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Package Warehouse Layout for Soy Milk Industry
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! Department of Industrial Engineering, Faculty of Engineering, King Mongkut's University of Technology North Bangkok.
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The soy milk company case study had 3 package warehouses, those could support the maximum of
665 pallets and there were no fixed location for inventory package layout. Resulting in problem of package
storage which packages were placed over the specified area 31 pallets and in a period of 1 month, the transport
distance was 279,251.58 meters per month. The purpose of this research was to reduce the package transport
distance by designing the material layout. So, used why why analysis to analyze the problems for finding the
causes and solutions by using warehouse layout, load - distance model and fixed the package with facility
layout. Therefore, the design of 3 warehouse layout, the results of improvement showed that the 3 package
warehouses could support the maximum of 714 pallets which increased 49 pallets and decreased the transport

distance was 36,224.52 meters per month or 12.97% of the all package transport distance.

Keywords: Warehouse Layout, Load — Distance model, Facility Layout
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The Application of Combined Systems Including Evaporative Cooling and Vapor
Compression Air Conditioning System for a Silkworm Rearing House
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This research was to study the changes of temperature and humidity in silk worm rearing house by
using an evaporative cooling system in combination with a vapor compression air conditioning system. This study
was tested in greenhouse with configuration of 10 x 21 x 3 m. For evaporative cooling system, six sections of
evaporative cooling of 1.5 x 1.8 x 0.15 m each were installed on the south wall of the house and six exhaust fans
with diameter of 30 inches were installed on the north wall of the house. For the vapor compression cooling
system, four air conditioners of 30,000 Btu/hr were used. The experimental results from the house with
evaporative cooling for worm periods 1, 2 and 3 found that the average differences of suitable temperature for
those worms were 0.4°C, 1.0°C and 1.9°C, respectively. For the relative humidity, the average differences were
6.09%, 0.61% and 3.29%, respectively. The experimental results from the house with the vapor compression
cooling system for worm periods 4 and 5 found that the average differences of appropriate temperature and

humidity were 2.2°C, 0.33% for worm period 4 and 3.1°C ,4.86% for worm period 5.

Keywords: Silkworm House, Evaporative Cooling System, Vapor Compression Refrigeration
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Development of a Sami-Automatic Phyllanthus Emblica
Tapping Machine with Pneumatic System
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The tapping on the surface of the phyllanthus emblica is one of the steps in the crystallized production
process. The conventional operation is to use a knife to press down on the fruit for desired 5-6 marks. Tapping on
the phyllanthus emblica surface can reduce the time of the crystallized process about 30 to 50%. The semi-
automatic tapping machine is a design that combines a mechanism with a controllable pneumatic system which
can be controlled to work continuously. A push-rod to push the phyllanthus emblica through six knives are
installed in the radial outlet according to the working stroke of the connecting rod. Which can be speed adjusted
by air flow adjustment valve and time delay by PLC. The phyllanthus emblica will move down by gravity to
replace the original that was pushed away when the push-rod moves back. The results showed that the semi-
automatic machine had the capacity more than the tapping method by handing pressing through the knife
platform, approximately six people. The push-rod speed relative to the gravitational feed was averaging 150 times
per minute without damaging of phyllanthus emblica. Which will get an average production capacity of 150 kg per
hour and the break-even point of the prototype tapping machine about 37 days.

Keywords: phyllanthus emblica, tapping machine, pneumatic system, automatic, crystallized
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The objective of this research is to develop a low-cost heat pipe solar thermal collector. A 1.5 m? flat-

Abstract

plate solar thermal collector equipped with 12 heat pipes as heat transfer elements to the water manifold was
designed and tested. The performance of the solar thermal collector was tested following the ASHRAE standard
93-77. The following water flow rates in the manifold were adjusted; 40, 60, and 80 L/hr. The current results show
that the water outlet temperature greatly depends on solar radiation intensity and the water flow rate in the
manifold. The maximum water outlet temperature of 53°C can be achieved when the water flow rate of 40 L/hr.
and average solar radiation of 3.95 kw/m? were applied. A maximum thermal efficiency of 55.61% can be reached
when the water flow rate of 80 L/hr. and the average solar radiation of 3.39 kW/m? were applied. From the analysis,
the maximum total heat loss of the collector of 3.40 W/m? can be found at the water flow rate of 40 L/hr. followed
by the total heat loss of 2.60 W/m?at a water flow rate of 60 L/hr. and 1.63 W/m? at a water flow rate of 80 L/hr,,
respectively. From the simple economic analysis, a payback period of 1.35 years was obtained for this low-cost
heat pipe-solar thermal collector. This is found to be a shorter payback period compared with that of the

conventional commercial flat plate solar collector (2.25 years) and the vacuum solar collector (1.54 years).

Keywords: heat pipe, thermal efficiency, solar radiation, solar thermal collector
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Usgneumevisunlassaduunmanes uoa meluvie
uilavzdiviednvievilowihminfidusgadu Fsaxgn
\Ad oUR 2T A Lt 4 A aud nuaizg adUNd sy
e inglan wavlimsgaydenuieuannsun s
Tor dmiurerissmivietiluiuvietuuen el
anwazduagame wenaniiaiinsldnus iy
vieAuSau (Heat pipe) i aldlunsdnemarudeud
Ieanuasending

Tnewraiusduaseniind vilaviodaane

'
=

%ﬁUszﬁm%n’]wqqni%mﬁu?ﬁLLUULLm'uL%'sJUSU

@ =

Uadeddnivilssuiusduuuveenuiaagme i
UsgdnBnmgeninAeddnsmsgeyd A ouTitien
A US LU LS U

2.2 AUsEANS MMmveauRai us @ eing
(Collector Efficiency)

dmsumsUsuiiulseavs e aseiniy
Soundanuuasenfindisndudasdninaseavisnm
YauaUSsHonfind Aednaruseminedns ey
Soufifiuszlend Q) Tieneloulnensud Ssduasonting

VUL Paugnslugumsasmalul [6]

__ Heat energy out _ Q..

=8 1
;75011 Heat energy in 0., @
dladnseusauvaasaius deniing
0, = 1y Cop (T1o-Tp) @

NEAUNTS (2) waneA1ANTauY NA BRI
NN UT I 019w Tud n g9l anunsatale Laeld

USunaienusaundsludwaaviaivanuskad us
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a ¢ = ad o o Y A
anduaslanmginasuadly dmsuauioud

wAUTELASU Q, ansnsanleanaumsi (3)
Qin = GTAc (3)

FratuAUSEAYS ML U EonTing

— QOM[
ncoll GrA,

@

2.3 AUNALADS N19A 9A21US BU (Heat
Removal Factor)

ANNADS N15A9AINUSBY (Heat Removal
Factor, F) v0 USMIE UV INS IIUAILT DUT
Usloanns i us i ond suamusoudi aelou
wazgnislnevativaldaludufiuiad fn Fyanuse

Aunadleeatl [7]

iy Cop(Tpo-T5)
Ac(Gﬂa-UL(Tﬁ-Ta))

Fo= )

dlefrsangamnivedvaridue wdsmy
Al lusafondsuaoios Antudleld s
M3aremey (Q,) Wi el nd 1 fuseleni 7
Guldligaan Ineflaunnmes msfsmniou (F) 3
JeweylugUvesn amgfvewedlvaid unaiusd

a ¢ a a o X
29mg a@nansaeuauns (2) Tvinal

0, ~AcFr|Greo-U(T3-T,)] - (©)

auns (6) Wumudniusildnnfigaluns
AN sun azauluiaa A US8 anfind laenns
NA1TUIVINT MTINITA 1ULNAIINT BU A9 WA

USEAYE N NUBIHIS ULAIDARS a0 LIAN

oo™ Frv) -FRUL% ”

coll” GrA, ®



Wofansanmuduius szmnsUsed@visnm G o emudusdoriind s W/m?

WBernusou o vauglavauenila n wee (7;-7,) / Gy T,; Ao gamgRineudunafuideniing (o)

o 3 v U o §w ' I ) a a Y < o a a ¢ 0
uinlgnauduiusaanaieglugvaunsdunss T, Ao gamgieenanusaiiusdending (o

A a v = & = = o | ) % W

Ineiien - FrU, Aorsdufadumonnuaniisnes s C, e A1MIUYATINT UM iU 4.18
d' = A | Y | (Y ndyd
Nagdsuay Fr(ta), ADAAAALAL y LUUAITOI ki/kg-°c
NRMUANAANGEY my Ao Semmslvavesd i (kg/s)

A 1

T A ANMSaAR LS @ TinguaskhATaUNSTaN

a fi AMIRATUAIS BRI LAY
Mol o R,

v [ [ v a a s
24 AUV UM TATIUNLN UMY

Slope = -(F;U)

MINA 1 U AN USBNG WD Ting

WUUVIRAT IS DUV 1PN

(T TGy e . . IANTW
a1y UM AU PV
m)
4 o oo . . . 1 yioAaSau 12 250 3000
E‘U‘VI 1 AR UG 2 Meolt nu 2 Vieuanaermsou 1 1,500 1,500
(Ti-T)/Gr 3 | nevegiiden 1 450 450
4 | wivegiiden 1 1350 1350
) 5 | awndeuiariuewsou 1 400 400
WHAAUTE T AN Fp(ra), 94an931073 PR PSS . 1200 1200
dwuAgandusdeiindveswiufiusdiags dn 7| Saquszneusun - 300 300
| P % Y T 8,200
WY - FpU, wansA M sd i ennuiou 13anas
wans N usddna nlesiuaruSeugadalifine
e 2.5 ATUANANANUAT USRS
0, fin wisnuiussiuTdevindgeduld (W/m?) N15LUT BULT BUNA TULATYTAENT WUY
Fp fia Auvinwasnisiannuiou YHEIAAWYL TIAF VIR INUANGAL Aumsvh
U, Ao sammsgaydenruiousi (W/md) WSaus ik ourind ue laununsiany
A, Ao NuNFUTdoingvounssusdoing FOULUUMHUS B UagHvnANN S oUUUYIBE ayey NP
(1.5m?) VNHAAF 9NN 2 [8]
AN 2 A uuaUTE AT MRS RWYR I HER
¥ouAnld Funumsnan
sz ARt Usdvsnm | snesgumaveseu | (Kwhv/m?AD) UGS, ) Uszne
= fnvmsal uw/ans
Flat Bermuda 038 ASHREA 93-77 679 10,500 NA NA e
Flat Chromagen 0.71 EN 12975 1271 11,985 42,359 039 faviea
Flat GS(Forefront) 0.76 EN 12975 1370 12,160 2030585 0599 nanie/ideem
Flat Infratech 065 EN 12975 1,301 16,429 34,590 0498 oI
Fat Solar Hart 055 ASHREA 93-77 981 16,432 46,31596 0.355 AR uaun
Flat Solar Ultra 051 ASHREA 93-77 909 15,360 53,296 03 Baniea/onim
Fat TSUS 051 ASHREA 93-77 909 11,375 18994 0658 e
Vaccuum EnergyOne 052 ASHREA 93-77 938 473314 26,194.12 0.181 ne
Vaccuum Heritage NA NA NA 12000 NA NA e
Vaccuum Power Solar NA NA 900 9,000 174383 0046 e
Vaccuum Prosolar 063 EN 12975 1133 11,000 NA NA u
Vaccuum Ravotec 056 ASHREA 93-77 1013 7,500 2897657 0259 ]
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2.6 AmdanulninveamaAusE

