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The basic factors determining the amount of energy used in hospital buildings are weather conditions and building
factors. But the real energy consumer is central plant equipment such as boilers and chillers that produce thermal energy
for heating and cooling. Inaccurate decision of the primary equipment's size can cause a high initial-cost, an excessive
equipment space, a wasted energy by low operation-efficiency and shortening of the machine's life.

In this reason, the decision of optimal size for central plant equipment is very important. There are several factors for
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Cooling Equipment

the decision such as an operation factor, a factor (equipment factor), piping losses and a simultaneous usage factor ~ Optimal Sizing
applied in the sizing process except a basic cooling load. But there is no standard method for applying those factors. ~ Safety Factor

Usually, factors are applied individually by an experience or custom of each engineer.

Load Factor
Operation Factor

In this study, the authors emphasize the meaning and the problem of those factors, examine them by analyzing
factors which were applied to actual practices, and propose the recommendation value of safety, load, operation factors A CCEPTANCE INFO

and application methods.
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Table.1 Classification of indoor air-conditioning load

Classification Occurrence Assortment Se}?s; ltale Lﬁ;?t
Transmission load of the shell | Cooling O
. Solar load Cooling O
Windows — -
Transmission load Cooling O
indoor Infiltration load Coolig | O | O
air-conditioning g
Human load Cooling O O
Lighting load Cooling O
Equipment load Cooling O O
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Cooling load

Indoor air-conditioning Transmission heat, Solar heat,

calculation Indoor heat
Equipment load
Selected air conditioner
capacity (Air conditioner air
Aggregate flow, Coil capacity)

Inclusion ambient load

Cooling Equipment Sizing — Cooling system

Fixed load (Add extra hot

water load) Fixed load x usage factor

Load distribution :
Classification and
aggregation by
Application, Hourly load

Heating system

Cooling Sizing Fixed load + pipe load +

preheating load (xusage factor)

Fixed cooling Equipment

Fig. 1 Cooling Equipment Sizing Flowchart

6) ASHRAE, ASHRAE Handbook of Fundamentals. 1997, p.28.16
7) Shas, A%, B9 1985, p.193.
8) 1G5, AW 7A%/du], B2, 1998, p.241.
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Table.2 Cooling Equipment Overview in the building

Name K D B
Floor Area(m’) 49,997 57,300 38,764
bed 813 912 949
Built Year 1957 . 12 1990 . 03 2001 . 12
Scale B2 ~ F15 B2 ~ Fl1 BI~F8
Perupose hospital hospital hospital
Adr Conditioning | pycr4pcy DUCTHCU DUCT+CU
ystem
. Absorption
Centrifiigal refti g'gfi?lrptln?;chine reftigerating
refrigerating machine 62gO USI%T 3| 560 USRT x 2
Cooling heat source| 280 USRT x 2 Absortion Centrifugal
Dispensers refid éfatin refrigerating machine
280 USRT x 3 |, Rt | 400 USRT x 1
175 USRT x 1
Table.3 Premium ratio of Cooling Equipment
Division K D B
4,019,156kcal/h 6,585,603kcal/h 4,77,8348kcal/h
Load (Include Safety (Include Safety (Include Safety
Factor 20%) Factor 20%) Factor 20%)
4,019,156kcal/h+ 6,585,603kcal/h 4,77,8348kcal/h
Cooling load 3024 3024 3024
= 1,329 USRT = 2,178 USRT =1,580 USRT
absorption
centrifugal absorption refrigerating
refrigerating machine | refrigerating machine| 560 USRT x 2
Fixed svsiem 280 USRT x 2 620 USRT x 3 centrifugal
¥ dispensers absorption refrigerating machine
280 USRT x 3 refrigerating 400 USRT x 1
(1400 USRT) (2310 USRT) 175 USRT x 1
(1695 USRT)
Premium_Ratio 2.6% 6.15% 8.80%

9) 47, FHau), AIZIAE 1997, pp.61~62.
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Operation Status of 7,8,9Month in K Hospital

