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Abstract

The objectives of this research are to study the characteristics of the electrical power
consumption of the air-conditioned and lighting systems and to analyse in order to find the
approaches for energy saving as well as the economical engineering vakue of such systems that
have been installed in the office of the Faculty of Industrial Technology and Gemological
Sciences of Rambhai Barni Rajabhat University. The study was conducted on the subjects that
consisted of a 36,000 BTU air-conditioning unit and 16 T-8 type light bulbs. The size of the room,
that was used for this research, was 84 square meters (mz.). There was a two-tier test, one with the
emphasis on the reduction of working hours whilst the other focused on the enhancement of the
subjects' efficiency (e.g. cleaning the air-conditioning system and replacing the light bulbs).

The study has found that the energy consumption of the air-conditioning and the lighting
systems can be classified as the highest energy consuming appliances as the air-conditioning and
the light bulbs both consume energy of 61% and 25% respectively. The research shows that the
reduction in working hours of both systems for 1 hour could reduce the level of energy consumption
by 2.38KWH per day for the air-conditioning system whilst the energy consumption of lighting
system can be reduced by 0.9 KWH per day. As for the cleaning of the air-conditioning system
and replacing the light bulbs from T8-type to T5-type could reduce the energy consumption by
4.45 KWH per day and 2.70 KWH per day respectively. The expenses of this research include the
cost of cleaning the air-conditioning system which is 600 baht per unit and the rate of break-even
is approximately 0.11 year, whilst the costs of light bulbs replacement is 260 baht per light bulb

and it has the rate of break-even per 20 bulbs in approximately 1.58 years.
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@ou  Hmeinn  dweing finfil el pasaugiln iy
.. 6381 6589 208 30 6,240 24,960
n.w. 6589 6300 211 30 6,330 25,320
1.0, 6300 7000 200 30 6,000 24,000
120.9. 7000 7219 219 30 6,570 26,280
w.A. 7219 7429 210 30 6,300 25,200
.0 7429 7765 336 30 10,080 40,320
n.A. 7765 7859 94 30 2,820 11,280
a.a. 7859 8100 241 30 7,230 28,920
n.9, 8100 8350 250 30 7,500 30,000
#1.91. 8350 8496 146 30 4,380 17,520
N.¢. 8496 8721 225 30 6,750 27,000
5.0. 8721 8872 151 30 4,530 18,120

TINYHA 74,730 298,920
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iAo fwesn  fmeing finfil ma waswgie 1wl
u.A. 8872 9032 160 30 4,800 18,000
0. 9032 9197 165 30 4,950 18,562.5
.. 9197 9371 174 30 5,220 19,575
14.9. 9371 9515 144 30 4,320 16,200
N.A. 9515 9689 174 30 5,220 19,575
i.¢ 9689 9929 240 30 7,200 27,000
f.f. 9929 10187 258 30 7,740 29,025
o.f. 10187 10448 261 30 7,830 29,362.5
N.8. 10448 10634 186 30 5,580 20,925
1.9, 10634 10718 84 30 2,520 9,450
N.4. 10718 10842 124 30 3,720 13,950
5.9. 10842 10923 81 30 2,430 9,112.5
FIGUN 61,530  230,737.5




