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Abstract Thewoik ng princp ks ofw astew ater source p hntboth as a water chiller and a heat pump and perfom ancesof
w astew ater source are briefly ntroduced n this paper Then calculating fom ulas on exergy destoys in refrigeration and
heat pun p states ofmain units inwastev ater source plant and exergy efficiency of ths kind of plant are m nutely stated
which are used b analyze exergy bsses mmam units and exegy efficiency of the plant with different tem perature
w astew ater sources i refrigeration and heat punp states exemgy efficency of the plant vary fran 41 6% 10 48 1% n
woling conditon and fran 54 Do 1059 Yo i heating condiion A ccording to the results efficient appmwaches to in—
crease exergy efficiency of wastewater source plant both as awater chiller and a heat pump are presented
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Fig.1 Schematic diagram of the wastewater source plant both Fig.2 Circulation p-h diagram

as a water chiller and a heat pump
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Edes p = i ¢ — outcp + ep = €01 — €X2 + W ey ( 1)
desv = €Ay~ &uy = €3 — X4 (2)
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des ev = €Xipev — Cout ev — exq] = ex4 — ex; — (%:4;2_ e)cwl); (3)
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Fig.3 Schematic diagram of the heat exchanger in cooling condition in summer
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Fig4 Schematic diagram of the heat exchanger in heating condition in winner
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Fig.5 The variation of the plant components efficiency

defects in cooling condition
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Fig.7 Exergy from waster water and the ratio account

for total exergy in cooling condition
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Fig.6 The variation of the system total exergy efficiency
and COP in cooling condition
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Fig.8 The variation of the plant components efficiency

defects in heating condition
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Fig.9 The variation of the system total exergy efficiency Fig.10 Exergy from waster water and the ratio account
and COP in heating condition for total exergy in heating condition
4 ZEi
(D ; , , COP
, 48 Po ~ 41 G. , , (0(0)
, 54 Do ~ 59 1%.
(2 ) ,
[ ] (References)
[1] . [J]. , 2000, 30(5): 2732

Long W eidin Chma s enewgy structure and trends i heating /cooling source selection| J]. Joumal of HV&AC, 2000, 30(5):
27-32 ( i Chinese)
[ 2] . http /Awww. jshh gov. en/jshb/showinfo/showmnt asp¥ mnoid= b3a7618f- 56al-
40el- 9cdl— aca976¢7echa
Equ jpm ent recovering reclamed waterw illbe equipped n twoW astev ater Tream ent Plant in nanjing htip //www. jshh gou
cn/jshb /show nfo/shownfh aspx? mfodd= b3a7618 - 56al- 40el- 9cdl- aca976c7echa ( n Chinese)
[ 3] . [D]. : , 2002 10-15.
BaiLi Expermental research on recovery and utilizaton of uiban sew age heat energy[ D]. Changchun Jiln University 2002
10-15. ( m Chinese)
[ 4] . [J]. , 2004, 34( 8): 2529
Zhou W enzhong Pwspect of sewage source heat punp systans and cooling and heating enegy utilzaton of sew age[ J]. Jour
nal of HV&AC, 2004 34(8): 2529 ( in Chinese)
[5] ) . . [M]. : . 1987
Yang Siven, Yu L uyj Kong Q ngxj et al Advance Engineering Them odynamics{ M ]. Beijng H gherEducation Press 1987
( 1 Chinese)
. [M]. : , 2005 32-45
Fu Q ngsheng Themodynan ic AnalyssM ethod of Energy Systan[M |. Xi an X1 an JaobngUnwersity Press 2005 3245
(' in Chinese)
[7] HkmetEsen, M ustafa Inalli M ehmetEsen, et al Energy and exergy analysis of a ground-coupled heat pum p systan w ith wo

[ 6]

horzontal ground heat exchangers [ J|. Builling and Enviomment 2006(10): 1-10

[ 8] Onder Ozgener ArifH epbasli [J]. , 2004(12): 482-496
Onder Ozgener ArifH epbasli A reviev on the energy and exergy analysis of solar assisted heat punp systens [ J]. Renev
ablk and Sustainable Energy Revievs 2004( 12): 482-496 ( n Ch nese)

[ fEsh 4 x4 |
40



