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Optimization of Design Parameters for Ground Radiant
Heating Terminal of Near-Zero Energy Buildings

FENG Guohui, WANG Xiru, HUANG Kailiang, CHANG Shasha, CUI
Hang

(School of Municipal and Environmental Engineering , Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract:In order to solve the problems of excessively high indoor temperature and low energy
efficiency of heat pump units caused by unreasonable design of ground radiant heating parameters,
best matching mode between geothermal coil spacing and water supply temperature was studied for
near-zero energy consumption buildings. The heat load characteristics of near-zero energy
consumption buildings was calculated and analyzed by TRNSYS software. An energy model was
established to analyze influence of terminal parameters on indoor temperature, thermal comfort,
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and system energy consumption,and optimize the coil spacing and water supply temperature. The
results show that when the ground source heat pump combined with ground radiation heating
terminal heating is used in nearly zero energy consumption buildings, when the coil spacing is 200
mm and the water supply temperature of the heat pump is 35 C,indoor temperature is high at the
beginning and end of the heating season, and the thermal comfort is slightly poor. If the water
supply temperature remains the same and the coil spacing is increased to 400 mm, the thermal
comfort is improved. If the coil spacing remains the same and the water supply temperature
reduced to 30 C, the thermal comfort can reach I grade. When the water supply temperature
drops to 30 C,the energy efficiency of the soil source heat pump increases by 12. 57% compared
with 45 C ,and the total energy consumption of the energy system in heating season decreases by
145. 5 kW -h. Heat load of near-zero energy consumption building in heating season is lower than
that of ordinary buildings, the coil spacing can be increased to 300 ~400 mm,and the water supply
temperature can be reduced to 30 ~35 C,which improves the thermal comfort of the building and
reduces the energy consumption of the system.

Key words: near-zero energy building; ground radiant heating; TRNSYS simulation; thermal

comfort ; energy saving
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