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MR. SARANYOO SAWANGMAKE : MOISTREH RBL
MIXED WITH NATURAL MATERIALS BY -GSINGGEBRE&A
FROM PALM WAX AND SOY WEAT OFRNRFER INTO Bl
ADVISOR : SATTA PANYAKAEW

This research aimed to study the moisture reductio
mxed with natural materials by usingah@agec patesels (P(
palm wax and soy wax to reduce heat transfer into beiildn
materials were applied in the material preparation process
concrete ldockhe objectives of this study are to be enviro
harmless to users, and to developahaingal pladseals into gre:
materials. The hypothesis of this study was that the transitic
and soy waxusad as a natural material preparation befc
concrete block by the Encapsulation method which is ab
content in concrete blocks containing natural materials. Cri
materials to be used adiant iimgcencrete blocks are natural m
from natural sources, durable, low cost of transportation a
amount of waste left to be useflreemeamagement process, |i
volume all year round andaisogygyeperties. From the stud
it found that two types of natural materials, namely rice hus
were qualified to the set criteria. Therefore, the two natural
to compare their compositioorarabsuristion properties befor
as an ingredient in the production of concrete blocks that
order to reduce the thermal conductivity into the building
harmful to the health of users and itdedinebéra apaosing
materials that will reduce energy consumption in buildings ¢

From the study of energy consumption in latent he:
mixtures by usingcphage materials (PCM) and fromrévee



related to pkdmenge material (PCM) from oil palm and soy v
for use in the trial to determine mixture ratio, it found that
mixture of palm oilgblaagge material and soybean phase cf
ha a melting temperature ran§é.6fG7AGs suitable because
initial melting temperature than paraffin and allows for fastt
the latent heat energy to be stored in the material first. Tthe
transition does not change much. It differs from the stor:
without a change in state (Sensible Thermal Storage). 1
material is not so high that it transmits a lot of heat. ~
Encapsulationot¥etias developed to prevent and reduce

material by using Coating Mixing, 6 formulas. The purpose
absorbs the least water before being used as an ingredie
found that formula B1 wutte aatnocbf coffee husks at 1 ktha&
material, 20 % of the coffee husk weight and the amount of
the coffee husk weight, good test result. And it has the lowe
suitable for using as a psadtoipmaterial formulation (20 f
concrete block molding experiments, size 10x10x10 cm. Te
water absorption were selected by weighing them before an
It found that the least absorbeng faimARsAS, A4, B1, C3, C
Then take to form concrete blocks, each formula is 5 block:
to test the compressive strength to get the strength acc
standambHAoad bearing concrete ble2&33) Svifi8 average col
strength that must not be less than 2.5 megapascals. The ¢
an average compressive strength of 2.67 megapascals and
of 0.08 kg. The mixing ratio by volume otfognsaladGaitre B2/
shell husks was 1 part cement per 2.1 parts sand per 5
coffee shell husk, and 40% water content of the total mixtu
block size 70 x 190 x 390 mm. was then producéditayli
concrete block mathioeks type, to perform the industrynete
load bearing concrete ble2&33) S8 concrete blocks were
as examples, it found that length, height, thickness, surfs



d

sectional area, weight, and density; the compressive strer
megapascals, the moisture content test result has a longitus
and an average water absorption value of 4.48%. This pas
253, and the thermal conductivity coefficient at an average
gqO., . 240U-kZlI *Oufgaf OgqOj 1
lower than the CIBSE Guide A: 2015.

