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Tab. 1 Parameters of cooling and heating equipment scheme
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Tab. 3 Costs of energy consumption for each scheme
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Tab. 4 Maintenance cost of each scheme per year @ ¥ 10,000
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Tab.5 Life cycle total cost of each scheme @ ¥ 10,000
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supply temperature
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Tab. 6 LCC of scheme 3 and 4 calculated according to actual test data @ ¥ 10,000
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System analysis of surface water
heat pump based on life cycle total cost method

WANG Yong' ,LAI Dao—xin' ,FAN Wei*

(1. Key Laboratory of Eco Environment of Three Gorges Region of Ministry of Education,
Chongqing University, Chongqing 400045, China;2. College of Material Science &. Engineering,
Chongqing University, Chongging 400045, China)

Abstract: Based on the structure and mathematical model of life cycle total cost in air-conditioning system, the life cycle to-
tal cost of a surface water heat pump system in Chongqing is calculated. The results show that the system settings are not
reasonable; the LCC is not always the lowest, and sometimes it may be higher than other air-conditioning systems. Only
the reasonable scheme can get the lowest LCC. Through analyzing the actual test data. the load characteristic, water sup-
ply energy consumption, water supply temperature and other main factors are found that can influence LCC of surface wa-
ter heat pump. Finally, matters which require attention in obtaining the lowest LCC are pointed out.

Key words: surface water heat pump ; life cycle total cost; load characteristic ; water supply energy consumption ; wa—

ter supply temperature
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Aseismic mechanism of steel frame
with reinforced beam-column connection

WANG Yu-tian'?, WANG Yan®, JIANG Fu-xiang®

(1. School of Civil Engineering, Xi'an University of Archtecture & Technology, Xian 710055, China;
2. School of Civil Engineering, Qingdao Technological University, Qingdao 266033 ,China)

Abstract: Under intense seicmic loading, brittle failure usually occurs in steel moment-resisting frames with traditional
bolt-welded connections or full-welded connections. Then people are forced to be aware of the seismic performance of steel
structures. And new forms of rigid beam-column connections with good seismic behavior have to be explored. In this pa-
per, several kinds of beamcolumn connections with local reinforcement are employed to improve the bearing capacity of
nodes and transfer the location of plastic hinges, which have been verified through low-cyclic reversed loading test. It is
shown that although the increase of the bearing capacity of the reinforced beam-column connection is not obvious under
seismic loading,it is sure that the plastic hinge can be effectively relocated and the ductility of the node can be greatly en-
hanced. Therefore, energy dissipation capability of the node can be improved, and brittle failure can be avoided in the
node. Based on test results, further theoretical analysis of internal forces transmission, deformation development and the
process of outward relocation of plastic hinge of the reinforced beam-column connections under seismic loading are carried
out and the aseismic mechanism of reinforced beam-column connections is revealed.

Key words: seismic mechanism ; steel moment-resisting frame; reinforced beam-column connection; low-—cyclic reversed

loading test; plastic hinge outward relocation
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