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Abstract

| This article presents Cost-Effectiveness Analysis of Replacing Air Conditioning Units Older than 10
Years Simulation Center, 3rd Floor, Dental Laboratory and Research Building, Faculty of Dentistry, Mahidol
University. Based on a detailed survey of the laboratory, which spans a total area of 1,100 square meters,
the facility is currently served by 23 air conditioning units with a combined capacity of 1,062,000 BTU. The
current air conditioning system is significantly oversized for the designated area, with an excess capacity of
164,000 BTU. The excessive BTU capacity prevents the system from running long enough cycles to
effectively dehumidify the air. This results in High Relative Humidity: An average of 59% RH, which can lead
to discomfort and potential moisture-related issues. "With an average Energy Efficiency Ratio (EER) of 3.93
and a cooling efficiency of 33.36%."%, indicating substantial energy waste. This inefficiency manifests in high
electricity consumption, totaling 533,277.67 kWh per year based on a standard operating schedule of 8
hours per day. When calculated against the 2025 average electricity tariff of 4.69 baht the financial impact
is considerable, resulting in an annual expenditure of 2,501,072.26 baht/year |

To address the aforementioned issues, the Creator designed and installed 23 new air conditioning
units with a total cooling capacity of 898,000 BTU, specifically calculated to suit the requirements of the
usage areas. Under an operational schedule of 8 hours per day, the new system consumes 438,199.35 kWh
of electricity per year. At a rate of 4.69 baht per unit, this represents an annual energy cost of 2,055,154.94
baht Compared to the previous system, this upgrade achieves an energy saving of 95,078.32 kWh per year,
equivalent to a cost reduction of 445,917.32 baht annually. Given the total installation cost of 2,047,000
baht, the project yields a payback period of 4.6 year. Ultimately, the installation of these new units not
only reduces electricity expenses and environmental impact but also enhances the organization’s image as

an eco-friendly entity, strictly aligning with our energy management and sustainable development policies.

Keywords: Air conditioner / Electrical energy / Environment
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w3esUFusInaAin
a1y BTU A1UsEANENIN (Name Plate) | AruszAvsnmiiiald | Amdudosas | ammigdl °C | Avwduduring
1 48,000 11.76 4.30 36.60 25 59
2 48,000 11.76 4.01 34.10 25 61
3 48,000 11.76 3.90 33.18 25 63
4 48,000 11.76 4.17 35.48 25 62
5 48,000 11.76 3.95 33.57 26 57
6 48,000 11.76 3.73 31.73 25 60
7 48,000 11.76 3.73 31.76 25 60
8 48,000 11.76 3.75 3191 26 59
9 48,000 11.76 3.63 30.87 26 58
10 48,000 11.76 391 33.27 26 59
11 48,000 11.76 3.98 33.87 26 60
12 48,000 11.76 4.03 34.26 25 58
13 48,000 11.76 3.89 33.04 26 58
14 48,000 11.76 3.72 31.63 26 60
15 48,000 11.76 4.49 38.19 25 58
16 48,000 11.76 3.84 32.68 26 60
17 48,000 11.76 3.97 33.75 26 58
18 48,000 11.76 3.92 33.31 26 59
19 48,000 11.76 4a.17 35.49 25 60
20 18,000 13 578 44.50 25 59
21 48,000 11.76 3.62 30.75 26 59
22 48,000 11.76 371 31.51 26 59
23 36,000 9.65 2.11 21.83 25 59
39 | 1,062,000 11.72 3.93 33.36 25.52°C 59

NNMITIVTIVBYALATIATIENAUTEANTA N ndsFuuuaTestFuenialyy 91uiu 23 1T vua

P

334 987 898,000 BTU lnemunauszavsnmitinlainnisiiuaidl anadessi Andusesag 100 uwariigumgi

q U

\WAgagi 24.53 °C uazllaNuTudivs wagegil (53 %RH) UAAIRINNTINN 2

M1399 2 Kan1InsIvineselTuaImAaUTuUTIIuI 23 1ATeq

\3asUFuanARnaslysi
Ay BTU | 1UszAnsnin (Name Plate) | Awszaudnmitinld | Andufevas | qaugli | Aanududuivg
1 40,000 3.43 4.82 100 24.8 58
2 40,000 3.43 4.38 100 239 57
3 40,000 3.43 4.43 100 239 59
4 40,000 3.43 4.79 100 24.9 56
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M19199 2 wan13nTIRIAesesUTURINIANAIUSUUTITILIU 23 1ATeY (MD)

w3esUFusniadanslvsi
afu BTU | AwszAnSnm (Name Plate) | Awszdvsamiidnld | Amdudosas | gaumgli | Avwduduing
5 40,000 3.43 4.71 100 24.8 58
6 40,000 3.43 4.64 100 24.8 55
7 40,000 3.43 4.68 100 24.6 59
8 40,000 3.43 4.52 100 24.6 57
9 40,000 3.43 4.69 100 24.7 53
10 40,000 3.43 4.44 100 24.7 54
11 40,000 3.43 4.62 100 24 54
12 40,000 3.43 4.60 100 24 54
13 40,000 3.43 4.83 100 24 54
14 40,000 3.43 4.71 100 24.9 55
15 40,000 3.43 4.44 100 25 55
16 40,000 3.43 0.95 100 25 58
17 50,000 2.75 3.45 100 24.8 58
18 50,000 2.75 3.43 100 24.8 58
19 24,000 3.79 6.37 100 24 55
20 18,000 3.79 2.08 100 24 54
21 40,000 3.43 13.57 100 25 58
22 40,000 3.43 15.76 100 25 58
23 36,000 3.43 4.01 100 24 58
WNaTIu | 898,000 3.40 5.17 100 25 56

