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Abstract

The analysis of construction materials for their ability to save energy for households is
intended to determine the amount of energy saved as a result of material selection. The aim is to
assess the benefits that are created from using energy saving construction materials, creating a
database of materials used for building’s exterior and also to further design energy saving house
plans with energy saving material options for the general public. Analysis of the ventilation
properties of the building envelop materials was performed using a model and calculating the heat
ventilation through walls and rooftop. The calculation was based on the criteria and building
design calculation of each system, the total energy consumption of the building and the renewable
energies in the different systems of the building. This was in accordance with the Ministerial
Gazette from the Ministry of Energy B.E. 2552 on assessing benefits occurring from energy
saving construction materials using economic analysis tool and the benefits that is visible from
the decreased heat in households

Analysis results show that the best heat resistant material for walls is cellocrete foam but
it is very expensive and is not popular for housing construction. A more popularly-used material
that is also good for heat reduction is Autoclaved Aerated Concrete (AAC). Roofing materials
does not make much difference in heat ventilation therefore it can be selected based on personal
preference and budget. For ceiling lining, the material that best keeps out heat is the ones made of
cork but it is not popularly used in construction practices in Thailand. The insulator that decreases
the amount of heat entering the building is polyurethane foam. The database for the building
envelop includes 28 items for walls, 8 items for roofing, 20 items for ceiling and 17 items for
heat-resistant insulators. The energy saving house designs for distribution to the general public
are houses with a living area of 125 m”. The material chosen are ACC for walls, CPAC Monia
tiles for roofing, gypsum sheets and 2.5 centimeters polyurethane foam insulators which put the
budget to a total of 1,152,000.64 THB. The designed model shows that using the materials
selected will help to decrease the energy consumption and electricity cost from air conditioning
up to 43% and decrease internal temperature by 4 degree Celsius when compared to general

housing construction materials.

Keywords: Energy Saving House, Construction Materials, Energy Saving Building Materials
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@ ~ d &
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EJJﬁﬁ] p Thickness k
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2. ?ngmb??u 6% 1872 0.200 1.221

3. ummbminan 300 0.010 0.063
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= 3 5
AATUAIIN)
Jaqdunau
F
37. nIdlpAmNUA loRuuRUE a1 1700 0.008 0.397
~ a 3 9 <
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SUMMARY COST

PROJECT :

msaanuuutnuAuLLLLNan1sUssug ANAI9Y

Tasan1sian:msUszsiiuaunislssuganainuaainisaanuuuwasMs liannaasunanslseudn

OWNER : | . v e e
NANTUARILYUNNBIAE
DATE : 7 WQAIMIEY 2555
dreuii sgazdan awiszanalasansg
ﬂ'ﬁ'aq ALITU FRLY
= o a U Vv
1 NUATENMIAUHUM TN
U LAl a
2 Nuenl¥neiay
3 NINEERLE T 408,374.42 83,709.69 492,084.11
4 Nuamilaenssn 311,038.00 121,218.00 432,256.00
5 nllvhuazaeans malueims 39,420.00 15,000.00 54,420.00
6 nllvhuazaeansmeuenains
7 szuulSuerma
8 augundanazlszih 73,027.63 3,500.00 76,527.63
FIUTIMANBAIINWINA 978,760.11
SIIMANBTF19INUDIMINIHNA 978,760.11 UM
MANHUMS 48,938.01 U
s 48,938.01 U
VAT 75,364.53 1IN
suMMnea31alasamIneau 1,152,000.64 1N

