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An Assessment of Energy Consumption on Deep Sea Water Cooling System
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Department of Building System Engineering, Dongeui University, Busan 614-714, Korea

ABSTRACT: The alternative energy has lately attracted considerable attention due to the
high oil price and environment problem. Deep sea water that is one of the natural energy

sources should be getting popular continually to reduce the environment problem.

In this

study, cooling system of deep sea water using heat exchangers of two hotels where is

located in near Hae-undae Bay has been analyzed on the quantity of electricity comparison

between existing cooling system and deep seawater cooling system.

As shortly, the results

of study showed that the first building approximately saves 370 millions won per year, also

the second building saves 248 millions won per year. It means that the cooling system by

using deep sea water has great worth to reduce the ratio of fossil fuel.
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Table 1 Temperature of Deep Water and HVAC

Type
Deep
Type Water HVAC Type
Temp.
Heat Exchange =
Below10TC . 8 .
. Convection Cooling
Direct
10~17C Heat Exchange =
Emission Cooling
Refrigerator =
. . Convection Heating/Cooling
Indirect 15~20TC
m Heat Pump =
Emission Heating/Cooling
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Table 2 A Building Summary
Type Hotel
Numb 6 stories below, Builds
mber 22 above the urdng 102,319 m'
of floors area
ground
Equipments
Absorption Chiller(1IEA) : 680 USRT
Cooling tower(4EA) : 1,457.3 USRT
Cooling water pump(2EA) : 220 kw
common Chilled water pump(2EA) : 110 kw
system steam boiler(4EA) : 27 ton
Hot-water pump(3EA) @ 165 kw
Heating water pump(8EA) : 5.22 kw
Absorption Chiller(3EA) : 1,860 USRT
existing Cooling tower (4EA) : 3,616.57 USRT
system Cooling water pump (4EA) @ 440 kw
Chilled water pump (4EA) : 220 kw
deep sea User Supply Temperature : 6.6C
water Heat Exchanger (4EA) @ 1,800 USRT
system Deep sea water pump (4EA) : 440 kw

Table 3 B building Summary

Type Hotel
6 stories below, .
Number Building ;
17 above the 53,147 m'
of floors area
ground
Equipments
Absorption Chiller(2EA) @ 200 USRT
Cooling tower(4EA) : 940.14 USRT
Cooling water pump(4EA) @ 200 kw
COMMON | Chilled water pump(4EA) : 88 kw
system -
steam boiler(3EA) : 13 ton
Hot-water pump(2EA) @ 22 kw
Heating water pump(2EA) : 11 kw
Absorption Chiller(2EA) : 900 USRT
existing Cooling tower (2EA) : 1,653.44 USRT
system Cooling water pump (3EA) @ 279 kw
Chilled water pump (3EA) : 66 kw
deep sea User Supply Temperature : 6.6C
water Heat Exchanger (3EA) : 926 USRT
system Deep sea water pump (3EA) : 279 kw
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Table 4 Existing Electricity Consumption in

A Building
Type
Space | Heat Vent, | Pumps | Misc,
Cool Reject | Fans | &Aux | Equip Total
Mon
1 0 0 0.45 0 0.04 0.49
2 0 0 0.42 0 0.04 0.46
3 0 0 0.48 0 0.04 0.52
4 0.05 0 0.46 0.04 0.04 0.59

0.19 0 0.47 0.12 0.04 0.82

0.32 0.01 0.46 0.16 0.04 0.99

0.58 0.04 0.48 0.18 0.04 1.32

5
6
7 0.48 0.01 0.47 0.17 0.04 1.17
8
9

0.36 0.06 0.45 0.17 0.04 1.08

10 0.20 0.01 0.47 0.12 0.04 0.84

11 0.02 0 0.44 0.02 0.04 0.52

12 0 0 0.47 0.01 0.04 0.52

Total 2.2 0.13 5.52 0.99 0.48 9.32

(unit = kWhx=000,000)
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Table 5 Electricity Consumption of Deep Water
Use in A Building

