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Abstract

This article aims to study the management of problems, obstacles, and suggest guidelines
for the development of fire management in Lat Luang Municipality's public disaster prevention and
relief work. Phra Pradaeng District Samut Prakan Province, sample group used in this study The total
population was determined to be a sample of 50 people and a sample of 15 people was used to
collect qualitative data. The researcher used quantitative and qualitative research processes. and
collected data using questionnaires and in-depth interviews. The results of the research found that
1) Fire management of disaster prevention and relief work in Lat Luang Municipality. Phra Pradaeng
District Samut Prakan Province as a whole is at a good level. 2) Guidelines for developing fire
management of disaster prevention and relief work in Lat Luang Municipality. Phra Pradaeng District
Samut Prakan Province: There should be a situation commander with specific knowledge and
expertise in direct disaster prevention and relief operations. Including creating awareness for the
people to be aware and participate in fire prevention in the community. Promote participation and
integration of all sectors in management, including the public and private sectors, the public,
volunteer foundations and training centers. And there should be sufficient budget support for all

sectors to participate in sustainable disaster prevention and relief.

Keywords: Fire management, Disaster prevention and relief work, Fire
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Abstract

This research aims to study the attitudes of stakeholders towards the causes of cost
overrun, analyze the similarities or differences in the attitudes of stakeholders, and group causes of
cost overrun in high-rise building projects. A survey using a questionnaire was conducted to collect
data from contractors and consultants working on high-rise building construction projects in
Bangkok and its surroundings. Simple random sampling was used to distribute a total of 160
questionnaires, and 144 were returned, resulting in a 90% response rate. Data were analyzed using
frequency, percentage, relative importance index (Rll), t-test, and factor analysis (FA). Results
showed that the most important attitude among contractors is that materials costs increased during
construction among consultants are mistakes in construction and rework. When analyzing
similarities or differences in attitudes, it was found that the most important attitude among all
stakeholders was similarities. The total 27 most important causes were grouped into nine
categories: construction phase, communication, design, finance, labor, management, estimation,
external, and material causes. This study helps to increase knowledge about the various causes of
cost overruns in high-rise building construction projects in Bangkok and its surroundings, serving as a

guide for management and planning in future construction projects.

Keywords: Stakeholders, Cost overrun, High-rise buildings, Bangkok, Surroundings
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F20 ANURAANAIATUNISAIYUATEELIAINITYINNY [6-71 0.711 16 0.811 9
F21 pnuRanaialunisnendiunaeu (7], [10] 0.733 14 0.828 6
F22 nsldsamanndignads (71, [11] 0.717 15 0.797 10
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F26 M3AndusIsuYIR (14-15] 0.522 27 0.550 26
F27 miLU?ﬂuLLUmuIﬂmﬂ%gmﬁ [13-14] 0.547 26 0.522 27
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F10 Yanneadslilinanmuazuimnsgi 0.853 3 0.844 4 0.767
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FO5 219N NLHLLAE MAUATEEZIAINTTYIN9U 0.819 7 0.828 6 0.772
FO7 nswasuneasiBennuanidivedasens 0.825 5 0.828 6 0.870
F21 anuRanainlunisaenusuiaeu 0.828 6
F20 ANURANAIALUNISAUUATEEEIAINTTYIN 0.811 9
F22 nsldspmaniianase 0.797 10
F14 A15U10LARULINY 0.794 9
F15 Nﬁmmwmmuﬁ’w 0.775 10
F16 wseuuavinuzlazUsyaunisainisinau 0.797 8
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4 5 6 T 8 9
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0.954
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0.928

FO5 21AN19 NINULAS MUUATZEZIAINITTNU

0.911

FO4 nsvheuiiananavilvinesyingugdeu

0.894

F02 Y1AANIMATBIMNNISRUYBIEFULMIN

0.949

FO3 910dN NARIVIIN1TRUYDLI119lATINTS

0.945

FO1 A59n8lunAnuRaIdandwedlasnis

0.939

F14 A5UIALAAUILTINY

0.958

F16 45991u91avnwelarUseaunisainnsvina iy

0.944

F15 NARNNLITNUAT

0.930

F19 11ansusmsdnnisdntedasnsiulasenns

0.930

F18 91an135U3Msdnn1sdaya1lasenis

0.899

F17 91an15U3msdanisauyulasanig

0.881
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0.935
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0.860
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0.808
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0.868
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0.830

F25 nMsiUaguniasniseaniuualnid1vedlasenig

0.806

F27 nsideusdanleniesyua

0.897

F26 NSLAAAYsIINYR

0.885

% of Variance

13.401

10.238

10.185

9.553 9.442 9.277 8.536 8.430 6.176

Cumulative %

13.401

23.639

33.824

43377 | 52.818 | 62.095 | 70.631 | 79.061 | 85.237

AU U A Extraction method: principal component analysis; Rotation method: varimax with Kaiser normalization; Rotation

converged in 10 iterations; Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy=0.728; Bartlett's test of sphericity Approx.

Chi-Square=3146.997; df=351; sig=0.000; Factor loading of an absolute value<0.4 is suppressed.
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Abstract

Developments in digital image correlation (DIC) to measure strain fields are very useful for
tensile tests because it is a non-contact metrology technique. Many studies use the sub-pixel
registration algorithms of DIC to increase measurement accuracy but there are few studies reported
on measurement errors. Then, the aim of this paper is to develop the sub-pixel registration algorithm
based on Newton-Raphson iteration that is evaluated for its performances by using

computer-generated speckle images. The subset sizes for evaluation are small (21X21 pixels),

medium (31X31 pixels) and large (41X41 pixels). It is shown that the systematic errors and the
random errors of small subsets are greater than other subset sizes. Not only subset sizes but also the
speckle sizes play an important role for errors. Next, real tensile tests were performed to investigate
the measurement results of DIC compared with a video extensometer. The smoothing technique is
used for noise reduction in the strain fields before plotting stress-strain curves. Finally, the results of

real tensile tests indicate that DIC can be capable to measure strain fields and Young’s modulus.