Then the moisture absorption value was &stetth toth
concrete block materials that are available in the market fc
showed that the average water absorption rate of concrete
was the lowest water absorption of 12.304 %. This is a gi
concrete blocks for building materials, which can reduce the
accordingly. Then test the heat reduction ability and test the
various conditions by making the original wall box as asmibd
are; in normal conditions and humidise candétankgger;
BENETECH; Gld&B65, to check the temperature and relat|
air inside and outside the test box every 5 minutes. The
collection wammé224 June 2021. In normal conditions, the ma
temperature was 37.5°C, the maximum temperature in Bo»
from the research was 37.3°C and the minimum outside a
the lowest temperature of Bexrésearch concrete block wa
maximum relative humidity of the outdoor air is 87.8%, °
humidity in Box 1, the research concrete block is 81.5%
humidity of the outdoor air is 40.9%, the lnumeislityelatiBox
research concrete block is 49.2%. And conditions where hu
a spray system that has a timer system to turn on and off t
a day, collect temperature and relative huoigidy tiehestibox
5 minutes, test and store the da@te8ddtme@3021, it found
maximum outdoor air temperature is 35.9°C, the maximum
the research concrete block is 31.3°C. The minimum &Ik
the lowest temperature in Box 1, the research concrete
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maximum relative humidity of the outdoor air is 88%, tt
humidity in Box 1 of the research concrete block is 91%.
humidity of thédoor air is 41.4%, the lowest relative humit
research concrete block, is 63.6%. It was concluded that t
the research had the lowest indoor air temperature and the
in both cases. It caemehat the concrete blocks from the r
lower thermal conductivity (k) than the two types of conc
market, and the relationship of the temperature is inverse
relative humidity in both casesrficardéhat concrete blocks
natural materials that have undergone the raw materia
according to the research process have low moisture abst
lower thermal conductivity (k) in concrete blocks.
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1.2 Capillary Suction
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1.3 Air movement
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1.4 Vapor Diffusion
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3.2 Watevapor Permeace
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3.6 The Resistance WaterVapor Diffusion Faptor (
valu®iffusieaguivalent Air Layer Thickredgs)(Sd
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Resistance to Water Vapor DiUsip@fgndu® i ¢ p ® OFHiEN K r
el Nde T RNasllileEr OO IAMDRMLHhGHRNOS hnj
T n N E Sdiu@ MNrDIore M BN 1

8 Material
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Materials and Films)

: Thickne Thickng Permeanc Permean
Material : :
in mm | gr/hr4tin.H¢ ng/Pa-s-
Concrete 8.000| 203 0.40 23
Brick masonry| 4.000| 100 0.80 46
Concrete block, h( 8.000f 203 2.40 137
Gypsum wallbog 0.375| 10 50.00 2860
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Material Thickne| Thickne Permeanc Permean
in mm | gr/hr4tin.H¢ ng/Pa-3-
Hardboard (Tempg 0.125 3 5.00 286
Wood, sugar pit 1.000| 25 0.4t0 5.4 231to 30
Plywood (Douglg 0.250 6 0.70 40
exterior glue
Plywood (Douglg 0.250 6 1.90 109
interior glue
Sheet, glass fiber 0.056 1 0.12 6.9
acylic resin
Sheet, glass fiber 0.480 12 0.05 2.9
polyester resin
Aluminum foil (Th 0.0010 © 0.03 0 0
Aluminum foil (T| 0.0004 0.01 0.05 2.9
Polyethelene (6 | 0.0060 0.15 0.06 3.4
Polyethelene (8 | 0.0080 0.20 0.04 2.3
Polyethelene (10} 0.010G  0.25 0.03 1.7
Polyvinylchloride | 0.004C 0.10 0.8to0 1.4] 46 to 8(
Polyester 0.0076 0.19 0.08 4.6
Cellulose Acetg 0.010G 0.25 4.6 263
Vapor retarder p| 0.0031 0.08 0.45 26
Primer seater| 0.0012 0.03 6.28 360
Vinycrylic primeg 0.001¢ 0.04 8.62 493
Sengloss, wagkylic 0.0240 0.61 6.61 378
enamel
Exterior acylic ho 0.0017 0.04 5.47 313
and trim
Flat paint (2 coats - - 4.00 229
insulation boar