Mg 19 npureiumssadumsldndsnu IiihlussuuiSuemeiodaldanu o 2 Tue/5u

Fundoudl  mviiwesneu avimefuds fluiites YUIA AFuFINIG  anmdudning Unit 114 NIBLHE
fufudoya (kwh) (kwh) (@133, Btu/hr Meuon malu (kwh)
12 W.8.55 618.5 640.0 84 ATN. 36,000 Btu/hr 59.0 RH 78.7 RH 21.5
13 W.8.55 640.0 663.7 84 ATU. 36,000 Btu/hr 60.2 RH 80.1 RH 23.7 \
14 W.8. 55 663.7 686.6 84 AW, 36,000 Btu/hr 62.5 RH 82.4 RH 229
15 W.8. 55 686.6 709.4 84 AW, 36,000 Btu/hr 58.4RH 79.2 RH 228
16 W.8. 55 709.4 730.5 84 ATU. 36,000 Btu/hr 55.8 RH 77.6 RH 21.1
17 W.8. 55 730.5 750.7 84 ATU. 36,000 Btu/hr 58.9 RH 78.7 RH 20.2
18 W.8. 55 750.7 770.7 84 ATU. 36,000 Btu/hr 56.9 RH 79.2 RH 20.0
19 W.8. 55 770.7 791.4 84 AW, 36,000 Btu/hr 60.0 RH 81.1 RH 20.7 Icom = 14.8 A
20 W.8. 55 791.4 813.4 84 AW, 36,000 Btu/hr 57.4RH 79.3 RH 22.0 Ifan = 0.93 A
21 W.8.55 813.4 834.2 84 ATN. 36,000 Btu/hr 60.8 RH 78.8 RH 20.8
22 W.4.55 834.2 855.7 84 ATN. 36,000 Btu/hr 57.7RH 80.2 RH 21.5
23 W.4. 55 855.7 876.8 84 ATN. 36,000 Btu/hr 54.8 RH 78.8 RH 21.1
24 1.8. 55 876.8 897.2 84 AW, 36,000 Btu/hr 56.5 RH 79.8 RH 204
25 M.8. 55 897.2 917.6 84 AT, 36,000 Btu/hr 58.7RH 79.0 RH 204 ]
26 W.8.55 917.6 940.4 84 ATU. 36,000 Btu/hr 57.4 RH 80.0 RH 22.8
sammanmms landaa 21.46 kwh/3u
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Fundoudl  mviiwesneu  aviimefuds fluiites YUIA AFuFINIG  anmdudning Unit 114 NIBLHE
fufudoya (kwh) (kwh) (@133, Btu/hr Meuon malu (kwh)
16 9.A1. 55 127.0 143.1 84 ATN. 36,000 Btu/hr 59.0 RH 78.7 RH 16.1
179...55 143.1 161.4 84 ATU. 36,000 Btu/hr 60.2 RH 80.1 RH 18.3 \
18 ¢1.9. 55 161.4 179.2 84 A1TU. 36,000 Btu/hr 62.5 RH 82.4RH 17.8
19 e1.A. 55 179.2 197.8 84 ATU. 36,000 Btu/hr 58.4 RH 79.2 RH 18.6
20 91.9. 55 197.8 2184 84 ATU. 36,000 Btu/hr 55.8 RH 77.6 RH 20.6
21 91.9. 55 2184 235.2 84 ATU. 36,000 Btu/hr 58.9 RH 78.7 RH 16.8
22 91.91. 55 2352 256.5 84 ATU. 36,000 Btu/hr 56.9 RH 79.2 RH 21.3
23 .. 55 256.5 277.2 84 ATU. 36,000 Btu/hr 60.0 RH 81.1 RH 20.7 Icom=14.8 A
24 1.9, 55 277.2 296.2 84 ATU. 36,000 Btu/hr 57.4 RH 79.3 RH 19.0 Ifan=0.93 A
25 9.9. 55 296.2 317.7 84 ATN. 36,000 Btu/hr 60.8 RH 78.8 RH 21.5
26 91.9. 55 317.7 3359 84 ATN. 36,000 Btu/hr 57.7RH 80.2 RH 18.2
27 91.91. 55 3359 354.1 84 ATN. 36,000 Btu/hr 54.8 RH 78.8 RH 18.2
28 f1.91. 55 354.1 3753 84 ATU. 36,000 Btu/hr 56.5 RH 79.8 RH 21.2
29 e1.A1. 55 375.3 394.3 84 ATU. 36,000 Btu/hr 58.7RH 79.0 RH 19.0 ]
30 ... 55 3943 4133 84 ATU. 36,000 Btu/hr 57.4 RH 80.0 RH 19.0
19 .. 55 19.08 kwh/3U
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Fundoudl  mviiwesneu avimefuds fluiites YUIA AFuFINIG  anmdudning Unit 114 NIBLHE
fufudoya (kwh) (kwh) (@133, Btu/hr Meuon malu (kwh)
16 9.A1. 55 127.0 143.1 84 AU 36,000 Btu/hr 59.0 RH 78.7 RH 16.1
179...55 143.1 161.4 84 AU 36,000 Btu/hr 60.2 RH 80.1 RH 18.3 \
18 1.9, 55 161.4 179.2 84 A5 36,000 Btu/hr 62.5 RH 82.4 RH 17.8
19 9.9, 55 179.2 197.8 84 AW, 36,000 Btu/hr 58.4RH 79.2 RH 18.6
20 91.9. 55 197.8 2184 84 ATU. 36,000 Btu/hr 55.8 RH 77.6 RH 20.6
21 91.9. 55 2184 235.2 84 ATU. 36,000 Btu/hr 58.9 RH 78.7 RH 16.8
22 91.91. 55 235.2 256.5 84 ATU. 36,000 Btu/hr 56.9 RH 79.2 RH 21.3
23 4.A. 55 256.5 2772 84 AW, 36,000 Btu/hr 60.0 RH 81.1 RH 20.7 Icom = 14.8 A
24.0.9. 55 2772 296.2 84 AW, 36,000 Btu/hr 57.4RH 79.3 RH 19.0 Ifan = 0.93 A
25 9.9. 55 296.2 317.7 84 ATN. 36,000 Btu/hr 60.8 RH 78.8 RH 21.5
26 91.9. 55 317.7 3359 84 ATN. 36,000 Btu/hr 57.7RH 80.2 RH 18.2
27 91.91. 55 3359 354.1 84 ATN. 36,000 Btu/hr 54.8 RH 78.8 RH 18.2
28 .0 55 354.1 375.3 84 AW, 36,000 Btu/hr 56.5 RH 79.8 RH 212
29 0.9, 55 375.3 394.3 84 AT, 36,000 Btu/hr 58.7RH 79.0 RH 19.0 ]
30 ... 55 3943 4133 84 ATU. 36,000 Btu/hr 57.4 RH 80.0 RH 19.0
sammanmms landaa 19.08 kwh/31
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Fundoudl  mviiwesneu aviimefuas fluiites YUIA AFuFINIG  anmdudning Unit 114 NIBLHE
fufudoya (kwh) (kwh) (@133, Btu/hr Meuon malu (kwh)

