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A Study on Analysis of Energy Consumption of
Hotel in Jeju

Ko, Young-Hoon

Department of Construction and Environmental Engineering
Graduate School of Industry
Cheju National University

Supervised by Professor Choi, Dong-Ho

Summary

This study focused on the analysis of energy consumption of hotel in
Jeju. For this study, we regionally investigated the energy consumption
in Jeju and Seoguipo by questionnaires. Based on the fundamental data,
we classified the energy consumption according to the number of story,
total area of structure, and established year, and equipments. From this
study, we obtained the following.

1. The hotel in Jeju was arranged by the road shape and view.

2. The energy in hotel was overly consumed.

3. The more the number of story, the more energy consumption. As
the using period of hotel decreases, the energy consumption increases.

4. The better the grade of hotel, the more energy consumption.
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Table 1 Item of questionnaire

Item
Building name, Location of Building.
General
) Hotel Class
article
Number of room
Building state : Established vear, Building area and total area,
Air ventilation area,
Structural system, The number of story, Floor height,
Accommondata equipment, etc.
Building - Revised and repaired state and contents of building.
part - Directional window area ratio, Slenderness ratio, Core shape.
Structure of window : The number of windows, Color and kind
of glasses, etc.
Insulation performance of superfical structure : Insulation
structure and kind, etc.
Refrigerator, Pump, Boiler, Air ventilator, etc.
Elevator, Generator, Transformer, Model, capacity, etc.
Established standard of indoor thermal and humidity, etc.
machine and |- Established standard of incoming atmosphere air, Cooling and
Equipment heating days.
part * Load factor of refrigerator and boiler at maximum load in 1997
Automatic control system for air ventilation and lighting.
State of energy saving equipment, Method of air ventilation and
zoning etc.
Energy‘ Monthly utilizing amount according to the energy source and
consumption
capacity supplies, from 1995 till 1999.
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Table 2 Variation of Heat insulation rules according to revision vear

Rule of Heat insulation (HTC. kcal/mhe)
Year  [Location | Qutside of | Lowest uppermost | QOutside | Note
building floor _|ceiling or Roof|~'?¢ W@ window
19799 |- 1.8 15 22 or DW.
1980.12 |- 05 1.0 3.0 or DW.
National 5 5 5
580 (;;1 5(())'D (;;1 5(?D (;;1 78‘4 (1);1 30 or DW.
198412 area ounmn . oumn . aunm . mm .
. 1.0 or 1.0 or 1.0 or 0.8 or ,
Jeu | 30m HI | 300w HL | 3008 HL | 40mg b1 |30 O DW.
Middle 5
0.5 or 05 or 0.35 or ,,0'7 or 29 or DW.
port S0mp HI. | 50mm HI. 80mn HI. 70mm HI.
- South 5 5
1987 7 0.65 or 065 or 0.45 or _0.6 O 131 or DW.
port 40mn HIL | 40mo HI 60mn HI. S0mn HL
. 1.0 or 1.0 or 0.65 or 0.7 or |_ .
e | a0 BI | 30m HL | 40m HI | 40n0 1. [P0 or DW.
» HTC. : Heat Transmission Coefficient HI. © Heat Insulation
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Table 3 Variation of Heat insulation rules according to material

Type of Heat Rock Wool. Glass, cotton,
Insulation Polystyrene foam, The rest material
Polyurethane foam, (unit © m'HC /ka)
Area (unit : mm)
Middle over 50 over 1.6
Outside Wall ot
utside all,
South over 40 over 1.25
Lowest floor port
Jeju over 30 over 1.0
Middle over 80 over 2.5
- port
I'he uppermost South
- over 60 over 19
ceiling or Roof| port
Jeju over 40 over 1.25
Middle over 70 over 2.2
port
. South
Side Wall over 50 over 16
port
Jeju over 40 over 1.6
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3% ASHRAE 90.1-1989 (Energy Efficient Design of New Buildings
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Table 4 Transformed standard of oil
exchange rule exchange oil
classification
unit calorific value unit calorific value

