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Study on Formation of System Utilizing Thermal Effluents as Heat Source

and Evaluation of Heat Demand
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Abstract

It is studied on utilization systems of thermal effluents from Power station. Those systems are
composed of district heating, fish farm, floricultural pot, swimming pool using thermal effluents as heat
source. We calculated heat loads of utilization systems near the power station which have sufficient
potential as heat source. If we use 0.5% of thermal effluents from the power station we can supply
109,500[Gceal/year] to utilization systems. It is sufficient to cover heat loads of the proposed systems.
Simulation study for heat load was done to calculate the amounts of energy saving and environmental
effect to the floricultural pot as the utilization systems of thermal effluents. There is differences in 6.3%
between calculating and real value of the heat loads of the green house.
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265 222 A% AlAH TA U P2 FF
h, ;357 A A DA S keal/mh C] [R5 s
T a2 5[ C] FEAE AR ATA S
T AA 27125[TC] <Table 1>, <Table 2>} T},

<Table 1> Perfusion heat transfer coefficient of cladding materials

s

Perfusion heat transfer Perfusion heat transfer
cladding materials coefficient cladding materials coefficient
[kcal/mhTC] [keal/mhC]
1 layer glass 5.0-54 2 layer glass 2.6-3.0
. 1 layer glass,
1 layer plastic 5.5-5.8 Hayer thermal screen 2.6-3.0
. 2 layer plastic,
21 1 2.6-3. 1.9-2.1
AYer acty’ie 6-3.0 llayer thermal screen ?
2 layer plastic, 3438 i i
1 layer polyethylene

<Table 2> Heat saving rate of Cladding materials

. . Heating load .
"o Heat te[?
Heat insulation Cladding materials coefficient[kcal/mhC] cat saving rate[%]
method ; :
glass plastic glass plastic
1 layer Cladding 53 5.7 - -
. glass, PVC film 3.2 3.4 35 40
2layer Cladding PE film 3.3 3.5 30 45
PVC film 3.7 4.0 35 40
| laver thermal PE film 33 4.0 30 35
yscreen nonwovern fabric 4.0 43 25 30
Film mixed with aluminium 2.9 3.1 40 45
aluminum metalized film 2.7 2.9 50 55
2 layer thermal 2layer PE film 29 3.1 45 45
screen PE film+aluminum film 1.9 2.0 65 65
sheath of .
Cladding Fiber 2.1 23 60 -
2) B A&l h,: 271 A A= [keal/m'h C]
AR 3 dede e B A g eop gy
gzt B7]gel nlEstd B AA e E oubA o 2 ofzke] Eok AAThe Zzko] oA}
asA = AAzAe] S HB2 BN o) oste] ®oF U] AR Ak wlo] Eor
7] dEd Ahele VNALAT(h)E °l8  greRe zdon AdEd. e Ao
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i, ol wWE diste Ak
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Temperatures [deq C]
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<Table 3> Condition for Simulation

Division Condition

Heat transmission

coefficient of glass 5.85W/mK, Single

Glass ratio per outside

and roof area 95%
day 06-18: 27°C
. (optimum temp. :23-27C)
Setting temp. P
for greenhouse | night 18-06:15C 5
(optimum temp. :15-18C)
man Occupants(10), sensible heat
Indoor thermal 100W, latent heat 205W
load lighting 5W per floor area

calculation time 8760hr (365day)
0.8 time per hr
1 time per hr

Ulsan(meteorological data)

infiltration

natural ventilation

target area

Heat transfer rates
— energy

2.00E+04

--------- 1.20E+04

rrrrrrrrr 4.00E+03

Heat transfer rates

ERN -4 D0E+03

iR -1 20E+04

-2.00E+04

110 G840 6570 7300 8030 a7e0

Simulation Time =8760.00 [hr]

[Fig. 2] Room temperature in green house without heat supply
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[Fig. 3] Ambient temperature and Room temperature in green house with heat supply for winter season

Temperatures [deg CJ

Energy Demand [kih]
— labpel

6.00E+06

4.00E+06

2 00E+05

Temperatures [deg C]

0.00E-+00

Energy Demand [kJih]

-2 DOE+06

2 £ 5 5 2 £ : 4 DOE+05
o T30 1480 290 2920 3650 4380 5110 5840 8570 T3go BO30 876
Simulation Time =8780.00 [hr]

[Fig. 4] Room temperature in green house and energy demand for winter season
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