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Phongphan Wachoom 2014: Interior Particle Board from Sawdust. Master of Architecture
(Building Innovation), Major Field: Building Innovation, Department of Building

Technology. Thesis Advisor: Mr. Parames Kamhangrittirong, D.Eng. 123 pages.

This research aims to process waste sawdust obtained from wood processing factories that was
up to 8 million tons per year causing some problems on storage and disposal. The objectives of this
research were to utilize waster sawdust by manufacturing as interior wall panel. The mix proportion of
sample wall panel were consisted of sawdust and natural welding materials including rubber oil mixed
with dammar powder that are natural materials and local wisdom of ancient people on repairing the leak
of the boat as well as to study and compare properties on thermal resistance and sound absorption
between interior wall panel made of sawdust and plywood against gypsum boards available in the
market. For manufacturing sample wall panel for testing, the mix proportions of sawdust: rubber oil:
dammar powder at 1: 1: 1, 2: 1: 1, and 2.0: 1.5: 1.5, were used. The panel was compressed and molded
by using thermal compression at 100 degrees Celsius with pressure of 80-100 pounds per square inch for
10 and 5 minutes. The results showed that, generally, thermal conductivity coefficient of (k) of interior
wall panel made of sawdust with the mix proportion of 2: 1: 1 and duration of compression of 10 minutes
provided the highest value of thermal conductivity at 0.28 watts/m.K. The thermal conductivity
coefficient of (k) of interior wall panel made of sawdust with the mix proportion of 2: 1.5: 1.5 and
duration of compression of 5 minutes provided the lowest value of thermal conductivity at 0.24
watts/m.K. Interior wall panel made of sawdust had the property on thermal resistance similar to that of
gypsum board, i.e., 0.19 watt per m.K., while the property on thermal resistance of plywood was 0.138
watt per m.K. After testing, when the proportion of sawdust was higher than welding materials, the value
of thermal conductivity (k) would be higher than that with the proportion of sawdust equal to welding
materials. For the value of sound absorption for all proportions, the graph of sound absorption would be
higher from frequency of 200-2,000 Hz. Subsequently, the graph would be lower in the high frequency
except for the mix proportion of 2.0: 1.5: 1.5 with duration of compression of 5 minutes, the value of
sound absorption would be higher by 40%. As a result, it was able to absorb the sound as much as
acoustic board available in the market with the capacity of sound absorption of 40%. Moreover, it was

physically be able to be developed for exterior utilization because the value of its inflation was low.

Student’s signature Thesis Advisor’s signature
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MINMANUIDN 1 A1VDIANUANID TUMIQATUIRBIVRINTNAADITUEIIN 1

Name: A Al B B1 C Cl
f(HZ) Real Part Real Part Real Part Real Part Real Part Real Part
1 0% -1% -1% 0% 0% 0%
100 15% 23% 29% -6% 15% 39%
200 6% 6% 5% 7% 4% 4%
300 6% 5% 5% 8% 5% 9%
400 10% 12% 9% 15% 7% 8%
500 15% 19% 14% 22% 9% 12%
600 20% 26% 20% 31% 11% 16%
700 26% 35% 27% 42% 14% 20%
800 33% 43% 32% 53% 19% 24%
900 39% 50% 36% 63% 23% 28%
1000 45% 54% 38% 71% 29% 32%
1100 49% 54% 37% 77% 34% 33%
1200 51% 52% 36% 80% 40% 34%
1300 51% 50% 34% 80% 45% 34%
1400 51% 47% 31% 79% 49% 33%
1500 49% 44% 29% 77% 51% 32%
1600 47% 41% 27% 73% 51% 31%
1700 45% 38% 25% 70% 50% 30%
1800 43% 36% 24% 67% 47% 28%
1900 41% 34% 22% 64% 45% 27%
2000 40% 32% 21% 61% 42% 26%
2100 38% 31% 20% 59% 40% 25%
2200 37% 29% 20% 57% 38% 25%

