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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.

Key words : Inlet fogging, Overspray, Axial compressor design, AHAT system, Performance prediction

1. #8

HAY =¥y OBLOWTKHHAHKED 1212, W
AT WO & S T A WA i A BT (Water
Atomization Cooling , WAC)"H3®H 5, WACIZ i % 7
PR TE TR R & ek RE I LRI RS SN D 20,
%  OFHFHAHE SN T b,

WACKHIZIE, WA T OMIHATC & 2 WA H1%)
Rl JEMBENEECORIHEARIIC X 2 PG HR RO 2
DL oT, B LI LT 5, 2D bk
HOMPEZ N 5120, TEMBERNIROHEISEA S
A OEME LR T HUEND S, &2 THHAT %
Zh L LR R TR oY %, CFD
(Computational Fluid Dynamics) 2 X % 4 &k ] 4.6
PITbN TV,

—JutTid, WACL LM ComMBIc Ly
Mg E2 X% AHAT Y A7 4 (Advanced Humid Air
Turbine System) DHWFZERSE % D T 5, 20064E 12
3MWih D/ S A 7 A BREERE CIOZME & FERE L O,

R 201349 H 3 H
BB T 20144E11H17H
* 1 ZEHUNT—Y AT A XMRRAH WIR
%2 ZEHVST— Y AT A A&
HAY —V AR E

BUEIZAOMW S DA s BRER i 12 & o T gy i A
HAY =¥ ~\D#AMEFEIERTH 2%, LMo
WU, TRIHZREDE 7OV & MLAGA A 7 AR e Y
WFFEEBEIL, EEHIEH L Twnwa00,

A TIETUMFEIC L R, B X OB AEE
fiti 2 72 WACRRERAS ROV THE T %,

2. 4OMWHERAHAT > X 7 L6 BRE% i
2.1 2B

1 [ZAOMWARAHAT Y R 7 2 # A R BR ik A oo 2
KX 2R, REMWIEAAY —E ARk, WACY &
T A, IEEEE, BIXUOFASRZHEG,L LMK SN,

zeg | AT A E Btk

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
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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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