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Abstract: To study the design and optimization of the low temperature waste heat driven ORC system, the main
thermal performance calculation model of the organic Rankine cycle steam generator was established. Based on the
second law of thermodynamics, the exergy increase of unit heat transfer area in steam generator was proposed as
optimization objective function. R245fa was selected as the working fluid. Under the condition of a given flue gas
inlet temperature and ensuring the working fluid gets saturated at the steam generator exit, the optimal mass flow
rate under different conditions are calculated, and the effects of inlet temperature of flue gas, inlet pressure of
working fluid, convective heat transfer coefficient of outside pipe and the per tube mass flow of flue gas on objective
function and optimal mass flow rate of working fluid are analyzed. The results show that the inlet pressure of the
working fluid and the convective heat transfer coefficient outside the tube have a significant influence on the

optimal mass flow rate, while the inlet temperature of the flue gas and the per tube mass flow of flue gas have little
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effect on the optimal mass flow rate. With the increase of the inlet pressure of the working fluid and the convective

heat transfer coefficient outside the tube, the optimal mass flow rate increases.

Key words: flue gas; wasted heat recovery; ORC; steam generator; heat transfer; exergy; optimization
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Steam generator model
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Fig.2 Diagram of heat transfer micro—element
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Fig.5 Optimum mass flow rate of working fluid changes with inlet temperature of flue gas
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Fig.6 Optimum mass flow rate of working fluid changes with inlet pressure of working fluid
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