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Abstract

Concrete blocks are widely used in building construction due to their low cost. In addition,
the selection of materials for construction is currently focused on saving energy in the building.
Because concrete blocks are a mixture of cement, stone and gravel, they are heavy and conduct
heat into the building, fibers from various natural materials with cellulose fibers as an ingredient to
replace the original material are used. Nevertheless, the problem of cellulose fiber is its moisture
absorption property, which causes moisture accumulation in the concrete block and results in
higher thermal conductivity in the concrete block. Therefore, this research aimed to study the factor
affecting humidity and developing a method to reduce moisture occurring in concrete blocks by
using Phase Change Material (PCM) from nature to apply in the process of preparing natural materials
before being mixed in concrete blocks.

The study found that the method by which moisture through the building frame system
causes moisture to accumulate in the material is Capillary Suction Method and Vapor Diffusion
Method. This increases the coefficient of thermal conductivity of the material. The method for
reducing moisture content in concrete blocks that does not affect the physical properties of the
material is to use latent heat energy in the concrete block mixture by using Phase Change Materials
(PCM) to prevent moisture from entering the concrete block. The study of the properties of natural
materials suitable for use as an ingredient in concrete blocks, focusing on environmentally friendly
products to develop into Green Smart Buildings Materials found that there are 2 types of natural
materials that have interesting and appropriate physical characteristics, namely rice husk and coffee
shell husk. Two of these were taken to compare the water absorption rate after conditioned with
state-transforming materials according to the prescribed formula.

From the test of the suitable natural phase change materials to be used to pretreat natural

materials before being tested to compare the water absorption rate, it was found that mixture 3,
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with a ratio of 1: 1 to the palm transition material and the soybean transition material, can reduce
the melting point temperature to 37°C to 67.5°C. Besides Encapsulation phase change material was
adapted natural materials by using coating mixing on the surface of 2 natural materials- rice husk
and coffee shell husk -24 hours before being tested for water absorption to compare the lowest
water absorption rate and the most sensitive dehydration of the rice husk and coffee shell husk.
It was found that formula B1, with the mixture ratio between 1 kg of coffee shell husk per 200 g of
phase change material per 700 g of para rubber latex, the water absorption rate is the lowest and
takes the most time before the saturation point is reached. After resting for 2 hours, the dehydration
rate was the fastest. It is considered that this test formula has good results and suitable to be used
as a prototype formula to adjust natural materials before being mixed in concrete blocks to reduce

Moisture Content that will occur in concrete blocks.

MmaA:  Ananlinudiu Jansssund rounsauden Jaadsuaauzylaansduvsd
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Uty asgaduaNuTuTedinatguseinn warisnisivanvatglunisaivguanuruliegluninsgiu
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thgtudelddanlneand S0, TeflnmaiRgeduautu Tnslassaieneluagliudeustas waswy
Iszaudgmludowesnisnaeanmduasiiana (Swel) wasuandu Fudng ogeduatuoy
Busfa wenaniusEAvsamlumageautuazanasuaziloniafiaraieninudu (Desorption) sonuiile
gaumiigendn 25 °C (3w, 2549; Yamaguchi and Kawasaki, 1994) usiflin3sedidunuindianiianunsa

3

andu Arduldfindn@anlaeend Ao diufuiiud (Activate Carbon) Fauduasueusdugaunigluiingu
wnnidanlaeend uazduvindu fanudeshlumsgadugatesnniimmaunsolumsiduianavie
noareedTiogluveamamemaliinmeFuuuiiveadaZenin Adsorbate. (QS Liu, T Zheng, P Wang,
L Guo, 2010) shudusfudfidenldsastigngu vuadn ($1wan Microporous) sagLdusgadu/du 147
fian Lm'mﬂﬁifﬂ'mﬁ’uﬁuaﬂuﬂﬁam%mmsﬁuﬁﬂszauﬁmm Lﬁamm%yuLsﬁﬂﬂulﬁai’aqmmﬁu‘lmam?{auéh
dnlflumspamnsdudoungiiganelutangsituanutufignudeseonin wasanududsogluiovanlily
lnuliAnnsarauanuduuinouieTaguinaduiilignumuiidedututug

