
Accepted Manuscript

Assessment of binary PSP technique for film cooling effectiveness measurement
on nozzle vane cascade with cutback trailing edge

Giovanna Barigozzi, Claudio Mucignat, Hamed Abdeh, Davide Scandella,
Giorgio Dolci

PII: S0894-1777(18)30917-8
DOI: https://doi.org/10.1016/j.expthermflusci.2018.05.015
Reference: ETF 9480

To appear in: Experimental Thermal and Fluid Science

Received Date: 6 December 2017
Revised Date: 19 February 2018
Accepted Date: 15 May 2018

Please cite this article as: G. Barigozzi, C. Mucignat, H. Abdeh, D. Scandella, G. Dolci, Assessment of binary PSP
technique for film cooling effectiveness measurement on nozzle vane cascade with cutback trailing edge,
Experimental Thermal and Fluid Science (2018), doi: https://doi.org/10.1016/j.expthermflusci.2018.05.015

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.expthermflusci.2018.05.015
https://doi.org/10.1016/j.expthermflusci.2018.05.015


  

1 

 

Giovanna Barigozzi
1
, Claudio Mucignat

2
, Hamed Abdeh

1
, Davide Scandella

1
, Giorgio Dolci

2
 

 

 

Assessment of binary PSP technique for film cooling effectiveness measurement on nozzle 

vane cascade with cutback trailing edge 

 

1 Dipartimento di Ingegneria e Scienze Applicate - Università degli Studi di Bergamo 

Viale Marconi 5, 24044 Dalmine (BG) Italy  

2 GE Power 

Zentralstrasse 40, 5242 Birr, Switzerland 

 

Corresponding author: Prof. Giovanna Barigozzi 

Email: giovanna.barigozzi@unibg.it 

Tel. +39 035 2052317  

Mobile +39 347 5994525 

 

Abstract 

The present paper shows the results of an experimental investigation aiming to assess advantages and disadvantages of 

binary Pressure Sensitive Paints (PSP) technique for the measurement of film cooling effectiveness distribution. For this 

purpose, two test cases pertaining to gas turbine high pressure nozzle vane cooling systems have been used: a classical 

flat plate model with coolant injection through a single large scale shaped hole and a high loaded nozzle vane cascade 

with a pressure side cooling system that features two rows of cylindrical holes followed by a pressure side cutback with 

film cooling slots. Both models have been extensively tested: in particular, film cooling effectiveness data measured by 

means of well established thermal measurement techniques (Infrared thermocamera for the flat plate and wide banded 

Thermocromic Liquid Crystals for the vane cascade) are available from the literature. Pressure Sensitive Paints 

technique was able to provide high quality data all over the investigated test cases and operating conditions. Moreover, 

the binary version allows to fully eliminate any spurious temperature influence, thus making this technique well suited 

for the analysis of complex flows and geometries. 
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