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Abstract

This research presents a development of environmental-friendly plastic (EFP) composite material
between synthetic materials mixed with natural materials, consisting of liquid polyester resin, aluminum
powder, talcum powder and clay brick powder for use as a material create thermoforming process
vacuum forming mold. The operating by mixed EFP composite material test specimen 32 pieces.
Specify the weight of each ingredient equal to 20 grams and take the specimen check for hardness
according to ASTM D2240(1990) Shor-D hardness level. Test results from the research found that
mixed materials, EFP is 10 grams of liquid polyester resin, 2 grams of aluminum powder, 4 grams of
talcum powder, 4 grams of brick and a setting time 6 hours powder with the best hardness of 84.6
Shor-D. Suitable for creating vacuum molds to increase the choice of materials in the production
Industry sector.

Keywords : Plastic: Thermoforming: Resin: Specimen
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Abstract

The objectives for developing a semi-automatic straw mushroom briquetting machine were to reduce
the production costs and control the similarity of products quality by using PLC to control the machine.
The initial moisture content of the substrate was 54 %wb which was reduced to about 1 cm of size with
the shredder machine. Initial pressure variables of pneumatic piston were 3, 4 and 5 bar. Experiments
were done in triplicate, and every test had initial substrate of about 18 kg that, in theory, must produce
about 30 bags. The metric value is density in the range of 0.36-0.38 g/om3. The experiment found that
in each pressure had similar mass in the bag, mass loss and compressed time. An increase in piston
pressure resulted to a rising trend of the density at 0.366+0.02, 0.371+0.02 and 0.386+0.02 g/cma. The
compressive strength only considered the criteria of 141 + 3 bag / hr, 188 + 2 bag / hrand 138 + 3
bag/ hr. The efficiency of compression were 63.34%, 86.67% and 66.67% respectively. A comparison
of the labor cost of 0.5 Baht / bag with the 4 bar pressure, which was the optimum condition, showed
that the production cost was lower by about 0.21 Baht / bag, thus reducing the cost by approximately
10,485 Baht / month, resulting in a payback period of approximately 6 months.

Keywords: Straw mushroom substrate: Briquetting machine: Automatic

“Fippia: Jarinee jo@rmuti.ac.th, 0-4423-3073
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Abstract

The purpose of this research was to test and study the variables, including hot air velocity, solid mass flow rate,
drying temperature, and pressure drop in the drying pipe that influence of moisture content of paddy rice grain,
cassava particles, corn and peanut seed with the vertical spiral pipe pneumatic conveyor drying combined with hot
air from the electrical heater. Moreover, the energy consumption of each material was also studied. According to
studies at the 95 % confidence level, it has been found that the pressure drop in vertical spiral pipe of four materials
is similar to increase. Also at the constant air velocity, the solid mass flow rate was increased the pressure drop is
increase. For the influence of drying temperature on moisture content of all four materials, it was found that at
constant solid mass flow rate, the drying temperature increases, the trend of moisture changes is increase similar
for all four materials. From the study of paddy rice grain and cassava patrticles, the minimum solid mass flow rate of
0.03 kg/s, drying temperature of 90 °C, drying air velocity of 20 m/s the moisture content was highest at 7.73% (w.b)
and 13.16 % (w.b) with the minimum energy consumption of 4.09 MJ/kg

and 1.39 MJ/kg respectively. For

water water’

the corn and peanut seed at the minimum solid mass flow rate of 0.03 kg/s, drying temperature of 70 °C, drying air
velocity of 20 m/s the moisture content was highest at 2.64% (w.b), and 2.04 % (w.b) with the minimum energy

consumption of 6.94 MJ/kg and 8.99 MJ/kg respectively. It is also found that if the materials are in the

water water?

system too long, the damage of particles is similar increase for all materials.

