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Abstract

This research is calculation of overall thermal transfer of closed cell sponge rubber from natural
rubber STR 20 for use as insulation underside installing concrete roof with mathematical models calculating
the overall thermal conductivity and the overall heat transfer coefficient to be the data for calculation
overall heat transfer of the roof building (RTTV). The result of this research was found that the concrete
roof with this type of insulation had the overall thermal resistance (R;) increased 1.083 m?K/W (+ 30.34%)
and also caused the overall heat transfer coefficient (U) to decrease 2.44 W/m?”K (- 23.28%) and the result
of this research also creates the idea that insulation will be rolled onto the reflective foil to reduce the

heat conductivity to enter the building.

Keywords : Insulation under concrete, Natural Rubber STR 20, Total heat resistance, Total heat transfer

coefficient
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1. unin

nwnsnssn lugramnssuyszinni sves
Uszinalng gaainnssuenanis i ududinis
mimwmﬂﬁzmwﬁqﬁdqmaé’humwgﬁﬁ]ﬁumﬂismﬂ
ilosnnfuTinumsnangs dnsdseendeuszmau
Frurunn winduuszaudymsaiand mmauﬁd
AnannslafnisiamniieadaliiAadunde s
wumsdseanluguvesingdiv uazdagduensssuna

Uszaulgmsnaiuniu [1] A9 1

A1919% 1 51A819UsET 2562 [1]

. 91AUITYA A MAIANANY NN
1AMBIAU (VM) .
0.aeYy 2.89987 (VM)
1o e | e
g1 | WeeEn | enauny oo e FOB.
- ~ |suadu dufiieean
fu [ lss)| v s (Bangkok)

1IN31AL 41.49 | 39.14 |43.11 | 4581 0.00 | 50.46
nuAus | 42.41 | 4173 [43.85 | 4628 | 0.00 |50.78
TVRLCHY 46.67 | 50.16 |48.59 | 52.51 0.00 | 55.80
(AT 48.23 50.94 50.93 | 53.97 0.00 | 56.08
WounAL | 49.04 50.82 51.71 | 53.87 0.00 | 57.26
ﬁqmau 5335 | 52.00 |55.77 | 58.54 0.00 | 62.81
nsnAu | 47.40 | 46.57 148.68 | 50.34 0.00 | 56.14
ey 38.05 39.17 39.34 | 41.76 0.00 | 46.78
QAR 38.19 39.71 39.58 | 41.72 0.00 | 46.69
naAL 35.37 36.61 36.75 | 39.00 0.00 | 43.99
oAINIeu| 36.94 | 38.07 [38.54 | 40.44 |37.71 | 45.75
5UAY 38.68 | 39.31 40.16 | 42.53 0.00 | 48.29
Fiady 42.99 43.69 | 44.75 | 47.23 3.14 | 51.74
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unATwi Iy amnefiagfunndisuuudians
nandamanilunisiignslesingaddnainens
sssumAvda STR 20 Fadumsiseseannisuidens
wigngnaeshvdnwadUaannenauviawda STR 20
Wouszyndldiduauiuiuaiiuouves Teeratat
Sopakitiboon, et al. [3] %qawmsmsﬁugﬂamuﬁumm
Souldanunund 7 cm. wlfiduawiuduanudeuld
NHIANABUNIA %*'qLﬂwé’qmgmmuwﬁqﬁmiﬁméﬁ
auruiuALSeudiddesia i esainawiutuay
Sousnfudosfidnwarmsnen milunzay sz
nsinsaazifunisld spindle Pin Sndatuldndann
TagviNIsATLIALUS BULTIBUAINITHIAIIUSOUTIN A
ALEIUMIUALSoUTIN wazduUsEANEN1SaNEwm
mnufeus eidudeyad niunmsdnnameinis
A1ELNAINS BUTINVDINGIA101A1S (RTTV) Lavidu
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2. N
2.1 auauiuanuiou

