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Experimental Investigation of Flow and Heat Transfer

in the Dual-Web Turbine Disk
ZHAO Wei-wei, GUO Wen, HU Yan-li, XU Lian-qiang
(China Gas Turbine Establishment, Chengdu 610500, China)

Abstract: An experimental investigation on the flow and heat transfer in the dual-web turbine disk rig cavi-
ty was conducted. The experimental data of disk wall temperature, air pressure and temperature distribution
in the cavity was obtained for different operating conditions. The effect of the cooling mass flow rate, rotat-
ing speed and heat flux from disk rim on flow and heat transfer field was investigated in details by analyzing
the experimental data. The results demonstrates that the disk wall temperature decreases with the accretion
of the rotating speed and increases with the accretion of the heat flux from disk rim; when the rim is heated
the temperature on the disk wall increases along the radial direction; the cooling—air pressure rises slightly
with increasing of the rotating speeds as a result of the centrifugal effect, on the other hand the cooling—air
temperature in the cavity changes against with the rotating speed.
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Fig.1 Left & right web of dual-web turbine disk specimen
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Fig.2 The layout of the specimen stations
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Table 1 Test parameters for dual-web turbine disk specimen on flow and heat transfer field
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Table 2 The operating conditions
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Fig.3 Schematic view of cooling method
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Fig.4 Wall temperature changes with rotating speed
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Fig.5 Wall temperature changes with rim heat flux (case 10 g/s)
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Fig.6 Wall temperature distribution of the dual-web disk
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Fig.7 Wall pressure changes with rotating speed
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Fig.8 Cooling—air temperature changes with rotating speed
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