2300 36% 28% 19% 56% 36% 24%
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MINMANUINN 2 A1VDIANUANID TUMIQATUIRBIURINTNAADI TUEIIN 1

Name: A Al B Bl C Cl
f(HZ) Real Part Real Part Real Part Real Part Real Part Real Part
2400 35% 28% 19% 57% 35% 24%
2500 35% 27% 18% 64% 35% 24%
2600 35% 27% 18% 56% 34% 24%
2700 35% 27% 18% 53% 34% 24%
2800 35% 28% 19% 51% 34% 25%
2900 36% 29% 19% 51% 35% 25%
3000 36% 30% 20% 52% 35% 26%
3100 37% 30% 20% 52% 35% 26%
3200 37% 30% 20% 52% 35% 26%
3300 37% 30% 20% 53% 35% 27%
3400 38% 30% 20% 54% 35% 27%
3500 38% 29% 21% 55% 36% 28%
3600 39% 29% 21% 56% 36% 29%
3700 40% 29% 22% 58% 37% 30%
3800 40% 29% 23% 60% 38% 31%
3900 41% 29% 24% 61% 39% 32%
4000 41% 29% 24% 62% 39% 33%
4100 41% 28% 24% 63% 39% 33%
4200 41% 27% 24% 64% 39% 33%
4300 41% 27% 24% 65% 39% 33%
4400 41% 26% 24% 65% 39% 32%
4500 41% 26% 24% 66% 39% 32%

4600 41% 25% 23% 67% 39% 32%
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MINMANUIDT 3 A3 NUAAIAIVOIANNAINTD TUMTRAFUIFEIVDININATD TUFIIN |

Name: A Al B Bl C Cl
f(HZ) Real Part Real Part Real Part Real Part Real Part Real Part
4700 41% 25% 23% 67% 39% 31%
4800 40% 24% 23% 68% 39% 30%
4900 40% 23% 22% 67% 38% 29%
5000 40% 22% 21% 67% 37% 28%
5100 40% 21% 21% 67% 37% 27%
5200 40% 21% 21% 66% 37% 27%
5300 40% 21% 21% 66% 37% 27%
5400 40% 20% 20% 65% 36% 26%
5500 40% 19% 20% 65% 36% 25%
5600 40% 18% 19% 64% 35% 24%
5700 39% 17% 19% 63% 35% 23%
5800 39% 16% 18% 62% 34% 22%
5900 39% 15% 17% 61% 33% 22%
6000 38% 14% 16% 61% 33% 21%
6100 37% 12% 15% 60% 32% 20%
6200 37% 10% 14% 59% 31% 19%
6300 36% 7% 13% 58% 30% 18%

6400 35% 3% 11% 58% 29% 16%
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MINMANUIDN 4 13 NUAAIAIVBIANNTINTD TUMIYAFUIFBIVDININATDTUFIIN 2

Name: A Al B B1 C Cl
f(HZ) Real Part Real Part Real Part Real Part Real Part Real Part
1 2% -1% -1% -1% -1% -1%
100 12% 0% 15% 10% 11% 14%
200 8% 7% 6% 6% 5% 11%
300 8% 14% 11% 8% 7% 20%
400 12% 27% 19% 14% 12% 30%
500 15% 41% 28% 22% 18% 37%
600 16% 43% 37% 28% 25% 40%
700 16% 38% 43% 33% 32% 40%
800 15% 31% 46% 34% 39% 38%
900 14% 28% 46% 34% 46% 37%
1000 14% 39% 44% 32% 50% 35%
1100 14% 36% 49% 31% 53% 34%
1200 15% 30% 60% 30% 53% 37%
1300 17% 28% 55% 30% 53% 41%
1400 19% 28% 53% 32% 56% 39%
1500 17% 24% 49% 30% 58% 34%