Sheet : Summary Page No. : 1 of : 1
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L d
JUDNIU ¢ Q'I‘l-!ﬁﬁnﬂﬂﬂ
51RO NUY 51MAeHIIUxUTIAT
RERT] 3193 e | snm | mdeg | awssnu|  midag AWMTINY | 319139
1 NUNBHTTA
1.1| miianoAdUNTALIAIT WU 7.5 . AT, 213.00 150.00 50.00 | 31,950.00 | 10,650.00 |  42.600.00
FIUTMNUABNTI 31,950.00 | 10,650.00 |  42,600.00
2 QUAINI
2.1| wiiamntfuiSen ATl | 471.00 55.00 70.00 | 25,905.00 | 32,970.00 |  58,875.00
24| misynszidioassniin yua 8" x 8" CYE 24.20 265.00 | 120.00 6,413.00 |  2,904.00 9,317.00
FAINTIMNURINIG 32,318.00 | 35,874.00 |  68,192.00
~ X
3 FMHAINU
3.1[ Wuinszidiewssniin vua 12+12 su.Feouriiu A3 87.00 280.00 | 120.00 | 24,360.00 | 10,440.00 34,800.00
3.2 Wwnszidieawsiiia vina 8" x 8" am. Feourad s [asn 5.00 265.00 | 120.00 1,325.00 600.00 1,925.00
33| udnuaiaiiu A3.% 30.00 80.00 70.00 2,400.00 | 2,100.00 4,500.00
FINTINNURINY 28,085.00 | 13,140.00 |  41,225.00
4 audhmanu
4.1 thovduuesa 9 wu. (nua) Tasansundnyudangd |asa. | 11640 255.00 65.00 | 29,682.00 [  7,566.00 |  37,248.00
42| thodduuesa 9 wu. (5350 Tasaunsundngudangd|as.u. 5.00 220.00 65.00 1,100.00 325.00 1,425.00
s i many 30,782.00 | 7,891.00 |  38,673.00
s[aumasm vazszuvilesiunnuiou
s5.1|nsudieedunaluiie CERTE 175.00 380.00 | 150.00 [  66,500.00 | 26,250.00 |  92,750.00
5.2|ns0U WS 19.00 150.00 50.00 2,850.00 950.00 3,800.00
5.1 RuaufuANLSaU (FiA pu MU 25 UA) FINAT CERT 192.50 250.00 48,125.00 - 48,125.00
FINMNUNGI - tesdunnuon 117,475.00 [  27,200.00 | 144,675.00
6 aud
6.1| mnelu A, | 345.60 40.00 3000 | 13,824.00 | 10,368.00 |  24,192.00
6.2| Amaeuen A5, 107.60 90.00 30.00 9,684.00 | 322800 | 12,912.00
UM 23,508.00 | 13,596.00 |  37,104.00
7 gy
7.1| Tadw % 1.00 | 3,500.00 | 298.00 3,500.00 298.00 3,798.00
7.2|Remdgresdnanth % 1.00 150.00 | 103.00 150.00 103.00 253.00
73|89 amth % 1.00 | 1,650.00 | 298.00 1,650.00 298.00 1,948.00
74|51 mmndh %0 1.00 120.00 50.00 120.00 50.00 170.00
7.5|nenszaudnsy %0 1.00 350.00 | 103.00 350.00 103.00 453.00
7.6|eneRadhsy %0 1.00 350.00 70.00 350.00 70.00 420.00
7.7|nszann 94 1.00 290.00 70.00 290.00 70.00 360.00
7.8|vrumaudh %0 1.00 200.00 50.00 200.00 50.00 250.00
7.9[g5znerhitiiy % 1.00 200.00 50.00 200.00 50.00 250.00
7.10|fenife 50 1.00 150.00 | 103.00 150.00 103.00 253.00
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v 9 <
W : uaanilad

FIMADNUY smaenilexlsuag
RERT] 3193 e | snm | mdeg | awssnu|  midag AWMTINY | 319139
711 [lunwaradn %A 1.00 600.00 50.00 600.00 50.00 650.00
7.12|fimemy % 1.00 350.00 | 103.00 350.00 103.00 453.00
7.13|Roanandueiy %0 1.00 600.00 50.00 600.00 50.00 650.00
SMIMOUFUSa 6,610.00 |  1,042.00 |  7,652.00
8 anany / nudszg 1
81| a1 % 1.00 | 10,000.00 10,000.00 130.00 [ 10,130.00
82| 1.2 %A - 15,000.00 - - -
83 1.3 % 500 | 1,000.00 5,000.00 130.00 5,130.00
84| 1l 4 %0 1.00 | 2,500.00 2,500.00 130.00 2,630.00
85 1.6 %9 - - - -
533151?\1\111!1]53@ 17,500.00 390.00 17,890.00
9 NUNThA
9.1 w1 %0 - 2,000.00 - - -
92| w. 2 %0 2.00 | 1,500.00 3,000.00 155.00 3,155.00
93] w3 %A - 700.00 - - -
94| u. 4 %0 10.00 150.00 1,500.00 25.00 1,525.00
95| w5 %A 1.00 550.00 550.00 155.00 705.00
96| w6 50 - 1,200.00 - -
97| w9 % - 3,150.00 - - -
9.8 w. 10 50 L 3,800.00 - - -
99 w. 11 % - 27,000.00 - - -
9.10] w. 11A %0 - 18,000.00 - - -
9.11] w. 11B %A - 5,100.00 - - -
FINTIMNURTNANS 5,050.00 335.00 5,385.00
10 Nuiamaa !mxéuﬂ]
10.1]57m7la a3 - 800.00 [  500.00 - - -
10.2|51321il09 A3 22.20 800.00 | 500.00 | 17,760.00 | 11,100.00 [  28,860.00
FWIMNMTANEA amzéw] 17,760.00 | 11,100.00 |  28,860.00
swsmanuamilnanssy 311,038.00 | 121,218.00 | 432,256.00
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v Y Y
HIVDIIU : Qﬁﬂﬂiﬂiﬁ%ﬂ

