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Abstract; Utilizing flue gas multi-stage heat exchange and flue-water direct contact heat exchange tech-
nology, we developed a low-grade flue gas waste heat recovery system suitable for gas equipment, and de-
signed a fully condensing flue gas waste heat-driven absorption heat pump system. Through energy flow a-
nalysis and variable design condition analysis, optimization of process flow and design parameters of the
system and pinch point analysis and optimization were conducted. The results show that the coefficient of
performance ( COP) and heating water supply temperature of the optimized system are higher than those of
the general single-effect absorption heat pump system. It is especially suitable for flue gas waste heat re-
covery of gas-steam combined cycle waste heat boilers, which can realize cogeneration of heat and power
and make heating costs lower than that of ordinary gas heating power station. However, in practical appli-
cations, the problem of insufficient heat energy in driving heat sources has not been effectively solved. By
analyzing the characteristics of the heat pump energy-saving operation model, parallel operation of absorp-
tion heat pumps can improve the overall performance of the system, and the heat-power composite driven
heat pump using complementary electric and thermal energy is expected to solve the problem.
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Fig. 1 Absorption heat pump system driven by

waste heat from fully condensing flue gas
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Fig. 4 Effect of inlet flue gas temperature on heat
transfer amount per unit temperature

difference of generator
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