1 5.0.55 967.0 982.5 84 AU 36,000 Btu/hr 56.6 RH 81.2RH 15.5

2 5.0.55 982.5 998.5 84 AU 36,000 Btu/hr 53.7RH 76.5 RH 16.0

35.A.55 998.5 1015.2 84 AU 36,000 Btu/hr 60.0 RH 80.7 RH 16.7

49.9.55 1015.2 1030.7 84 ATU. 36,000 Btu/hr 61.8 RH 75.2 RH 15.5

55...55 1030.7 1042.4 84 ATU. 36,000 Btu/hr 63.0 RH 75.7RH 11.7 HgAIUND

6 5.71.55 1042.4 1057.7 84 ATU. 36,000 Btu/hr 62.2 RH 77.4 RH 15.3

7 5...55 1057.7 1072.9 84 ATU. 36,000 Btu/hr 63.4 RH 75.8 RH 15.2

8 5.A.55 1072.9 1087.0 84 ATU. 36,000 Btu/hr 56.7 RH 72.0 RH 14.1 Icom=14.8 A
9 5.0. 55 1087.0 1101.2 84 ATU. 36,000 Btu/hr 62.4 RH 74.2 RH 14.2 Ifan=0.93 A
10 5.9. 55 1101.2 11143 84 ATN. 36,000 Btu/hr 60.0 RH 81.1 RH 13.1

