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Gypsum Ceiling Panel containing Palm Bunch Fiber for Heat Protection
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Abstract

The aim of this research is to test for the heat protection
property of the Gypsum ceiling panel containing palm bunch
fiber from oil palm Biodiesel industrial waste product. Study the
use of palm bunch fiber as ceiling panels. Determine the ratio
of gypsum plaster per tap water equal to 1:0.7 and replace palm
bunch fiber at dosages 0, 3, 4, and 5% by weight of binder. The
specimens were cast in 30 x 30 x 1 centimeter and 40 x 30 x 1
centimeter in dimension. Test the specimens in accordance with

TIS 219-2552 at 7 and 14 days. The test results show that the

ceiling which contain more palm bunch fiber, has good
longitudinal pressure, transverse pressure and thermal insulation
performance. However, the test of the ceiling specimen at palm
bunch fiber dosage 4 % are suitable palm bunch fiber
replacement. Because it has highest longitudinal and transverse
pressure. Moreover, there is an inverse relationship between
heat protection and palm bunch fiber replacement dose. The
ceiling panel which contains 5% of oil palm bunch fiber has
highest heat protection property, but it still needs more

development in the future.
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Oil palm frond

Oil palm trunk fibers

Oil palm trunk

31]"7; 1 Palm biomass and palm biomass fibers

from palm tree [3] (AnuUaslne3de)

U 2 nzaetrduan [5)

a3t 1 Summary of chemical composition of oil palm fibers [6]

" . ] T
Composition Oil palm frond :' Empty fruit bunch  Oil palm trunk
Cellulose 40-50 I 3865 I 29.47
Hemicellulose | 30-38 17-35 12-40
Holocellulose | 80-83 65-86 42-76
Lignin 18-23 13-59 18-29
Ash 2-6 1-6 1-6
»1519% 2 Mechanical properties of oil palm fibers [3]
Mechanical properties Oil palm : Oil palm fruit= QOil palm
frond I bunch I trunk
} |
Density: (Mg/m?) 0.6-1.2 | 0.7-1.55 | 05-1.1
I ]
Tensile strength: (N/mm?)| 20-200 I 50-400 I 300-600
1 1
Young modulus: (GPa) 2-8 I 0.6-9 I 8-45
I I
Strain to failure: 3-16% I 2.56-18% I 5-25%
S — e —
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u1A 30 x 40 x 1 %y, wazn1smageunstiesiuanuseulduuunas
YUIR 30 x 30 x 1 94, 4) wdrunanaslukuund i A uazen
W& 219aIARNTAaDU PVC wieundsuazUinldiseu 5) duny
sraziatuad 7 war 14 Fu lnefldadiunaudanisei 3 (a)

Wesnnsvnegaulaglddiunauniunisned 3 (a) wiuimwaududy
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MYIBLAREU PVC S58¥ia ¥ T x % 77U 28 x 38 w0, way 28
x 28 oy, toladunnuuduss lumsmeaeuusinauan waznseaty

ANSBU MIUFITU AR50 3 (D)

S TN
-

i
T

L9

. ‘Ei‘

3UT 3 Tagildlunside
(@ Yududunarawes (b) uleUrdu

() apmvneLAday PVC (d) diuseth

o

AnAUINTTIUY

3UN 4 dulevgareiduiniunssoulazAnuen

A19199 3 dnduranlaeinvesiagUszauve uRul LB Uy

(@) dnsdunaunauliuyse

& ] Yududu . ¥
vfinvaunuihway .| wuleneanevisy | uussia
nangnes
PO 1 0% 0.7
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P4 1 4% 0.7
P5 1 5% 07
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AU
PO 1 0% 0.7 28 x 38 28 x 28
P3 1 3% 0.7 28 x 38 28 x 28
Pa 1 4% 0.7 28 x 38 28 x 28
P5 1 5% 0.7 28 x 38 28 x 28
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(©) nsw3BNLUUMED (d) NsmauENaTiuLUY

2.2 PISNAFOUAIINNLILLY

NAFOUAUVUIRUUYDIHUNAFDUANNNIATFIY ASTM C1185-03
[12] Ing¥avunausunnasunousulugouiigumai 90 °C e
2 Falus wazuslubndunan 12 $alus udrdadmdnunzmnun
(Saturated Weight, W; n5u) wa 111 uWunaae Ut s mynlun
(Suspended Weight, S; n5%) miUFusswuunagsy (V) hazniniiy

AU (p; NFusioaU.3.) Asauns9 (1)

0

<l=

p=

Tnefl  p Ao AU (NSusoaU.YL.)
W fe hwindidalui (n5w)
V fe USunasusiunageu (V= W-S) (au.a.)
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NAFBULIINALANAINY1ILALAINYINNVBIUN UE AL ule
Vga1eU1dUAUNINTFIU UoN. 219-2552 [12] Inenadeumamawuy
3 97 (Three-pointed bending) F81A5 09 UTM (Universal Testing
Machine H50kh — 0203 HOUNSFIELD) S¢8 %1453 199 A UENa19Y01
wiusessu Wiy 35 s, nathmdnasuugeianansressresdg 35
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woeit 1 1 uesfidunasindnninudeu (heat source) Anda
waonlduuvasriniinanufouiivimaaiuiou 150 Yadnsnans
Wosilszny 28 vu. warliiuasainsdosinviaiodasndeaslig sy
sz U anatsur undoun Unsaivs Il (dimmen) uas @k
Thermocouple type K ﬁﬁﬁ’aamaauu%nmﬂawLLm'uEthmu
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oaft 2 Dureeilsifundernifineuieu fnd Thermocouple
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Juiinteyaniegunsal Data logger (BTM - 4208SD Lutron)

o a

(93Ut 8) nn 9 5 widl Wunan 120 Wil wA1AMNUANAIYDS
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ASANNIN (2)

, 4
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WU AU

5UN 7 msfinasTanuazaunsallunsnageunisaneiiuiou

%AT = (“T;”) 100 @

s1
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Tnefl Sovazanuunninsvesgamaiifnsenintaies lu %AT

997 118 Ta (°0)

Y v
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3l 8 Data logger (BTM — 42085D Lutron)

3. WANISANWILAZIATIZINE

3.1 AUV
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Yunauduleludndrunanyilvidanunuiduiivialduanas dagy
P o v ¢ o v ' a o 5
9 Wewmndlleveasudulinmuuiunisenitjusudimaames
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[1] s Saugauazguaenudug. (2562) msiinsizvlemauas
arudululdlunissisasussritysamalnedudssmaauy.
anuazyssinadunsal Anwigna1mnssut 18wy,
UMM YOUUNY: 1.9,

[2]  Narin Tunpaiboon. (2564) uwaldugsna/gnarmnssu U 2564-
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