NNUTEANS Mnvesukai uSed uaseing
Tnenilu azegUszanas 60% Aiemnuiduind oisdves
Useelne Jadidwindu 18.2 M/miday i 5.05
kWh/m*day 61 g sl 93 efimnudy
F9WINAU 1092 MJ/mday 38 3 kWh/m*day 210
aunsessiolul

AU usd =nd sl

wauS @ xdnseliixdunuilldouset (@

2.7 sygwAunU (Payback period)

szpznaAunY (PB) AedunuliiAanses
150 GuilamuiBausnvedasinsnduuan na1dn
el s oszeziand nszuat uanazay (Cumulative
cash flows) vadlassnsiawintugudlaguinan
qmeiaiﬂ‘if

srerIaA un W =AY I glunisamu

Suusn/mauselevigvswiesel (10)

3. gUnsnluazdISMvaaes

3.1 gUnIalMsvnRe

NNIOBNLUULNAINUS A uateTinguusiunu
AuazyAviaaes azuy ansd nweenidu 2 dau (2
Parts) TnefiseauBeaustasdimou dil

3.1.1 iU sdorvingwuudunu

A1 (Part 1)

uwnaifiusedenting eonuwuulidumuuws
13 aulaglyvion11us ou (Flat plate heat pipe solar
collector) fupuigedussduaeiing 1.5 ma
s uugassde1ving (Absorber Plate) 1 up3u
spilillaundeumeasgadunuTeu UShnnaeAsy
fviomusou (Heat pipe) 1 uvonauns S 12

[

uvis (a3 Uit 2) anwey fuvesanindgusafivyed
waneniing 10w enesunwaduntgud nans 32
TOAWAT AUAULALA TUT VD IUASH AUIUA LAY
Sou drusuuuveninUelus suasdadenldnszan
Ta (Glass cover)

loundls Susdannuaseniing Waemaseu

fnewilinvansynaumeluisrnusou dealians

915d183AINSSUANENS S1BUVAASTYUS

yhad eaUd suaniugnanendule wad oufidug
FLULUS DAE WMULLUT Ao U awaniUa e
Ans3ou (Vanifold) wazndusinduiluveswenmnasg
Fuanwemiaiesummdousnads dfvesuniud

YDA URUUMAUT S T nduandlumsnai 3

Solar radiation

1 Lr ' l o Heatpipe

Glass cover /" Absorber plates

Tngulation/ ~_Shell

= v & va a ¢
E‘IJ‘VI 2 VWAV AN UINEDNGIE

3197t 3 Detailed specifications fabricated solar

collector
Description Symbol Size (mm)
Length of the heat pipe L 1,700
Tube center to center distance W 75
Diameter of the heat pipe D 8
Heat pipe wall thickness S 1

Thickness of the insulate 50

[0}

Thickness of the absorber plate 09

T | O

Thickness of the glass cover 5

Distance of absorber plat to glass cover 45

A

3.1.2 Yy anaaauUsEaNS N
PNLTRUNR NN (Part 2)

1). duseneuvewamazey

heckshe Hot water Airvent

f——

Pl
Frrd

i

Fh\]\lnggu. el
Lt i
N

A‘ . Solar collector

out

Water in

%

JUN 3 duUsEneuyavPRaIsEUURAAUNTBUNG 1

LENng



FLUAT 1 LA US9E a0 7 91E] UULH
= 2 v
Seulngliviamusau

o A v & 9 v

AL 2 Han Ul au

AL 3 Yan

Fan 4 YamUANTEUUM NG

° A ¢ ¢

FMNUSA 5 5EUUE I INAkazg UnTal
ATIVIAR 9)

fuvan 6 lsesingamniiuayiuinteya

@ @ a a 4
3.2 MIVNAFDUMRGLNAUS S ag09ing
3.2.1 wwmsprusazaulums

yPdpU

ANSNAFDUUSLENT NWLTIAIIUS DUUDLEN
ViU 98 wase1i el 19 u1msgIu ASHARE (American
Society of Heating Refrigerating and Air - conditioning
Engineers) 4 43 W1MS5 UM TVINADUVB IS UTIE
171 91E LALLAS BIVINUNT DUNG S ULEID T MY Tnedl

Houlunmsnegeususns i 4 [9]

M99 4 QEUlUNIVIRRUNNAINATTIUANE

WAFIUNAEDU
EMAEaU EN ASHRAE ISO
12975 93-77 9806

rradanade (w/md >700 >790 >800
ArBILEENSOUNISlA
Tusing (w/m?) > - »
gamgilwmeen (0) - 30 -
PS8 (V) 3+1 2045 24
dmsmsiva (kg/s-m?) 002 002 002

VAADULKIA US98 a7 ng kuunanauds
warhmstuiinaauasi udeyarnsfiwmessna e Eof
gumgfionmanadon(T,), sumgiiundunedusd
09ine (Tp), qmmﬁﬁwaaﬂmmm%’ﬁﬁmﬁm&T (To),
Ansd@eniing (Gy) wazdasnslvavenit (m) twa
Yoyai ldanuspidulseAvs amidsanuyounaznis
g sousBRBuNS U AU findfemsi 5

3.3 TeMvngeu

VNAAOULHILA UTIF uae17ng o A

Amnssuemans imivendeguassil Wunsviegeu

NANHA S HaWeIEIAa 09.00-15.00 1. IneUS Ul wraAU
v a a 6 o a LY v U

T Mndvinyandes 15 a9 waeruinusuladiuns
Aeld 1l ound1sruUUsUs nsInstuan 9msn 40 60
waz80 L/hr. Inga1ur1a1nLes a9dl et e msinislua

O A H A v o= v Al

unseNdldnsnsivaveiiag Juiindeyan i
MIANY 11N 30 W AFBANITVIAREY WHANITVIARDY

1NANUNAUSEEYS AT IS BUMNENNST 8

= 2 va a ¢
E‘U‘Vl q “qm/lﬂﬁaULLmLﬂUi\‘iam‘Vlmﬁl

4. HaNINAGD

v
=

4.1 NaveRaMIUTINARIAIINUNAUTE
weseiing

MaveAeUUHaf U A i find lnonsdn
ihounngamesosszuulalasld i ud e
dn Ietevesrmudinius sz amg i ialsmage
fifadand oslleTatuamuduvesdduaseiing i
291781 09.00 1. - 15.00 uuaednsmslvavenii 40
60 uaz 80 L/hr. uanasisg Uil 3
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——Tempin =—m-

Temp out

= o =« Temp am

==t Solar Radiation

800

Temperature (°C)
w
o

700
600
500
400
300
200

Solar Radiation (w/m”)

100

o]

() Uonsymslvia 40 L/hr.

60

==@==Tempin ==k Tempout eeskss

Temp am === Solar Radiation

50

40

30

20

Temperature (°C)

10

=%

WPTYTIIY LAk Ak’ e wosdesecAreth
r"
oo dereod Aok ywres 3

A

800

Now B oW oo N
8 888 8 8

Solar Radiation( w/ 'ml)

g

=)
=)

S S S
o S S S S
PP T P P AR AP

N 2 2 2 B

S S S S S R S A S
S 3 » o o & D o N o
TSI TS

Time

B — T el weo T B

(b) thismsmslvia 60 L/,

3UN 5 nsmimuduius sy senudiusdervind fugamningein

1NUT 5 (@) Asasmslva 40 Lhr.
dusdefingind snaennsvndeuwiniy 658 W/’
amfiemenndouads (T,,) 31 C figumnfivdn
TuszuuBusiu (T,) 29.5 °C LLasﬁQmmqﬁﬁﬂaaﬂmmLm
g9 (T,,) Winfu 53 °C 3U7 5 (b) Adamnslva 60
L/hr. anudus @ envind i emaennisviadeuyiniu
620 W/m?’ gaunqdl MALINE DR e (T, 29 “Cil
gampfthidnlussuudisiu ) 275 C uaiigamai
ﬁwaaﬂmﬂumqqqm (T..) WU 505 °C g 31]‘17'1' 5
fisasnslua 80 L/hr. pudiassdefing edenasn
MINARBUWNGAY 564 W/m’ gaungflennialing ey
WAy (T,) 31 °C Hgaumqd v luszuus udy (T
215C LLazﬁqmmﬁﬁ;ﬂaaﬂmmquqm (T Wity
48 C
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(© 1ndmsnsivia 80 L/hr.

@

Yoy anuii naendriaszingiuves
AINAGDY qmmﬁmmmnﬂé’au%ﬁﬂ'%ﬁuqﬂﬁﬁu
oamniiTaldegluiasszana 24-35 C uazidlosn
una A USed uase g la sund snuanant LS
orinddanaliidgamgigeu lnsiniisasmslua
40 L/hr. Sigamgiivenigeaeiimeeneusaiiuid
Wee17ng Wiy 53 CAaudussdeondindade
ARDANSVARDUYINAU 658 W/m?

