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Abstract: Since the flue gas emitted from natural gas boilers is of high temperature and contains high latent heat of steam,
it is worthy to be reused. To pursuit the "dual carbon" target, the waste heat in natural gas boiler flue gas is recovered by
electric heat pumps with new working fluids to rise the return water temperature. In order to improve the coefficient of
performance of electric heat pumps, their performances under different working conditions are studied. Six types of mixed
working fluids, R134a+R245fa, R152a+R245fa, R227ea+R245fa, R134a+R142b, R152a+R142b and R227ea+R142b,
show different cycling properties. Under the actual operating condition of a boiler room, the thermodynamic properties of
different mixed working fluids are compared when the inlet and outlet hot water temperatures of the condenser are 50/65 C,
and the inlet and outlet cold water temperatures of the evaporator are 40/35 °C or 40/30 °C. The conclusion is that the
optimal working fluid under this working condition is the mixture of R134a and R245fa whose mole fractions are 0.41 and
0.59. The benefits of the waste heat recovery system and the costs of the heat pump with the optimized flue gas temperature
and selected working fluid are analysed, and the variation law of the economy of waste flue gas recovery with flue gas
temperature is obtained. The analysis is beneficial for the future design of waste heat recovery systems.
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Fig. 1 Circulation flow in a flue gas recovery unit
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