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Model establishment and energy-saving analysis of liquid circulation heat
recovery systems

LU Jiatong, ZHANG Chaoxu, DONG Xiaofei, ZHAO Hongxia“ , BAI Chao
(School of Nuclear Science, Energy and Power Engineering, Shandong University, Jinan 250061, Shandong, China)

Abstract: To reduce the fresh air load, mathematical models of two liquid recirculating heat recovery systems were constructed
based on flat finned circular tube heat exchangers. The model was divided into multiple treatment areas according to temperature and
humidity based on outdoor meteorological parameters for 8 760 h in a year. The energy-saving effect of each system was calculated
hour by hour. The results showed that under low humidity conditions, the performance of the three-coil and two-coil heat recovery
systems was similar; under high humidity conditions, the three-coil system had a significant advantage, and its recovered energy was
about 3.86 times of a two-coil system. Compared with the no heat recovery system, the annual energy-saving rate of the two-coil
system was about 25.78% , while the three-coil system was as high as about 42.02%. The three-coil heat recovery system not only
pre-cooled or pre-heated the outdoor air, but also met the reheating demand after dehumidification in summer, so the heat recovery
effect was more stable throughout the year and the energy-saving performance was excellent. This study provided a theoretical basis
for the modification of the heat recovery system of the air handling unit, which was of great significance for green building and
sustainable development.
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Fig.1 Representation of outdoor air zoning on
the psychrometric chart
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Fig.2 Schematic diagram of the three-coil liquid circulation heat recovery system
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Table 2 Comparison of the experimental and simulation results
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Table 5 System fan and pump power
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Table 6 Parameters of air state points

RE - TR X HiRE/

Heks/

24 MORE/CEE% (g-ke) (K-kg™)
AT E 3200 78.00 23.76  93.00
WULEAEHX F 2554 99.32 2070  78.41
FXGEE X F7 27.33 99.60  23.17 86.58
Ve A i K M 1147 95.00 8.03 31.79
I R N 19.38 99.32 8.03 39.86
£ P 20.00 55.00 8.03  40.50
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Table 8 Comparative analysis of energy-saving in different regions of different systems
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Fig.8 Annual analysis chart of system energy recovery
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