4.2 AUSEANE MG 9ANS DUVB KA Y
Seduaeniing

4.2.1 UsanS nmvasurai us
uAseing

A5UsE uUsE@nS Mnveuned used
WEeTRg ALNsaRUIAINENNIST 8 Ingldgnsnis

AR



_ Qoo _ Cp(Tio-T5)
ncoll GrA, GrA,

Tadi

A, fio uiisusdenfindvetusesus @
91ng (1.5 m?)

Gy o P donfindiad ey W/m?

dayvnaeu 6 Tlusmeiu

v
a o 1 £ [

T;; Ao gl naudusanusdemiod (o

Ty, Ao gannivheenmnusaius @emie (o

C, fio Aenugennsfeuresh wiviu 4.18
kj/kg-"c

m; Ao 8TMIlavasduwe (kg/s)

NAAD UL US I8 Lianenine A e nsnsiva
a9 AU 40 60 tag 80 L/hr. LIavndauyisiue 6

s ddayarann 5 linausedvsnmeal

P a a & va a ¢
M3 5 USEANINNUBUALNUTIABNE

o Linear (Flow rate 40 L/hr.) = = Linear (Flow rate 60 L/hr.)
— — = Linear (Flow rate 80 L/hr.)

0.60 y = -3.4011x + 0.4463

R? = 0.3961

efficiency
|
|
I
I
|
|
|
|
|
|
|
|

y =-1.6344x + 0.2613
R? = 0.0168

y = -2.5944x + 0.3418
R? = 0.0347

0.00 001 (Tara)f@r 0-02 0.03

JUR 7 nywimnsdniussewina g, (U (T5-T,) /
G Mommsivia 40,60,80 L/hr.

Tneii A1 - FrU, wag Fp(za), 99nmanns

PNAADUNY 3 DRSNS VALARIRINNTIN 6

M9 6 AN - FrU, wae F (za) , :nkansviedeu

Sommalve | armdaied | qamgiith
g Gy ) UseBvismw
(Whr) | (ke/s) | kwtvm*day) | (T @) | Ty (%)
40 0.017 395 295 53 2833
60 0.025 379 215 505 4233
80 0.033 339 215 a8 5561

a ¢

HANSAWINUSEAYS MnuaAUSd oing
WU31 7 §n31n15a 80 L/hr wnafiussdending 3
UsEAvBn1igsgawiniy 55.61% 505091 Aot sne
nslva 60 wag 40 L/hr. muwinllaUsedndn 42.33%
Waz 28.33% 9z4iu3 il e ns1ns e uiy
UseAvs mnmesunafiugdonfindifiaty Weswinnis
Wgasnslvavenindn d walwsnsnsaiem
Audoulviutingstu SeilsusyAvs nmee s
m’m%’auwé’amul,l,ma’]ﬁmsfqﬁfumuiﬂﬁw lng
USEANS N NUBILEIINUNS D UNS 19 ULES T M
AoRPE DI UANNTT 4
dlofiasananuduiussemnassavs am
Bammudou a vaurleauzmils 0, (Tﬁ-Ta) /G,
wituliemudiiusaananegluguaunmsdunsea
'31J‘171' 7

danstva ()
-FrU | Fr(to) i
whn) | ke ¢
40 0017 34011 045 0.3961
60 0.025 25944 0.34 0.0347
80 0.033 1.6344 0.26 0.0168

PNATT 6 Sns1msivia 40 L/hr. Sannsdainuen
gandussderindvesiaufiusdgeiiagn lnefisasms
i 80 L. Sldmsgaydemnsoutiontian

4.3 NaMTIPTRVINATUZAENS

4.3.1 SEUgnaAunU

Amdsnuli esraA UTENNSAUI
waaulwias o i ussdwindu 1092 My/m?-
day W3 3 KWh/m’day Asaunsii 9 9l uilune
Fudduaeniingwindu 1.5 m?srafu Sasarlii
37171 vwkWh uazdnnuiuldnunet windu 365
dy Amdanulninduiudimianiu 6,105.34 1A

FaluszernaAun ureHanAT S au
W ILUAI N A WUUWH 11T BULUUF U A1 910

AuyuusaieuToulunsm 1 Wity
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JLULIAAWNY = (8,200 UM)/(6,105.34

UmA) Wi 1.35 U vise 17 4 ihiou
4.3.2 .WRsUiisuiReinANsou

9NgUA2 LARSTIAUATIS DUN 971
UANOINE VDIUT TR 199 auRANL S SU UL
Beuuaziuuviognne Welad ssimunaiiay
Founuuisiudou Wi Medunuvsumaed v 7
UIEN WINNU 13,463 UI/MN51UAT LAZLAYINAIIY
SounuuviogaannA 5 V3T S5eniade 8,847 uw/
PNTIRS INTeUARNA TN ST IAAY
vy el

JEUELIATA UY ULKHIYINAIUT DUNE 191U
WAIDNTIM1E WUULH LT 81U = (13,463 U)/(6,105.34
A Winiu 225U 139 2T 3 oy

FEUTLIAA UY ULKHIYINAINT DUNE 191U
WERNTINE LUUYIBg ey INeI= (8,847 UIM)A6,105.34
A Wiiu 1.54 U 139 1T 6 oy

HANTIAATIEVN KA NUATUFANENT WU
ﬁﬁﬂam%fauﬁ'a%w%uﬁé’wquwhﬁu 7,900 UMD
tE QﬂmfwLLmﬁﬁmm%auLauﬁagﬂuﬁaama’m a1
funaszeznanAuvuledl 17 4 Weu stevnanties
nindloBsudisusuusaharaunuuusE S suLay
wuugRRMATislszeznaAuwUliT 2T 3 Weu uag

19 6 Wau MUERU

5. djUuazaniusena

MsaNuwawhAuS eusonuuuliL T e
Mmesounuuius sulaeltvionuseu (Flat plate
heat pipe solar collector) & YU U 9 ngUT 9@
WEIDIRY 1.5 AISINUAT ATNAFDULHILT USIE
waefing JumsvndouLUUNaN WS sausiaan 09.00-
1500 u. IneUsubiunafvsdoindviyudes 15
a9 uazTus S uaslumanidld dlevadnssuuusu
Samnslviaiisns 40 60 wazs0 L/hr.

HANIYIARDURRDAY WA TEII I LTINS
{{Za0% Qm'wgﬁmﬂ’mmﬂﬁamzﬁﬁ%ﬁuqﬁu QR
mé’auﬁ’J’m"l,é’asﬂuﬂhwizmm 2435 °C fiosmnus

AUSAua0e 1A SUNE SN NUITLS EonTiee
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v
a =

dwalitdgamgiiasiu et ndnsnisiva 40 Lhr.

g v fveeig 9g i nseenvauna uf 4
wawefing Wiy 53 C Amnudusdorfindinde
PRDANSNIARBUWNY 658 W/m? Waziis msimslya
80 L/hr. wrai Ui eniind I Use@ns nmasgaminiu
55.61% s9%a9 Aef 8nTINTIva 60 uag 40 L/hr
Al UsEavsnm 42.33% uaz 28.33% laeAnIs
gudendanumouveunaiuisdenting 7sne
nslua 40 Uhr. Fawndi aawindu 3.40 W/m’
sesmunAefisnsmslva 60 uag 80 L/hr. dAwiniy
260 W/m’ uag 1.63 W/mnadeu

MFAT AN MAATHGAARS WU IV
AU oUNA U RS LAY AT Sz AL U
Wity 1.35 U TuusiuafvideinduuiusiuFe
LAELUUA YR AT N DamATlszezmAL L
whef 225 uay 150 Y auddiy

MMHANIVAFBUI LI L S AN
ot UssAE nmassunainaud ound s
uasefindifai dewnnmadiusarmsivaveninn
N eiqwaﬁﬂﬁﬁmwmsﬁwmmm%auiﬁﬁmfﬁqﬁu 34
MUTEAVE MBS BUNG S ULaRe TR
g9y el suiioutuusyavsnmussiniseu
W& SR ng YeIUF Nl Sadminedug wuin
LA DUNS N UL A8 7 T 1
UstAviB AMEeaaWinU 55.61% @ sl AUszAvsnm
FoBnITNaF SIS AV Mg 76% (sl
2) UHNIUS BUBUAUTIPA WY LAY SEE ST ALY U

o ¥ v a

wrvhA BN sAe RS LTy Ssagn
wagflsvornmAumuduniushanudoureniey
1 Faunshemmdound snunasefing 7 anndu
wnzaudmiulszg ndldkamindoudolilusaidon
v ofiogord i smuazmnlumstigsinwinas
3 udnerlvai annsomldialulagliidasnmuie
guUnsal wu vaeauiaa A Al umsi iy

Ul



6. AnAnTIUUTZNA

VDYBUNTLA UAMIITE WAy U9
AMATVITAINTTUAT BING UMNI NS 8 UATIYENT]
d' ¥ o =2 % 4 a o o Xo @
neplidSnuuazatuayulienddeatuildnia

aaluse
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Dyeing industry release high water pollution. Because of, there are a lot of dyestuffs and auxiliary
remain in waste water which affect directly to the environment. The aim of this research is improvement of
dyeing efficiency of direct dye on cotton fabric with ozone. The stimulate conditions such as ozone quantity,
stimulation time and dyeing conditions such as sodium sulfate quantity ,dyeing temperature and time were
study. The result was found that stimulation of dye liquor with ozone before dyeing can enhance dyeing
efficiency of Ambidirect Red 8BL 180% and Direct Yellow S-XF. Stimulation with ozone 10-30 milligram per hour,
at room temperature, for 10 minute. Then dyeing on cotton fabric by use 20 ¢/l sodium sulfate, at 60 °C, for 20
minute. Indicate that, stimulation with ozone decrease sodium sulfate 509%, dyeing temperature 40°C and time
20 minute. Because of higher K/S value. Color fastness testing was indicate that not effect to clocking fastness

both dry and wet condition. Tearing strength also decrease.