Keywords: Paddy: Cassava particles: Corn: Peanut seed: Drying in vertical spiral pipe

*FAma: w_rungtawan@hotmail.com, 061-954-8228, 044-815-146
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Abstract

This research presents a development of a solar-powered rain gauge system with wireless data
transmission. In addition, the rainfall was recorded to an electrical signal. It can be divided into four
situations of rainfall such as 1) 0.1 - 10.0 mm. (small rainfall), 2) 10.1 - 35.0 mm. (medium rainfall), 3)
35.1 - 90.0 mm. (heavy rainfall), and 4) the rainfall is greater than or equal to 90.1 mm is defined as
the highest heavy rainfall. In the experiments, the rainfall was recorded on June 21, 2019 at 7:00 am
until June 22, 2019 at 7:00 am, total duration 24 hrs., in rainfall model. The results showed that the
rainfall was greater than 90.1 mm., which indicated that the rainfall was highest heavy rainfall.
Furthermore, the data of rainfall was sent in every 1 minute via NETIPE appellation on smart phone.
Moreover, the rainfall was recorded in real situation on June 21, 2019 at 7:00 am until June 22, 2019
at 7:00 am, total duration 24 hrs. The obtained data from the rainfall is less than that 10.0 mm., which
mean that the small rainfall. From the results, it can confirm that the proposed system can be used for
measuring the rainfall.

Keywords: Rain gauge: Water level notification system: Wireless data transmission

* fimgia: E-mail : nuttapong.bo@udru.ac.th, LUaAFNIANY 085-6590900



] FEAT JOURNAL

’ January — June 2021; 7(1): 32-39

1. UNU

laqiiunisnsaadnseauineansnaatlszniu
anulunifuszuunisnsandesendouyweniy
AR3098 U AUUINaL UBLNUIATZ ALY (Staff

gauge) agiiluszey o uazipTaelenldlunis

|
a A o 1 o

n3aadasrsunuINNa I nUanTaluanuldel
PANNNAEUTLLANATNUANNTNNGY LU W ATiA
aa o 1

984 Acoustical gas resonator [1] 1R8I 5 AINAD

dsznauday vieurpdaunlaauilaqueglu

= U a al a
waamasuazdatsdndugnile Inainnessingg
wradninean wazluins TuldnA N DT imwued
(Resonator) Wluiarduiussesniaszndnaane i
gnilafuiain AAN170MTITATTALRANA b
J . e o
WHENILAMAN U UBIANND T T WUUTN VN
AN 7 widaaninAe A1AIHWANANNTBIAIN
gn9veLIEALNNgegATIRTIAdARBINAININNTGN
urugugnataesvieinaau wananni 3auly

o . . e y 4
WMHNNZANEIMTUNIIATIT AT AuTeatinilull
v = dl % A % o o
FoENIeLaTiNARDLAURINTN Vs lEuann1adn
poaauanNTBni1alnia (Dielectric electrical
properties) 1{1un193nAnANTEN I INAN RGNS
AUTTALUN WY N19TATEALURIUAIAIENANNT
ﬁﬂmeMﬁW (Capacitance sensor) [2-5] 1111
A8n1sdnnendanannisdaaiaaug Wininia
ANNA LARLANAINNWANANAUIEUNINNUDILU AT
an1a Saenlatdusnaug i [6] nnsdauuuil
Az lmAnn1sianTauaasRaEuLEas 1iald bl

4 I B -
srozuilenarlungadayaneuldazinauiia

WA

34
tATeadnlI N e ULy Siphon 1w

.4_'1' = | e A o qﬂJ | =2
wgasiadie lunisnennsadifeuseinvian s
nslddayatsulseimmnauaalseniu 1rsesin
U1 UlUY Siphon 4avnTuiialian1snuiin

¥

¥ o o KX v v
auallsruuaatunndaya wastdumuuuylu

al al
' '

nsnazmuiusruunsunmanysaiuuuly
dusialil 3arteatntinduuny Siphon fideR Ae
Lifdaulafinaeulng Aetlszndarniingeinm
wazasNTINARTEENa i RTaLsenld
auAnsialyl
@Wﬂmmwﬂmﬁulﬁmﬂcym‘ffwiqulwma y

o K

Aﬂgl dl v A o v o v Y o
WUN ULRTNITUNLADRENIAIANE QQ@E"NVLWWWH’W

Y '

v A = ¥
sruykaaRaulIu UL rdaTayannu
sxUUdaA1915a18 NAdaLlALNITA1ARIANIN
a1n1AluAn TdaUFanafiuunyusausa 360

