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Heating Feedwater of Thermal Power Units Using Jet Heat Pump
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2. China Huadian Electric Power Research Institute, Hangzhou 310030, China; 3. Key Laboratory of
Thermo-Fluid Science and Engineering of MOE, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The feedwater temperature of thermal power units always decreases with the electricity
load. In order to solve this problem., an ejector heat pump has been integrated with a regenerative
system in this study. The live steam is used to inject the extraction steam of the regenerative
system, and then the mixture steam is led to an added heater (low load condition heater) to heat
the feedwater. The results of our study show that the pressure of the mixture steam decreases
with an increase in the entrainment ratio, and an optimum entrainment ratio exists. For a
660 MW supercritical air cooling unit, when the load ratio is 60%, the optimum entrainment
ratio is 0. 65 and the feedwater temperature rises by 36. 4 °C, and the standard coal consumption
rate decreases by 1.2 g/(kW « h). When the value of the entrainment ratio approaches the
optimum value, the energy-saving effect changes gently with the change in the entrainment ratio.
Our results indicate that the requirement of the selective catalytic reduction (SCR) devices and
the cost of the low load condition heater should be comprehensively considered in choosing the
entrainment ratio so as to achieve the optimum technique-economics and energy-saving effect
when the systems are designed.
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