Keyword : Ozone, Dyeing efficiency, Direct dyes
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This research aimed to study the important factors affecting the decision to choose the cargo

Abstract

transportation servicers in Chonburi province. The data were collected by questionnaires from 385 samples of
carrier companies. For data analysis, descriptive statistics such as frequency distribution, percentage, mean, and
standard deviation were used. Elemental or factor analysis, which is a statistical technique, was used to
combines related variables in the same factor, and then logistic regression was used to study the factors affecting
the decision of service selection. From the study, it was found that the 28 variables studied could be grouped
into 7 factors, namely Factor 1: Marketing promotion, Factor 2: Optimal service rate, Factor 3 Coordination and
full service, Factor 4: Professional personnel and quality tools, Factor 5: Efficient service, Factor 6 Service quality,
and Factor 7: Safety in the workplace. The factor with the greatest weight, which is affecting choices of freight
transportation services selection in Chonburi province, is Factor 5: efficient service, for example, the safe handling
of the goods, the accomplished and correct delivery, and having knowledge and expertise for the operation.
Anocther, the second most important factor is Factor 7: Safety in the workplace, for example, the completion of

safety equipment, and the ready-to-use condition of the vehicles.

Keywords: decision making, cargo transportation servicers, factor analysis, logistic regression
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FWTYoyaNKUUABUNNTINIL 400 Yn uazld
wuusaea Binary Logit wuindadeiiidvsnasans
Foaula fiseiutioddymedf 0.05 nan1svedeu
Toun e aaug Seldrarou IuuiulunsiniEou
svozmelunIsdumg seoznani Wunsdung
AldTeildlumsiduns Suaunssesa Kuiims
U3 nsvessyUUIWA s SY an ey
MU MIVBITTUUTUAE S0 Laznwanwal

wayans gssaiani [7] Aneniladeiidaa
senmsindulaendliuinislunsvuddaiainduves
AUsEnoUNsTsRae Imsluluang anuuAsILay
Usnauma Tnglfuuvaeuanuuedesdiolunisifiv
WYy adIuIL 200 AU HANSANYINUIN N3
WIMIgnA NSNBUALBIENTIGT TIALazaNTaLL
23RN iU derasiensinaladienylviuinisiu
mywuddadafndvesUsenoun1sgsnaemsium
n3awmLYUATIWAUSsma oealiTed A amadAn
95 %

Waw Aswdun [8] Anendladefidwarems
doaladenldusnsuismihidiemesusevnsly
wangamEmuAsLazUsuama THuuuaeunndu
wpdlelumside Tnefingusegenngineliuins
UEeihsthifleuasduszrnsfiendeuasyinanueg)
TusnsaymanuasuayUSuama 31w 410 dree9
namsITesmuin Jadedudmuszaimamsnanai
dwasiomssinduladenldumsussninsihiieves
UsvrnsluwnngammamuasiasUsunma Ussneuly
oo 3 Uade laun Jadesundnsiae Jadestusen

LALYBINNNISARENS LAz tadunUNTEUILMT
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s AUsvais (9] Anwndladeiisisvisna
somuielalunslgus mssarsuasteawes Tuuuy
douduesodiolumsdae nansdSenuinadedisl
dvivnaneruiaelluns U MssavinsuasTaLes
TS ssanaunninnluteslaun Jadenundnsie
wars1A1 Yadenuyana Yadeniunmeninuasai
swslunsliusns Jadesudaasunisnann uay
Yadummunssminesilasans Tudnaesnsinsei
J9deaulsznniaans nan1s3dedadenueny
seiU MR mazselsea un e eu Fiunnd el
dndnaseanuamalalunsliusnssanas uaste
was

dlvau a3NUS wageunl Andain [10]
Anwladeiidmanensinduladenldusnmsvuds
AufverjUsznaunisinds ludwrinveuunu newiu
Joyannnguidegwdiuiy 291 e ldadiflunside
I¢uA Al Sesaz Aade drudsuuumnpsg
wazNTIATwesrUsenauvan laedsn1svyuwny
DBLEINUBALUUIT LUNG NANISANYINUI @NTNANT
denldusnvudsduivesiAdsdnlng ludives
ganaeuien Ussunymasauvedd Imsdndsdu 24
adwiodundt Tneiadefidmarensieauladentd
UImsdsduduniigade Jadediunszuaunis
WEmMsAetunsdseuaudmune sewmwndy
Yadududnuarmenenmlusewuiidedes
auUIdede waztladedundnd e luiseans
AINADUTIENTAEUATRAvIneUaeslanaen
SYULIN

PnMsnumuniTeduluglduuuasu
audurdedlelumsinuuazmsdonldgnstumemn
nauUsyyInssited 19l 2 nsdlfie linsvunves
Uszns 1¥ges W.G. Cochran lumsidenngaisizegng
wagns U IAYesUsENg 18ges Yamane Tunsiden
ngusiogne Meleseideyalifadndmesnnn
wavadidalSuna egslsimuddinuauised
ApseriesrUsznouviedauds Tungundsviliuims
sovuddudluimineay3 faufwedlafnurings

vswnmailremdngiutadglatindunissedula



denliusns Jeanlulselenidedussneunsiiie

hlunasnlneg1aiiuszavisnnsaly

3. |NMIEUNITY

3.1, Ussnauasnguiiegng

unamaiil fvuengalszennsdouiemily
Uimssoudduinludsrienays Sadundussnns
fifuelvgjuagliannsaszysnuiiuiueuld 344
Bnsdnuvnunnengudiegneilinsulssanns
wiueulagldndnnisves Cochran [11] 5y
audiesuesay 95 WagANLAGIALAR BUYBINTS
Usnauigensuldiviniu 005 segeslunisdmnnm

Tauns? (1) [11]

P(1-P)Z*
Toed N WILIUIARIBE
P uvudediumesussng
7 WuSERUANIULTaiY
E WiuA1m uRemaninndy

daunualugasnsmunldvunnngusiegainiu

_(05)(1-0.5)(1.96)
0.05%
Jafivdaya 385 e

=384.16 19814 ety

3.2. Raddiefidlunsiidiunsise

el Wauuaounuluedediolunis
fususudeya Teefidumeulunsianuuuaoy
orudleied (1) A nwieyayAeniilaensfnwainds
lonens uvama el Nereuasnuidedu 4 e
husuuvgeunsliinseuaquing Ussasdved
msfinw Tne wuuaeunuuUadu 4 @ W doudi 1
Foyaviluvesuismiinouuuuaeuay dawil 2 Jade
Anademadonliui mafuszneumssavud@duii
Fauvssrduauddaidunasduussannei 5
97U (Rating Scale) daud 3 Tawauenunifiudu Ju
wuuasuasanedad il fvundmeulividen

nou uilalenalvignounuuasunuliLanInI

Aniuee198ase (2) ATITEBUAMNMUBILUUFDUY
IOC (Index of item objective congruence) 1a & 144

v o

HWevRyUMITUAMaEA AT AnTade U 3
o TnelinausTlumansaafinsandofnm (12] Kl
fie FrANuIiBmswOUUABUNN Vi3 BrdonAd B
sprhedafnuiuTagUszassvdaidlomn dunnen
I0C ¥ winifu 093 Faiiuaininast 05 Fedldld (3)
uAlsuuuaounailiasnysalmuimisinvesd ey
Tnely B oamnguuzhluduammnzanvesde
Mau M3devnemieny mldamuilimangasily
oo ileliAn anudlalduenguiesn uay
WeliiAnnadwiiduszaniningega (4) 1
wuvaeumuiiumauiluiulsudluveaedd (Try
Out) fungusaeg s 30 Ui ileTamarana
\oiu (Reliability) vewuvaauany Tngldnismen
Fulsvavsauidesiu Cronbach’s Alpha sy
082 Bafuaninasi 0.7 Fsazdeduuuaeunudeny
indefanarannsoilldfniniunduitog il

33. mAnTeiteya

uneruil Tmsnsesideyaifmssnun
dessunedeyariluuarseiummiiiunetladeid
Hasion1sdenlduInisyuseneunissavud iy
Aamudl Anfenay Ande wevdnudouuusnesgiu
dmisussruamud W ayTifazuu 5 seu Tinasins
wlarmadied] 4.21-5.00 vianeis ddfaynniian 3.41-
4.20 ¥Ned &AguaNN 2.61-3.40 ddgyUunans 1.81-
2,60 ey dAgiioy 1.00-1.80 e ddgyion
fian [13] uaglfmadanmsliesgiosdusznaunie
Hade enmiuusiduiusiulilutladodentu
MmulSsudisussiumudiauewsiazladelng
Tinsisgyiamnuid sUsiu (ANOVA) fisesuanny
WWosiu 95% dwiunsfiansaniladenidmwasens
denlfusnisiusgneumssavudaduaildan Logt
Regression Coefficient v84A1AzwUUT A7y (Factor
Score) WAmmeimsanneeladafng laeduUsmume

svaumsinduladenldusnsiusenounmsvLd A
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9N 1 Vayariall

wtia oy Souas Wita Iy Feuaz

LIS 1. wan dedngsduen 63 1636 Ui 1680 6 156
2. waneve 38 987 Tdwuds 2.50 1048 9 23

3, HANHBNTIEUA 29 753 Aun 3, soRansuSou 2 571

4. wiinardhedasnvude 157 4078 4. sausTng 146 3792

5.8 ] 2545 5.90 6 40 Wazsn 1080 3 078

iflugana L UsEmihddun 35 9.09 6.50 6 &0 uazsaiaiuGeu 0 000
Ussm 2. G3¥vesoanduin 29 7.53 7.9 6 &8 UAEIIUTING 4 364
3. USUVRARELAN 68 17.66 8.90 10 &8 uazseR vsuSeU 7 182

4. PRIAUA 7 2000 9. 90 10 &0 wawsausIvNg 5 130

5. Freight forwarder 109 2831 10, soRwsuEeU saussng 91 2364

6.8u9 67 1740 11. 90 6 40 50 10 &0 T0RMA a 1.04

TYELI 1. tlounin 5U 43 1117 12,50 6 &8 30 10 &8 S0UTNG 8 208
Dedndy 2610 143 3714 13,90 6 40 oA wvisuUSEY 7182
g5 @) 311159 9 2571 14,50 10 & soiaving s0Usv)G 16 416
4.3 157 100 2597 15. Msemnisznm 38 987

