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Abstract From the analysis on energy consumption, a reclaimed water source heat pump based combined heating and cooling
system was proposed to use the energy in available resources from wastewater treatment plants. In the present sysytem, a reclaimed
water source heat pump is used to absorb the heat of wastewater from the plant to meet the heating need in the thermophilic anaerobic
digestion process. Then the wastewater with lower temperature is applied to cool the plant buildings in summer. The effect of the
evaporating temperature on the system efficiency was analyzed on the basis of the energy efficiency index. The calculation results
indicate that the combined heating and cooling system proposed can reduce the energy consumption for the thermophilic anaerobic

digestion process and the building cooling in municipal wastewater treatment plants by 30% in summer and 40% in winter.
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Fig.1 A New Energy Efficient Joint Treatment System of Municipal Wastewater Treatment Plant

2 —



318 oA
20104£ 121

ETREKRAROE ISR SRR ERS

Vol.31,No.6
December. 2010

PR BB A PERAE A o 75 3R R
g, DML Z A7, AR IR 2437 KGR
FEARTFEAEIK,  HoKJFU W] AT ARHEN b 1] 7% R
B, DRI/ G EAR R v it LI T o
RS AT AR AR A AL B i A BEE VA T
HZETUNEKT WA GG KRNI A7 7R 2
PIR ARG PR SRR IARAS, AR R 4¢
RE S VR BRI ARV S o 45 31 T 4R
CUNERESPTETTIO0 R IR R G

2.1 BRERGRUEISE

AT NIRRT RGE kA
AR F MR BN AT, BRI
AT R DX AE TR B R BRI [ I s B A 11
oo FEFEARFR TGO T P 2 A5 23 B il R
NAEHEAN RGBT R KRB . LU BE
AL, LT X COP N HRFR RN R Gis 1T
MDD, IFH AR DRAIE ST AT N RSl
PRI Ve R, BRI HI

ST SCEEAS R G VR 48 b 4 kA S i 2 1k
ﬁé%%ﬁCOPumté

cop i 0,+ Q.

unite ,fJﬁﬁI\ - P (1)
QEvaporator: Qair +Qre*water (2)
_ Qair
n - Q Evaporator (3)
Arb: QARG TST, 0, AR

it IS5 1) AL R AR BT ZR 4 ] [ IR SRR (1L )74
A PE AL HE I AL FE . B A R RERE (1222
TR WHLHLFE) 5o Q.9 A FEAEZK A B R
Oremvater LA IR ZE A WA O poratore. Qi3
Orvaporaor Z LA, 0<n<1. & RGETEENFFEK
W, n=0; RGEERMNRNEL, Bly=11,
AT IR T Opyaporator H 5 G0 T FEUE ) S0 K74 11
i o

AN TR AT SR REREAN [, 36 -FF AR K BT
AR P AE AR . MK R AR, XL
RGBT DAy 1A A i 14 2 BT SCBR B A R FEA T
AR KL HLAE

re-water (m re—water +m cye-water )e pump
Qre—water Qcyc
=( + Je
pump
Cre_water A T;'e—water Cvater A Tcyc (4>

Pair = mairefp + mcy&airepump

_ Qair Qair
= egt+ € pump
¢ AT, ConaAT, (5)

water cyc

it " o ,
AR I R B = p—— I8

compressor

+ -
COP o Qh + Qair Qh th £
unite P P +P._+P

compressor water air

B nEe-1)+e¢
1+(e=D)[N(C—A)+ A+ B] (6)

€pump B—_ Coump

c AT ’ cwater A T ’

water cyc

Hopd=

water

__ “n - .
C_CA AT+ hrre-water. air. cyc/r s 4

K ASAERIEIRK, ey e T PALRLE T
(7K SERRBLAERE, LRk W/m'

1 T R B ZECOP,,, JH 3 ¥ BALEE . 1)
GRS, TR MR R R PR M
2) By A BERE . W — A RGN, —E
TUFel @, A B. CHuET LRSSk, R4
T3 5 5 A TR SE . ICOP,,, A 4 L
A A R
dCOP,,. e-1-g(e-1)(C—A)+(e-1)°(A+B)

dn {l+(e-DIn(C-AH+4+Bl}  (7)

T H B £ R T B YA 0 L
S L. BT fte, <1, e,<l,
eﬂ,mag?mﬂhw%@ﬁﬁﬁmﬁﬁéﬁﬁ
Mo T BT RO, 7 CLBE 10 S0 L il 1
W, M RGO A, =1, RE AN
BT, LI R GRS R A S, 1
BT 7 25 5 A 25 LA 14

T] = 15 Qair = QEvaporator

= Qh + Qair —
unite P

e-1
0, +0, &
R:ompressor + Qair eair

_ 2e -1
T 1+(C+B)e-1) (8)

2.2 BRERGE RS
FERAMHIS BN, WAL R S5 4 W 55 1]

PIIREA, B B A P fE R K 5K (8) s 22

I JLAB DA 25, A P T R R Mee T R ) 25

COP

J— 3 —_—



318 ol
20104£ 121

w2 ER

Journal of Refrigeration

Vol.31,No.6
December. 2010

FET KA B FE TR R B 76 e ATk, RI4AGR
AR E— BN, A ER SR e S AR
WETRAR Y [N 2R e T IEH K If it
KK, BIAT, . AT, e FHIZZE R

COP, = f(&,AT . AT,;,) < f(T) 9)

LA RGBT AR 5, 2 AR A R
e, BEA AT YERE RELCOP, on P FLAR ]
PPERE RECOP AR Il e 2, THE A B S
H65°C (i 2V5 e AT EE) , efINIST Cycle_Dif
5, Hai EId AKX

81 =¢ — COPy,
COPunite-st' --COPp.
1 —o= COP it

4 8 12 16 20
ARSI C
B2 FEIZE%IBE Te. COP,. COP,,.

Fig.2 ¢ COP,, COP,,;. at different evaporation temperature
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Fig.3 Cooling capacity of the combined system varies with
evaporation temperature
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Tab.1 Energy consumption comparison between combined system and conventional systems
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