31AAHUIY Simaeruexilsnas
A1) 3193 e | 5mes | midaq | Awssu | ardag AW [ 511w
1 NUFIUIN
L1|uAuya , Auoy TR 36.81 185.00 180.00 6,809.85 | 6,62580 | 13.435.65
1.2[UNs18un09 avw. 0.40 360.00 180.00 144.18 72.09 216.27
1.3[unouniane avw. 040 | 1,300.00 316.00 520.65 126.56 647.21
1.4[1uA0UNSA 240 ksc. (Cylinder) avw. 9.12 | 2,550.00 276.00 | 2325983 | 2.517.53|  25,777.36
1.5 e 1dun A5, 24.54 400.00 105.00 9,816.00 | 2,576.70 |  12,392.70
1.6[aumanasy - - - -
- DB. 12 (GRADE SD30) n.n 461.76 22.15 280 1022798 129293 | 11,520.91
17|02 .. 736 27.00 2.80 198.77 20.61 219.39
1.8[aragniman n.n 9.24 30.00 2.80 277.06 25.86 302.91
FINNUGIUIN 51,254.32 | 13,258.08 | 64,512.40
2 aulassadisnounsa -
2.1|91UABUNTA 240 ksc. (Cylinder) avw. 2683 | 2,550.00 276.00 | 6841650 | 7.405.08 |  75,821.58
2.2 1w A5.4). 296.50 400.00 105.00 | 118,600.00 | 31,132.50 | 149,732.50
23[numdnasy - - -
-RB. 6 (GRADE SR24) .. 76.62 23.64 280 | 1,811.22 214.53 2,025.74
-RB.9 (GRADE SR24) .. 3,363.00 22.80 280 | 76,676.40 | 9.416.40 |  86,092.80
- DB. 12 (GRADE SD40) .. 1,109.00 22.58 280 | 2504122 3,10520| 28,146.42
- DB. 16 (GRADE SD40) .. 466.00 2226 280 | 1037316 1,304.80| 11,677.96
2.4|0z1 .. 88.95 27.00 2.80 2,401.65 249.06 2,650.71
2.5|anagniman .. 90.26 30.00 2.80 2,707.89 25274 2,960.63
24 ﬁyuﬁu%‘ﬂgﬂ AT, 2138 300.00 35.00 6,415.47 748.47 7,163.94
2.5|neunIasiumii 180 kse. avw. 0.06 | 2:470.00 245.00 158.28 15.70 173.98
snulassadeneunsaaauman 306,028.04 | 53,080.30 | 359,108.34
3 aulassadamdngnssa
3.1|Lip light Chenal-125x50x20x2.3 .. 165.94 25.00 8.50 414841 | 1,41046 5,558.87
3.2|Steel square hole-25x25x1.60 .. 762.87 25.00 850 | 19.071.75| 648440 |  25,556.15
3.3|Lip light Chenal-100x50x20x2.3 .. 1,114.88 25.00 850 | 27.871.90 | 9.47645| 37,34835
37| masuaiiy / diii N 1.00 | 11,500.00 11,500.00 - 11,500.00
swaulnssaandngnssas 51,092.06 | 17,371.30 |  68,463.36
samauTassananeau 408,374.42 | 83,709.69 | 492,084.11
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Iy : OUgNAIa

FIAEONUIY FIMRoNUIExTNNS
a 3183 g | USuas | adag | Awssu|  adag | Awseu | s1msow
ausvurerilzh
1.1|M® P.V.C yu1A 3/4" ‘1{3 Class M SV bt 34.00 59.00 2,006.00 - 2,006.00
12| P.V.C v1A1/2 13 Class M a3 12.00 45.83 549.96 - 549.96
1.3|Pump 250 W YA 1.00 6,090.00 | 1,500.00 6,090.00 | 1,500.00 7,590.00
La|gufiuiuina 1000 das %9 1.00 | 20,000.00 20,000.00 - 20,000.00
1.5 Qﬂﬂiiﬁﬁlu‘] M 1.00 5,000.00 | 1,000.00 5,000.00 [ 1,000.00 6,000.00
awsvunerialasauaziiiia
2.1|M9 P.V.C U@ 4 ﬁy] Class 8.5 SV bt 2.66 149.50 397.67 - 397.67
22{40 P.V.C 4119 2 111 Class 8.5 a3 4.50 42,00 189.00 - 189.00
2.3|Mo ada YU 0.30 m. SV b 27.00 225.00 6,075.00 - 6,075.00
2.4[veinduiagUuine 0.40 X040 m. | 9 3.00 600.00 1,800.00 - 1,800.00
2.5|Fuiiminde %A 1.00 | 22,920.00 22,920.00 - 22,920.00
2.6[gunsalun N 1.00 | 8,000.00 [ 1,000.00 | 8,000.00 | 1,000.00 [ 9,000.00
i’JNS"IﬂN1NQ1‘Hi!‘Iﬂﬁ‘U1a 73,027.63 | 3,500.00 [ 76,527.63
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