V1A 1. <20 §maum 299 7766 16.8u 9 9 234
yeadou 2. 20-200 AMUM 79 2052 eudld 1. tfeerrin 5 dien 73 189
3.> 200 aATUUM 7 182 Usnmee 2.6-10 L‘igl‘iEJ’J 144 3740

weldusns L1 355 9220 wuddud1 31120 i 93 2416
Soruaa 2. Wiy 30 780 ndesie 4. 2130 ien 31 805
Blou 5, 30737 30 ien a 1143

4. uamMIY

4.1. Yeyaviluvasmeunuugounu
PN ROULUUABUALTILA 385 $18 WU
FunuvesuITniignouiuuasun s ndugiviamly
swmnnudedasovuddudnosar 40.78 g
Wuusnivmhfuwmihiduasdsoendudnieas
2831 miflugsnaunuda 6-10 U Soeaz37.14 Jugsia
nnadnivuannzdeutiosndn 20 Suumiesar
77.66 gl mssavuddudnFosay 92.20 safild
vimadusaussndaeumuneiiovas 37.92 wagld
Uinssavudsdudinde 6-10 eeifieudesar
37.40 usnaeazB el 1

4.2 namAnTzidade

KNS IERUANIMIITANNTIAT YTt
1915041970 KMO (Kaiser Meter Olkin) 1¢itinfiu
0.883 FailA1unnndn 05 uagnsld Bartlett” s Test
Wuindeddnedn Asedulddnmeda 0.05
[14] uanaswazBealuansned 2 fedudoyaynil

wanraunazthlAes e adey
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A3 2 A1 KMO fafianagaunazal pvalue 984

MSYAFBUALNAF VR Bartlett

KMO (Kaiser-Meyer-Olkin Bartlett's Test of Sphericity
Measure of Sampling
Vi df. Sig.
Adequacy)
0.883 5297.686 378 000

derdauusie 28 #1 nduiaegng 385
fae8 1 e undsuavd il suuunnsgu
wudn naudeg wawve ey duduwusly
sefUINUazINNTgA enciusuys Smsvileanuas
Uszandusiug fifeulunisveuuuln q Tgndn

@on uazdluslutunng ¢ wu diuan Jenuddyed

Y

Tuszdiuthunans uames slusnsed 3
Sledmeitadonuinfuls @han) 28 62
fidnlewnu (Figen Value) 7 An fidiAannnin 1 ey
Srundatefiddauuddiidu 7 Jade Tnetleded 1
Hullafeiiddnian iesntad bl anunsnesune
aUsiuv suUsUs i vualusuUsisl g Seeas

31.929 LAAIFIUAITIN 4 BALAINNITANIITUIAN



siwinilade (Factor Loading) NAIAINNTHL ULNY
23AUsENaULUUYLRN (Orthogonal Rotation) 357713
wine (Varimax Method) amansadadauusia 28 & 1
ogluilade 7 e e Aotladousiastiadeivl
S99t 5

1. 99887 1 Usznousiediauds 6 6 3
aSuneldin msdaEsunsans TnesauUsidywidn
1nTign (Factor Loading = 0.770) Aie Hieulunsve
wuuluil 9

2. 9369 2 Uszneudausuds 5 /1 84
o ulain sasmsliusmafivinzan Taesulsiidl
whwitinanfian (Factor Loading = 0.745) A finsuds
srdladsulasrmaning

3. 93 3 Uszneudiusuds 3 #1239
25U8le11 MSUSEAULLAE NSUS MILUUATUNAT
Tnestudsiidtmiinanniign (Factor Loading = 0.738)
Ao Imsfereusvanunuuasinanule

4. Y9367 4 Uszneudiusuds 6 fa Ba
osunelein yaannsiivhnued veileodnuasiniesile
fifiaunm nefuusidvmdnuiniiaa (Factor

Loading = 0.684) fie WanaMWSEUTeY

A5 3 ARR ey TS IULINATT VB IUTAN 9

5. 9369 5 Usznaudaosauds 3 6 3
a3 uelaan nMsusnsTidiusEavs ann Tnesaudsid
ﬁ?ﬁﬁﬂﬂﬁﬂ‘ﬁﬁﬂ (Factor Loading = 0.793) Aia N34
duAegnsUaense

6. J9369 6 Usznoudausuds 3 §1 84
osunelen anasgugaunmmstiuI s Tnesauusis
ﬁmﬁfﬂmnﬁqﬂ(Factor Loading = 0.773) fia AMATS
sonalunsliusns

7. 9369 7 Uszneudaosauds 2 6 3
a3l pudaendelunsvinu Tnesudsid
il gn (Factor Loading = 0.804) fio aunsal
N UM SUaenfeasud 1

4.3 NaNSVINFBUFNLAFIY

dlothazuuutlade (Factor Score) vasusiaz
Jadeuinseiinanataiuns oldseninalsenm
3903 MIENTIATIRRANULUTUTIUNIUALT (One-
Way ANOVA) wuin iftestladeiieadidadsves
reututadesemncssnmvesgsialiuanussiueg
HdedAgyneaia Ao anulasadslunisinenu

{2387 7) wanalupsan 6

fiaus Mean SD. FEAUAMUENARY
1. Jodeimumdniami/ gaunmmammsbivims 425 0475 niign
1 fmsBnsgdesnuiissylThiludsm 443 0693 nniign
2 fdnummilEmsimuiiome 389 0991 N
3 maEmsiidaaunmlsnesg 449 065 nniiae
4. powswianAunsviusng 457 0646 nnitgn
5. MIguaduAee wUaeAsy 416 0.795 N
6. nsdaeUALAlRRUT L NADY 4.22 0.739 innfian
7. flenuiuazrnudnnglunsufiRau 402 0832 1N
2. tfadeammm 369 0.806 an
8 il uvnzaudiofioutnF sty 369 1032 N
9, finenilsansasunmunmnsliuing 368 0898 N
10. SavwUsnmMNzaLTUsTEaluIngs 363 0979 1N
1. finsdeseniiiuinsmddidaa 379 0942 n
12 finmudsenonidenAsuasariing 365 1.092 n

215d183AINSSUANENS S1sULAASIYUS I




MW 3 ARAYLAYE LT BIULINASTIUUBIAMUTHN ¢ (5iB)

fiauus Mean SD. FUANNEARY
3, YodeRunIsa s umMsnaIn 295 1132 Uunan
13, Ineilaeaniagusenduius 3.24 121 Yuna
14. feuilvmsvenudlidlsigniden 288 1257 tunang
15, TUshfusing 4 wu dauan 273 1.424 thunang
4. avegndamnlumsbiusms 383 0.725 n
16. YowmIMsAnr aUsEEmIE ALEYAIN 3.82 0.783 1nn
17. Yonansiaf el U ELLALN e 384 0.824 un
5. tadeamypans 398 0.628 an
18, WAAAAMSEUTRY 4.06 0.795 1N
19. wiineSeuiesaromn gnamAy 396 0.865 nn
20. firmunsgieiesulunsliuims a.15 0775 1N
21. Imnuminauuisme 369 0977 N
22. uhtlareing 4 AAeRLleenadussuu 404 0823 nn
6. Todedunszuamnsbivsns 421 0.597 wniign
23, figunsoiusueiodiontlfinmsgm 4.42 0645 inniign
24, fsyvumaldadiviueste 1wy GPS 442 071 wnniige
25. finshedeussanunuiasinaals a.12 0923 1N
26. M3 MIWUUASUNES 387 1.038 nn
7. Ja9em s uaon N NemenIn 4.18 0.649 ann
2. amwsuaﬂimagﬂuamwﬁw%aaﬂ%mu a11 0712 10N
28. gunsaimeimunsUaensieasui 4.24 0741 wnniign
597 4 AED RS ULRasUa N oulasd ssanaladey
Total Variance Explained
Extraction Sums of Squared Rotation Sums of Squared
Initial Eigen values . )
Component Loadings Loadings
Uade) Total % of Cumulative Total % of Cumulative % of % of Cumulative
ota
Variance % Variance % Variance %
1 8.940 31.929 31.929 8.940 31.929 31.929 3.749 13391 13391
2 2425 8.659 40.588 2425 8.659 40.588 3512 12542 25933
3 2047 7312 47.900 2047 7312 47.900 2.734 9.766 35.699
q 1576 5628 53528 1576 5628 53528 2464 8.800 44.500
5 1310 4.679 58207 1310 4.679 58.207 2.331 8327 52.826
6 1.156 a.127 62.334 1.156 a.127 62.334 1.941 6.932 59.758
7 1.107 3954 66.288 1.107 3954 66.288 1.828 6.530 66.288
8 911 3254 69.543
9 836 2987 72530
10 N 2.753 75.283
11 640 2.287 77569
12 584 2.087 79.656
28 179 640 100.000
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399 5 Andwiinvesadevdminmuwnu (Rotation Component) Fuiunaaiadenia 7 Jady

Ussiuiidumsenu Aminindast mesuedade
(Factor Loading)
11 | 14 fFeulvmsnewudll 0.770 Paded 1
12 | 15. §uslafusing 4 wu dauan 0751 NEAET LA
13 | 13 dmyhlswanuasussndunus 0.727
14 | 16, YovnimsAaneussenunuiianmayen 0.650
15 | 17. Yovnimsfaneilmmiminzauuasiiesme 0.560
16 | 21 unundnaudisme 0.497
21 | 12 fimaudehonidlondouasamauims 0.745 Jadeit 2
22 | 11 fimstmuenmiilias msvudadidaa 0.738 daMIAUIMs
23 | 9. fimeivanzauiunanmmslivins 0.719
24 | 10, oAU MmN usserndun g 0717
25 | 8 yeniflemuinzaudiodeutuuieviu 0.706
31 | 25 finsReseusseanunuasRneuls 0738 Jadeit 3
32 | 26. AnslRUSNSLUUATUISES 0.683 AU ENUNUAYNTUS MSWUUASUNAS
33 | 2 fnouseiliusmsiarudfiome 0.637
41 | 18 yavanmiseuTen 0684 Ua3vit 4
42 | 20. feunseiiesesu 0626 yransuaziedosleifinpsgu
43 | 19. nMsusiame 0614
a4 | 23 flgunsaiuaziiedlefiliinasgu 0578
a5 | 22 mauwntgwmetadusyuu 0531
46 | 24. fiszuumelladfiviueste wu GPS 0400
51 | 5 nguadumeswUaeniy 0.793 Uadi 5
52 | 6. mydweuduildasuiugnie 0.741 MwnTEsE AV anm
53 | 7. densuazmnudmnglumsufdanu 0.704
61 | 4. aumswenalumsiuins 0.773 Jadeit 6
62 | 3. mamsidaunmilfinasg 0.748 asguRaNEiUMS
63 | 1 fimsuimsgniosnaiissylluludeny 0630
71 | 28 gunsalmsiumsUaensieasud Iy 0804 Uadeit 7
72 | 27. anwwessnegluamminesldnu 0.751 raaensielumsvinu