Keywords: Strain field, Digital image correlation, Sub-pixel algorithm, Tensile tests
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Ao uanassy
n15UsziduUseansnnvesdunniga
ganaivulagldnisanaesninalgynain
mauRmeasrslinsuiminunained suaes
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Fnstrusduagldfendunisuszunuainig
nszdnaneynsumdiaesdusunisiunzaudy
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o

(first-order Taylor series expansion) #1935 UN1%
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Ao Ax uag Ay Fulendn Faanunsad azdasen
ViaavaiuandldneLARERRIRN (u/dx
WaLav/dy) LAaTAIIULAS UALR 8 U (Au/dy
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druilandulufatealiad A%, 7,P) azuansds
awndanadesd daduanunsadsudilad sy

lufrdraluavemseglaail
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Tun1sUsziiuaunil s un use I 199y
wavewAnowdssUnazieanaudesU IU1Aves
Fulwn (2M + 1) x (2M + 1) finlwa zQniaen
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aun1si (7) ananmesAneulaeyszuia P ay
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DU I198EUITNATUIUMEUINNS
nsrdnLazauINANAsEnlnansanesiuluide
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18 95Un7Y (noise) 1 U & 95UNIUIINNTTLY
dane37ulun1IAIUIN (numerical noise) Lag
ASUMUINNTVAGET (experimental noise)

lun1snaaeunianamans anidu n1s
nageUMANANURNIINATDLTER Uazn1TIATIEN
anuaululasadne auunuesoadud o
Aoinisuazaingy tmadan1susuluiieu

(smoothing technique) 3¢ Y1880 I5UNIULAL

v
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PreiANNBIUE IINUYaNaNINTY TnsULEwe

Y

'
raa
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wadamsusuliseulneismdsdeaanizd (local
least-squares fitting technique) [11] tw 311y
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Yo A
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u(i,j) = ap + a;x + ayy (8)
e i = —m:muag j = —m:m AoNnA
®IEA (local coordinate) VBINUNFNINVLATUIE
A1 u(i,j) way v(i, j) AeArnisnsedanaiuwiula
ndanesvuluiite 2.1 AR a, ay ay by by

wag b, ADAIFUUTEANSVRINNUINT A BINTITUN

i uldIsndsanosfian (least-squares

method) 2zl
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AIUARALAR BULTITTUU BATAINUAAIALAG DU
wuvdnanansaviladedy Mwaieutazdsznay

Tusenmlidesy L (x,y) wasnmidesy Lx,y)
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+ (O —y)*/R?*] (13)
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auA auA .

0x x dy »)

+ =y =
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3 xayw)
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Abstract

This paper reports a techno-economic feasibility study of electricity generation from an
industrial wastewater treatment system. First, a small model of an electrical generation power system,
0.70 m. width, 3.68 m. length, and a height of 1.55 m. was designed and assembled. Four Micro hydro
turbine generators were tested at flow rates ranging from 500 to 2,000 LPH similar to effluent from
industrial wastewater treatment plants. Experimental results showed that type 1 impulse turbine (3
watts) can generate electricity of 1.27 Watts at a maximum flow rate of 1,000 LPH. Whereas type 2
Pelton turbine (50 watts) can generate maximum electricity of 10.35 Watts at a flow rate of 1,300
LPH. Type 3 Water wheel turbine (100 watts) can generate maximum electricity of 0.32 Watts at a
flow rate of 2,000 LPH while type 4 Impulse turbine (100 watts) cannot operate within the
experimental flow rate range. Then, an economic analysis of electricity production from the
wastewater treatment system at a flow rate of 29 m*/h found that installing a 1 kW power generating
set has a payback period of 1.3 years. Therefore, this research demonstrated that generating electrical
current using wastewater from treatment plant is technically and economically viable option and
deserves consideration. This study can be used as a guideline for using industrial wastewater

treatment systems to produce electricity and improve plant sustainability.

Keywords: Wastewater treatment plants, Small model, Micro hydro turbine generators
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Abstract

This paper reports an investigation of using blowdown of cooling tower to generate
electricity. To this end, a small model of an electric power system was designed and assembled.
Three micro hydro turbine generators available in the market were tested at flowrate ranging from
300 to 2000 liter/hour similar to blowdown of cooling tower from power plant. The vertical head of
water supplied to the turbines was varied 1, 1.5, and 2 m. Experimental data indicated that impulse
turbine generator type can generate electricity at a maximum flowrate of 1000 liter/hour, with a
power output of 1.05, 1.07, and 1.15 watts at head of 1, 1.5 and 2 m respectively. Pelton turbine
can generate electricity at a maximum flowrate of 1300 liter/hour, with a power output of 10.11,
10.37, and 10.4 watts at head of 1, 1.5 and 2 m, respectively. Finally, water wheel turbine can
generate electricity at a maximum flowrate of 2000 liter/hour, with a power output of 0.57, 0.68,
and 0.83 watts at head of 1,1.5 and 2 m, respectively. Under test conditions, Pelton turbine is the
most suitable to produce electricity following the proposed concept. The research output can be

used as a guideline for using blowdown of cooling tower from power plants to produce electricity.