11 5.7. 55 11143 1130.3 84 ATN. 36,000 Btu/hr 58.7RH 79.2 RH 16.0

12 5.91. 55 1130.3 1144.5 84 ATN. 36,000 Btu/hr 56.4 RH 80.6 RH 14.2

13 5.7. 55 1144.5 1158.3 84 ATU. 36,000 Btu/hr 61.7 RH 76.7 RH 13.8

14 5.7. 55 1158.3 1172.5 84 ATU. 36,000 Btu/hr 573 RH 72.6 RH 14.2

159.1.55 1172.5 1186.5 84 ATU. 36,000 Btu/hr 60.0 RH 70.2 RH 14.0

s asaIMs lenaaay

14.63 kwh/3U
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Tundeu/l muilmoiney  1aviimesnas e . - Saundanunld
. 111U ABA ECNGNTRET MBI
nnuveya (kwh) (kwh) GE) (kwh)
12 W.8.55 160.1 167.6 84 asu. 16 T836 W. 7.5 \
13 N.8.55 167.6 174.0 84 asu. 16 T8 36 W. 6.4
14 W.8. 55 174.0 182.6 84 AT, 16 T8 36 W. 8.6
15W.8. 55 182.6 190.1 84 AT, 16 T8 36 W. 7.5
16 W.8. 55 190.1 197.7 84 asu. 16 T8 36 W. 7.6
17 W.8. 55 197.7 203.0 84 asu. 16 T8 36 W. 53
18 W.8. 55 203.0 210.0 84 aTu. 16 T836 W. 7.0
(TWlnszann)
19 W.8. 55 210.0 220.5 84 AT, 16 T8 36 W. 10.0
1=64A
20 W.. 55 220.5 228.0 84 AT, 16 T8 36 W. 7.5
21 W.8. 55 228.0 2354 84 asu. 16 T836 W. 7.4
22 W.8. 55 2354 242.6 84 asu. 16 T8 36 W. 7.2
23 N.8. 55 242.6 249.8 84 AT, 16 T8 36 W. 7.2
24 W.. 55 249.8 257.3 84 AT, 16 T8 36 W. 7.5
25W.8. 55 257.3 264.1 84 AT, 16 T8 36 W. 6.8 ]
26 W.8. 55 264.1 2713 84 asu. 16 T836 W. 7.2
samdomms ldndsnu 7.38 kwh/Ju

wanentie : mnszud Wfhaonasaniiny 0.4 A
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Tundeu/l mulmesneu  1aviinesnas fiufiffeq . - Snauwdnuiild
fifutows et et A 111U ABA ¥iAvaana . QU
24 9.0, 55 383 45.0 84 aTu. 16 T836 W. 6.7
25a.0.55 45.0 51.5 84 aTu. 16 T8 36 W. 6.5 \
26 9.9, 55 515 57.9 84 AT, 16 T8 36 W. 6.4
27 9.9. 55 57.9 63.0 84 AT, 16 T8 36 W. 5.1
28 f1.A. 55 63.0 70.7 84 a3, 16 T8 36 W. 7.7
29 e1.A. 55 70.7 77.4 84 aTu. 16 T8 36 W. 6.7
30 e1.A. 55 77.4 83.7 84 aTW. 16 T8 36 W. 6.3
310.0.55 83.7 90.2 84 A3, 16 T8 36 W. 6.5 1=64A
1 W.8. 55 90.2 96.6 84 A3, 16 T8 36 W. 6.4
2N.Y.55 96.6 103.2 84 3. 16 T836 W. 6.6
3NY.55 103.2 109.7 84 aTu. 16 T8 36 W. 6.5
4N.Y.55 109.7 116.0 84 aTu. 16 T8 36 W. 6.3
5W.8. 55 116.0 122.7 84 A3, 16 T8 36 W. 6.7
6 W.8. 55 122.7 129.1 84 A3, 16 T8 36 W. 6.4 ]
7N.Y.55 129.1 135.6 84 aTu. 16 T8 36 W. 6.5
sammdeAmslFwdaan 6.48 kwh/Ju

