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Temperature Dependence of Atomized Air on Water Droplet Size
Hidetoshi KARASAWA, Akihiko NOIE ,Takaaki KUWAHARA, Nobuyuki Horii, Hedetaro Murata
and Motoaki UTAMURA
Power & Industrial Systems R & D Laboratory, Hitachi Ltd.
Thermal & Hydroelectric Systems Division, Hitachi Ltd.

Water injection method (Moist Air Turbine Cycle) has been considered to increase power of a gas turbine for
peak demand. Water injected by an atomizer into the compressor can evaporate to cool air and increase the
power. Water droplets are generated using a spray nozzle. The temperature dependence of atomized air on
water droplet size was examined using the air extracted from a compressor. The water droplet size was
measured using a laser diffraction size analyzer. The water droplet size decreased with air temperature. The
effect of air temperature on water atomization was modeled considering air kinetic energy. The amount of air
needed to obtain the same droplet size was estimated to decrease by about 30% with increase of the air
temperature of about 300K. This decreases the loss of energy by extraction of air from the compressor.
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Experimental Apparatus

Table 1 Experimental Condition

Item Range
Air temperature 20~250 C
Air pressure 0.49 MPa
Water temperature 20 C
Water pressure 0.49 MPa
Atmosphere temperature 20 C
Atmosphere pressure 0.1 MPa
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Fig. 4 Air temperature dependence of air/water volume ratio
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