Keywords: Cooling tower, Blowdown water, Natural gas power plant, Water turbine.
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Abstract

Hardware-inthe-L.oop (HIL) is a technology for simulating hardware in a highly reliable iterative anner without
the need to create a physical system, which reduces costs and shortens system development time. This paper presents
the application of the HILA04 model for the maximum power point tracking (MPPT) system of solar panels using an
artifidal neural network (ANN) method. The system includes solar panels connected to a boost converter, which adjusts
the optimal duty cycle to supply maximum power to the load. The ANN model, created in Matlab/Simulink through the
fmi function, simplifies the simulation process. Data on solar radiation, temperature, and voltage were collected from
seven DXP72-Z-330 solar panels with a voltage rating of 261 V at a maximum power of 2,300 W over one week to train
the feedforward ANN using backpropagation. The training dataset consists of solar radliation intensity and temperature, with
the target output being the system voltage that maximizes power. The paper evaluates the optimal transfer function for
single-layer and two-ayer hidden neural networks. Results indicate that the Linear function is most effective, with a mean
absolute percentage enor of 31.114 for the single-layer model and 8.248 for the two-ayer model, showing the two-ayer
network to be more accurate. Additionally, the paper compares the perfomnance of the MPPT system using both ANN
models with the perturb and observe (PRO) method on a dataset of 1,200 data points. The load is a 45-ohm resistor. The
test results show that the two-layer hidden neural networks MPPT system produced slightly higher power at the load

than the PRO method and was able to accurately track the maximum power.
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Abstract

This study analyzes the effects of pineapple leaf fiber (PALF) content on the physical,
mechanical, and thermal properties of PLA/TPS and PLA/TPSW composites and material cost.
Thermoplastic starch (TPS) is derived from sago starch with glycerol as a plasticizer, while TPSW
incorporates water with glycerol. The proportions of TPS and TPSW were set at 0%, 5%, 10%, 15%,
and 20% by weight, combined with PLA and PALF at 0%, 2%, 4%, 6%, 8%, and 10% by weight.
Results show that PLA/TPS exhibits higher melt flow index and density, indicating better flowability
and suitable density. Additionally, PLA/TPS has slightly higher water absorption due to the cross-
linked structure of TPSW, while retrogradation reduces water absorption due to increased rigidity
and brittleness. The mechanical properties of PLA/TPS are higher with increased PALF content. This
significantly enhances resistance to bending and impact due to improved stress distribution, while
PLA/TPSW shows minor improvements because of uneven fiber distribution and recrystallization.
Increased PALF content reduces tensile strength in both composites. This reduction is more
pronounced in PLA/TPSW, as SEM analysis indicates poor adhesion and fiber distribution leading to
fiber pull-out. In thermal properties, adding 10% PALF to PLA/TPSW enhances crystallization
temperature (Tc) and crystallinity percentage, with lesser effects observed in PLA/TPS. Finally,
PLA/TPS demonstrates better physical and mechanical properties, especially with 10% PALF and
exhibits the lowest material costs, PLA/TPS composite at PALF (10%) can be molded via injection
machine into cups, making it suitable for commercial development with a maximum service

temperature not exceeding 50 degrees Celsius.

Keywords: Thermoplastic starch, Pineapple leaf fiber, Polylactic acid, Reinforced biocomposites,

Physical mechanical and thermal properties.
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TPS waw TPSW 1#iAdaadatiuzy Sodick-Plustech
$U TR8OEH2 (3197n0U PLA TPS Wag TPSW 71 70
°C 1uan 4 hr maﬁy’uwauﬁqmmﬁ 160-180 °C
A18A1L57 1/min Wulaan 2.5 min laed TPS
wag TPSW ludns1diu 5% 10% 15% way 20%
Tnenbwiin udrdndustiduiunaaey

2.1.6 %"’uﬂaumswaﬁﬁ'aqﬂau
wandanw

nsanTanaeuTnAndin Gy
fennseu PLA, TPS, TPSW 11 70 °C uaz PALF 7
80 °C \Juaan 4 hr arndunanuRs PLA/TPS waz
PLA/TPSW iU PALF Tudndau 0-10 %wt A2e
wSemadiananaRnuuuiiead 60 r/min uiu 5
minLLé’aﬁwl‘UNaﬂuLﬂ%ﬂﬁm%aﬂgﬁjﬁ 160-180 °C
Hunan 2.5 min aeuundildgniauaziniuiu
i 1-2 mm Aeutiludntugudeinies Sodick-
Plustech §u TRBOEH2 71 160-180 °C A1 mI51dn
50 cm®/min LS990 U 700 bar drunantanslu

A15197 1
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2.2 Sunaudnssinaseu

2.2.1 n1magaudugIuIngd

NIsNAdoUdUgIUINEIAY
1IA5§IU ISO 16700:2016 Busen1sdndaogn
1A 120 x 10 x 4 mm uglulasauma Aauu
WHUAISUDY UaziadaunaslugyaInid 20-30
min niuAAsEiRaY SEM B JEOL Ju JSM-
5410 LV #in15ve1e 350 war 1,000 191
fusadulalih 10 kv

2.2.2 n1snadaudwsiinisiva

nsnadsuntiinisivaniu
14195570 ASTM D1238 131910 Uaduudung
wazdainiin 8 ¢ dagamgiiaiowmnany 1d die,
piston WagA19819 ATUANLIAILE 1 min 58
preheat 4-6 min ld¢u Wrndnuuy piston 14
wanainluasn die {uiaan 10 s Wnduau 30
min Wi MF

2.2.3 n1sMAEUNIIYATUYN

N1SNAABUNITAATUAY
UIM3FIU ASTM D570 Useiuadnuanuisatunis

AATNUNURINAERN LABlSUANNNITOUTUNARBUN

Y

gaungll 40 °C 1uwian 24 hr udrdamdnneu

nsgAdaL MnuwsTunaadauluiinduuan

[ 5 o 49{ %,’ I3 v v P

24 hr 899NN TUINUILALLTA LAY WaT9
Umtinuaensgadsii

2.2.4 N1SNAFIUAIIURUILUU

ANSNAFDUAINTURUILUUAY

UIMTFIU ASTM D792 13U1ANITHANTUIIY

a

AudeunUN 4 mm Uutin 12-13 g AELATDIAN

Re

Yu5U Sodick-Plustech U TR8OEH2 ntuta

Y

€

v
° o

hadnausnulueinie uagguludindu Tudin
inifnumreglud uazduamanued g
WlevneAnAmLLLY
2.2.5 NMINAFIUANUNULIIA
N1INATDULIIRIAIUNINTIU
150 527 141A394 Sodick-Plustech §u TROEH2
NAATUNUAILUAZTUIN 10 X 170 x 4 mm *ad