M5199 6 A mitinvesladeviasnvy Ui (Rotation Component) wunenuiadenia 7 Yady

Uadwduesing F Sig.
Padeii 1 msdaaiumseann 0215 0643
Yadeit 2 Sarmsliuinmesiivanzay 1.785 0.182
Yadeil 3 MyUsEanuNUUAEMIUSNMILUUATUITS 1657 0.199
Uadeil 4 yrennsiivhauetdloenTnuasiesodlonidaaumm 1997 0.158
Yadeil 5 mavsnsTiduseavam 4563 0033
Hadeit 6 AunmmsliEms 0.185 0667
Yadeit 7 rrudaenstlumsvhou 3.153 0077

o v A

yanew): *AledAngi .05
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MININ 7 AUTNAVDINTHRDTAN 9)

Uade Logit Regression Coefficients SE. Wald df. Sig.
Yadei 1 0.049 255 037 1 848
Yadeii 2 0.058 284 042 1 837
Yadeil 3 0.171 238 518 1 472
Yaduii ¢ 0317 242 1.725 1 189
Yaduii 5 0.636 285 4.987 1 026
Yadedi 6 0.350 210 2766 1 096
Yadeii 7 0452 203 4.963 1 026

Slethasuuuladens 7 Yadelnszins
nonnouladafnd lnesiaudsniu (Y) fis szAunIs
anauladenliusynoumssavudsdum wui Jade
714 9] denrRBsuTeya (Chi-Square = 10.914, df. = 8,
pvalue = 0.207) wazilaR 1500171 pvalue VB3
& wald Tumsef 7 amnsaagUlsnin 2 Uade Aiflua
semssaauladenliusnMsdUsEnaunMsTavUEduan
agfitfedyeda lun Jaded 5 wasdaded 7
Feladomailannsoesueruiusvesaudsay
161 $ovaz 4.6 (Cox & Snell R Square 1&g Cox and
Snell) wazdlofinsandn Logit Regression Coefficients
Tupsneit 7 wudn Jedeitddryndedanimdnunn
fgefe taden 5 mewimsAiivsydvinmie mgua
Aufnegeaendy NsdwauauAldnTuiugNses
wardleusiezautuglunsudiau dwdady
fidfysesaunnie Yaded 7 muvasndelunis
Ao gunsain1euAIIUanfBATUNIY WAy

anmessneg luanmmimsexldnu

5. dyUuazafiusenan1siae

PNMFATEAFIUYS 28 77 Tlviannsedn
nguiuUsle 7 Jads leun Yaded 1 msdaasa
msnana Yadeil 2 Smmmstivsmsiisanzay dade
71 3 msUsTanunUIAESUSMELUUATUINS aded
4 ypannsivhanuegsleaTnuaziedoslleninnunm
Jadefl 5 nsuinisiduszansam Yaded 6
WAsgrIunaAwnsTRuI g wazilededl 7 mnu
Uaondelumavhau Tnetladefiddwiininniiaeds

dwasionisidenlduinsgusznaunissavuds fe
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tadeit 5 meusmsTisiusydvs nmsesaanie Uaded
7 enudaensdglunisvhau

Tneiladefifdwiinnniigadensindula
denliuszneumssavud@ualuiarinvays Ae
Jaduil 5 MauinsniusEavisnmAe maguadui
st laensie Nsdweududilansuiugnies wasd
Auduaramutunglunsuivinu dndaded
ddysosmanie Yadefl 7 aruasadelunisvinu
B QUNIIMUANNURBAABATUIIU WavaN B
soogluammingesldanu

vonanil wansAnwesie dliemm
aenndesiunanIsAnvmifdosiunsdnaula
Gonliusznounsvudsdudn Aldmumumndei
[7, 10] Inewuin Msusnsfiauszavis mwdutladed

andsaniienuddagnniiamdudiiunsn

JoLEUBUY
a aa a a & a
ASUSNSNAUTLANS N ABAISUSNISINY
AUFeINITRnAl Frndunsainanuiimela

WifugnAuwaesanalignAdendlduinislussezend

U U

Saifugssnaunssouudsdudn ensliemudidaudu
dusiuusn lnensvudduinvsdosliviiaudnlasu
Anudevne gnanlssuaudasuns o Jadudd
Uauenanusuaraudmnglunisu URnuwessem
sansensiimaiiaues uenaenselumsvhnu
dearnudesiuazenlindanngndn desmn
guUnsaIMI B aeRfETiATUN M uazan Yedsa
fogluanmniosldnuasiua wilsiidmasionin

Uaensievesdue daluguszneumssavudsdunis



) a A A ¢ v R
msvamssunIelanargUnsalauaNUUaend el
wSoulganu

' & ao & o )
atlsnonu Tunsidell AMvuanguussang

wne uTEMnlguInssavudsdualuiminvays
windu Asiuluniddenswieluinninmiudeya

A v A9 Y a | a v ) o & A v
USENNLGUS N550vUFRUANUI I AN LN INA LA e

A o o aAa o v A o v v a
edwmiandanuarlndifss iethinldidudeyaids
WSguWiguindlAnuaennd avis auanm1ai uag1als

~ [ Ao a X o8 v

waztil ol o ey af danuunndwWuawiilanng
hllgleasa
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This paper aims to study the effect of using synthetic zeolite on chloride resistance and compressive
strength of concrete. In this paper, Portland cement type | and synthetic zeolite were used as cementitious
materials. The binder content in concrete was replaced by synthetic zeolite at 0.01, 0.03, 0.05 and 0.10 of
synthetic zeolite to binder ratios. Water to binder ratios were kept at 0.50 and 0.60. The rapid chloride
penetration and compressive strength of concrete were performed at 7, 28, 56 and 91 days of curing time.
Chloride penetration by bulk diffusion was tested after 28 days of water curing and immersed in 5.0% chloride
concentration for 28 days. The study results showed that concretes with synthetic zeolite had better chloride
resistance than cement-only concrete at all water to binder ratios. Concrete with 0.03 of synthetic zeolite to
binder ratio had the best chloride resistance. This property is because silica and alumina of synthetic zeolite can
react with calcium hydroxide to form CSH and CAH, and the small particles of synthetic zeolite can fill the void
in concrete. But, concretes with synthetic zeolite had lower compressive strength than cement-only concrete
because cement content was reduced by using synthetic zeolite in concrete, resulting in decreased compressive
strength. Moreover, concrete with 0.50 of water to binder ratio had higher chloride resistance and compressive

strength than concrete with 0.60 of water to binder ratio.

Keywords: synthetic zeolite, chloride resistance, chloride penetration, compressive strength
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This paper aims to study the effect of binary and ternary binder system in mortars on chloride resistance.

The study used fly ash (FA), limestone powder (LP), and expansive additive (EA) as partial cement replacement

materials in mortars. Ordinary Portland cement type | was used as the main binder. Water-to-binder ratios were

kept at 0.40 and 0.50. The FA and LP partially replaced the binder at percentages ranging from 5% to 30%, and

EA partially replaced the binder at 10%. The chloride resistances of binary and temary binder mortars were

investigated. Rapid chloride penetration, rapid chloride migration and bulk chloride diffusion of mortars were tested.

The study showed that the use of FA as a supplementary material of binder in mortar (binary binder system) can

reduce the charge passed, chloride penetration depth, and chloride diffusion coefficient of the mortar under

chloride ingress. The binary binder mortar with FA exhibited the highest chloride resistance. Furthermore, the

mortar with FA and LP (temary binder system) at appropriate proportions displayed good chloride resistance

results.

Keywords: chloride resistance, mortar, fly ash, limestone powder, expansive additive
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WaTENIUENER IR oANUA UURAB LS YB IS AT I
uesdndioun 20 dnsesunnstety lnefluesis
Al uudegaforsaiamesisildasuuTan
Uszau 2wl e wagsvuuianUssanu 3via 34
swazd vndunauvesues Asuandilumsned 2
dmisunefind e Tan Usvanuuuu 2 vlauszneuly
shenesfns YU aessouas
30 (F30) w05 A3 umuiiyud smsiuned musemsiiuyu
Soway 515 uay 25 (L5 L15 uay L25) wagaodisi
LB udunduieansuenesitesas 10 (E10)

Yo

) s Y s a v
muuaim’ISWIGU’JEW]‘U“;%&WLLUU 3 gUAUTENOUN I8

' '
= =

WeTANTNUMUIYuBui U A e aeeTeEay 5
s URsfiuy uFouaz 25 (F5L25) 1096157 unudl
Judusundnmedinaesiosay 15 Saiuniiuyu
Sevar 15 (F15L15) uoseiiunuiiyudsnsivned u
meiaeeTegay 25 TaiuNsuy uSeuay 5 (F25L5)
wazae NS UB B aee T ot
30 yaufuansvenedisevay 10 (F30E10) Inelunis
PONLUUA TUNANNDS A5 LTS nd umsesiaan)
Uswau 2.75 NnauNay wasAnniisnanan e

