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ABSTRACT

Radial-type turbines have been used in small power generation systems as well as aircraft engines since the mid-20th century.

It is also a core part of the turbocharger, so much research has been conducted. In addition, commercial software for

performance prediction and design have been released. Recently, many research results have been published for the performance

prediction and design of radial-type turbines for Organic Rankine Cycle using a working fluid as a refrigerant instead of air

using a commercial software. Therefore, in this study, a performance prediction technique was developed based on the loss

models with the experimental results, and then it was expanded to estimate the acceptability of a commercial software with the

working fluid of refrigerant. In conclusion, it is important to recognize the range of error in performance prediction according

to the application of commercial software.
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Fig. 1 Symbols at turbine for loss models
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Fig. 2 Velocity triangle at the rotor inlet and exit
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Nomenclature

area [m?]

absolute velocity [m/s]
chord [m]

diameter [m]

height [m], enthalpy [kJ/kg]
length [m]

mass flow rate [kg/s]
pressure [Pa]

radius [m]

Reynolds number [pCL/u]
pitch [m]

temperature [K]

thickness [m]
circumferential velocity [m/s]
relative velocity [m/s]

number of blade

absolute flow angle [radian]
relative flow angle [radian]
efficiency [%]

clearance [m]

output power [kW]

loss

rotational speed [rad/s]

0.1,2,3,4,5 ref. Fig, 1

blade

design point

hub

ideal or isentropic process
hydraulic

mean or meridional
nozzle

rotor

radial direction or relative
reference value

axial direction

tip or total

total—to—total
total—tp—static

circumferential direction
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