wanentie : mnszud Wfhaonasaniiny 0.4 A
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Tundeu/l mulmesneu  1aviinesnas fiufiffeq . - Snauwdnuiild
fifutows et et A 111U ABA ¥iAvaana . QU
24 9.0, 55 383 45.0 84 aTu. 16 T836 W. 6.7
25a.0.55 45.0 51.5 84 aTu. 16 T8 36 W. 6.5 \
26 9.9, 55 515 57.9 84 AT, 16 T8 36 W. 6.4
27 9.9. 55 57.9 63.0 84 AT, 16 T8 36 W. 5.1
28 f1.A. 55 63.0 70.7 84 a3, 16 T8 36 W. 7.7
29 e1.A. 55 70.7 77.4 84 aTu. 16 T8 36 W. 6.7
30 e1.A. 55 77.4 83.7 84 aTW. 16 T8 36 W. 6.3
310.0.55 83.7 90.2 84 A3, 16 T8 36 W. 6.5 1=64A
1 W.8. 55 90.2 96.6 84 A3, 16 T8 36 W. 6.4
2N.Y.55 96.6 103.2 84 3. 16 T836 W. 6.6
3NY.55 103.2 109.7 84 aTu. 16 T8 36 W. 6.5
4N.Y.55 109.7 116.0 84 aTu. 16 T8 36 W. 6.3
5W.8. 55 116.0 122.7 84 A3, 16 T8 36 W. 6.7
6 W.8. 55 122.7 129.1 84 A3, 16 T8 36 W. 6.4 ]
7N.Y.55 129.1 135.6 84 aTu. 16 T8 36 W. 6.5
sammdeAmslFwdaan 6.48 kwh/Ju

wanentie : mnszud Wfhaonasaniiny 0.4 A
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Tundeu/l muilmeiney  avilneivas fiufiffe . \ Suauwdnuild
fifutows . . ~ 4 111IUKAeA ¥iiavoinaea et MBI
6 5.01. 55 335.1 338.7 84 asu. 20 Lekise Retrofit T5 28 W. 3.6

75.0.55 338.7 3424 84 asu. 20 Lekise Retrofit T5 28 W. 3.7 \

8 3.0, 55 3424 346.2 84 AT, 20 Lekise Retrofit T5 28 W. 3.8

95.0.55 346.2 350.0 84 AT, 20 Lekise Retrofit T5 28 W. 3.8

10 5.9. 55 350.0 353.8 84 asu. 20 Lekise Retrofit T5 28 W. 3.8

11 5.A.55 353.8 357.6 84 AT, 20 Lekise Retrofit T5 28 W. 3.8

12 5.A. 55 357.6 3614 84 asu. 20 Lekise Retrofit T5 28 W. 3.8

13 5.0. 55 361.4 365.2 84 AT, 20 Lekise Retrofit T5 28 W. 3.8 1=29A
14 5.0. 55 365.2 369.0 84 AT, 20 Lekise Retrofit T5 28 W. 3.8

15 5.A.55 369.0 3725 84 AT, 20 Lekise Retrofit T5 28 W. 3.5

16 5.9. 55 3725 376.4 84 asu. 20 Lekise Retrofit T5 28 W. 3.9

17 5.9. 55 376.4 380.4 84 asu. 20 Lekise Retrofit T5 28 W. 4.0

18 .0. 55 380.4 384.2 84 AT, 20 Lekise Retrofit T5 28 W. 3.8

19 5.0. 55 384.2 388.0 84 AT, 20 Lekise Retrofit T5 28 W. 3.8 ]

20 5.9. 55 388.0 391.8 84 asu. 20 Lekise Retrofit T5 28 W. 3.8

saumdeAmslFndaan 3.78 kwh/3u

wanene : mnszud lfhaovasaniiny 0.145 A
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