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Study of Intake Air Cooling System Using Semi-Dry Fog Nozzles
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Evaporative spray cooling with water mist has become more popular in Japan as
environmental air conditioning for outdoor spaces in summertime. Semi-Dry Fog nozzle whose
mean droplet size is about 20pm becomes popular because of its low energy requirements.
Semi-Dry Fog nozzles that have been used in the environmental air-conditioning field can be
applied to the intake cooling field for cooling normal temperature air such as turbine engines and
environmental cooling. In this report, we focus on our research into the concept of “non drain
complete evaporation”, using the atomization of water with the Semi-Dry Fog nozzles to cool and
humidity normal temperature inlet air through the flow field.
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Fig.1 Photograph of Experimental Appéiratus for Water
Droplet Evaporation Time
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(1)PC (2)Data Logger (3)Pump (4)Sensor of Temperature and Humidity
(5)Nozzle (6)Anemometer (7)Judgemental Device of Completion of Evaporation
(8)Heater Unit (9)Humidication Unit (10)Filter (11)Inverter Drive Fan
(12)Humidity Control Panel (13)Inlet Air Conditioning

Fig.2 Schematic of Experimental Apparatus
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Fig.3 Water Droplet Evaporation Time of Relative
Humidity 40%RH
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Fig.4 Water Droplet Evaporation of Temperature 36°C
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Fig.5 Margin of Fluctuation to Saturated Humidity
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Fig.6 Schematic of Computational Region

Fig.7 Water Droplet Lines
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Fig.8 Experimental Result of Condition 1
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Fig.9 Water Droplet Lines by CFD Analysis of Condition 1
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Fig.10 Experimental Result of Condition 2
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Fig.11 Water Droplet Lines by CFD Analysis of Condition 2
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Tablel Results of Experiment and CFD Calculation for
Water Droplet Evaporation Point

Experimental Result CFD Calculation Result

Inlet Air Condition Nozzle

Distance to Distance to

Outlet Air . Outlet Air N
s Evaporation t Evaporation
Condition . Condition .
Point Point
Relative Quantity Relative Relative
Temp. Humidity  of Water ™ Humidity Temp.  Humidity
[cl [%RHI] [kg/h] [c] [%RHI] [m] [l [%RH] [m]
36 22 4.8 33.8 33 0.7 33.9 27 1.4
32.1 41 9.6 27.2 65 3.1 27.9 59 3.9

(1) B RIA 74 7 OKRERRIT, 4R OFBREME T,
AT 3 2COYE 0.5 ELFRE, AT 2 4CORE 1.4 L
TEIFFITENZ L BN b,

(2)  ZRFEEFRIIEZATOWSE, FXHEE, fafnE ToKyE
LHBIL . S BRI O TN THN D,

6. BHVIC

CIRNRTA T+ T EERET LW ANVEERTHZ L
T, SFTHHRMB Lo A MIZKEZEIZ X 5 FENMEX
RN T B EBRT D AlREME A RR L=, TR 2% —V
— RELTHIEZIT720, B3I R4 7+ ZI3REAEHH
BT DICERAMEODH D Z LR TE . ShgECER
MoOTNRT A—=RIZHONTHIEEED, I5IEL O
~OREAZETHRE L THET.

X m

(1) FERER, WIEFE, INERRS, ARUGFIRT @ Ui A
LB TR RKEFZE S 2T LOB% F0 2, ZEXH

-4 T RSP ER SC4E, 9—8~10(2004),
1835—1838

(2) 7Zy—F L7147, FRELEE, HHEER, HEESR
T, KRBT 0 I A N OZERBENVERERIE & HIE 5K
DG, B AR HZEHF 25T (2009) Vol.26—No 1,
105—112



