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Abstract:

Kalina cycle is a promising power cycle to utilize or recover the heat of low-grade
heat sources. Most of previous works focused on the thermodynamic and
thermoeconomic analysis or optimization for the cycle. In this paper, an off-design
mathematical model for Kalina cycle is established to examine the off-design
performance of the cycle with the variation of heat source mass flow rate, heat source
temperature and cooling water temperature. A modified sliding pressure regulation
method, which regulates the turbine inlet pressure to keep the temperature difference
between heat source temperature and turbine inlet temperature constant, is applied to
control the cycle when off-design conditions occur. The results show that the modified
sliding pressure regulation method keeps Kalina cycle with a good off-design
performance. With the increase of heat source mass flow rate or heat source temperate,
both of the net power output and thermal efficiency increase. With the increase of
cooling water temperature, both of the net power output and thermal efficiency
decrease. In addition, the turbine efficiency almost keeps the designed value under the

off-design conditions.
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