awruiuAudou Aedithuildidiedosiunis
greomanudeuanduniislus B ndunia @mauﬂ’aﬁ
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rausous AINITAIUNIUAIINTDUEN luqmszj:uﬁw
wagagdosliifutaniiannln Tngvialuauauidunelu
natnauluiuauouveslssinelnganidudan
45¢tLnn Synthetic Rubber, Cellular Glass,
Polyethylene LaguanaIn Polyurethane d1msuauiu
#1955 5u R AuAuSeu nunedauiutuaudeud
HARAINE19555 R TeilassadraduntigasUauuy
ganguas (Elastic Closed Cell) neluazusznouly
shewadunadnUnasnniidaiu vhlsitianisgadu
AU wazildnsiununisduriiuvesletilén
(4]
2.2 ansuiaudeu (k-Value)
AIN1TUIAUT 8 (Thermal Conductivity, k-
value) AoAn1siiaudeuvesian deianaaindn
G anufeuinudanangavilduiaganis Tng
qum‘mqﬁﬁqaaqﬁmﬁ’mﬁ’uﬁiwm&Jﬁu‘ﬁ'wﬂ’]éﬁ’m Faen

Ms1ANNSaY (K) @unsaruinlanaunsy 1 [5]

Q: ko(AT/AX) e WmK (1)

Tagd k = A1N1sEIANSau (W/m. K)

.
a o 1

0 = awdeuitlvarusiofuiinasesns (W/m?)
AT = ANUUANANYRIRUNYNTENINIANNAFDY
(K)
AX = AWVTRTUNAGRY (M)

2.3 ArAudunIuauseu (R-Value)
ANAINUATUNIUAIUSDU ABAIAIIUATUNIUAIY
Souveadanlunisdesiunisinaniunnusouvesian

AMuabaanaunisn 2 [6-7]

R = (AX/k) whey (M2K/W  (2)
Tnefl R = Aemduniuamdeu (m2Kyw)

AX = mwwuwaﬁaq ﬁwu'amﬂumm (m.)

k = A1N15HIANTaU (W/m.K)
nsginaen1UsEnaudledanalesina1aIy
FIUNTUAUFDUTINITAT Ry (MZK/W) Arwaadlaann

aunsi 3
R, =R, +(AX,/k))+R, +...+(AX, / k,)+R, (3)

Tl R, = ARG UM LA NS ouTesld uana
AYUBNDIANT

AXy, oy DX, = mmwuwaﬁ’i’aqLm'awﬁmﬁ
Usgnouldundsnenans

Ky, ooy Ky = é’uU33ﬁmémaﬁmam%aumaﬁaqu&i
avuiafivszneufundsnanans

R, = ANAIUAIUNIUAINNS BUVBITDII1981NA
neluiang

R = A1AINATUNIUAMUS DUTBINAUDINA
neluiang

A1 R, uaz R lnefmunlife Aivesianineuinag
fodndnmsduusrans nisuriadqe uasnsdiundsnn

Ul hdaduyseansnisunssdas damnsned 2

‘!I 1 ¥ vV a6
A5 2 ANAUATUNIUAINNTDUVBINANDINA [6]
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2.4 aduuseansSnisanemanudausiy
AFUUTEANT NSO 18MAINNS DU IUVBINAIAN
Auadlaanaunisn 4

U= (1/R) wmhgW(m’K) (@

2.5 NHIA1YBIB1ANT
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WaegliifinsfnsaiilsiinnsAndeauiufunuiou 3
msfndsauiuiunuoulindinnouning auufy
Anusaudndudesidnwariduusiuseu wavaiunsa
Iadnlasenn (Spindle Pin) 7 fidnwnzianz Tng
waspnaunsad ez A1n1sunANTeud 1.442
W/mZ2°C fiaumun 20 cm. [8] wiawiiu 2.0 W/m.
K [9]
2.6 NuRReTifiedes

Teeratat Sopakitiboon, et al. [3] la A nw15zUU
A1sTaalulgd’u “Thermal Insulator Made from
Solid Natural Rubber: Part 1 - Formulation of
Rubber  Compounding, Appropriate  Forming
Condition and Basic Properties” ¥1n135@ N¥153UU
n157an 1l st ud s @1 9T UNISNE nauIuiY
AuFouaInea e slussuuiug s usaslussuy
Waseanlan Alun1snagauaty@nisnienin tawn
guwnnesenAlaeads wavauiivina e n1snu
HOUSIA WAL NSA UM UABLS INATB I WD I AAHER
INYIWAS NUTTEUULRUE AN IS UNITUINNER
AUIUAUAINSDUIINYIUYIS ApszuuLlUpspanlan
TaelUSsulfisuAusEuUANE Y HUNSNAdeUaNUR
NNIEAMAD TuIaNeeINIdlaRE o wazaudh
N9Na bAA ASNUABLIIRILATNITATUNIUABLTINA
Y0981 YT HENINB1 UK WAL FINUTI5EUY
Woeseanles uuui sUszdns aninunzaudinu
MU WARRUIUAUANUFDUIINY NS