i 3 Ao mIndnnounInudenseildiunanvesyuTiuuduazinanaunounin daldun Fuges
N9 wagnse A3enin Januan (Agsregates) daduminussinides (nert Materials) filsiviugAzeniu
Fusimar nuhludereunindu wdismquanriesomevidliantymaonsgeduthidnlulugnguyili
fandaudu mnmvaaeunIsgafuauturesnsunInudoniisnsinisgaduaied 17-19 wWesidus
(NOAA National Weather Service : Heat Index) 13’11715?@8’114 sziaddwﬂui’amiwd’sdmm%um%Lﬂuﬁwﬁais
dednrmutuananindassiiarmelunou visnduasiemaindeuiiuasszimevonii Bonding Water
(141 Adsorption Water wag Absorption Water) Andulevesintuasiuogiuiignmnd uazdnmaruiu
ﬂmwummwmu,uusuaaﬂauﬂimuaam}mﬂwmmwmumanamamaﬂmmmﬂmwsﬂmamwimmuaa
agnuNTIse TansnaTsmauAaUNInTINNTY warnsundvesenLTunni g tuuenandulueYan
wlfmuuiu feasulsiunssiumnaiminvesrouninudeniiozanniusedmaromaluldnulums
noase Tagreadeiidiminunisdmarelasiadsenasiidesudmdnfuinniuianisauuies
sutsznailunisrioadnefigadudie

B 4 Ao nsliTanudsuanuzudiunailunouninudenlusuuuunisazauanufouuds
(Latent Thermal Storage) InsgamnTlurnfiAnniaidsuanurduayliBeuuuasnndunndienn
mafiundsnuanuieu Taglifinnsiudsuaniug (Sensible Thermal Storage) st ianuUasuanuzan
T dutaniniiuanudeunnludiuney maaﬂauﬂ%uéaﬂ%ﬁﬂﬁammﬂuﬂauﬂ%mﬁaﬂaasﬁua%ﬁamm
sulolsiganinduuenintanuarainsrumunwiuiigandilutan ity mﬂwqw{]mimwmwmu
maundriadlathiuagosundanuinadienusiledhgsludinudianudulething nisuns
vodlothdsfifimmannuinaitoumgigdlusnsnaifoungiisn matmdnnensliwdanulugy
anufeuntanldluasuninuienaginlitisannisunsaududunlurounisudonld 9inn1sfnw
nsvuIunsannutulureuniaudenii 4 Bwuiisnsiomnsauilideadeanautiniamenmyes
fanFomslindsnulugumuounsiludunauosreuninuienitedansaruduiiundtiudun lasms
¥ fanuasuanuganuivanmianssaumanewhlunauluasuninuden Tasedevdnnisudeuaniug
arhliigungilursunimudengatuasuauiulodliganiduuenintaniimumuuiuigendt sili
arwdulslanansounssudanld
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Preparation of Natural Materials with Organic Phase-Change Materials before Mixing in
Concrete Blocks for Reduce Heat Conduction to the Building
Saranyoo Sawangmake and Satta Panyakaew

3. wansAnwuantavansssuvanmunzanlunisiwndudiunaslunsundauden
‘Lumﬁ%’aﬁmLuumsmammamﬂmwLﬂuﬁmm'af?{'ﬂLméaaﬂ,zu'L‘?Jué’umwsia;:ﬂ%muﬁaﬁ@umé Green Smart
Buildings Materials SsazilnasifionsanudniiiiutunduiadelumsideningivieTngduilsnden
MnunassTINEA farummiu duyulumsudaasnisians aunsaanyiuameadeiivedily
Andselewd dnmsdansiivnanntuseuieatuasied Suunnifismenidnaeniiod s
Fundenu FuaueTngiv 2 viafidarunhadlaussiinnaiRdntunasifised fe unau wasdonnea
MUl 9InMTNUMILITIUNTINAAEITRs wud1 unay uasuszneudmanlelasmiueu uazddnou
lavenledviedam foswuszneu 2 du fe dwidumsdundd wasdwidumsetunid dwlngjazey
luguansuszneveenled Tnelidaneulaeenled (Si0) Wuesduszneundn Jelvwmidnsysiuunlusms
fauoRiduauulnihuaglithanudou WeRnsanunaulidntu lnethindessendosansaed aznu
fidnwazindusoadesiu uazfunaufirnunguunn (Yuen 3nugnn.2552) unauiiwuiniede 0.075 - 3
fladiuns vuaidusendnads 0.6 fadas AmNuTULULILA 331.59-380.54 kg m uasiinamsuves
WNauRAY 63.64-68.94% Yaning Zhang.2012)

nmuJuiinfieglunsyna Rubiaceae family Fudlog 2 aneiiug (species) AfAud NN

] o

@

fio C. arabica way C. canephora lag C.arabica %ﬁfﬁ'ﬂiu‘?ﬁa 9391011 way C.canephora z3aniulute