1600 16% 22% 48% 32% 61% 32%
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267  anvagdy q Fanmndmsulaiuruyu s
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v
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3.1.1 LLWU"KU“N@WBUL@&’J
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v 2 Yo ' ' 7 = 7 < ? A
32 LLN‘L!‘D"L!lliJEJﬂ Uaagiyy LLU\‘]GITJJ‘].GMTQW\I’@?M']aﬂllﬁﬂ ORISR TUAUNIN AD

Y
%

321 Fuguam 1 Ysnaesuiad lea liuinni 8 mg/100 g

(43

4 = J ' =2
322 wugann 2 J5maesuad laa 11nn31 8 mg/100 g 94 30 mg/100 ¢
4. vinauazinaminNAA AN
) Y g = vt = 4 A
41 anwnharazanuen IniullawnszyBnaan Tastinusinnuaaiamaon +5
mm. msialilfianmde 9.3.1
I { { 1 1 1 1A
42 anuvn Whiuldeawnsey linnan uadeslidesndn 3 mm. wag'lihu 50 mm.
. .

TaglinamnunAaIAAAoN £0.3 mm.

miialnlfiianmde 9.3.2

' 9 g 9 = 1 a ¥y ¥

43 Aanuuanaveudunuoayung 2 du vzl e hinu 0.25% veududu

msialdlfianude 9.3.3

] 9 d’ 1a

44 anuassvesveuuaazmuzamanaou lnuuIas e L 3.0 mm.

msialdlfiianwde 9.3.4
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512 M

5.2 1151
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ANVHUMIUY
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yu'liisauaazuruazaamasuNmaNUrULaae T 1inu 10%

6.3
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6.5

7.1
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U31n0A710%U (moisture content)
Bmnaanusumasdesaglusag 4% fa 13%
msvhdeulilfiiaawde 9.5
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v 2 Yo 9
6.4.1 !qusﬁuhluﬂﬂsﬁi‘lﬂmﬂ'lw 1
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v 2 Yo 9
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- JuMATOU D, §9D, YNIA 50 mm. x 50 mm. U6 Tu FMTuNATOUAIM
WiuazANLTY

- Funadey Q, §1 Q, V1A 50 mm. x 50 mm. $11U 8 FU FMTUNATOUMINE I
AUANUNUN

- Funadou B, 89 B,, 1410 50 mm. x L mm. $119% 12 31 dmfunadeunudin
H3IARIAZUBYAATATIGY

L = 15 nhwesanunuszyvestunadey (hitesns 150 mm. 1an 50 mm.)

- FUNAAOU 1, §9 I, Y11A 50 mm. x 50 mm. $1143U 8 Fu FmSUNATEUANUAIUITS
fesaninduiimih
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v Y
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ETJ‘VI 1 MUHUILATNMIAATUNATDD

(9 9.1)

Y
9.2 MsUsunzrUNagoU
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Glﬁu’]“]fuﬂ@ﬁ@ﬂﬁ!ﬁiEliJhl,'Ja']Wﬁﬂﬂﬂﬁﬂﬂﬂ’]in]\?@'J@]’]iJﬂ'J’]lqu'l AITUATULLIIAA

v

[ 9 g{: v A 9 [] a 9 {
yoe aﬁﬂwqu ﬂ31N@]1ulliﬁﬁﬂﬁ\1ﬂ1ﬂﬂﬂw’)°ﬁu1 mmﬁmmummmwm uazmmﬁﬂmﬁm

a

= @ A dy v o = A A
yonzy)inden 1Usunnznguvgll (20£2)° € ANNFUFUNNG (65+5) % IUTNIAAIN AD
Y " 9 v
VIAVOIFUNATOUNGTI 2 AF9 11U 24 h e limu 0.1% udmaaeuiuiiniuninms
o ' s Aq v ' X Y o
U5un1z arusunadeuin ldmadouanuvuniv wazdSuuanuiu ludewulSung
93 A
93.1 AN HazANue
[ H vy
1deeiaTanznialdazidenns 1 mm. Jafigaand ldanvenveaumuzn 'l
9a13zu19s 100 mm. 331 2
932 AWK

[

a 4 4 [ 1 1 1
151y Tastmes viniaToviaiaanuruiimeum nialdazidead 0.0
1

(9]

=).