crude oil ka/kg 10,000 ka/ kg 1.00

volatile oil kal/ ¢ 8,300 kg/ ¢ 0.83

kerosene fed/ ¢ 8,700 kg/ ¢ 0.87

light oil ked/ ¢ 9,200 ke/ ¢ 0.92

petroleum | bunker A oil keal/ ¢ 9,400 kg ¢ 0.94

bunker B oil keal/ ¢ 9,700 kg/ ¢ 097

bunker C oil ks ¢ 9,900 ke ¢ 0.99

Jet A-1 fed/ ¢ 8,700 kg ¢ 0.87

JP -4 kel ¢ 8,500 kg/ ¢ 0.87

propane gas kal/kg 12,000 kg’kg 1.20

butane gas leal/kg 11,800 kg'kg 1.18

city gas ka/Nm' 7.000 kg/Nm' 0.70

gas city gas led/Nm' 11,000 kg/Nm 1.10

city gas kal/Nm' 15,000 kg/Nm 1.50

natural gas ka/Nm 10,500 kg/Nm' 1.05

natural gas leal/Nm' (13,000) (keg/kg) (1.30

lead-free coal ka/kg 4500 ke'kg 0.45

coal soft coal keal/ kg 6.600 ke/kg 0.66

cokes e/ kg 6,500 ke/kg 0.65

etc. electricity ka/kWh 2500 kg/iWh 0.25
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note @ 1. FFALYE 1A M00-335(1990. 3. 5)
A7 &2 97 (1kg=10,000kd2 B2HE 71202 §49)
3 HE oz AlgrlEog AYEFE }EE S 1kWh=860kd

[N}

Table 5 Transtormed coefficient of enegy calory

an annual energy consumption | exchange coefficient Sum (kcal/yvear)
A & (kWh) % 0.00086 = () x 1,000,000(ka,/yr)
B-C+# x0,0099 = () % 1,000,0000ka yr)
%] A x0.0092 = () %X 1,000,0000ka/vr)
LNG x0.0095 = () x 1,000,000tka/yr)
Fdg x0.0046 = () x 1,000,000(kd/yr)

note: 1. Sum = an annual energy consumption X exchange coefficient
2. 1kWh=860kd, 1HP=645kd/h, 1% &=3,024ka/h

Table 6 Variation of energy consumptions according to each country

country :
America England Germany | France
Item
Research year 1989 | 1992 | 1989 1991 1986 - - -
269.5
Office 294 | 2736 | 201 b
693.6
department store | 3726 284 3419
Hotel 3979 | 4326 | 4895 | 4895 | 497.2 | 606.8
Hospital 4116 4182 | 4264 | 5823
Apartment 201.2 43 146.2
House 159.1 86
School 203.3 1128 | 103.0 | 885
Store 1887 | 280.8
Restaurant 490.8
Parking lot 557.0 1514
warehouse 846
Religion institution 124.1
theater 80.8 3635
Service institution 188.7 | 280.8
3) A

Az HAMEAANMNE ALEH dUxE 2
kg 2Edl, lkde 145CoA 1kgo] 88 1T Eoled Had Iy

Dtk ke 3F dYEN ZE AU AnEdS YEUYE RO

Table 229 Table23& o2 ghatell Q3 AFZ Uetdles Rolt)

Y 2 @iets A2 AEo) dH45 8 vlusted asy) oE
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Table 7 Energy Consumption by Building Type(Total Energy Consumption )
Office use Comrerical use
Unit| Total | Private | Public | Depart | General | Hitel | Hospital | Apartrent
Buldng | Bulding| Stare | stare
Coel MT| =0 - - - - - - -

Total of Petrdeun | k¢ 20361 | 3180 | 490 | 13041 | 600 | 6806 | 91724 | 14137

Kerosene ké LXT | 1RO 814 872 07 | 1419 | 4117 | 42305
Diesd k¢ 41921 | 1480 | 475 | 11602 | W1 | LIN7 | 41566 | 184191
Bunker-A ke 1,560 - - - - - - 1420
N Bunker-B ke 1880 - - - - 40 - 1,1190
BunkerC ke | 132871 - - %66 180 | 359 | 4650 | 110
Propare MWT| 3328 B3 79 - 1418 | 267 676 156
Butane MT| 241 - - - - - - -
Gity Gas Hm' | 409197 | 273568 | 5963 | 7012 | 11,9077 | H402 | 0260 | 277450

Toal of Blectricity |Mi | 5111.831.3| 810667.2| 6066.3| 130,001.9| 5344966 | 2389643 61291 | 140569

Hectridity Mih | 490904 | 8013724 671,3/6.0] 1299664 | 5126180 231 96.0{ 361560/ 1405120
Midright

M 31071 | 8BO8 | 8IN8 | 190 | 76770 | 61150 | 49161 -
Hectriaty
Sdf Generation M | 110787 | 470 470 - 141960 - 1930 -
Self Ceneration

M | 30460 578 | Bl4 64 56 1543 40 619
(Emergency)

