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Swirl Flow Intake Air Cooling System Using Semi-Dry Fog Nozzles

Akira ISHII, OTomomi FUIIWARA, (H.IKEUCHI & CO., LTD)

Recently, the effects of global warming has became a significant decrease in generating efficiency of gas

turbine during the summer, intake air cooling system has been attracting attention. There are some advantages with a

relativity low introduction cost and operational cost in water atomization type, though the intake air cooling system
has the heat exchange type and air washer type, etc. However, in order to completely evaporate the sprayed water by

the turbine inlet, the need to ensure a certain amount of evaporation distance, but in some cases it is hardly enough

distance because of the design of the turbine. In this report, we researched relationship between evaporation distance

and method of duct air supply and/or spray direction.

Keywords: Intake Air Cooling System, Atomization, Swirl Flow, Semi-Dry Fog Nozzles

1. #¥E
T, HEKIRBR(LOREET, BB A%
—EVOHNMETFREEIZR->TEBY, BREHER

OWREHIY AT ABER IR TN D, WRHH Y
X?A’im”fét%"f B Hagm e BB D, K
AL, IR ER L ONEEE 2 2 R MlE X 0 /)
SEWA Yy bH D, ZOHT, EER A 20 u
mBEOEI RIA 74+ /@0EET DL HRTZD
NEPFFITRENE SIS, AHTIE, BIRIA
T 7 ®% AW KEERICB VT, AR5 A 6

KI D EHIZEET OO ERET L. T/
bbb, ZRBEEHEOmD TRNSWE A TFDE—E 5%

A~ & RIS E W . JEREE VW' KT
A7 4 VREHEDIEZATHT-DT, #hT5.

2. EEFZE

FHRIEEOMEAK 1 1T, ¢560mm DT 7V
N7 M XD EZEE AL TE S, FHiRERIT
A N ZATENE T 7 N K o THGA T il il X
o, EEOBREEZ D Z EI2LY, BEihK
EEZLND. SEERA LZERREOFKREZK 2 12
R RESAAOREE, 7 FEREL TRALD
HatEg, VIR 2 O THE Lz, diid sy
AORPEIL, K1HOO~QD 3 EHFTTiTo7. E

FFEBIE, ADREBEZO, HOEEEZOOEDT

Y Swirling Plan

Fig.1 Schematic of Experimental Apparatus
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Fig.2 Shape of Swirl Parts
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Fig.3 Spray Layout
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Fig.4 Velocity of Flow of Swirl Flow
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Fig.5 Droplet Size Distribution of Semi-Dry Fog
Nozzle
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Table 1 Result of Atomization Experimental
L Rate of | Dicrease in .
iﬂwtfln E LS prayt DRa.te of Avrailable |Temperature gYipDraan
etho Ao rairn [%5) Water [%] [ istance [m]
A 1} 100 34 35
Hothing of B 725 9275 3.2 20
Switling v a 100 34 25
D 1} 100 34 15
) A 1} 100 34 20
Swizler B 225 5775 33 13
Method ¢ 575 9425 32 13
(TYFED) . . : ]
D 075 0035 34 20
T » A 1 99 34 1.5
angenti:
B 3 oF 33 10
Method [ 125 875 30 1.5
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Fig.6 Result of Atomization Experimental
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