< G 7Month
i """"" @ 8Manth
=
-~ BS%Maonth
centrifugal refrigerating absorption refrigerating
280(20% X2 ) 280(20%1%3
Capacity(USRT)
Fig. 2 Operation Status of Jul., Aug., Sep. in K Hospital
Capacity utilization rate of 7,8,9Month in K Hospital
£
g
= - O7Month
2
5‘ _ G8Month
E _ ESMonth
£
-
3
centrifugal refrigerating absorption refrigerating
280{20% 42 ) 280(20% %3
Capacity[USRT)
Fig. 3 Capacity utilization rate of Jul., Aug., Sep. in K Hospital
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Table 4. Daily Cooling System uptime of July in K, D, B Hospitals

Operation Status

Capacity

Date

10

12

20

22

23

25

27

2

8

31

Max

Temp. C

3

0.3|28.7

S5[279

26.

5

25.

0[24.6

9|27.0

284

26.

8(27.

6(29.

2

282

27.

8

28.

930.

0|31

2

30.

9|32.

4/31

i

33.

1

9(32.6

centrifugal

K 250RT

125

135

12.

5125

15.

5

16.5

16.5

17.

5

175

235

16.5

10.

5

22

20.

5

dispensers
250RT

135

135

145

135

13.

5

20

21

23

Num. 1
620RT

22

235

4.5

24

235

235

12.

5

Num. 2
620RT

24

23

24

5.5

24

24

12.5

23.

5

24

Num. 3
620RT

24

24

24

235

235

155

23

235

23.

5

Num. 4
450RT

10.5

6.5

centrifugal
175 RT

centrifugal
400 RT

absorption
560 RT

12

10| 11

10.5

9.5

8.5

15

18.5

15

145

20.5

225

235

12.5

Table 5. Daily Cooling System uptime of August in K, D, B Hospitals

Operation Status

Capacity

Date

10

11

12

20

Max

Temp. C

34.

33.

5

335

32,031

2

30.

131

2

32.

4(31

3

29.

3129.

1

4(31.3

11324

315

.2{26.5

centrifugal
250RT

24

24

24

24

24

24

24

24

24

24

11

12

dispensers
250RT

24

13.

5

115

12,5

135

Num. 1
620RT

235

23.

5

23

125

235

Num. 2
620RT

12.

5

235

24

12,5

235

Num. 3
620RT

234125

23.

5

24

24

24

235

24

235

24

235

Num. 4
450RT

10

10.5

5.5

centrifugal
175 RT

centrifugal
400 RT

absorption
560 RT

18] 19

20.

5

20

21

20

20.

5021

21

5

20

22.5

235

21.5

21.5

16.5

20

Table 6. Daily Cooling System uptime of September in K, D, B Hospitals

Operation Status

Date
Capacity

10

11

12

21

22

24

25

27

28

Max

Temp. C

28.

3(28.6/128 4

.7129.2

284

4126.8

23.6

25.5

26.5

264

20.5

213

.7126.2

26.5

254

26.2

26.5

26.2

25.9

264

25.8

252

253

245

centrifugal
250RT

15 |13.5

11

14

12.5

135

10.5

dispensers
250RT

24

12

12.5

15

17.5

16.5

Num. 1
620RT

235

12

24

235

12,5

235

Num. 2
620RT

235

12,5 24

235

235

235

24

235

Num. 3
620RT

24

24

115

235

24

235

24

13

12

13

12

Num. 4
450RT

centrifugal
175 RT

centrifugal
400 RT

absorption
560 RT

185

16.5

16.5
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Operation Status of 7,8, 9Month in D Hospital
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Fig. 4 Operation Status of Jul., Aug., Sep. in D Hospital

Capacity utilization rate of 7,8,9Month in D Hospital
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Operation Status of 7,8,9Month in B Hospital
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Capacity utilization rate of 7,8, 9Month in B Hospital
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