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= SARI has been working on the key

technologies of closed-cycle gas
turbine for Gen IV Nuclear. A
multi-purpose  helium closed
brayton cycle test loop has been
developed for TMSR.

A 2MW rated sCO2 compressor
test loop is under implementation
aimin at improving the
prediction of the performance
neaor critical point.

The scale is big enough for the
easurement of flow field which
s important to modify the design
methods.

The heat sink, drive motor,
lubrication oil station and part of
measurement system are ones
which are also used in the Helium
Turbine test loop

Background

Multi-purpose Helium Closed Brayton Cycle Test Loop



Description of Compressor Test
Loop

= An in-house MATLAB code is applied to calculate the
thermodynamic parameters
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Pressure * ) | ke
Inlet Total Temp. 32°C v ] L R R

Mass flow rate 55kg/s
Pressure ratio 1.9

The schematic of compressor test loop
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Compressor Aerodynamic
Design

= The AxCent is used for the flow-path design and

(] °
NUMECA is used for the CFD analysis.
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Rotor Structure Design

= Rotor Dynamics Analysis ( ISO 1940 G2.5)
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Rotor Structure Design

» Compressor Impeller Structural Design and Modal Analysis
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Rotor Structure Design

= Compressor Casing Conceptual Design
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Instrumentation Plan

Parameter

Instfrumentation Type

VRS2 Coriolis Mass flowmeter

L
Iy

Torque Torque Flange

Total Pressure Kiel Probes

N elilBLCHEM Wall Static Pressure Taps
Temperature Thermocouple

Unsteady Kulite Transducer
Pressure

Measure positions of static and unsteady pressure on shroud




Final Design




Future work

= SARI is proceeding to the fabrication of the Compressor.

= The compressor and instrumentation will be assembled before
e, 2020.

» /Testing will proceed immediately and continue to gather
performance data to determine the actual static to static and
static to total efficiencies of the compressor and the
mechanical operation of the shaft seal.




hank you for your attention




