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A Dynamic Simulation of a 150 kW Class Advanced Microturbine System Using
Humid Air Turbine Cycle
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Both WAC and HAT are methods to improve gas turbine’s efficiency using water evaporation. These methods are

relatively easy to install into existing turbines, and they are effective ways to increase output power for microturbines.
Quick response for output power is also expected to apply to load following that will be needed in power grids due
to increase of renewable energy. Therefore, it is important to obtain dynamic characteristic of power systems that are
installed WAC or HAT. In this study, dynamic simulations of a microturbine installed WAC and HAT are conducted.
Effects of calculation models including WAC and HAT models are examined to compare with experimental data of

the 150kW class microturbine prototype which was the first application of HAT to a microturbine. Simulation results

show nearly agreements with main system output data of pressure, temperature and power.

Key words : Dynamic simulation, Microturbine, WAC, HAT, Regenerative Brayton cycle, Radial inflow turbine
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Fig. 1 Arrangement of main components of the microturbine'”
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Table 1 Design specifications of the microturbine'”

Items Unit |Design
Rated output without WAC and HAT | kW 129
with WAC and HAT kW 150
. without WAC and HAT % 325
Efficiency (LHV) with WAC and HAT % | 3
Rated rotational speed rpm | 51,000
Pressure ratio of compressor - 4
Turbine inlet temperature T 960
Thermal efficiency of recuperator - 92
Bearing lubricant - Water
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