. Thicknel Thickng Permeanc Permear
Material : .
in mm | gr/hr4tin.H¢ ng/Pa-3-
Two coats of enar - - 0.501.5 | 29 to 8¢
amooth plastern
Primers + sealern - - 0.9to 2.1 51to12
insulation boart
Primers + flat oil p - - 1.6t03.0 91to 17
plaster

Vapor Permeance of Some Building Materials. Building Scien
APRIL 15, 2013

I 1 8hpsh/www.buildingscience.com/documshésiafmimation
31Xapgrermearsmrimaterials

A ENKI'T ni EYoNd Getdfddrg h Rbel h Bh 9 &
ENKITnl EENKOI Knél Ecl Vdparj n N’
Retarde© Gapdl Ber O6 hj JriéenénEnheéel NIJOhRAE
4.1 Mapor Retapd®n | Bleiedd)i @ N IOROT 7 Ok N
| N eAdsen®ly) Dr T T nl EENKoekDr 1
Vapor Ret@afe®@ldbRIEO it ROe NI O
ClassVYapdretarded. pernorless
ClassVapdretardet.Gpermrlesandjreatdra®. Ll perm
Class\lhipdretardel.(permrlesandyreattrari.Operm
4.2 "Vapor Baréid@dpd Retardérr & Glass [ On &I E k
Joseph Lstil{losleph Lstibureloe0@O 1 n"\Wdten L' h n
Vaporreante/4R N A i30&T NKNET inr O



T NKIME Th iE €& K GWaterE/aporlParmidjisdNagom N O

2.

e o 4 € YWatdD Vapor 2ot .
K N Blass) C e —— | nl ] n NI
Vapor impermé a00.1 Rubber membran

el I Rnj polyethylene  film,
Vapor semi 0.1<@0.1 |aluminum foil, sheet m
impermeable based paints, vinyl wall
Enr E ol and fefikcer insulating shy
Vapor semi 1.0 <@10 Plywood, OSB,
permeable expanded polystyrene
Enr E ol fiberfaced isocyanuratg
asphalt impregnated
papers, the paper and
facing on most fibergl
insulation and mosgbasé
paints.
Vapor permee a>10 Unpainted gypsum

el I Rn

and plaster, unfaced 1
insulation, cellulose in
unpainted stucco, lig
asphalt impregnated
papers, asphalt imp
buildindiber board, ex
gypsum sheathings,
sheathings

I f(Jodeph Lstiburek, 2006:

I A ZmMmI GEMRKOKAT I e NT n@E&r @éi NJL
f 1 IBjtumah Bengbrahed 21 B 10 N losld SEAIGEK 105 & BIK
I 43N.Ed J 1Or | PeicéntaderokplrD@MietiiaMaé h |
Gknrj eNmhkEOI kNDIF&1 nj EO2/, 20

O¢ Oc¢ —

4)

r
rJ



] KNINBel NIJgNRDRTTaAar 61 KnjnNI AL

W, = AxPermxgeh [ng/s]
W, = Vapor Permeance Load [ng/s]
Perne  Wat@rapor Perme@ngiat Pa]
A = 1 NRDRIIMrj NIieFrEIiALRANRO
Ph = OKEhAT cel TPRapT NERONIT T Ar
Pd = OKEHRAT celPAJRnT NERONI T iir ¢
5. Moisture Storage
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x
L 0251 y=0.009x +0.074
T R? = 0.96 ¥ = 0.0083x + 0.0562
£ R?=0.9919
= 022
>
= #Chia
S 0.19 AKaniwa
2 7 = 0.0026x +0.1133 Far
S R?=0.97
= 0.16 4 X Triticale
E
i)
=4
=043 5 ¢ y = 0.001x + 0.1227
R?=0.38
0.10 - - - \
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Moisture content, % (d.b.)
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Solar radiation
strikes wall

Brick veneer is saturated

with rainwater _

|l Vapor is driven both inward and
1-inch air space

=" ‘ outward by a high vapor pressure
differential between the brick and
the interior and the brick and the

; exterior.