Type
Space Heat | Vent, | Pumps | Misc,
Cool Reject | Fans | &Aux | Equip Total
Mon
1 0 0 0.45 0 0.04 0.49
2 0 0 0.42 0 0.04 0.46
3 0 0 0.48 0 0.04 0.52
4 0.05 0 0.46 0.05 0.04 0.6
5 0.19 0 0.47 0.14 0.04 0.84
6 0.32 0.01 0.46 0.19 0.04 1.02
7 0.48 0.01 0.47 0.20 0.04 1.2
8 0.58 0.04 0.48 0.21 0.04 1.35
9 0.36 0.06 0.45 0.20 0.04 1.11
10 0.20 0.01 0.47 0.15 0.04 0.87
11 0.02 0 0.44 0.03 0.04 0.53
12 0 0 0.47 0.01 0.04 0.52
Total 2.2 0.13 5.52 1.18 0.48 9.51

(unit : kWhx=000,000)
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Type Space Space Hot

Mon Cool Heat Water Total
1 0 16.49 5.4 21.89
2 0 13.81 5.1 1891
3 0 13.31 5.7 19.01
4 0 9.56 55 15.06
5 0.16 6.47 5.6 12.23
6 2.08 4.05 5.3 11.43
7 7.42 2.03 5.3 14.75
8 10.64 0.72 5.2 16.56
9 3.34 3.19 4.7 11.23
10 0 6.14 49 11.04
11 0 10.39 4.8 15.19
12 0 14.11 5.2 19.31

Total 23.64 100.27 62.7 186.61

(unit : Btux000,000,000)
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Table 7 Gas Consumption of Deep Water Use
in A Building

Type Space Space Hot

Mon Cool Heat Water Total
1 0 15.69 5.4 21.09
2 0 13.16 5.1 18.26
3 0 12.63 5.7 18.33
4 0 8.91 55 14.41
5 0 5.85 5.6 11.45
6 0 3.71 5.3 9.01
7 0 2.50 5.3 7.8
8 0 1.65 5.2 6.85
9 0 3.08 4.7 7.78
10 0 5.49 4.9 10.39
11 0 9.77 4.8 14.57
12 0 1341 5.2 18.61

Total 0 95.85 62.7 158.55

(unit : Btux000,000,000)
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Table 8 Existing Electricity Consumption in

B Building
Type
Space Heat | Vent, | Pumps | Misc,
Cool Reject | Fans | &Aux | Equip Total
Mon
1 0 0 170.8 7.7 27.7 206.2
2 0 0 154.2 7.0 25.0 186.2
3 0 0 170.8 7.7 277 206.2
4 13.1 0 165.2 17.3 26.9 2225
5 71.0 0 170.8 51.1 278 320.7
6 143.1 12 165.2 78.7 26.7 4149
7 266.1 11.2 170.8 89.3 27.8 565.2
8 374.6 20.9 170.8 915 277 685.5
9 176.9 3.4 165.2 84.5 26.8 456.8
10 79.3 0.1 170.8 55.2 27.8 3332
11 5.1 0 165.2 11.3 26.7 208.3
12 0.2 0 170.8 79 277 206.6
Tzlt 1’159' 368 2’0610' 5092 | 326.3 4’0312‘

(unit : kKWhx000)

Table 9 Electricity Consumption of Deep Water
Use in B Building

Type
Space Heat Vent, | Pumps | Misc, Total
Mo Cool Reject | Fans &Aux | Equip
1 0 0 170.8 7.7 277 | 2062
2 0 0 154.2 7.0 25.0 186.2
3 0 0 170.8 7.0 277 | 2055
4 13.1 0 165.2 18.4 269 | 2236
5 71.0 0 170.8 55.8 2718 | 3254
6 143.1 12 165.2 86.1 267 | 4223
7 266.1 11.2 170.8 98.2 278 | 5741
8 374.6 20.9 170.8 100.7 277 | 6947
9 176.9 3.4 165.2 925 268 | 4648
10 79.3 0.1 170.8 60.2 278 | 3382
11 5.1 0 165.2 11.8 26.7 | 2088
12 0.2 0 170.8 8.0 277 | 2067
?;t 1’1294 368 270106 5534 | 3263 4’056:_;

(unit : kKWhx000)
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