Y
I3

w1 lstadn Faflausheilasiuger i idnuamdundiiduinaen fuluiufigoimedudiuiug
Tsvadniidnwasifunsinauiiduiinansiinss Juluiiuiiseudy 31nn1sAnwInuIiuglstadidainu
wmwvau‘l,umuﬂﬁmmmamammmﬂmW'em‘ummﬂL‘Wiwvmumaamwmmmﬂmuwuﬁa s19fgualaen
N1 wassuNMuweslinandnsonuLes mmammmamamwmmL@JaﬂmLLw Ay, dmdndaniu
fiu, MunAe, ATIEN, AL, USInasiEn, Aamunutuie, A wunwusa, R uAugNang
LQSEJL%&L?U’MQ?!W, i wavenudunsanay (fisznsd AN@. 2555)

A1519% 1 The physical properties of Robusta green coffee beans.

Robusta Coffee
Physical Properties | Unit of Measurement
Max Min Average

Moisture % 19.1 18.5 18.700+0.22
Weight g 13.589 13.362 13.502+0.19
Width cm 0.890 0.600 0.727+0.31
Length cm 1.110 0.830 0.947+0.38
Thickness cm 0.480 0.380 0.433+0.20
Volume cm’ 0.158 0.078 0.111+0.12
True Density g/ml 0.985 0.913 0.928+0.34
Bulk Density g/ml 0.727 0.719 0.723+0.25
GMD cm 0.756 0.603 0.670+0.16
Surface Area Cm’ 1.796 1.144 1.413+0.19
Sphericity % 79.6 63.5 70.90+0.13

71 : fiszwed 8. pauamiinismenmusasdanunlsad feumuasndsi. MARTTRMINTIINSEIMS AMLIMINIIUAENS
MUNILEY InTINedenunsAaEns.
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THlusmAdeneuhlunauiupsuninudendasnsiinaandinmunzausail

M15°99 2 uansnsilSeuiieunaandilunisdndenitansssusnfiieinlUidudunaslupeuninuden

AuauUALNaY

AuauUAFannzaNIUN

1. 1¥u By Products. fiUSinaunniitaane wldnasnisd

1Ju By Products. fiUsunausnniiieane mildnasaiisl

2. fifanuduey 12 % Aausou (mj/Kg) 13.52

. dAnauduey 12.5 % Aanufeu (mj/Ke) 18.2

3. fUSunal 8,145,269.20 Fu/Al

. lUSunag 290,000 6/

4. 1 Silica Wudmusznauiinuaudfanauiiu § Lignin
Wusedeuindesiuanudunsazidauaaioniuiian

nvanszdutulugavemwanulvhniini Undoswdanu

a

negiuly

5. faaautinnuduauiy fdnsiianuiousi

a a

fnefuddnauiifiavfodioazanet wwnesiuluas
liAnaudy

6. @unInldnszUIUNTS Spray Coating W3l Mixing Coat-
ing MlirauazUsendnauuszanailuiuneuwseyian

ansaldnszuIuNs Spray Coating %seld Mixing Coating
nldnauazdszndasulszanalutuneunioyian

7. awnsadiluuszgndldasdunszuiunisgrannnssy

. awnsailuyssendldasddunszuiunmsgeamngsy

8. osAUsznauratnautulsENaumyaiseliunidoy
Usvanm 20-25% Lwaglaa 30-40% Andlu 19-47%

. aeaUsznaulUdenniuniilannunsni 0.8 Taawuns

Usgnaumetn 84.2% TUsAY 8.9 % W1ana 4.1% uay

wagtinne Uszana 17-26% leeglusguvesansefiunse a@15Usznaumaiu 0.91%

U a3Uszneu nanAAedann Fallvisegss 85-99%

9. faumady 0.075 - 3 Naawnas 9. fiANUNINRAY 0.727 lWUins dAueiiage 0.947
LBURALLAT