a

Ssvvimil lanAnysal [10] lafnwn n1simSenens

v
o a

Wonwdaiwad Unanne1euvawda STR 20 wile
Uszynaldiduauiuiuainudou laviniswaueis
AoNUIA 85y UUA WWsEANE A wazdunAnwn
dndwavesusuruarsviliiianes (Blowing Agents)
%iln Supercell DPT TuuSunaunsldi 3, 5 wae 8 d
Tug1ssesdau (phr) wazarsnuanisaal (Flame
Retardant) 2 ¥infe avqdileulaslainsnuay
AapSIUmYNOAIeRAY AiUSHIQ 10 WAz 20 phr WU
fusuransldansiliinnes 8 phr dsalivuin
V\Iaﬂmﬂ'1f*ﬂ,uamu&J’NWaqﬁwﬁmummmmﬂﬁqm way

AUNUIVBIRUIUAUAINUS DUTVUIA 7 cm. @ 115U

a9l sdesyidai USunawana ey
T autAni1sduniusenisarulnd L unnsnefy
Tk unsnaaeunsadlvlauunsgIu UL 94-HBF
W il ethawiunslesdhuniinismaaeunis
anduti guugdfiizaniunisldau uazarnisi
aueu nuinauanesloniilguSunaasvild
\inWee 8 phr uazarsnulnisinlvvinezgdiiey
Inslawmsn 10 phr ﬁ]xiﬁﬁhmﬁam%’uﬁﬁwqmﬁ 0.47 %
arunsaldauldlaglailAanisud sunvasgusie
fgumgiigedian 84 °C wazdAnsiiauieusiian
f9 0.064760 W/mK T 1015358 eluldvinsm

LI INSARAIRUIUNUAINUS DUAINE T

3. M HUUIIY
3.1 FupsunsAduaudve
MsaiunsITedunsAmuameLUUTIaBImIg
AdinmansfitmunmssiassgunuumaRndaauILiy
AudeuinanIINe e wwadUn1Ne s TIUTR
98in STR 20 7 A21UMUT 7 cm. U1 fad sld nd 1m0
UszsLamvdanaeundafifgumgiilivdsanlutsgund
15 - 60 °C Lﬁaw1ﬂG’haﬂmauﬁaﬁumamumamqﬁwﬁ

WuUszend lngtunaunsvinaideigun 2

AneaaandEnIy Wuauwuiuaudouninegnauva
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atiiunsauadaIn AU SauTIMRILUURARR IauIuAY
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1) M&IAIADUNTAAINALN 20 Crn. MUAINT
TglumsAwmuaiolusunsuy OTTV 52 vadan1du
an1Jiinasna [8]

2) AMUNUIVDIAUIUNUAIUS DUT VLR 7 cm.
fidnwasmamenmduwsiudou Faduamumndild
nMsassng s vinwadUaaineisusiwin
STR 20 it oUszg Ad 19T uaurufuAIuTouveq
Sseiimd TanAdysal [10]
1TANINITATUIUA FBULUUDTIADIN AT AAEART
Viﬁ’mummiﬁﬂamgmmumiaméy’ﬁa

1) wdsrmeuninenumuT 20 cm. Aaguil 3

2) AIAIABUNIAAINNNUT 20 cm. Taiuae
auuiuANSouUsnalaaIAEnauIuAUAIILS BU

A28 Spindle Pin ﬁ'ﬂgﬂﬁl 4

VEIAABUNTA 20 cm.

h 4

JUN 3 miaANABUNIAAIUMLY 20 cm.

VEIAIABUNS A 20 cm.

auIAURALTDU

}4—? cm.

