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ABSTRACT

This study examines the energy consumption and energy saving and energy efficiency of the
Dhurakij Pundit University library building also places importance on the choice of materials applied to the
building, which is of great importance as it affects the energy consumption of the building's air conditioning
system. The variables that affect the energy use in the building, such as the usable area of the building, the
proportion of the internal heat load of the building are the outdoor climate of the building and the building frame
material. For the above reasons, the focus is on the building material frame as an important part. Therefore, this
study was conducted by using computer simulation program eQUEST v. 3-65 which is a building simulation
tool for analyzing the heat transfer value and the amount of energy used within the building due to the
modification of the building frame material. A good building frame should be able to prevent excessive heat
from entering the building to reduce the load on the air conditioning system and lead to a reduction in electricity
consumption and energy costs. Therefore, there should be a design guideline to improve the frame of the
building to be suitable for the building to improve energy efficiency. The study found that the results of the
simulation program and suggest as a measure to reduce energy consumption is to install gypsum board as
insulation. This investment and can save 1188.50 kwh of energy, representing a cost savings of 5017.61 baht,
saving 1.77% per year and has the fastest payback period compared to investments in other measures, so its

worth the investment.

Keyword: Building energy use /Heat load ratio/ Building envelop
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Electric
Consumption | 4.9. NN, i.n 14.8. N.A. e n.f. a.a. n.8. 9.9, N.8. 5.9. Total
(kWh)
Space Cool | 3998.8 | 3884.5 | 4453.5 | 4512.2 | 4493.7 | 4387.7 | 4474.2 | 4518.2 | 4256.8 | 4552.4 | 3910.8 | 3821.9 | 51264.7
Heat Reject. | 380.1 | 269.8 | 4344 | 4702 | 501.5 | 507.5 | 4325 | 4654 | 4153 | 440.6 | 320.8 273 4911.1
Vent. Fans 200.8 | 184.7 | 208.7 | 208.7 | 208.7 | 200.8 | 208.7 | 211.1 1984 | 208.7 | 187.1 | 2064 | 2432.8
Pumps &
681 645 7292 | 729.2 | 7292 | 701.2 | 729.2 | 736.5 694 729.2 | 652.3 | 7019 | 8457.9
Aux.
Total 5260.7 | 4984 | 5825.8 | 5920.3 | 5933.1 | 5797.2 | 5844.6 | 5931.2 | 5564.5 | 5930.9 | 5071 | 5003.2 | 67066.5
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M990 3 AaTeRFeuNeunizantuy Ady EverGrm 6

Electric
Consumption u.n. NN, fia 1.8, n.A. . n.A. a.n. 0.8, f.9. n.e. 5.A. Total
(kWh)
Space Cool 3994.8 3902.9 4460.9 | 4506 4472.8 4351.9 4474.2 4511.3 4260 4486.4 3905.1 3853.2 51179.5
Heat Reject. 374.9 272.2 432.6 468.1 496.8 503.3 432.7 464.8 416.8 436.8 320.3 274.3 4893.6
Vent. Fans 279.3 256.9 290.5 290.5 290.5 279.3 290.5 293.8 276.1 290.5 260.2 287.2 33853
Pumps & Aux. 681.9 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 701.9 8458.8
Total 5330.9 5007 5989.3 5989.3 5989.3 5835.7 5926.6 6006.4 5646.9 5942.9 5137.9 5116.6 67917.2
4' Aa v Aa ] v 9
M1 4 AarlvgdFuduauIunuanuiou No Gypsum Board
Electric
Consumption u.n N.N. ﬁ.ﬂ 1.8, n.A 1. n.A. a.n. .8 .9, n.g 5.A. Total
(kWh)
Space Cool 3999.2 | 3903.5 | 4461 4505.9 | 4469.8 | 4347.8 | 4474 4507.9 | 4258.6 4482.7 3903 3914.1 51227.5
Heat Reject. 374.6 272.4 432.8 468.2 496.6 502.2 432.9 464.8 416.6 435.6 320.1 278.6 4895.4
Vent. Fans 295.7 272 307.4 307.4 307.4 295.7 307.4 311 292.2 307.4 275.5 303.9 3583
Pumps &
681.9 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 705.4 8462.3
Aux.
Total 5351.4 | 50929 | 5930.4 6010.7 | 6003 5846.9 | 5943.5 | 6020.2 | 5661.4 5954.9 51509 | 5202 67917.70
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d' a 4 = a
AN S wnsielseufeuuuuaa Gypsum Board

