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ABSTRACT

The proportion of bullding coerey consumplhion Lo lolal social energy consumplion
% increasing oradua’ 1y, thas i the national developmeni zuidelne o *enth Ove year
plan™ and “lwelve live yvear plag”™, the building enerey saving had and has been put on
crilical wace. The building energy saving mainly smphasizes on the enhancement of
atility etficiency of HVA(

In the Ground Source Heat Pump System, the eurth was a lowstand hear'eold
somrce 1o prowide the heal and cold energy. Tnvesligations indicatad thal the imperlecily
designing or aperaung ol the syslem would Tead 16 the serious drop o perlermance of
around heat excharger for GSHP and the nerease 1o onergy consumption, more
seriously, cause the system erysh dovwn, which g o bring great bamers of the promoetion
and popularization of the new rechnology.

In this urticle the author began with the apalysis of load, in which the
characteristics and patterns of the Tnad distribution in various regions and huildings
wore analvzed intenscly, the daily and seasonal load chanees feamwes and load changes
in various chimale were summariaed, the speeilic loads and parameters which aliezt Lhe
porformance of Ciround Soorce Heal Punps were Tomd  These paramclers diveedly
determine:d the total cold and heat energy wnownt of GSHEPs used in wvarious buildings.
The distribution charactenstics of the cold and heat energy determine whether or not the
heat exchangers could keep the zood perfurmance in the long i in the limited buried
places, which in turn decided the vears of the etfective operaton of Ground Source Hear
Pump Syslcms,

The dynanne action of grounded heal oxchangers dircotly  dewermined  Lhe
perfurmance of Water Source Heat Pump Set which was controlled by the changes of
indoor loads. The load characteristics meanwhile detenmine the heat exchanging
performance of wrounded heat axchangers. ln this article, the various porameters
affecting the exchangers’ performance were analvzed. According to the pasameters,
combined with load dstiibution teatures, the affects of heat sxchangers on surrounding
garth 1enperalure under the daily dyvnamic lead and (he allecis on exchangers

performanee due Lo the Toad ¢hanzes i varouws chimates were analveed, The reliabilily

I
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and security of exchangers operation in the short time were determined by those affects.
Meanwhile the maximum heat/cold discharging capacity of the exchangers under the
heat/cald load in the summer or winter were described with theory of layer heat
exchangers Brnging forward theory of three area heat exchanger under condition of
dynamic load;, Mechamsm of heat exchangers 15 being analysed. Getting appraised
guide line for undergound heat exchangers . The temperature and its distribution pattern
in the earth surrounding the heat exchangers of GSHPs were found, which directly
affect the ability of gaining the lowstand earth energy.

The dynamic changes of heat exchanging capacity of exchangers, in tum, affect the
operation condition of Water Source Heat Pump Set, therefore the research focused on
the dynamic characteristics of the main operation equipment -- Water Source Heat
Pump equipment. The key point of efficient operation of Water Source Heat Pumps is
the match of exchangers” capability with the indoors load, mismatch of them will lead to
failures of Ground Source Heat Pump Systems. The author emploved the Neural
Melwork Aualveing Metiods, combined the operadon Tealure curve of Waler Scurce
Heat Pump Set to find the pattern of affects of source water side flow temperature and
load side flow temperature on the Water Source Tleat Pump Set and get the formulas for
coupling. The operation energy etficiency of Ground Source Ileat Pumps directly
raspond with that o waler Source Heal Punps,

Accowding Lo above achievemants, based on a Demonstration Project, the aulthor
made a vearly amficial dynamic anylvsis on Ground Sowree Heat Pamp systems, The
load amalysis of the project was made in the bemnming | Then based on the load feature,
tae heat‘cold load distribotion wus guined. According to the operation pattems of heat
pumps, by using the solidworks software, the pipe-croup model was Zisst time set up.
The operation characteristics and paramcters of ground cxchangers wore gained hy
coupling compuation, by which the carth temperamre & stritnition pattern and coeld/heat
cnergy quality e the pump-buricd region v the whole vear were prodicated and 1he
veurly change pattern of heating capacity of exchangers. Thus the earth temperature
distribution feature of the future 15 vears and the whole performance of the system were
simulated.

At last, the author pus threards the evaluation system of ground source heat pump

syslems, winch was constitated wilh a dynamic analysis sollware whose idcas comes



fom the arulicial compuistion. o e systemn, secording e the load snalvaas of o
building, the cold'beat distribunion patterns were gained. Based on the squipmeant
models and the deployment design of earth coiled loops the computation model was
gained . According to coupling approach, the operation efficiency of the ground source
heal pumpz and carth lemnperatore distribulion were gained g0 as Lo ovaluale the design

syalem ol the ground source heal pumps i the long or shorl Line.

Kevwords: Ground Scuree Heal Pump,  Thnamic Load,  Tayer Heatimg Fxchanger,

Coupling Approach,  Actificial
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Fig 2.2 The comparison of load designs in the business halls in various cities
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The Fig 3.9 The dynamic feature of parameters of WSHPz under the condition of winter
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