Felt paper

Fiberboard sheathing

Fiberglass insulation l

Polyethylene
Interior gypsum board
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KNT ENK e 8N/ K EPKMD | &g
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'k AEBERAQ]

ENKEFEGT 7| 04 ) _ 2219
0330
CIBSE Guide 2 20 RN ] ] 02

- Denggggregate Con

MECHANICAL AND
ELECTREQALPMEN
FOR BUILDING

- 2 or 3 core. 200 mn

\ 5.25.8 0.200.17 | 202018

MAT 1.9 (Ff/Bt] 1.9 (LB)
-8in. ] - =0.33 | =2162
NCMA 135
-4in. 1.6 (HfE/BtY (LbAy

¢ . =0.28 | =2162

1) CIBSE The Chartered Institution of Building Service Engi
2) MAC Masonry Adviseory Council
3)NCMA National Concrete Masonry Association

T NIOODEThiEeQNLAJ ] KNLNT T NSENKI ne

KNJ ENK ] OT ¢ T KN I NI
enNLAJ ] KNI 71 072 | 174 | 1.83
I nThérne L harterddtiostof Building Services EngiB@ers, 2015
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Category Storage Duratio| Storage Technol

Short term +ock bins
-earth beds
water tank
Annual solar ponds
dange tanks
—<arth

+ock beds
aquifers

Sensible Heat

Latent Heat Short term salhydrates
Organic materials

Chemical Heat chemical heat
Pump

I i1 Mehlfigarald MeRlidgNsa F. Cabe?a, 2008
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Nitrogen compdumti&( KNEF T cel 6T Ko &1

Caffeine 1.2%

Trigonelline 1.0%

Protein and free amino acid 9.2%

Carbohydréitd$ K| KNEF Y &ni1 | EENKQ6ST oe

Sucrose 68.3%
Reducing sugar 0.1%
Polysaccharide 460%

Cellulose 5.0%



Acid(NK] KNEIF T éni1 | EEKRh"

Chlorogenic acid 57.5%
Citric acid 0.5%
Malic acid 0.5%
Oxalic acid 0.2%
Tartaric acid 0.4%

~

Lipided n k Nk Nj T Rn

Triacylglycerols 75.2%
Esters of terpene alcohols andifath¥@acids
Diterpene alcohols 0.4%
Esters of sterols and fatty Acid3.2%
Sterols 22.2%
Tocopherols 0.040.06%
Phosphatides 0.1 0.5%
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T N K NI&d physi€al properties of Robusta green coffee beans.

Physical Unit of Robusta Coffee
properties  Measurement Max Min Average
Moisture % 19.1 185 18.700+0.22
Weight g 13.589 13.362 13.5021+0.19
Widith cm 0.890 0.800 0.727+0.31
Length cm 1.110 0.830 0.947+0.38
Thickness cm 0480 0.380 0.433+0.20
Volume cm? 0.158 0.078 0.111£0.12
True Density a/ml 0.935 0913 0.928+0.34
Bulk Density a/ml 0.727 0.718 0.723+0.25
GMD cm 0.756 0603 0.670+0.16
Surface area cm? 1.796 1.144 1.413+0.19
Sphericity % 79.6 63.5 70.90+0.13

ALni T} KNNELT @l
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OE MuilbO0dkO Gnr E &
&erth KEMbryoO K n 8 ©N1i O
L NKI NI NKEl 6J kK Rh
I FEENEI ARO] AET
inau 20%

wndno 1-2%
Rice Germ

§1079 8-9%
Rice Bran

9010 70%
White Rice
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Cellulose 21, 1.
Lignin 00, :
DXylose "5, 30
L-Arabinose 4, 31
Methyl glucoronis 4, 31
Dgalactose 0, 15
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