﬂt‘i Lok Po,,. o2 AATICH
Cas

H /llﬁlu]—

THS =

TTe=

se Ofr}e] B
, 4, 5, 62 349 AJHE o]

& B4l s
= AESES 0|8

I Mi20&, Me=, 2017

i o
pe ; Pressure

controller

Vacuum
chamber

O O

(T ] (T ]
Test piece
Aluminium cover
Thermoelement

Fig. 3 Drawing of calibration chamber

ato] Al 25 20 C2 UAsHA fA8kdct. PSP7t
MpASHE Wel =S ZA3k] $1ak CCD FHeks PCOAt
] PCO 1600 ARE-SFAIL, Zh|e} fl= ¢Fofl EdmundAHe]
long—pass filter (600 nm, ¢=50mm OD 2 long—pass
fille) & 4A5to] Buag spyghel N Ausiglcy,
PSP= ISSIAFY] UniFIB-400 A|&& AMEstg o, 4o
2= 2% A2 400 nm LEDE A}Jlékoﬂtk Fig. 3°] 4
d B4 2 W A AT, AL} A
3 2= Q= it w3k My Y
AaAp7F Y=o} Qlof PSP7F =
P mE shein

7]—131]3}& 2943t LED intensity 2
Ao eAl= =+

)
T

F

_O‘L
2
):4:2
Z o
£ ©
o
i)
fto
BN
Zi

<
H

2]
W e
Mo N
i)
ol
ol
rir
i) ﬂiﬁ il

H1
mlm
BN

o

i

ool
oz
ol

£ 1o
S~

o

rﬂ

% 312 98 Fig, 49} o] sljetet 29 AA|Tje] ke

£ WS 5 RS AASLE. 2 At AlEe
S0 A HE 0°R Hejsta e 70°74] W 4 9l
=2 AAsc}
3. &8 &yt
Fig. 5% PSP B4 AFo|| ohA FQIES =13t & A5}
Ho] w2 B4 24 WElE Yehd Aol nE AS
37



MBI -

Fig. 4 Schematic of rotatable camera and LED light support
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