YanUszenu (w/b) Wiy 040 wag 0.50



P ) 5 v &l =
N3N 2 mumamamaimﬂiwiﬂuﬂﬂiﬂﬂwﬁ

Cement Sand (SSD) Cement replacement materials (kg) Water

No. Designation
(ke (kg) FA EA LP (kg)
1 C1iwao 1.00 275 - - 040
2 C1F30W40 0.70 275 030 - - 040
3 C1L5Wa0 095 275 - 0.05 040
q C1L15wW40 085 275 - 0.15 040
5 C1L25W40 0.75 275 - 025 040
6 C1E10W40 090 275 0.10 - 040
7 C1F5L25W40 0.70 275 005 - 025 040
8 CIF15L15W40 0.70 275 015 - 015 040
9 C1F25L.5wW40 0.70 275 025 - 005 040
10 C1F30E10W40 0.60 275 030 0.10 - 040
11 CIW50 1.00 275 - - 050
12 C1F30W50 0.70 275 030 - - 050
13 C1E10W50 090 275 0.10 - 050
14 C1L5W50 095 275 - 005 050
15 C1L15W50 085 275 - 015 050
16 C1L25W50 0.75 275 - 025 050
17 C1F5L25W50 0.70 275 0.05 - 025 050
18 C1F15L15W50 0.70 275 0.15 - 0.15 050
19 C1F25L5W50 0.70 275 025 - 005 050
20 C1F30 E10W50 0.60 275 030 0.10 - 050

22, MIYPRBUMTVSNTUAABLIALULTS

MIveEUMSWSNTuRaelsALUULSS (Rapid
chloride penetration test, RCPT) MA&UAINLIATTIU
ASTM C1202 [24] & i umam‘d%mmﬂisﬁﬂw%ﬁ

1A BUN WU (Charge passed) Tnssasinsneluses

v
v v o

F$RBuiadeth luneaeutlvhmswieumaesots
19T A5 JUNTINTEUDNUUIAT UK 1WA U NAa 10
\URILNS 11N 5 WURng muduRELTisanuuUliR
wanslumsneil 2 ¥n1snenuUUMs e of 0819 24
Falus wdnhldualudndunan 27 uay 90 Su uaz
Suvhmsvaaeud 28 wax 91 Yu lnediesegasu
91y vuanagauLa e 1wnUsEna Ui uwwa
vegeu Inudsensavaneli en lemsenlas (NaOH)
A sy 0.3M 719 9Uan (Anode) wazansazans
T sumaslsed (NaC) AauLdudy 3.0% 7 92au
(Cathode) Iniusslsrandngluin 60 V DC 1doui
Wuietsreioadunm 6 92l Tnefiswavduas
wandluguit 18 sansmeaeugniuiiniduuiina
Uspq A euiinuiies vnaeatamedeuiiviag

\Wuaaeud (Coulomb)

60 V Power Supply

-
I

Data logger

(records charee passed)

Computer

0.3M of NaOIT ] > 3.0% of NaCl
solution solution

Stainless stecl Stamless steel

cathode anode
Mortar specimen

{100-mm diameter and 30-mm thickness)

3UN 1 eazBunnsvaaeumsumsniunaslse

LUULSY

2.3, MIVPABUNSAR BUENEARBLIA UL
via ofvee ueifnfidugunsinszuenune
Wk uAugnans 10 WURWAS viun 20 lwuRwns vims
) Y ' & o
neAkUUNEVE s ariteg 1l uszeziian 24 Falus
i ud shdregvlvvaludiduszezia 27 Ju
[ ' 1% o w 1 o & &
MR INATUDIYUNUAD UFvee 9lUAmTuT Y v 5
WA ntutdlegelulssneud vy avngaey

naPRsudwAaBlIR UL (Rapid chloride migration
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test, RCMT) savnanuanmsunsndumaalss (Chloride
penetration depth) lnediTeazidsnmmaaeunsly

g‘dﬁ' 2

3|n v (DC)

0.3M of NatH

™~ Rubher sleeve

I~~~ Anude
3 0% ot WaCl

soltion ™~ Cutlwcl

I~ Plastic support

JUN 2 Meazidenansvedeunsindeudrnelsn

LUULSY

3UN 3 myarmudnmawsnduvesaaelsalunesens

FEmavnaeutlUszgnd nnismaasoud
weuslag Tang and Nilsson (1992) [25] Fdldansavany
Toiennaslse (NaCl) Arsdiadiu 3.00 Waasluian
au (Cathode) Lavensazaneluieallansenlan (NaOH)
A 0.3M Wi iidauan (Anode) mntiusa
Tiadng i 30 V DC ind owdinuseg 1w oul o9
e 8 Falug mﬂﬂguﬁﬂﬁ’aaaiNaaﬂmﬂﬁwmaa*u
wdhluneliunuuU S ndews sanereuniaiieTa
Araudnnsusnduvesaaslsrlutesdng ddums
manuannsunsnguaaelsa azlddanes lumse
(Silver nitrate) Wudw 0.1M WulUFegwiuivg ana
unnud (iduluiiosedeiiunn) [26] slendndu
7 Unguuiasegefivuiiansnsoueadiulddemis
MMTTRANNENNSUNINTuraslse nevinsinan

AUE NFADANL P AR 288 1998191 B8 7 ANA DTS

915d183AINSSUANENS S1BUVAASTYUS

o819t ot lUmuasmA e uE nnsumsnTuaae
¢t flauandluguil 3

24, MausnFuRaslsHuULNI YA

lunsnageumus inamsunsndunaslsn
LUULNS ‘1/'? auum (Bulk chloride diffusion test) Tuues
ANFATUNIMNUNTEIU ASTM C1556 [27] Tnevide
w8 19ues i1510 ug Unsinszuenvuad un 1
AUgNAN 5 IBURWAT g9 10 LwuRms s IUHaT
gonuuuly vhmsaenwuumend waefieg i 24
Flus S ahfegsluvaludidusvesnm 27
Fu Aoulundeyiua wndsueaslss Weofets
1e$ i3 AT ULmNsEEEIT AvuaudaT wh
8198 uanuuasi s 1wk dluenne 24 Falus
Nnntuhmsedeuinet1uinesendietlostulally
raslseunsnFudnlulusosng Tnesnuliuilenuss
uandluguil 4 uilelimaslsdansnsounsndandlulu
Freesldfmmaien wdmnfisfendudugsah
sreg Ui Tuansavaneinderaelsatudiy 5.0% \Ju
Srgeiia 91 way 182 Ju mudwiu Ingg g inaen
FrmsmeaeUDgIUsEINAL 30°C + 5°C Washogasy
syozlaNT raslsa wd 3 stir 0819000970
ansazanndenaeR Lt lueme uddeens
TUFmd LN 1 9URiiues AumUeInRwin
Alaindiond (il wdeeasls’) anduihusu
fog 97 Faudluumd uns unzunsaues 20 e
luneaeumuSinunaslse lutesans laelunsun

o |

§1298 198 8N NANZUS LIUNTINA VDN UA 18819
Wievanaswraslseionsiudsuanna e Tu
s anainaslss i wme (Add-soluble chloride
content) BB TTNANUNMIFIW ASTM C1152 [28]
rntudaideyausinueselsdiavnveseunin
IxnnaveaeslufmnasmAdisavis msunsaae
15 (0,) vesreunn lneldaumsdmeunndofiaomes

e (Fick’s second law of diffusion) &raaunsy 1

X

o

1)

C (x,t) :CI+(CS—Ci) ll—erf



dlo Cixt) Aovsinuuemslsafiaudn x Taeinemds
w@nymaelsniduszeznm t 1o 9 Iﬂaﬁmﬁﬂmaﬁa@
Usza), G AeBinaraslsrisusulunaunie 9 lae
‘fmﬁﬂsuaﬁamjizmu), C. fotBinueaslsnfinomin
ABUNIA (% Iﬂaﬁ;mﬁﬂsuaﬁaqﬂismu), erf Aaflantu
roufianane, D, Aedulszavsnsunsaaslss (e
wUARS/A), x ADAIAANNRMLN (WURLIAS) Loy t

Aoszavnawdymaslsn @)

= a e S
LARDUBWBNY

ansazaneindenasbsn

JUN 4 mneaeunmsuysnTuraelsnvesesing

3. HaNSRaRNLazeAUTY

3.1 NMSUNSNTUPaBlSALUULTS

g"dﬁ 5 uansUszqlied eudikiuvesues
ddnnausian Tneusealuiiind ouii s siuansd
yosHsTdarusumunsmsniunaelsadia anea

mMsvaaas WU Useglniinied euikudieg 1wes

=

FsldSnsdmweTan Ussanu (w/b) 040 s
vosuosFS TS d o Yan Usvanu 0.50 ua
dloangmsudiist udsaviliuszq g ouiu
Fretamesinsiiananas wosnsile whb g4 v
duAvludunasnndsalesFs AN ug s
Ve sinstanudumumawmsnduraslsian [10]
ogslsfionu deseddnstiengmniulfAzenleweiu
waztedlemininldinnd udwavilviuesdnsdam
Fumlunniudiemnlnsweinwing g melumesans
Qi NanaRT I nnUFATulansunas e
Twantin eudnumMuNsUSNTNAselIRURwes AN
getumuludae Wszqlwilued ouftinustas) e

NA50U0T A5 N IdseuuTanUszanu 2 wianuin

Usgg bl uad euiiiuresesAsnauinasun1ni

Yot AsTuuiduegalituddy Wewnuandn
ARnnnufATeWerleaniinuazeymevunaidnyes
\aeyusdui siviufAsendlug alnsaesing
melaesisvilvuesfstauiuuiennt uiaed
MsFuEuA e [6] lunanduiy dmsuuszqlaiin
\RRUTIH BB NN LENIN Y sa3ENS
Funsidu Tneuszq e oufiiuuualiug Wy
leldnsiuyuumiiyudsnsiinniu (fsduanies
av 5 114 25) ilesnnnBnauyuiuudiianainms
wnufidaensfiuyu (Oilution effect) upnanti wefiuyu
ovmhiisaduTanteRudiinsmerinmely
\oraundn (Filler effect) il psanidutandooil
asnsovhufAefunaraailsanuiizelansduld
o suiisussminmesdniildszuuianUssan 2
ilomuin Uszq i uad euitsuveseddndnaud

A08RNINTeINBS ANS NauNIA LY uegulatn Tu

a s

vuReaiu Useq i e euinuresiesinsuaeas
VAN INIVBIDTATUBS AT uAA I aelsn
mu Usgq vl imdeuieuvasosdnsnatansvenes

MesAN SNAIUY AN ewme A SNa A e

14,000
Bw/b 0.40
12,000 w/b 0.50 [

10,000 -

8,000

6,000

Charge passed (coulombs)

4,000 1

2,000 4

Mix id.
(n) Nengua 28 T
14,000
Bw/b 0.40
12,000 | wib 0.50

10,000 -

8,000

6,000 1

Charge passed (coulombs)

4,000 1

2,000 1

0+

(%) NengUa 91 Tu

U 5 Fanauseqliinedouiiiuuesinsuemai
qo8 AU ULALENSVNE
215d183AINSSUANENS S1BULAASTYUS




o a v

el ansanuesf1ifinani1aosT T UK
Aiuyu esisnldssuuianUszan 3 vile) nuin
Uszq il ued ouil i uvesmeddindanausl edeuas
Lmuﬁguéﬁmusﬁs’haLﬁwaaalﬁw’fﬂuﬁumzﬁ%aaammuﬁ
Yuudsnensiiuyuanas Uszgliihiedouiiinuves
1T A 17 HANL 1808 uaENIT UY uT REaY 15:15
(CIF15L15) upe woTinsnasiimeeuaersiu uiouay
25:5 (C1F25L5) Aninvesuosaidunsidou Inedsyg
Tyedeuiiinmeneisng C1F2505 Indifesiunes
dsuaudaosesadien uenant Useglnituadoud
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Chloride penetration depth (mm)
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o

Py

(cm?/year)

Chloride diffusion coefficient

Mix id.

