//.E\
) )

Check for

updates
st2E2{7|H| 23| K| M|233& H|5F pp. 20-29 20194 10¥ ISSN 1226-7813(Print) ISSN 2384-1354(Online)
Journal of the Korean Society for Power System Engineering http://dx doi.org/10,9726/kspse 201923 5,020

Vol, 23, No, 5, pp. 20-29, October 2019

T7|AZIAIO|EZ 2¢F FAEYIQ =& EMAA ==0| 2tsh A+
Optimal Off-Design Point Operation on a Two-Stages
Radial Turbines for Organic Rankine Cycle
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Abstract: In this study, the ORC system to obtain electrical energy from thermal energy sources such as
waste heat, solar heat, and geothermal heat, etc was examined. The expander consists of a two-stage
radial turbine. Since the turbine operates at the off-design point while the thermal energy of the heat
source fluctuates, a study was conducted to obtain the maximum output power based on the performance
map obtained at the off-design point. In the ORC system, the evaporator is not a flexible hardware, so
it cannot be actively adjusted to the fluctuation of the heat source. Therefore, the performance of the
turbine was evaluated on the basis of the constant total heat transfer area at the evaporator. Then, the
operating conditions of the turbine were set and the maximum output power was obtained considering
the variation of the speed ratio on the turbine. These adjustments enable the efficiency of the system to

be maintained at the same efficiency as the design point despite of the heat source fluctuation.
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Fig. 1 Schematic diagram of ORC cycle
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Table 2 Operating conditions on design point
Property 1 stage | 2™ stage
mass flow rate [kg/s] 4.18 4.18
rotational speed [RPM] 28000 28000
inlet total pressure [kPa] 2005.8 828.8
inlet total temperature [°C] 125 88.8
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Table 3 Specification of evaporator
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