64 ABARAZXZ—E 2425 Vol43 No.i 2015.1

-4 $itTEm -

EED 2R AT A Y — € v AT AR A AR &
FI O 72 W SN % ¢ VIR 0D Wil 5 1 e B3 PR BE A

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

Download service for the GTSJ member of ID , via 153.121.55.14, 2025/05/28.



Vol.43 No.1 2015.1

BEARTHBAZL-EL VAT LBEHRR AT AV IR SER SR QMR E RS 65

AHAT ¥ A 7 23 EHi % & R BESE O M2 IR 25 & & 7
SR 22 T b 720, EMEH I AR
PRETOENTVD, BT EMEmE (4 Boat oM
B TN E NS,

2.2 EMHEBLUVWACY T L
21 ISHRA AR O IEMibR Ak %, 21X AT —
YU OBEEZRY, FERRIEEE O ERHEN T2 5 -
VIEAERE (N— REMERE) ZoCliC L CRGFS e, 7272
LMENZRFTAHAT Y A 7 2 HIE MR O EA D
Lz, TOREZEE LRIV RIN TV,
(1) FEARSR I O ~PRBess AR B0 2 2 D3R8
R N A A | %
(2) WACHDLAEHEN T TORIHATE I & 5 HhEH
FAF D4
FFOCHLCTIE, R—RJEfiEr O —V =Y
RPRT BikEHE Lo =Y ~—Y vink e Makm L
M. E 5720, GEbEEETHEAMYAEE S hTw
Bo —HENIK L TIE, WEHZEEE TV & M AIAA 72
TEEARAETERE T RO W2 A L, BEHCEA L7z,

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)

1EH BAr | HER gl
WACIEZE wt% 1.7 1.7
AOREETE | C 1.6 0.5
HOBREEKRT=| °C 36.7 343
oA REEME | % 1.8 24
[ A tbiE s % 1.1 1.1

| A~ DRY (E)
OO WAC (GRER)
| * DRY(F:D
= WAC (F )

Arm by i
$0.5 w8 (wAciz&y
aart - E AL
AAA4kg/s - | I

EAtE

{EIERE (15°C, 100.1kPafi )

Fig. 7 Mass flow characteristic of pressure ratio (Phasell)

| O DRY (;XE%)
A WAC (EHER)
o[ DRY (% 8l)
og [| == WAC(FHI)

80°C A REREED
AN 7 I ELUREET
«— —>
JN= w A e E HO

Fig. 8 Axial distributions of main flow temperatures inside
compressor (Phasell, 20MW)
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