4. wansAnwvilinvasaguasuaanuzuazisnsivanzauiumsihunldluduassawdsey
wenstlasiuanudiuluiag lunuideifiseaulansirfanusuanusnldduanfnivanusoulne
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Heat Storage Materials na1371 m’sﬁasmmmamwaaummmaﬁaqLﬂgﬂuamuﬂﬁﬁuﬁmﬁmmamm
sBu adluiFendnansgmiin Eutectic) daifu Fifeddldilaudundes (Soybean Wax) fqavassiviaiogii
50-60 °C mmamﬁﬁaqLﬂﬁauamusmémﬁﬂﬁmﬁaLﬁumiqmaﬂquwﬁ Latent Heat Storage Materials
TnemaiideldvhnismanesmgnadaunausyarineanuAsuanusindnandrdiniiuty Tanuwdeuamus
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Usenelve 3nnsfiny wui avaewvadvesenseninsgrivudnhdulaslvduvdesegluiieaumgi

45-65 °C (Baiguiniumsiiy) lneltunsunmsaiiunimeaaes lngaiegnsdiunaudiuseningdan

wWasuanuganiduiduiuianUasuanugaindaimiesasnisld Metallic Fitters 38 Finned Tube

adludiunan Tldvgumnivasumvaianaseglurisgumgil 30-70 °C

M157197 3 UansansenTduNaNdusEnITTagUAs Uy N dhduiu AR aaugaIndnaes

nudan | Ysuwdag . Yiadan | YSunm | szeziom
UYsuau I - U 4 . o
, wWaguaaue | wWaguaniug 4 Wasuaauy | wanglu | Tunsidnea
daunan 523 Wasuaauy 5 . I Y
2N 0 5 - N DAndeY | AN | Nigumglivies
100 (9) o %o . % NAANEDY
UYnauundu Ynauunaiu (g) (9) (9 (25°0)
daumauii 1 | 100 g 3 du 75¢ 14w 25 g 28¢ | 244w
druauii 2 | 100 ¢ 2 d 66.66 ¢ 14w 3333 g 28¢ | 26 %l
druwauii 3 | 100 ¢ 1dm 50 g 1 du 50 ¢ 28¢ 24 4l

M13199 4 UantuneuNTIARRIAaRNIaIves A UGB uAN U (PCM) 114 3 gns

JUNBUNITNAADY

ansAiunIsNAang

1. fupeunmaniengunsalnivue PCM wiazeln uagnemely
wianitewsenhlunageutisaamglynaeuvian fuizay

o
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9 ' - = o
Fasdufiams s lunasuman

2. JUPBUNSLASENAIUNANALATTIGATIAE TGS
selumanihluluguneniuTagasusaiz (PCM) A

3. umpunsveeveERaNinge Tiuileweaiu lneil

mMseuasetnsaEauIunvaeNavane i aRe iU

4. %umawﬁdmwaammaua%aﬂa'a&J‘Lﬁ‘?a@mﬁ'&mamus
Waddunan 24 Hlusiigumagivies (25°0) Tneannnsds
inanuITanasuaniugBudnf 10 wifiusn wasidnd
auysalfitaluad 3

5. TURDUNIVIAFRUIAVRRNWIAINAUSUIANTTITaR

ANNY IAINTTUFERNT UNINLIFNEATAERS LAen151NTU
o a & H o ddvy v o '
TanwReuaouzludwmnhminisilidahinussglansue
(PAN) aadnlarmeLasaalaniin

6. SunoUNE N PCM iniedemnaeUiasaLdi 3 gws 1N
Supsnesifulusunsy DSC wlomitudildnsinly nsuen
TOYAYIIAVABUNAD IAVRDUVAIIAN UAZ WHWIUAY
Soudildly
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gns | viaaual (mj) niin (jg-1) waguwal (°C) g9ga (°C) wauwal(°C)

ansii 1 2204.39 132 a5 63.5 72

ansii 2 1406.41 93.14 43 61 68

ansfl 3 1579.61 97.51 37 59.67 67.5
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fifign TnefmusgasdiunanszriainaiansssmAtutinaianuasuanugildnnnsmaassdis
Qmwgﬁﬁmmzau Fatn98 101433 Coating Mixing fuSae Mixing ﬁamwmﬂ%uaﬂqmmﬁlﬁIﬂw’hmi
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- USuna Usinmufanuasy 5281981 528NN
(Fans338) ERsTINYIA | anusiisuiudiinn | Tunisiefeu ffgaungilvio
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Preparation of Natural Materials with Organic Phase-Change Materials before Mixing in
Concrete Blocks for Reduce Heat Conduction to the Building
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