¥ A o @ - o
89A1 NTEa8UN e MW AN AUHUAN AaNad
ANINAINIAEUANMINNAN dusnUunans lusn
LANUDY WAZNAZELANNANINBINIAEILANATS ANN
nnadeUduszuudadTuI el waznInig
dszunanauavdedayallifivuazuansuu
g’]uﬁjm;l‘@m'a\‘i Network Platform for Internet of

o

Everything (NETPIE) [7] inl¥a1u1509AA%14

[
a o

wurnduresun lunnanatan i uia3edne

-

AUmaFun

2. NMFAANLULNMUITZUL

2.1 BANN1FNIULRITEULIAUT N wLNel W

PANNITNNILLDITZU LI A YT U LA Z A
¥ 1 dl v [ dl o
ayaruszLudaanslFane Aggan 1 n1Ivineu
ga9szunldivanigan.duLgastadindn

F913unuunlunszuanmae wazld Node MCU



] FEAT JOURNAL

‘ January — June 2021; 7(1): 32-39

ESP8266 Tunissuruariszusana uadadeya
Vivuugudeya NETPIE Aiasnsideya ua

k4 1 a

arunsndngdayaniuuennaLAgy NETPIE Ly
annfninu i lildsudayaainuanszny uae
wiaarTaaiuannFn s duianasnlu o
10 anaLRaLYioald

2.2 2999AUANSEULIRLTN MUY

99agAruANlFuRaII18Na9IU Tnansfy
wasupaiulzaEadLd19RsTFAALNANIWlY
wumaetiitatauussiu i i iuasasaun
Tnanagiuged i dumuse Suusaiu
ndnnaeAulngatenedoyayin HX7711 it
@4123a 1% Node MCU ESP8266 tszananaiilu
Aniwin dhAnimingldann Tuansadisumed
UINIATUIUMIANNEILBINTTLBNAN A2 1]
WeufuinneinmssaUsinasind feaunem 1

h:&gzht (1)
r

d' - . ¥ - -
LB h AR ﬂ'ﬂr]ll@]\‘i"ll@\'iﬁ‘zﬁuuq, We|ght AR

'
o

vmindeanlvanmas dvtnedlunsy uay zr?
- X A a

AD TUIANUNUINNTZUBNAIN NUUQ TR
VIUALNAT TuazLAgai YW Node MCU ESP8266

o 1 £ o v

aznsdedasalies winas LCD way NETPIE
A o v A | -
WNBYINNITWAANHNA BAZWAILAAUNIUANITN T Y

gl 2

35

Arumuasin3unouinely ialtuiluay
Wr9rudedeya’li Node MCU ESP8266
v . y 4 A
waanINIsdsrrnaNan Ndaunly wWadasyiy
1981 7.00 1. 301319 Servo TImnnantniiasaasy
1114 IMaaanannNITLaNA9Yg LAZLHA AN
tinulel 24 @1, Aa 1980 7.00 W aasdudall £3nns

14 Servo L1 TA218711 72 ULRLNNNBA NS LI

= = H
‘Lﬂ‘ﬂ[ﬂ@'ﬂ@] NRTSLNEUNIRANAINNTIUANAIN

(loud sever

Smarl P
NETPIE - Smart Phone

Solar (ell

Power Supply 16D Display

Rain gauge

5U# 1 udenlpezunsusruuud e Funnnineu

HX7711  vce
B+

g
A+ vce
R m—- .
E- DT D6

E+ GND

GREEN
LOAD CELL  WHTE

RED

ND

W

IMCU1

NODEMCU
V3

ITY
N}

3555385686485888
CBBLORBBURBLECS

299999

3

NodeMCU V3 Lolin

LCD1
EW12A036LY

5 |ul
PCFasTAA

2
B

22 Servo motor

5U% 2 asazaruaNszuLdntFnanit

wazdvdayaruszuLAeansliane



‘ FEAT JOURNAL

‘ January — June 2021; 7(1): 32-39

2.3 N19aankuULlATIRSIATRIINUTNI

DRI
. ¥ .