R A Y v A o =9 ] J = Yo
mm. Fatidmvesiluiaieuuazvuiunu vaziiduriugudnais 6 mm. 5320 mm. 1 ia
L, X v 2 yve &9 y= g =
Uinuninavewauvewrudn lioans 4 awu uazldandr ldnnvenlszua 25 mm. f

200 mm. éﬁgﬂﬁ 2
933  AMNLANANYBAF LN
T¥eeiaamde 9.3.1 Tamanuuanaeueudunieaym
934  ANUATIVDIVDY
=2 g 9 Y ' < 2 o 2y 9o Y o <
Judumeldnszniayuivewdeanuvownuiulion udriaszezi

] 1 Y
AMAAADUINUU AT UM INNFAVOIVO LN 4 A1
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(99 9.3.1 lazU® 9.3.2)
ANV UMUY
A A
94.1 IAI9IUD
A d A d Y = =
9.4.1.1 IATIBIVI Tlslfﬂllﬂa&@ﬂﬂﬂﬂ 0.01 g.
a Jd A A A o A A Ao 9 = =
94.1.2 llllI‘ﬂillmﬂi‘Vii’f)mii’Nlli’)’Jﬂﬂ'JnJWH"IVIWIEJlIWH Tlﬁﬂulﬂﬁglﬂﬂﬂﬂﬂ
2 A Y, v A (% =9 ] 4 =
0.05 mm. Pl aIuvoiulassuLazYUIUNY HAZHITUAIUFUINA N 6 mm. 94 20

mim.

A

a ( 4 4 QU H 1 1
9.4.1.3 uaarlesuuuaey (sliding caliper) ¥3omsaaiaduioum o1uld
= =
az100AD4 0.1 mm.
942 ANadol
3 2 wy v A =
9.42.1 FFunagenl laulafiuiuenn 0.01 g
Y A A 9 @ = 2
9.422 ldaTeslionuds 9.4.12 1AANUNUINTIIANNNANVDITUNATOL

Azl 3
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(19 9.4.2.3)

943 25MUIV

MIMANUHUWUUIINGAT

m 6

A A 2 < @
4o m Ao WIaveIFUNagoU Wi nTu

A Qal 3 Ja A
A% Ao Usunasvosrunagov 1Iu ANUIANNAALNAT

944  MITNYNUND

F18UAANNH UL ULAZANUH U UUIR DY

9
95  fSuannuau
A A
9.5.1 IAIDIND
A d Adyy = =
(1) 1A309%1 N¥a 1AazBene 0.01 g.
£y = aAq Y AA
(2) Qou wmmmmmnqmmn%ﬂmw (103£2) °C
a J
(3) 1AFIADT
asy
9.52 2TNAADU
g L & ) v Y, A =
9.52.1 FIFUNATOUTIHIUNMINATOUANTO 9.4 11a1 197 Iduranuuusy 4
3 Qa/ 1
0.01 g. 1 uNIAVRITUNATOUNOUDY
2 Yy A A v A A
9.522 auyunaaevludoungungl (103+2) °C wlduansi Aeuraves
Y 1 1 Y H ]
FUNAAOV (HDHI 2 ASINIAIH AU 6 h @93 1UANAINUIAY 0.1% VYDIUIAVDITY
NAFoU
o ] a 4 v <
9.5.2.3 1w laluwsiameilass 13 1Moy
3y 2L < 2 o
9.5.2.4 FIFUNATOV (T UNIAUDIFUNATOUNAIO VLN
ax o
9.5.3 ITMUINU
! X
mmﬂ?mmmmwmﬂgm
) ml—m?2
ISuannudu sevay = g X 100
m

