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Study on an Axial Compressor Characteristics under Overspray
Condition using a Test Facility for AHAT System
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ABSTRACT

An axial compressor of an industrial gas turbine equipped with the WAC (Water Atomization Cooling) system
was newly developed. Since it operates under the overspray condition, a prediction method implementing a droplet
evaporation model was developed and applied to the compressor design. The compressor performance was evaluated
by using a 40MW-class test facility for the advanced humid air turbine system and the developed prediction method.
The test results and prediction results showed that the WAC decreased temperatures at the compressor inlet and outlet,
and improved the compressor performance.
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Fig. 1 Schematic of the 40MW-class test facility for advanced
humid air turbine system
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Table 1 Designed specifications of compressor of the 40MW-
class test facility
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Fig. 2 Photo of the gas turbine

WICWACY AT 2 DOMEIER 31TR T, WACY AT
MIINEFE ) AN ER =R — IV FIC L > TR S LD, T,
KA HED R & EEHRN RS S A L1, v =
A=V FEERYT AL O TFRICERE L7z, £~ =
A=V FO EHIITEBETAI fHFSshTsy, i
<R — )V FE AR 5 2 & CEHEKEOH ] ik
ThHbo BHE ) ANVITNER Y AT LHGER & [k,
Har &4 & RFIBSE L 2@ EARE =M o 1§k s 2w
VTV S, /7 ANVORGTEZKIE L mEEn?
N 7MPak0.15kg/sT, ¥ & —FHFIIHNI8umTH

Fig. 3 Appearance of WAC system
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Fig. 4 Calculation flow of the prediction method
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Fig. 5 Axial distributions of stage temperature increase (15, m)
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Fig. 6 Overview of measurement related to the effect of WAC
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Table 2 Summary of the test results of WAC
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Table 3 Test result of WAC (Phasell, 20MW)
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Fig. 7 Mass flow characteristic of pressure ratio (Phasell)
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Fig. 8 Axial distributions of main flow temperatures inside
compressor (Phasell, 20MW)
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