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Performance Characteristics of a Partially Admitted Small

Mixed-Type Turbine
Chong-Hyun Cho?*, Chaesil Kim**, Jingi Paeng** and Soo-Yong Cho***

ABSTRACT

A mixed-type turbine was adopted and the rotor outer diameter was 108 mm.
Turbine rotors were designed to the axial-type blade because the turbine operated at a
low partial admission rate of 1.7-2.0% with two stages. Performance characteristics
were studied when the spouting from the nozzle was toward radially inward or
outward direction. Additionally, the effect at each stage of the rotor was measured.
For comparing with each turbine performance, properties were measured based on
various rotational speeds. Measured net specific torque was used to compare with the
turbine system performance. On the mixed-type turbine, better performance was
obtained when the operating air spouted toward radially inward direction. The specific
torque was increased by 7.8% from using the second stage although its effect
depended on the rotational speed.
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Structure drawing on the radially
outward spouting turbine
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Table 1. Geometric parameters of the
tested rotors

Second Rotor

Stator Types Inward | Outward

Parameters to shaft to rim
number 40 22
radius at inlet/exit
(ry, rs mm) 5942 22/34
First Rotor r;tscgr height (mm) . 10 10
blade angle at inlet/exit 540712 | 180/696
(G, Lo

leading/trailing edge
thickness (fe, te: mm) 1009 | R1.01.0

number 35 35
radius at inlet/exit

Fig. 2. Turbine rotor shape on the radially
inward spouting turbine

(rs, s mm) /33 3543
stator — heigtlwt (mr_n)I - 10 10
ade ange %EU:)”G & 427703 | 626726
leading/trailing edge
thickness (fe, - mm) 07/10 | 065/1.1
number 22 44
radus &l eVt | om0 | 4450
2nd height (mm) 10 10
rotor i -
blade angle %iujn'evex” 368/693 | 115695
Fig. 3. Definition of the geometric parameters Ieading/tréiling edge
on the radially outward [left] and thickness (fe, - mm) R1.008 | R1.008
inward [right] spouting turbine rotor * R is radius at leading edge
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