NAABUNAININET1I81989 50 mm wazAIusa 5
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mm/min 141389 UTM §u Hounsfield H50KS
Tufinanudu-auaien uagndennsiniie
AU Young's modulus wag % Elongation at
break

2.2.6 NINATIUAIIUNULSY
nIZUNN

N1INARBUAIUNULITINTERNN
AuN1AT3IY 1SO 180 THiAT0s Sodick-Plustech
$u TRBOEH2 HAATUIIUYLIA 10 x 80 x 4 mm
Mnduunga? 45° uaziniigangiivies 24 2l
founAasUAI81A30 Izod Impact Tester Ju
CEST 6542 TngUdesfuiminannsznuiay
TufinAnd s uieAMLINATMLTIILTINTELNN

2.2.7 NISNATIUAIINNULI
ANgD

N1SNAABUAIUNULIIAANY
41M 557U IS0 179 Type 1 1HinT0sdnduzy
Sodick-Plustech 1 TRBOEH2 #AATuIIUIUIA
12.7 x 63.5 x 3.17 mm Antldiedes UTM Ju
Hounsfield H50KS Tagnaussfigaienans uazqe
5095UYNINAINA 16 WU8IANLVIUN VIAdeU
uusniinuieldsusy Yuiindeya

2.2.8 N13NAGY DSC

mMInegeUaNTRNIIR LT oUNY
WINIFIU ASTM D3418 Tuseiinugaviaeuviad (Tm)
warauURnIIANNENUDY PLA wazaaulndndnnin
Tneldnnezgiillondniu fegrwavdnede I
A1ufouiidnsn 20 °CUmin Wiodufinnng
Lﬂﬁauuﬂaqmm%auuamw Tm, Tg hazauUs

ANSANKEN

[ 75 ]Front/ers in Engineering Innovation Research


https://www.doi.org/10.60101/feir.2024.259233

Vol 22, Issue 2, 2024 (July — December)

AM9197 1 dunELesReilnanTInW PLA/TPS: PALF uay PLA/TPSW: PALF

gns 3031 59a waduaniin wesluwanafinansey Wulelu
duna 70819 wadn (%owt) dudesa
(Yowt) (Yowt) ulsang né ih nnd (PALF)
\wa30a fi3n (%owt)
PLA 100 A 100.00 - - - - -
TPS 100 B - 70.00 30.00 - - -
TPSW 100 @ - 8.77 2.63 87.72 0.88 -
100: 0 D2-0 90.00 7.69 231 - - 0
98:2 D2-2 88.20 7.54 2.26 - - 2
96 : 4 D2-4 86.40 7.38 222 - - 4
PLA/TPS: PALF 9:6 D2-6 84.60 723 217 - - 6
9.8 0.8 82.80 7.08 212 ] ] g
90:10 D2-10 81.00 6.92 2.08 - - 10
100: 0 E2-0 90.00 0.88 0.26 8.77 0.09 0
98:2 E2-2 88.20 0.86 0.26 8.60 0.09 2
PLA/TPSW: PALF 96: 4 E2-4 86.40 0.84 0.25 8.42 0.08 4
94:6 E2-6 84.60 0.82 0.25 8.25 0.08 6
92:8 E2-8 82.80 0.81 0.24 8.07 0.08 8
90:10 E2-10 81.00 0.79 0.24 7.89 0.08 10

2.2.9 nMmagey HDT

n1snAaey HDT 13U ASTM
D648-01 1HFusMuIUIN 127 x 13 x 3 mm uay
1A399 HDT WUUFAID 3 9AAIUANDANYTIFIL
1hifudalau TnesadmmafisgaumgAd 2 °C/min
warldinudu 0.455 MPa 3o 1.82 MPa Tuag
nuUssannsnagdey mmfuﬂ’uﬁﬂqmmuﬁl,ﬁa
Fuenilnsia 0.25 mm Wedssifivauifivisany

Fouvesian

3. nan1sAnYILAZaRUTIENA

Han sAdeuaNtRBInareInediues
NALIWUT AINFIUNTULIIRST uRgfusn Ty
Tng PLA U3 (5%a A) fianuduniuusads
gsanil 52.35 MPa vaugdl TPS (39 B) uaz TPSW
(s%a O og#l 28.14 MPa uay 24.32 MPa
muaey ludnsdiu PLA/TPS 80:20 (sva D4)
Wag PLA/TPSW 80:20 (59d E4) A2IMATUNTLLTS

Aanauvae 30.59 MPa way 34.39 MPa 1ip191n

DOI: 10.60101/feir.2024.259233

AsldidnAuseninana @usnsidiu 90:10 Ue9
PLA/TPS (5%@ D2) fin21u@1Un1U 45.56 MPa
wag PLA/TPSW (5%d E2) §AUA1UNIU 39.98
MPa geninAadeves TPSW u3qu dafuTadon
Snsdu 90:10 wielasuuswaddlelududsse
0-10% PALF

