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1.	 Introduction

In receirece d ece3rs, devices using High-T10. ecemperature Superconducting
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forces act on them, and the real gas effect is not very strong 
around normal temperatures. However, as shown in Table 1, 
the turbine operates in a cold state, and the value of the 
compressibility factor is slightly smaller than 1, ranging from 
0.96 to 0.97. This means that, although the real gas effect is 
not qualitatively conspicuous, it cannot be quantitatively 
ignored.

REFPROP and GASPAK, etc., are available as gas property 
databases, and GASPAK is used in this report. The Redlich-
Kwong, Peng-Robinson, and virial models, etc., are equation-
of-state models that can represent real gas effects, and all 
exhibit sufficient predictive accuracy for the aerodynamic 
design of turbines and compressors(25)-(27). In this analysis, 
the Aungier-Redlich-Kwong equation-of-state model(28) was 
used. For nonequilibrium properties (viscosity and thermal 
conductivity), approximate polynomials, second-order in 
density and first-order in temperature, were formulated and 
used. The source data for approximations was calculated 
using GASPAK.
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these high-loss regions result from accumulation of losses 
flowing from the upstream side, and since no accompanying 
corner separation occurs, these regions in themselves are not 
considered to constitute a cause of any further loss.
3.5	 Summary of turbine for 2-kW unit
The design of this turbine has involved proactive, ambitious 
attempts, such as a closed impeller, splittered impeller, and 
variable nozzle, etc. There  (olv)he delT1_1 1 Tf
aclosses
�
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should be reduced.
The above discussion shows that, for turbines with a narrow 

passage, loss reduction can be effectively achieved by 
making the impeller inlet blade height larger than the nozzle 
vane height.

Next, we discuss the influence of thickening of the impeller 
blades and the nozzle vanes. Figure 19 shows the results of 
prediction of overall turbine performance of Case  2, and a 
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the heat of compression generated by the compressor to be 
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