Heat Energy Ceal | $L162 | 12F30 | 65330 | 64600 | 4900 - - qR601.2
District Heating  |Geal | 888972 | 129830 | 6530 | 6400 | 4500 - - RG22
o FFxA gy 7hE AlAde AU wE v RE A wd A
So] © A sz

A BEel ddnx #ad AN FHS &
7 dvi S99 247 9 & glon, o
b Fe N2EE g2 S As YBsn dAED 13 U §a

Wl ol 7] g

Lﬂgr
OT‘
o 4
(o]
lo,
B o
o
2
k=S
Ach
o)
N

= 22k oAy gl 1 R Ye] FFE A

F7hel A 7Rkl A oy A anlFE V1FoR FAoln 23 o1z
2

B>

b AEWAA oYz AugES 7]Fo8 13 YR 2 Ay A
of AR ARAMe 2tF A Yddg 2 wagaoz el
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Table 8 Hotel conditions of Jeju

Deluxe | Deluxe Common |Condomi | traditional | Family | __
Ist | 2nd | 3rd ) T'otal
Ist 2nd Hotel nium Hotel Hotel
Jeju city 4 2 1|52 - - 1 - 25
Sog-w 1po 9 3 4 |1 9 1 9 - 1 16
city
etc. - - 1 1 - 4 - - 6
Total 6 5 6] 6|5 1 6 1 1 47
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Table 9 Building of investigation in Jeju

Regi Total number | Uncollected number Collectgd number of samples
egion of samples of samples Ineffective number of |Effective number of
samples samples
Cheju 47 15 6 26

e AdE Al e 19953 FE XA H(1998'3-1999Q & F 7}z AN 7}
A19] A1 &8 dHolHE BF 813877t oYk ZAIA
gzt dad AEFE AN 4704 F RAAZAN 5 9
9T dyxanF ae 2 7 89 BN HES 264
Aol 55% 2 HAHJCH (Table 9 %), FEEES

TEE BY E153L2 67M4a%F 670, 5253 L& 5743
6% 117047 ZA S o] S Fo]

PR 3T d2670 49 F 74%E A &Y, 2 oste] FHo] 26%E 3}
Atk B AFMNE o]E TRES HF HERAYAOR

Hef A A2 A g838¥ Fig. 15 AFAYG FEEES 267020
ek dole FRWASFE FA3 Aol

N ¥R ol

ol ot
fo =l

>

14 M - » . AT S RN Lo Ty b e oy

.@ksicr)gwi'pcr)ﬁ‘
12 - B Jeju
10 6
2 s
£
2 6
4

above Syear above 4year above 3year above 2year

Fig. 1 Securiting years of examination building.

AFEAGe] F59 BEE Fig 204 2 4 A= vhgt Po)

5
1 =3
7 13702, 5% ©1% 103 oldt7h 10742 HA SAFTRZTF 88%7
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Table 10 Distribution of examination hotel according to a floors

Total Middle port South port Cheju
Below 10 story 40 7 24 23
11~15 story 33 8 15 2
16~20 story 26 6 8 1
21~25 story 8 5 2
above 26 story 3 3

¥ AEo ouAAddy AEhHAF el Be B FR(AAYE 1999)

14

e O Sogwipo
12 W Jeju
10
s ° 4 |
: |
36 |
|
. ‘
2
. N

Below 5 Below 10 Below 15 Below 18
story

Fig. 2 Distribution of examination hotel according to a floors.

9 .
J Sogwipo
8 W Jeju
7
6
o
£ 5
e}
S 4
m 3
3 1 L
2 1
1
0
Under 5 5~10 10~20 20~ 30 above 30
Unit : 1,000m

Fig. 3 Distribution of examination hotel according to a lot area.
105 olste] AFeoz FAH Jdon ol SAR(F
48%)%t= tE 5AE BT 1 QtHTable 10). BT o
o]t} (Fig. 3).

2 o
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Fig. 4 Distribution of examination hotel according to the time of

completion.
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Fig. 5 Distribution of examination hotel according to the

structural form.
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Fig. 6 Distribution of examination building according to the

strutural form of window.
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Building

AAS A-WS AAS+A-WS A-Ws+RS
Air Conditioning System

AAS: All Air System AWS: All Water System
A-WS: Air-Water System RS: Refrigerant System

Fig. 11 Distribution of air conditioning system type in Jeju city.

5

Building

Type of Air Conditioning System

AAS: All Air System AWS: All Water System
A-WS: Air-Water System RS: Refrigerant System

Fig. 12 Distribution of air conditioning system type in Jeju city.
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Fig. 19 An annual energy consumption According to lot area.
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