3.1 wan1snadauavinisvasulva

msduduleludulgsa (PALF) vinlvian
fuiinisnaeulua (MF) u99 PLA/TPS Lag
PLA/TPSW anad iesannidulesiuanuniialae
TUdauaenisinanaziildnisidoufivesld
WOAWBSHINTU A1 MFl 989 PLA/TPS ana1n
78.35 ¢/10 min (D2-0) U1 40.62 ¢/10 min (D2-10)
ey PLA/TPSW anada1n 75.41 ¢/10 min (E2-0)
\Ju 37.32 ¢/10 min (E2-10) Asanasuntuly
PLA/TPSW Winannlassadnafiudenasnunuiuaes
TPSW 4av119n19n523186 100 9Ldule PALF

uaNANT N58AAT MFI BA8LANLIAINIIAANEN
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& (PLA/TPS : PALF)

o
s

17835 (PLA/TPSW : PALF)

0
=3

7541 69.83

@
=}

64.03

o =
o o

E=55.38 53.51

ulvia (/10 min)

B oW
o o

NYUNITRD
w
S

W o

20

(100:0) (92:2) (96 : 4) 94 : 6) 92:8) (90:10)
am57@9U PLA / (TPS, TPSW) : PALF (%wt)

3U# 2 Mmsneaeudviinisvaslvavesneulngdn

3.2 wammaaavmsgm%’uﬁﬂ

nsinysunanduleludulese (PALF)
vinlA PLA/TPS wag PLA/TPSW @Jm%’uﬁuﬁw‘ﬁu
Ty PLA/TPS gadurinnnndn PLA/TPSW Tusn
F10879 0819 D2-0 15Ut 0.428% wazifiudu
1.397% Tu D2-10 @y E2-0 13371 0.361% uaz
didu 1.283% Tu E2-10 magm%’mﬁuﬁmm
lassadagnsunazvylansenda (-OH) veuduly
PLA/TPSW gaduihtiosasinnszuiunisilnans
wiuvewds Juhlilasadrudiauduiuas
LT é’mwmiam%’uﬁwaﬂ PLA/TPS 4id] PALF

10 9%wt Fansaglunamisansulaliiiu 2.0 %

25 -
1 [ PLA/TES - PALF

g
(=]
|

PLA/TSPW : PALF

(%)

n1aATULn
n

u
=)

o
o

o
=]
|

(100:0) (98:2) (96:4) (94:6) (92:8) (90:10)
dm3raau PLA / (TPS, TPSW) : PALF (%wt)

3U# 3 Msnaaeunisgaduivesmeulngs

3.3 NANISNAFIUAINNAUILUY
PLA/TPS way PLA/TPSW 71lufin1siiy
dulgluduuese (PALF) dananuvunkuulndifes

fufl 1.256 o/cm® way 1.254 g/cm’® AUEIHU
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lng PLA/TPS 3A1A2 10Uk UugInInantoy
desanldfinsfnsinsinsiedu Tu TPS etaelsi
Tnssa¥reTaniauaiiane vugdl PLA/TPSW
frunszuaunsInsingnty Afinsdnises
Tuanaudslug dawalilassadraudauazisizann
Fu Feflenumnuduanaadniion
maduduleludulzsn (PALF) fifaany
nuakdudszuia 1.5 ¢/em® lu PLA/TPS wag
PLA/TPSW vilviranuviunuiuvesianmoulngs
Lﬁuﬁuaﬂwqﬁﬁaﬁwﬁm Tu PLA/TPS AU MUY
Wine1n 1.259 ¢/em® (02-0) 1y 1.332 g/em®
(D2-10) wazlu PLA/TPSW 210 1.254 ¢/cm?’ (E2-0)
W 1.314 g/cm® (E2-10) nstiuduiliAnann
PALF ﬁﬁmﬁwmuﬁuqq Fovhlaunuuiy
vosnouln@nuiiudu Tng PLA/TPS finea PALF 10

9%wt dAnuvruiiugegamuuanslugui 4

[ (PLA/TPS : PALF)
(PLA/TPSW : PALF)

1. 1277 1282 1294 13324 314
1 e 1263 1 2a 1270 1272 1285

n

[

ALY (g/cm?)
s e
o —-

=
o

(100 : 0) (98:2) (96 : 4) (94 : 6) (92:8) (90 - 10)
Gm3789U PLA / (TPS, TPSW) : PALF (%wt)

=
in

JUN 4 MIvageuANUrLILULYeIARLlNER

3.4 NANISNATDUAUNULIIA

PLA/TPS 1A1AMUNUABLTIAIGINTIA
PLA/TPSW ‘Iﬁ 49.65 MPa & a ¢ 47.28 MPa
AuEU Wesannawesealu TPS FaetinmIy
ganguiarnsdainieiu PLA dyu TPSW LAn3ing
innaduvilitaguisuaziusie 1101 nsifia PALF
10 %wt. Tu PLA/TPS anA1A 1NN ULIIAI21A
49.65 MPa vJu 32.92 MPa 1ilesannnisdanis
senaneaesuasidulelun nani1siasIzs SEM
gudunisnszarednaznisnanvendulelu

anvgnan [11] dm3U PLATPSW (E2-10) A15inns
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i PALF 10 9wt Anlugdaussdadiududy 3,302
MPa wansliifiuindulovisifinnuudsvesian
o855 PLA/TPSW Sansiidnlugdaninda
PLA/TPS finaal PALF Lilosannisiinilnsinsia
Fuluutluaznsnnudnarlu TPSW vl fanuds
wazUs1zanntu wanslugui 5 uazguii 6
N153LATIERNTBAfITgAuIAN U
PLA/TPS (D2-0) HA1n158ad7 2.43% ganin
PLA/TPSW (E2-0) 71 1.83% Ansidiangufininves
PLA/TPS 1An91nN15Laan@lud nsifia PALF 10%
Tagtwifnlu PLA/TPS waz PLA/TPSW vilien
N3EaRIanaImnae 1.04% uay 0.39% AUAIRY
Tuguil 7 flesanautfinisdasasnues PALF uay
msnszediliiasiiiane niiaseit SEM Judu
fellgmnsnszaeduaznisvanveadile dean

