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Application for Heating and Cooling System Using Sewage Water

Ki-Chang Chang, Hyung-Kee Yoon, Seong-Ryong Park, Young-Jin Baik, Ho—-Sang Ra,
Kwang—Ho Shin
Unutilized & Geothermal Energy Research Center, KIER, Daejeon 305-343, Korea

ABSTRACT: Along with socioeconomic development and improving standard of living, the
heat demand for heating and cooling in residential and commercial sectors is expected to
expand rapidly, reaching over 43 million TOE by 2010 in Korea(about 80% increase
compared with that in 1995). Since most of this heat demand is low temperature below 60T,
the utilization of "unused energy" is surely one of very effective measures to both
environmental preservation and energy conservation. "Unused energy" in this paper is
implicated as "temperature differential energy" available from treated sewage water, useful
and abundant heat source for heat pump(cooler in summer and warmer in winter than
outside air). An analysis was carried out to estimate the energy potential of treated sewage
water for heat pump heat source. Some analysis were taken to study the characteristics of a
heat pump system using the treated sewage water as heat source.
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Fig. 1 Sewage treatment capacity by the month
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Fig. 2 Sewage treatment temperature by the month
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Fig. 3 Daily sewage treatment capacity in plant
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Fig. 4 Daily sewage treatment temperature in plant
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Table 1 The quality of discharging water
(unit : mg/0)

BOD| COD SS T-N T_P
3.7 10.7 3.6 10.4 1.23
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Fig. 5 Sewage resources in plant
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Fig. 6 Utilization quantity in plant
3. MBAIAH A ¥ Bl 24

3.1 ABAbolE

AEAEY Agoid AEBL diTFdAe
BTSSR AReFA e B2t
AF3 dem, Ag 15, A 2302 Hof 3
ot A& dWAL 3.599.7m* 2 A A &) 1%
NNAR} AHdd 2 FAL Sol SAstn
A 1F2 ARsFAd deabFaoy, A4
258 #AANATH AT AUt webM A

A

2o WdaRERe 2AH 4% PREEHE o

294,000kcal/hol v, Wt R3L= oF 216,000kcal/h
24590,

3.2 AlAH 74

a4 Aed A= 1% L9 F71nYe
AH AR G LfFFE §H, It
120RT¢} 714 %L%%*-M%ﬂ% NER ST
o w2 AT A5 Rl 100RTH 4%
EAzgoz Yhaty] A HEARA A
g gt $28 ThAL flow, Fig. 72 7

il

—_—

o of dg

Alzele] Jlgrol, Fig. 82 AFEA2Ee
ZFre g Ui o

AZA 2o HAXHAL Table 29 Zow,
e AN 24 LEE 50T, ¢EV A
zd2 [25kWEA WHHCOPE 3,50tk Zigjn
WEAA JFLTE 7T, ¢E7Y LM
zgo R37kWEA WHCOPE 4.52 H7HHA
t}.

chiller(100RT)

EEEX
B o @ a
return l%uler EEEX
E
supply header  office

boller(iton)

Fig. 7 Schematic of conventional system

Fig. 8 Schematic of demonstration system

Table 2 Condition of operation

© heating mode
LE | €%

A+ | &7 3
LE(T)|2E(C)| (CT) | (/)| kW)

SR e 10.0 7.3 2.7 98.3 | 308

|45 4.0 6.7 2.7 98.3 | 308

&5 44.2 50.0 58 | 64.8 | 437

© cooling mode

g7 [ E7 oA w7 |22

ex(O)e=(0)| (O | m*/m)| &wW)

A 25.0 29.0 4.0 | 98.3 | 457

Wz 33.0 29.0 4.0 | 98.3 | 457

. 12.0 7.0 50 | 64.8 | 377
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Fig. 9 Energy saving cost vs. thermal storage ratio
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Fig. 10 Payback vs. thermal storage ratio
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Fig. 11 Energy saving cost vs. fluctuation of price
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