Accepted Manuscript

. . . . , Experimental
Effect of Rotation on a Downstream Sister Holes Film Cooling Performance in Th erm al an d

a Flat Plate Model

Fluid Science

Huichuan Cheng, Hong Wu, Yulong Li, Shuiting Ding

PII: S0894-1777(17)30064-X

DOI: http://dx.doi.org/10.1016/j.expthermflusci.2017.03.001
Reference: ETF 9031

To appear in: Experimental Thermal and Fluid Science

Received Date: 27 November 2016

Revised Date: 28 February 2017

Accepted Date: 1 March 2017

Please cite this article as: H. Cheng, H. Wu, Y. Li, S. Ding, Effect of Rotation on a Downstream Sister Holes Film
Cooling Performance in a Flat Plate Model, Experimental Thermal and Fluid Science (2017), doi: http://dx.doi.org/
10.1016/j.expthermflusci.2017.03.001

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.


http://dx.doi.org/10.1016/j.expthermflusci.2017.03.001
http://dx.doi.org/10.1016/j.expthermflusci.2017.03.001
http://dx.doi.org/10.1016/j.expthermflusci.2017.03.001

Effect of Rotation on a Downstream Sister Holes Film Cooling Performance in a

Flat Plate Model

Huichuan Cheng, Hong Wu, Yulong Li (Corresponding Author, liyulong1897@163.com),
Shuiting Ding
National Key Laboratory of Science and Technology on Aero-Engine Aero-thermodynamics

& Collaborative Innovation Center of Advanced Aero-Engine

School of Energy and Power Engineering, Beihang University, Beijing, 100191, China

Abstract

Using the Thermochromic Liquid Crystal (TLC) technique, one downstream sister holes and one base round
hole were investigated experimentally to study the effect of rotation on film cooling performance on a flat plate test
model. Blowing ratios of 0.3, 0.5, 1.0, 1.5, 2.0 and 2.5 were studied. Density ratio of the cooling air to hot air was
1.05. The mainstream Reynolds number (Rep) was 3400, and 4 rotation speeds of 200, 400, 600 and 800rpm were
applied on both the pressure side (PS) and suction side (SS). Under rotation, the film cooling performance of the
downstream sister holes improved clearly at blowing ratio M=0.3-2.5, both on the PS and SS. For both the base
hole and downstream sister holes, the film trajectory showed a distinct centrifugal deflection on the SS, with lower
film cooling effectiveness than that on the PS. On the PS, the rotation number had a clear effect on film cooling
performance, which‘increased first and then decreased with increased rotation speeds and reached the highest value

at 600rpm.
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1.Introduction

Designers have increased the inlet temperature in modern gas turbines to get better heat efficiency and output
power. As the increased inlet temperature is much higher than is the melting point of the turbine blades, it is

inevitable to cool the blades to guarantee a secure and optimal operational lifetime. The film cooling method is
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