Usgdvsnnnisiensievnanavesian Tugun 8

60 - & PLA/TPS : PALF
F9.65 PLA/TPSW : PALF
~ 50 I 47.28 43.59
£ b 105 2006
< 7 1.06
=40 |
il
2
G 30 |
=
=
=20 4
g
&
10
o

(100:0) (98:2) (96:4) (94:6) (92:8) (90:10)
aMT1EM PLA / (TPS, TPSW) : PALF (%6wt)

UM 5 Aanunuusfavesnedlndndinm

& PLA/TPS : PALF

1000

500 £

000 PLA/TPSW : PALF
3500 F agzq 3092 319, 3’ 2

g - 2 s 2 sz % %%

@ 2500 + % % % %Z

g 2000 £ / % % = %

T, 1500 / / / %/

g 500 % Z é %Z
= h N

1l

(100: 0 (98:2) (96:4) (94:6) (92:8) (90: 10)
amaEIU PLA / (TPS, TPSW) : PALF (%wt)

JUN 6 wegdawsAuasnaulndnTInIn
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5.0
£ PLA/TPS : PALF

z
. M PLA/TPSW : PALF
g
&
E
=
g
[
T
=
B
[
R
=1
5
e
(o]
=

(100:0) (98:2) (96 : 4) (94 : 6) (92:8) (90:10)
SnIEI PLA / (TPS, TPSW) : PALF (%wt)

JUN 7 Andesidumsindifignuinvesneslnds

Fan

PLA/TPS:PALF

PLA/TPSW:PALF

JUN 8 MR endngIinen (SEM)
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3.5 HANSNAGDUAMUNULTINTZUNN

PLA/TPS (D2-0) ﬁ?i'm’g’mwul,ljﬁmmwnq&
N7 PLA/TPSW (E2-0) 1aefl AU NULIINTZUAN
(Impact Strength) 2,610 J/m’wag 2,532 J/m’
sy Wesn TPSW fimsldiniuayndwesea
v‘iﬂﬁlﬁmﬂ’limﬂwﬁﬂégmazi’aﬂﬁﬂ’m,JLL%nLLazLﬂiw
1Ny dwalinisnszaresaves TPSW lu PLA Tl
win TPS Tl4naweseaotafen

AsiinUsunandulelududzse (PALF)
10 9%wt Tu PLA/TPS uaz PLA/TPSW danalvipn
Impact Strength Gumﬁgqaanﬁu%uasmﬁﬁﬂﬁﬁm
Tne PLA/TPS il PALF (D2-10) 1fisndu 3,626
J/mZguedl PLA/TPSW i1 PALF (E2-10) wiiandu
3,482 J/m? nsiial PALF Faelifanmuniusiouss
nazunnAty iesnidulogadunanszaneusdld
28198UTEANS AN SN0 U09AUNITUNINTZANY
yossosunanlumeulndn agslsiny nsifiuan
Impact Strength Tu PLA/TPSW § 9@ aa™n 31
PLA/TPS wiasanniaaniluiedy Tu TPSW vialek
Sanudeuaziunzannty dawalilszansnnly
N1INTLABUTUALNITAATULTINTZUNNAARAS Wl
avimaiudule Weoiunisdouroszwinala
yasnediues dwmaly PLA/TPS fiway PALF 10
%wt dFANunuRIINTEUNnGsan [12] wansly
gﬂﬁ 9

= (PLA/TPS : PALF)

£ 74 (PLATTPSW : PALF)
a000 + 3206

3000 £ .

N

2000

ANUNULTINTEWLNN - (J/m?)

1000

?
%
%’
.
_

N

(100:0) (98:2) (96:4) (94:6) (92:8) (90:10)
amT1EIU PLA / (TPS, TPSW) : PALF (%bwt)

JUN 9 ArAuMULSINSEUMNYeIRRNlndnTINN
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3.6 NANISNATDUAIIUNULTIAAGD

PLA/TPS (D2-0) fiA1 Flexural Strength
uag Flexural Modulus g4nd1 PLA/TPSW (E2-0)
{09910 TPS nszarednazidrfulddiu PLA
vuedl TPSW iinsnsinsindurhliutimnudnuas
faquisrzanniu madfiuduledutzn (PALF) 10
%wt 11 PLA/TPS (D2-10) n™M 1% A1 Flexural
Strength Wa ¢ Flexural Modulus Vi o %‘u Wu
62.37 MPa waz 3,734 MPa n1ua1du 1iiesain
PALF fea1emussuazdaadun1suanin d@iu
PLA/TPSW (E2-10) @1 Flexural Strength wag
Flexural Modulus L uduifu 51.08 MPa waz
3,464 MPa & §amn31 PLA/TPS L@ 9910
nszuaunTImsinsiaduluuds ﬁﬁﬂﬁi'aal,ﬂﬁg
waznsdaisesdnduleiiliadiaue n1sfne
SEM wu11n159atsuedaveatdule PALF Tu
PLA/TPS @onndasfufianienissuuseinge 3.
FreufinALasalunISFIUNIULSReLasIh
T PLA/TPS unmuninan PLA/TPSW uanslugy
7l 10 LLaSE‘UﬁI 11

_ EPLAJTPS: PALF
b PLA/TPSW : PALF 62.37

70

60
149.53 . 13

(MPa)

50 4
a0 |
30
20 1
10 1
o 1

@

ATUNULTIAAID

(100:0) (98:2) (96:4) (94:6) (92:8) (90: 10)
8957870 PLA / (TPS, TPSW) : PALF (96wt)

JUN 10 Aranumuusinsevenedlndndinm

£ PLA/TPS : PALF
i PLA/TPSW : PALF
13,394 3,327

1 301

(100:0) (98:2) (96:4) (94:6) (92:8) (90:10)
an387U PLA / (TPS, TPSW) : PALF (%6wt)