NMITIUTWVBYaRAIRTIEnAINITIenasnuliv neuduusauesesUuonadia 91 23 1a3eq
WATIN 07 898,000 BTU Inenunamdsnulilvhneiiou iinlaainnisiivan Iradeey 44439.81 nalfiou
Amdulivined iialaannmsiueiuaziinwaduey 533277.67 ned lneAnduliuaeieesil 2,501,072.26

UIMA0T LARIRIAITIN 3

M1399 3 wan1InsinamdsnulieIesdfueinianeuy U w23 1ATeq

iSasuSuaInALin
19U BTU kw KW/hr KW/t kw/Al TIUIUEY/ UM
1 48,000 11.15 89.21 1784.30 21411.58 100,420.30
2 48,000 11.97 95.74 1914.88 22978.52 107,769.28
3 48,000 12.30 98.40 1967.95 23615.41 110,756.29
a4 48,000 11.50 92.04 1840.74 22088.90 103,596.95
5 48,000 12.16 97.26 1945.21 23342.46 109,476.14
6 48,000 12.86 102.90 2058.09 24697.11 115,829.45
7 48,000 12.85 102.82 2056.41 24676.89 115,734.63
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719297 3 Han15n5ITaRmaNnUlvesesUTueINIANeuU UYWL 23 LATed (M)

wSesUSuaInIALi

19U BTU kW KW/hr KW/iiau kWAl TIUWRY/ UM
8 48,000 12.79 102.31 2046.30 24555.58 115,165.68
9 48,000 13.22 105.77 2115.38 25384.55 119,053.52
10 48,000 12.27 98.14 1962.90 23554.76 110,471.81
11 48,000 12.05 96.42 1928.36 23140.27 108,527.88
12 48,000 11.92 95.32 1906.45 22877.43 107,295.15
13 48,000 12.35 98.82 1976.38 23716.51 111,230.41
14 48,000 12.91 103.24 2064.83 24777.99 116,208.76
15 48,000 10.69 85.51 1710.16 20521.96 96,247.97
16 48,000 12.49 99.91 1998.28 23979.35 112,463.15
17 48,000 12.09 96.75 1935.10 23221.15 108,907.19
18 48,000 12.25 98.02 1960.37 23524.43 110,329.57
19 48,000 11.50 91.99 1839.90 22078.79 103,549.54
20 18,000 3.11 24.89 497.88 5974.62 28,020.96
21 48,000 13.27 106.19 2123.80 25485.64 119,527.65
22 48,000 12.95 103.62 2072.41 24868.97 116,635.47
23 36,000 17.09 136.69 2733.73 32804.80 153,854.51

WU 1,062,000 277.75 2221.99 44439.81 533277.67 2,501,072.26

IINMITIUTIVBYALaLIATIENAINTlyna Ul vdsuSuusaasesdsuanmaluy 911 23 1n3es
W 0871 898,000 BTU Taenunamdsnulivnaiiou iialaainnisiiuan fianedeey 36,516.61 aeiiou
andsnulivined Atalaannisiiua Iaadeey 438,199.35 el TneAnduduadesyil 2,055,154.94 unae

1 wazanusaanalyatesedadla 445,917.32 v Wawlsuiunauusule uannannsned 4

M1919% 4 Han13nTITanmAsnuliviesesUTu A USuugesduau 23 1n3ed

w3asuuanARan vl
U BTU kw KW/hr KW/ifau kw/Al FIUURY/UM
1 40,000 8.30 66.38 1327.69 15932.32 74,722.56
2 40,000 9.12 73.00 1459.96 17519.48 82,166.37
3 40,000 9.02 72.20 1443.95 17327.40 81,265.53
4 40,000 8.36 66.85 1336.96 16043.52 75,244.10
5 40,000 8.49 67.94 1358.86 16306.36 76,476.84
6 40,000 8.62 69.00 1379.92 16559.09 77,662.16
7 40,000 8.55 68.36 1367.29 16407.45 76,950.96
8 40,000 8.85 70.77 1415.31 16983.69 79,653.49
9 40,000 8.52 68.20 1363.92 16367.02 76,761.31
10 40,000 9.01 72.11 1442.27 17307.19 81,170.70
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M19°99 4 namsaTainamdsnulnnaisslsueiniands Uiuuediuau 23 1eses (me)

w3asUSunARanslus

19U BTU kw KW/hr kW/ihau kWAl TIUAURU/UM
11 40,000 8.67 69.33 1386.66 16639.97 78,041.46
12 40,000 8.70 69.63 1392.56 16710.74 78,373.35
13 40,000 8.29 66.30 1326.01 15912.10 74,627.74
14 40,000 8.49 67.90 1358.02 16296.25 76,429.42
15 40,000 9.01 72.07 1441.42 17297.08 81,123.29
16 40,000 42.27 338.16 6763.15 81157.76 380,629.90
17 50,000 14.48 115.88 2317.57 27810.79 130,432.59
18 50,000 14.57 116.55 2331.04 27972.54 131,191.20
19 24,000 3.77 30.16 603.19 7238.29 33,947.56
20 18,000 8.66 69.25 1384.98 16619.75 77,946.63
21 40,000 2.95 23.59 ar1.77 5661.23 26,551.16
22 40,000 2.54 20.30 406.06 4872.70 22,852.97
23 36,000 8.99 71.90 1438.05 17256.64 80,933.64

WNATIN 898,000 228.23 1825.83 36516.61 438199.35 2,055,154.94
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