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ABSTRACT

Recently, radial-type turbine, which adopted refrigerant instead of air as the working fluid, is applied for power generation
from renewable energy such as waste heat or solar energy. A lot of researches on the radial-type turbine used various working
fluid have been progressed. In this study, several loss models are used to perform the performance prediction of turbines. The
effects of each loss model are investigated and the correct direction for performance prediction is suggested. For this purpose,
the loss at the nozzle, the expansion loss at the trailing edge of the nozzle, the loss in the vaneless space, the profile loss at
the rotor, the incident loss, the windage loss, the tip clearance loss, and the rotor trailing edge loss are applied. The results
of the performance prediction are compared with the previous experimental results. The most influential loss is the profile loss,

and the difference of the prediction result occurs according to the profile loss model.
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Nomenclature
area [m?]

c absolute velocity [m/s]

c chord [m]

D diameter [m]

h height [m]

l length [m]

m mass flow rate [kg/s]

P pressure [Pa]

R radius [m]
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b

A
T

e Reynolds number [pCL/u]

s pitch [m]

T temperature [A]

th thickness [m]

U circumferential velocity [m/s]
w relative velocity [m/s]

Z number of blade

Greek

« absolute flow angle [radian]
8 relative flow angle [radian]
n efficiency [%]

€ clearance [m]

? rotational speed [rad/s]
ah4t

0,1,2,3,4,5 ref, Fig, 1

b blade

ds design point

h hub

id ideal or isentropic process
hyd hydraulic

m mean or meridional

noz nozzle

R rotor

r radial direction or relative
x axial direction

t tip or total

u circumferential direction
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