JUN 11 Aegdausiinsevesnaulndndinm
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3.7 Ham3vngay Differential Scanning
Calorimetry (DSC)

N1IANEINANTENUVDY TPS Lay TPSW

d

Mnaufiu PLA uansliiuanuuanadluaudives
Yain Toe PLA/TPSW (E2-0) Sidasidunninuiu
H&n (% Crystallinity) @9n31 PLA/TPS (D2-0)
7l 16.77% wag 18.02% auddy usfgaungiinig
WasuwUamienaudey (Tc was Tm) ve3
PLA/TPS 9¢g9n31 lagAn Tc wae Tm ¥09
PLA/TPS (D2-0) A® 83.40 °C way 167.20 °C
Uzl PLA/TPSW (E2-0) Al 82.27 °C uae 165.10
°C mM3ufintuaunsassungldaniily TPSW v
wilndu nucleating agent YIUNTEAUNTEUIU
NIAANEN

ﬁ’]qmmﬁmim?{auuﬂamﬁa (Tg) lu
PLA/TPS ez PLA/TPSW Aaudisnedi Taslu
PLA/TPS #1 Tg anasa1n 58.20 °C lu D2-0 1Ju
58.00 °C lu D2-2 vz PLA/TPSW anadain
57.70 °C Tu E2-0 \8u 57.10 °C Tu E2-2 uanein
le PALF liifinansznudifaysie Te witewia
mnuadeulnvedluiananediues

unQinIsAnKan (To) Wintupgnad
Tedfiey e PLA/TPS #1 Tc 1finann 85.40 °C Tu
D2-0 vfJu 90 °C Tu D2-10 way PLA/TPSW @1 Tc
Wisan 82.27 °C Tu £2-0 1Ju 89.20 °C Tu E2-10
AsiiutuiiAnanndule PALF fiviuda iy
nucleating agent ¥I8L39NTEUIUAIIANNEN

gaunniivasunal (Tm) ¥8a PLA/TPS
anaaniosan 167.20°C Tu D2-0 18u 166.40°C
Ty D2-10 v z?l PLA/TPSW asfifiussua
165.60°C wandliiuindule PALF lifinaranis
naouinalIvesian A1 % Crystallinity v
PLA/TPS wWasuudaudnides Tnvanasrewdiniy
Snads lumanduiu PLA/TPSW uansnsanadni
\WisTustherewiies FeUsuendensinGoeiafiiu
suifsutuvasluananediesainnisifiu PALF

5AAS1e91 DSC uamslugudl 12-14
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& D2-0% PALF
13 L . D2-2% PALF 8
I . D2-a% PALF ){\, :
+ D2-6% PALF £
D2-8% PALF
+ D2-10% PALF

0.8 -

03 |

T T

02 ¢ 20740 60 803100 120 140 160 180 200

Heat Flow /(mW/mg)

07 wll Temperature (°C)

JUN 12 Aiesgvandiinisainuiousny DSC uans
A1 Tg, Tc wag Tm Y9958UU PLA/TPS:PALF

E2-0% PALF

L3 | +E22%PALF 8

'g ' E2-4% PALF 0l
s
s « E2-6% PALF A
2 gt o
E E2-8% PALF 73 |
~ &
2 "+ E2-10% PALF % % niw
3 03 3
T X ‘sﬁwmm‘
‘i T T T T 1
] VEE W
T 20 8644100 120 140 160 180 200
i
0.7 - Temperature (°C)

JUN 13 Aiasgviandiinnisninuiousie DSCuans

A1 Tg, Tc hag Tm U9938UU PLA/TPSW:PALF

30 & (PLA/TPS : PALF) 28.41
(PLA/TPSW : PALF)

(100:0) (98:2) (96:4) (94:6) (92:8) (90:10)
#0159d9U PLA / (TPS, TPSW) : PALF (%6wt)

JUN 14 madaszilesidudanuduninues

ADUINANTIAN

3.8 Han1snNmasauU Heat Distortion
Temperature (HDT)

HANISNAABINUIIAIAMNNUAIINT DU

'
=]

g9gn (HDT) voawoAuandnuedn (PLA) U3qvsed
53.73 °C nsumeslunatafnansy (TPS) Laz
wesTunanainamsefildindunaiailowes
(TPSW) wdaufunsiiuduleluduizsn (PALF) v

TyfAn HOT wasuuasfisadntieseglugi 50.10 °C
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14 51.83 °C Inganuuanmngseesag 1anilnazll
TiduledvedrAydosun Fauanaliiiiuin TPS,
TPSW wazUSunandule PALF llfinansenusiann

HDT oensiliedAy[12] LLamTugiJﬁ 15

£ (PLA/TPS : PALF)
(PLA/TPSW : PALF)

60 315120 51.00 51.47 51.83 51.60 51.38
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J/m2 ANUERU AUNUABDILIINAIDUBY PLA/TPS
WiuTuain 49.53 MPa 1lu 62.37 MPa ety
PALF Tuwaugdl PLA/TPSW iiaduiiieadnidosann
45.38 MPa 1Ju 51.08 MPa n15L@yl PALF an@An
arunuussluiaosnonlndn Tng PLA/TPSW
finsanasivaaundy

dmsvantAniemuseu n1sLAN PALF
10% 1 PLA/TPSW $nwidn Tg 7 58 °C wagifia
fin Tc Tustasssuy eedian PALF NSTAUNIIAN
nwandsnalt % Crystallinity 999 PLA/TPSW
WiuTudaau smsd PLATPS Snsidsuudas
Weadniey lnesiu PLA/TPS wansauUanig

ABAINBAZNINANANIT PLA/TPSW Tagianiglu
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Abstract