3UN 4 vidaanmpunInAunUl 20 cm. Uaviueie

auIuAuALSIUBAaUIURUALSEUAIY Spindle Pin

4. NaNIINANAY

ANTATUINA FYUUUTIADIN AT AATEAI AL
EﬂLLUUﬁIﬂOWMuﬂﬁIGEUﬁI 3-4 LA KNan1SAIUIUAINY
LANANNYBIAINITUIAINSDUTIN ATAUATUN LA
Sousan uazdudszansnsenemaudousindilalag
A5 ENN1TNSMIAINITUIAIAIUAUNIUAIILS DY

IUAD

R, =R, +(AX,/k))+R, +...+(AX, / k,)+ R, (3)

0

WaLANFUUSEANTNITONUMANUSDUTIUAD
U = (1/R;) wiey W/(m’K) @)

TAgAAINITUIANUSBUN A1UAALL T UAIT bFANAN
ANSUIAINUS DUVBINAIAIABUNT A [7] wazA
AsinANNSauYeRUINEIN eI Inwad Unaneng

Wwiswde STR 20 fiAmmun 7 cm. [3]

4.1 wdsmpeunin lifinnsauiuiuanudou
lANaAIULANAIBIAINTITEIAINUS BUTIN AN
AU IUMMUANMLS DU LarduUsEANENTEEW
Audeusu fel
4.1.1 A1N15EIANNSaUTIN
k-Value = 2.0 W/m.K
4.1.2 AIAMUATUNIUAIILSDOUTIN
Ry = 0.317 m*.K/W
4.1.3 §udszAvianseemeudousay
U = 3.15 W/m“K

4.2 wisnpaunin Annsauiuiuannudeu
lANaAINULANFA1BIAINTITEIAINUSBUTIN AN
ALEIUTIUAILSoUTIN warduUsEANEN1SaNEwm
Au¥eusu fedl
4.2.1 AN5EIANNSOUTIM
k-Value (k;) = 2.0 W/m.K
k-Value (k,) = 0.064760 W/m.K
Tnedi k, Fernistharudouresmsinnaunin
k, ADNI5INANTDUTDIRUIUAUAIINSTOU
4.2.2 AMANATUNIUAIINSDUT I
Ry = 1.40 m“K/W

1.2.3 FulsEansnisenemaueusiy
U=0.71Wm°K
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5. @3unan1ivaasg
5.1 d3unan1snnaeg
INHANTANUIUAIYLUUIIABIN 1AL AANERN S
WUIIAIAMUAIUNIUALS ouTILa A d U AND
ASEEMANLEaUSIL NUIINISARG U LA
Louldndinnaunin aunsafiuAiauEuIuAY
Sousan uazdaninsaandulsyavsnisaiemanudeu
ST M157991 3

A15197 3 LARINANSUSUMIBUNANISAIUIE

Comparison
Roof Ry (M?°K/W) | U (W/m? °
K)
No Insulation 0.317 3.15
Install Insulation 1.40 0.71
Difference (+) 0.108 or (-) 0.654 or
(+) 30.34% (-) 23.28%

emsuszgndldnsesineadUnanersssued
il STR 20 W ol uauruiuaudouldndenn
ABUNSA ausaUssndlidmsunisusendandsanu
nelueiasla wazdaunsadiveyanisusenda
WAL I RadsauIutunuSeuTindnan
gralasinead Inanessssumdede STR 20 14

I3

ANUIIAT RTTV Nagvinlvenansiuanisusyiiiuenans

v
=

oufndndanuiiagy
LAYAIEANYENIINIEAINYBIRWIUAUAI NSO
sinAfianvaziiuniusou Seaunsodlfndald
ANVt ULuY ﬁa‘ﬁiamaﬁwlﬂumm%ﬁqgaﬁ%ﬁu
TifunanfueinnMsnunslugravnssueansves
Uszina viliiAayar i uniaasegAadiunives
Uszinanazdudunsihfansssuvifunuszyndldan
nslndnsunINnauNaasn
5.2 Yalduauue
NARINNSITEi e AnTiunzdinu il
Telunrsiauiuduanudousdni U adad vy
azsiaunudou (Reflective Foil) Faunvzdanaliia

N13AUNIUAINTOUTINGITY warduUseAnSnIs

DIYMANNLS BUTIUAAY AdINAtAINUSOUN LT E

U

1A miﬂiwﬁmwﬁqamﬁ%mﬁumu
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