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ARTICLE INFORMATION ABSTRACT
Original Research Paper Several factors such as shape of the jet hole, blowing ratio, density ratio, mainstream turbulence
Received 01 December 2017 intensity, and ..., affect the film cooling effectiveness. Among the above mentioned factors, the film
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Available Online 02 March 2018 cooling effectiveness is strongly influenced by the shape of the jet hole. This geometry should be

designed in such a way to minimize the jet's vertical momentum and produce more surface coverage. In
this research, cooling performance of a novel integrated compound (earring) jets design is investigated

Keywords:

Film cooling effectiveness experimentally, using an infrared thermography method. Steady state heat transfer experiments at the jet
Novel jet hole geometry Reynolds number of 10,000 (based on the jet diameter) are performed over the test plate. The jets
Compound Integrated Jets injection angle into the mainflow are considered to be 30 degrees relative to the surface. The

Experimental test

measurements are carried out at the mainstream speed of 27 m/s and at four different blowing ratios of
Infrared thermography

0.4, 0.5, 0.7, and 0.8. The obtained results show that at constant jets cross section, the earing jets
geometry leads to higher film cooling effectiveness, compared to the cylindrical hole geometry.
Optimum blowing ratio is 0.8 and the lowest effectiveness is obtained on the surface at the blowing
ratio of 0.4. The flow structures which are introduced by this novel geometry, reduces the flow mixing
between the mainstream and the cooling jets. Therefore, enhances the film cooling effectiveness and the
coolant fluid more uniformly distributes over the surface laterally.
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