This research proposes a prepaid water consumption control system that integrates an online
top-up feature with notifications via the LINE application. The system consists of two main
components: an online top-up platform, where water consumers scan a QR code, select the desired
amount, upload proof of payment, and send the data to the water consumption control unit; and
the water consumption control unit, which sends notifications to water consumers through LINE about
top-ups, water flow rates, remaining balances, low water availability, and system shutdowns. Water
consumers can also monitor water flow rates, account balances, and available water volumes on an
LCD screen. The system’s performance was tested across all functionalities, from QR code-based top-
ups to water consumption control and automatic shutdown when the balance is depleted. The
system operated accurately, effectively sending LINE notifications and displaying data on the LCD.
Additionally, a comparison of water consumption readings between a standard water meter and the
developed system, using 5 liters (5x10™ cubic meters) of water over ten trials, showed a measurement

error of 1.48%.

Keywords: Prepaid water consumption, Online top-up system, Water consumption control system,

LINE application notifications, Water consumption monitoring.
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3 7/9/2023, 19:59:56 Top_up 100 100
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Abstract

This research aimed to study the effects of flue gas control parameters including flue gas
temperature and flue gas velocity of biomass carbonization with heating coil on the production of
lotus charcoal for odor adsorption. The odor absorbing charcoal machine had a drying chamber of
50 x 45 x 35 cm’ which could contain 6 pods. Hot smoke was generated from a 100 liter kiln. Next,
the hot smoke was increased temperature by using a heater before entering the drying chamber. At
the kiln, a fan was installed for blowing the air to the kiln. The fan could control the speed for
adjusting the air to the kiln. Experiment, the lotus had an initial moisture content of 86.19+1.67 %
wet basis and was dried to the final moisture content of 0 % wet basis. The control variables were
smoke temperatures of 200, 250 and 300°C and smoke velocities of 1.22, 1.74 and 2.27 m/s. It was
found that at flue gas temperatures of 200, 250 and 300°C, the production time for odor absorber
was 120, 100 and 60 min, respectively, but at constant flue gas temperature and increasing flue gas
velocity, the production time for odor absorber was the same because the raw materials did not
come into direct contact with the flue gas. The raw materials were packed in another layer of the
raw material cabinet to prevent the lotus from burning and turning into ash so the exhaust gas
touched the outer wall surface of the raw material cabinet. Therefore, the drying method was a
heat radiation drying method and the drying result was to depend on only one temperature
variable. An iodine adsorption and a specific energy consumption were studied. It was found that
increasing the temperatures and the velocities of hot smoke, the iodine adsorption and the specific
energy consumption were increased. At 300°C with the flue gas velocity 2.27 m/s had the

maximum iodine adsorption value of 1176.32+21.562 mg/g.

Keywords: Lotus, Odor absorbing charcoal, Flue gas
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Abstract

This research focuses on the development of building facades by designing and installing
multifunctional modular solar panels to facilitate assembly and installation. The aim is to
modernize the building facade while evaluating the efficiency of electricity production from the
solar panels and the effectiveness of heat reduction in the building. The building facade consists of
an outer wall made of composite panels with 150-watt solar panels installed. The side and rear
walls are made of composite panels and insulated with standard foam insulation for the module,
measuring 1.2 meters wide, 2.4 meters long, and 0.3 meters high. The modules are installed facing
southwest. A comparative design was made for opening and closing the module openings, and
measurements were taken over a period of 120 days. The heat flux transmitted through solar
radiation was measured, along with the temperature and electricity production from the solar
panels. The results of the efficiency tests for electricity production from solar energy in the
perforated facade showed an average of 0.3017 kilowatt-hours per day, which is higher than the
average of 0.27792 kilowatt-hours per day for the non-perforated fagade. The electricity production
varies with temperature; on hotter days, the heat flux transmitted through solar radiation is higher,
resulting in increased electricity production from solar energy. Additionally, the temperature of the
ventilated modules is significantly lower than that of the non-ventilated modules, with a maximum
temperature difference of 2 degrees Celsius between the two modules. Therefore, the design of
the building facade, combined with the installation of solar panels and the ventilation openings of
this multifunctional module, represents a new approach to the sustainable exterior design of

residential buildings, contributing to clean energy production and reducing heat in building walls.

Keywords: Green building innovation, Ventilation facade, Heat gain reduction
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Abstract

The objective of this research is to study, design, and build a large solar cell chimney
aimed to be applied for buildings. Solar chimneys are particularly effective in climates that are
humid and hot. They are most efficient when they are tall and wide, but not very deep, as these
proportions both maximise the surface area that can absorb solar radiation and maximise the
surface area in contact with the air inside the chimney. Definition of the word "large" in the
construction of a solar chimney "Large" refers to a solar chimney shaft with significant height.
Modules can be assembled together to achieve considerable heights, with a focus on application in
vertical buildings. An experimental south facing setup 0.40 x 0.30 meters with a height of 4.60
meters was built. It uses four amorphous silicon solar cell panels, each rated at 12 watts and 17.5
volts. Thermal performance and electricity generated by each panel were measured. The results of
the study show that the air temperature inside the chimney reached its highest value at 3.40
meters, with a peak temperature of 34.15 degrees Celsius. The temperatures of solar cell panels
were the highest reaching 45.10 degrees Celsius at 3.40 meters height. In terms of electricity
production, the lowest solar cell panel located generated the highest output, producing 5.43 watts
at 3:00 p.m. due to its lower temperature compared to other panels. The average air velocity inside
the chimney was measured at 0.97 meters per second at noon. These advantages clearly
demonstrated that large scale solar photovoltaic building is an interesting option to apply in

buildings for electricity generation, heat gain reduction and ventilation.

Keywords: Photovoltaic solar chimney, Natural ventilation, Vertical solar cell
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