2 1 < o
ﬁf] WIAVOIFUNATOUNDUDL U NTU
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Y
a [ I @
M ﬁ’ﬂ mamawumﬁauwmeuuﬁ}q 1y nsu

2
9.5.4  MITIBNUND
o 4
FeUARASVDIT IR NN
I'4 4
PSnamlesunadlaa
Y

9.6.1  MINTINFUNATDY

o @ oy 2 Y ) ¥

aameduduFunagaunIg 25 mm. 813 25 mm. W laulalseana 500 g.
9.62 I5NATOU

Tvil§17Am 1w BS EN 120

=Y 4 4 A 4 { 1
wueia nsnadeulSnavesuiadles 1ildasouniieumla Tagly
< o a, g’; Qy [ 1Y
NUNIINUALAZITNATDY (3IUNINITATEUTUNAADY) AoIa0And0InUAd 11
{ ), I v Aa
manuan v. lupsainide Taudalildisam BS EN 120 lulsaadu
NFNOININNANINHU
A A
9.7.1 130440
a Jd A A A o A A VAo 9 = =

luTpsiiwesuiamsoaiiatannuniunfewn fialdazidenda 0.05 mm.
R oA Y = % a9 ] o =
FadmvewiluiaGeunazynanu waziidurIugUInaI1e 6 mm. 99 20 mm.

an
972  Jineaey

1 H H Y
9.7.2.1 MUATOIHMIAMHINNIAANUHUIAWIUN 3 FanNUnUIYDITY

< ' v 3
nagol Lﬂummwum@uu%m

H
=

Y 9 Yy 9
9.7.22 wyrunadeuliazeranguugi (20+2) °C Tasaasunadould 1a

oe

v A

y ] A Qy 1 %
ﬂ?ﬂﬂﬂﬁgﬂﬂW?HTiﬁ)ﬂlﬂﬂﬂu@giﬁ}igﬂUWQHW 1]381]']&! 25 mm. L!ﬁﬁgsﬂuﬁ}@\‘]ﬁ%ﬁnﬂﬂu
Y 1 o F) ~ 1 1 Y 1
uammmﬁnﬂWmuazﬂum%uzﬂﬁ UliJL!'l’)'(’Jﬂ'J'] 10 mm.
A 2 Y = o £ E v ¥ Aa )
9.7.2.3 UBDUFFUNAFTDUATU 1 h LA 3Uu1°ﬁuﬂﬂﬁ@ﬂﬂ]um1“ﬁﬂu1°ﬂN'Jf]'ﬂﬂalﬁ
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[
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AMHUAAN W UANUR AT
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A Qy ] 1 %’ I a A
L‘fl@ t, ﬁ’ﬂ ANUHUIVOIFUNATOUNDULYUT 11U Uadiuas
Qy I 1 %} I Aa A
t, ﬁ’ﬂ ANUHUVOIFUNATO U AW 11U Uadwuas

9.7.4  PMITYNUND
1 A o I 9
F1991UANNAYVDINTNBIAINUANUHUT BluSoeaz
ANUAIULS IR AL NOAD AIAEU
A A
9.8.1 1ATDINUD
A 2 o Y} = = A A2
9.8.1.1 1A709nA FIIALTINA TAAZIDEANT 5 N 130 5% VYBITINAGIgANTY
[ 1 [ { I~ % [
naaeusula unanadedidaredruildnailugiasoenay §5adiUszua 10 mm.
Y
taziianueneanana liilssnnanunvesFunadey
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2
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NAADL
d' [ ] w é 1 1 9 =} =
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9.82.1 TNFUNAADUVULNITOITUFITZIZUNNU 15 (MUDIANUNUITZY
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' 9 1 v
mm. gl 5 Wlaresunadevdusenlinngaisessudazlszuia 25 mm.

F
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1 I a a
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51 5 mInaaeuaNUMULTIRALAZ Ve ATTANEY

(19 9.8.2.1)
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] v 9 v
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30 s 161 1U1ANI1 90 s
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