(M) NszeznanTeymaslsn 91 Tu

Bw/b 0.40
8.00 Ow/b 0.50

Chloride diffusion coefficient

Mix id.
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The aim of this research was to study effect of freezing temperature at -18°C and -40°C on quality of
lotus leaf wrapped rice from Sao Hai and Riceberny products. From the experiment, it was concluded that
freezing at -40°C took between 1-1.5 hr to reach the initial freezing temperature from -4 to -5 °C. While freezing at
-18°C the process took was taken between 2-2.5 hr to reach the initial freezing temperature from -0.2to  -1°C.
The differences in the freezing curve between the lotus leaf wrapped rice products from Sao Hai and Riceberry
were found, espedially after the temperature draw to the target at -40°C. Before freezing, rice wrapped in lotus
leaf from Sao Hai rice and Riceberry were measured the color value with L*, a¥, b* and the results showed 38.05,
10.40, 23.74 and 18.00, 5.56, 3.65 respectively. After the products were freeze at -18°C and -40°C the trend was
found of decreasing of the three color values (L*, a¥, b*) with low freezing temperatures providing a higher
reduction. Likewise, the hardness values, which were found before freezing, rice wrapped in lotus leaf from Sao
Hai and Riceberry, were equal to 37.49 N and 46.47 N. After the products were thawed the hardness value
decreased, which the hardness value of Riceberry was less than Sao Hai rice. Moreover, moisture content of the
products was presented between 56-65%wb and total microbial counts of all conditions were in the safe
standard criteria. Moreover, consumers gave the higher satisfaction on lotus leaf wrapped rice from Riceberry

frozen at -40°C than others.

Keywords: Rice, Lotus left, Freezing, Riceberry, Sao Hai
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Abstract

This research presents a prepaid electric energy consumption system via RFID controlled by Arduino
Uno R3. The system is composed of two parts: the prepaid machine and the electric power control machine.
The operation of the system uses RFID cards as an intermediary for communication between the prepaid
machine and the electric power control machine. However, it is necessary to top up money on the RFID card
and to place this card on the electric power control machine to tum on the system to use the electrical
appliances. Moreover, the efficiency of the system was tested using five electrical appliances namely: electric fan,
incandescent lamp, hair dryer, hot kettle, and steam irons for the duration of 72 hours or three days. The electric
power consumption was measured by kilowatt-hour meter compared with the proposed electric power control
system. For the experimental results, it was found that the average eror of the electric power consumption was

at 0.58 %.

Keywords: Electric energy consumption control system, Top up money, Arduino, Kilowatt-hour meter, RFID
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Abstract ccep =

This research aims to develop the gypsum broads from water hyacinth for community enterprise. The 9
ratios of mixture were design which included 3 ratios of water hyacinth gypsum broads, 3 ratios of water hyacinth
gypsum broads mixed with Portland cement type 1, 3 ratios of water hyacinth gypsum broads mixed with Portland
cement type 1 and pre vulcanized latex. These gypsum broads were casted in molds and were tested by using
the T1S.219-2009 (No moisture resistant property type). According to the results, the proper volume of water
hyacinth in gypsum broads effected to decrease the density, water absorption, and thermal conductivity properties
of gypsum broads and also increase the breaking strength, and nail withdrawal properties of gypsum broads. The
0.75: 0.25: 0.0075: 0.05: 0.003: 1 by weight of gypsum plaster: Portland cement type 1: water hyacinth: pre
vulcanized latex: non-ionic surface active agent: water ratio was the suitable ratio and passed the standard. It had
the properties included 896.30 kg/m’ of density, 51.70 % of water absorption, 219.58 ¢/m” of surface water
absorption, 653.50 N of longitudinal breaking strength, 384.41 N of transverse breaking strength, 4.48 mm of
deflection, and 0.195 watt/m.K of thermal conductivity. And this gypsum board was used as same as the common

gypsum board and was able to produce by local communities.

Keywords: gypsum board, water hyacinth, water absorption, thermnal insulation, Para latex
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This research aims to develop the particleboard from northem black wattle tree bark for using as
decorative materials. The ratios of northem black wattle tree bark to polymeric diphenyl methane diisocyanate
(pPMDI) were designed into 12 ratios which differenced in pMDI amount (3% and 5%), density (450 and 700 kg/m”),
and bark size (6 mm, 10 mm, and 6 and 10 mm). The developed particleboard samples were casted by using the
compression 280 ksc and heat 150 °C for 7 minutes and tested by following the TIS.876-2004 standard. According
to the results, the proper ratios of particleboard for decoration work were the particleboards which used the 700
kg/m’ of density, 7% of pMDI amount, and 10 mm or 6 and 10 mm of bark sizes. These particleboards had the
properties which can meet the TIS.876-2004 standard including: density, moisture content, thickness swelling,
tensile strength perpendicular to surface, and adhesive surface. However, some properties of particleboards cannot
meet the standard including: bending strength, and elastic modulus. The developed particleboards had low
thermal conductivity coefficient (0.120 - 0.131 w/mK), especially when comparing to the other construction
materials. Moreover, these developed particleboards can use as the decoration materials which can cut and drill

as same as the particleboards in the market.

Keywords: particleboard, northern black wattle bark, decoration material, polymeric diphenyl methane

diisocyanate
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A Comparative Study on Finishing Process Results using Two Steps Spraying
Method by Coating Polyurethane Binder Sprayed Over with Micro-Thai Silk
Particle Solutions and Micro-Eri Silk Particle Solutions on Plain Cotton Woven
Fabrics.

Sukrit Krumsoongnem' and Apichart Sonthisombat’

sukit_k@mailrmuttacth”, apicharts@en.muttacth’

!Department of Textile Engineering Faculty of Engineering Rajamangala University of Technology Thanyaburi
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Abstract Accepted : 25-May-2021

The objective of this research was to compare the results of finishing processes applied by the two-
steps spraying method. The step was spraying fabrics with polyurethane binder and then spray over with
solutions of micro-Thai and micro-Eri silk particles (the smallest single particle of 2,250 x 2,320 and 1,080 x 2,140
nm respectively) on plain cotton woven fabrics. The fabrics were tested with rubbing fastness testing in dry and
wet conditions, washing fastness testing, wicking testing, and anti-bacterial testing of textiles. The fabric coated
with the binder and sprayed with 10% micro-Thai silk particles solutions was found to have the highest water
absorption followed by fabric coated with the binder and sprayed with 10% micro-Eri silk particle solutions. As
for antibacterial testing, fabric coated with the binder and sprayed with 8% of micro-Thai silk solutions could
resist gram-negative (Escherichia coli) bacteria and gram-positive (Staphylococcus aureus) bacteria. On the other
hand, fabric coated with the binder and sprayed with 6% of micro-Eri silk particles solutions could resist gram-
negative bacteria and the fabric coated with the binder and sprayed with 4%, 8% and 10% micro-Eri silk particle
solutions were resistant to gram-positive bacteria. It could be concluded that the fabric coated with the binder
and sprayed with 8% of micro-Thai silk particle solutions was resistant to gram-positive and gram-negative
bacteria. In conclusion, the results of the above formula are suitable for finishing on the cotton woven fabrics or

other antibacterial required fabrics such as fabrics for fumiture, bedding, curtains, etc.

Key words: Micro-Thai Silk particles, Micro-Eri Silk Particles, Plain Cotton Woven Fabrics, Spraying Process.
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(Sodium Hydroxide for analysis; NaOH (Merck,
Germany) Guivhazandlwsia 2 98in 9ntudan
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theymalslasdaduadlyai 2 4in uaz asBamome
§y3wu WS¥n Performance Science Company
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(IS0 105 C06) Test No.C2S 30 Wil figaungdl 6003
Wwaldud A1y @sazatumu Nt uSovas 0.4 ECE
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4.4 NANTSNAFDUNAINI5YNAe (ISO 105
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Abstract

This article describes a submission procedure and a format of the manuscript for the Journal of
Engineering, Rajamangala University of Technology Thanyaburi JERMUTT). Authors are required to strictly follow
the guideline provided hear, otherwise, the manuscript will be retumed for proper corection before to be
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rejected and cannot be considered again. So that an abstract should have had only one paragraph. Both Thai
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TECHNICAL ARTICLE FORM
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Academic Positions (Please specify) [ Professor [ Associate Professor [] Assistant

Professor [ Lecturer [] Others (Please specify)
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Fax Number E-mail

Submission Checklist ] Alreadly register and submit the manuscripts on

www.engineermuttacth/journal/ or hittp://journal.engineer.rmuttac.th/enjournal/

The days of Online Submission

| promise this article belongs to me and co-authors as the name indicated in the article.
In addition, this article has not been previously published on another journal. Furthermore, | will not
submit this article on another journal within 60 days from the day of my submission on the

JOURNAL OF ENGINEERING, RMUTT.
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