Electric
Consumption u.n N, fin .8, W.A 1. n.A. a.n. n.e. a.9. .. 5.0, Total
(kWh)
Space Cool 4028.6 | 3879.1 44519 | 4508.4 | 4494.5 | 4398.8 | 4477.6 | 4522.8 | 4265.9 4573 3910.4 | 3857.6 51368.6
Heat Reject 380.8 268.7 4329 469.4 500.8 508 432.4 464.9 415.7 441.9 320.3 274.7 4910.5
Vent. Fans 184.9 170.1 192.2 192.2 192.2 184.9 192.2 194.2 182.8 192.2 172.1 190.2 2240.2
Pumps & Aux. 682.7 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 702.7 8460.4
Total 5277 4962.9 | 5806.2 | 5889.2 | 5899.2 | 5792.9 | 5831.4 | 5918.4 | 5558.4 | 5936.3 | 5055.1 5025.2 | 66729.20
d' a ¢ (A I Aa A
M1519N 6 AAsznlasunsanitluriiad Blue
Electric
Consumption N.A NN, ﬁ.ﬂ 1.8, Nn.A ;J.U N.A. a.n. N.8. .0, N.8 B.9. Total
(kWh)
Space Cool 3994.2 3902.2 4460.3 4505.5 44729 4352.4 4473.7 4511.4 4259.7 4487.3 3905 3844.9 51169.5
Heat Reject 374.9 272.1 432.5 468 496.8 503.4 432.7 464.9 416.7 436.7 320.3 273.7 4892.7
Vent. Fans 276.9 254.7 288 288 288 276.9 288 291.2 273.7 288 258 284.7 3356.1
Pumps & Aux. 681.9 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 701.1 8458
Total 5327.9 5074 5910 5990.7 5986.9 5833.9 5923.6 6004 5644.1 5941.2 5135.6 5104.4 67876.3
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M319N 7 daserdseuounszan Adv EverGrn 6

Electric
Consumption | {.A N.N. ii.a 134.8. Nn.A fi.g n.f. a.n. 0.8, .0, .8, 5.9. Total
(kWh)
Space Cool 3994.8 | 3902.9 | 4460.9 | 4506 4472.8 | 4351.9 | 4474.2 | 4511.3 | 4260 4486.4 | 3905.1 | 3853.2 | 51179.5
Space Cool 374.9 272.2 432.6 468.1 496.8 503.3 432.7 464.8 416.8 436.8 320.3 274.3 4893.6
Vent. Fans 279.3 256.9 290.5 290.5 290.5 279.3 290.5 293.8 276.1 290.5 260.2 287.2 3385.3
Pumps &

681.9 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 701.9 8458.8
Aux.
Total 5330.9 | 5077 5913.2 | 5993.8 | 5989.3 | 5835.7 | 5926.6 | 6006.4 | 5646.9 | 5942.9 | 5137.9 | 5116.6 | 67917.2

d’ a ¢ (A I
M3190 8 AAseriasunszantu Low-E
Electric
Consumption i.n N.N. fl.ﬂ 134.8. n.A EYRIN N.A a.9. [1RIN .0, n.4 5.A. Total
(kWh)

Space Cool 3977.6 | 3902 4460.8 | 4506.5 | 4473.5 | 4353 4473.6 | 4511.6 | 4259.9 | 4489.1 | 3903.5 | 3819 51130.1
Heat Reject 374.1 272.1 432.5 468.1 496.9 504.1 432.7 465 416.9 436.9 320.1 272.4 4891.8
Vent. Fans 276.4 2543 287.5 287.5 287.5 276.4 287.5 290.7 273.1 287.5 257.5 284.2 3350.1
Pumps &

679.3 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 701.1 84554
Aux.
Total 5307.4 | 5073.4 | 5910 5991.3 | 5987.1 | 5834.7 | 5923 6003.8 | 5643.9 | 5942.7 | 5133.4 | 5076.7 | 67827.4
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M990 9 AaTeHFouMeunszantuy Ady EverGm 6 1gUAUNTZ0 Low-E

Electric
Consumption N.A N.N. A.A. 1.8, w.A. .8, n.A. a.f. .8, f.A. N.8. 5.9, Total

(kWh)

Space Cool 3994.8 | 3902.9 | 4460.9 | 4506 4472.8 | 4351.9 | 44742 | 4511.3 | 4260 4486.4 | 3905.1 | 3853.2 | 51179.5

Heat Reject 374.9 272.2 432.6 468.1 496.8 503.3 432.7 464.8 416.8 436.8 320.3 2743 4893.6

Vent. Fans 279.3 256.9 290.5 290.5 290.5 279.3 290.5 293.8 276.1 290.5 260.2 287.2 3385.3
Pumps &

681.9 645 729.2 729.2 729.2 701.2 729.2 736.5 694 729.2 652.3 701.9 8458.8
Aux.
Total 5330.9 | 5077 5913.2 | 5993.8 | 5989.3 | 5835.7 | 5926.6 | 6006.4 | 5646.9 | 5942.9 | 5137.9 | 5116.6 | 67917.2
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