nMseanuuUsTULdaFInaninlulazdateya
duszuudeansliany Tassa¥1adinaiugs 190 aa.
TEnaaamanaunm 1.5 49 X 1.5 40 \daumniu
daiduguuazinseaineldfingdnenising o lu
AaureanszuanIALsHI N AN 40 TW.
ViuRIANENAN9 10,16 11, wazuualaanimas
au1m 20 TR 12 1aas HAaund1e 39 an. AN
217 49 1. druguressinlanaiadunaeandn
.—.'l' U dl' o ] =<
tunansiuay 30 a8 LNadusadiating 1uaes
TAsaaalilfimasu daalunnsdmldunnsineuls
Ae19WNUE AIUANLMUINITINTRINTZLANT A
% ] =) o 1 1 VYo = [
Wneluazagimtiadngsig o Wlidng 1o - uaiedu
P . ¥ 4 v d 4 e
ntluinnasnszuandnunelu el e AN wduen
Aoue AT AN IAVINNNTLNY 15 897 T9F

weslmanimaan1ausunaslaasinallssansnan

=

wazlilinszuaniniign Aaguy 3 (n) 3U7 3 (1)

WAAILATIT AT UINElL

@) TAsagFraasa

(N) WULAADS

514 3 Tasvainarsasdntliunnniiely

36

3. AEN15NAADY

Adelaanaasaninanddunnineile

©32e

W AULNENUsTLLAUTNefiNansTane N Wil n
Wadunnasnianiesindegda 4 lunsey
4 4 " .

ANALNFIULINAD TTULANABIRNINAINARUAN
wazgllunsevdmasnsuinape weaednilFunn
1y USunaununlsannnisdnainiasesdnil

= o o o ‘ﬂ” 3 v a 1 o

qrisLAUNNIRAIT Hunnidnies AeAwindy 0.1-
10.0 8. U11nane WAwindy 10.1-35.0 1. widn
TANLNIAY 35.1-90.0 NN, wazuidnuan NAN
UINNFYFTBWINAL 90.1 1a. [8] annduldnszuen
Tad3unaindurearzaadnliun o tluna s ds
fayaniuszuudaaistfanaunuFaalng (Real
time) ldiivuanslugiudeyazes NETPIE uaz
arnsagiszdfnistuindeyadaunaslaly

gudayauu NETPIE

517 4 nAasan1sdRAIANNTIILLILYENY



] FEAT JOURNAL

‘ January — June 2021; 7(1): 32-39

4. NANITNANBY

4.1 HANITNAABINARIANMWAINA AN

angU7 4 FunaaauneiaLEun il
Ui 21 Aguneu 2562 1an 7.00 W, Inaidaszuy
4 . ¥ Ce 4
wiseddnLBunuineuasdsioyanussuLAaaNs
158781 19481 7.00 — 18.30 W. ANANANALNR bR
lumn wazlugaeinan 18.30 -20.00 1. laanang
annan1Aluan LAwNARENNIUTTU LA
- A H = & ~
nafiianszanaduiauiacuinnadniann
F2991 NARNEN LA NN utlumn Fanmannngan
Nuanafiunnuinluaziiiudunsiiugeauizes
2 - 4
7 Tuanueiiduan audsgaafdlungannioan
20.00 4. Y3uuinndnlaazaafiaunsLiaaan
07.00 1. 2833U7N 22 Hnu1eu 2563 szuuaziaas
¥ 4, e y r oy
ey lunszueandnliunnuiduinisaninlu
. ¥ e
n3rUaNIAUSHIUUNEUWINAY 0 YiFeaunNAaIn
o £ d‘ U £ o
nszuanin fayanldangiudeyares NETPIE A
JU7 5 uazihdeyantiunnlandannsn vl
[~3 1] £ U ] o o dl
winnnsdedayaliatnednaudsgln 6 uazuin
1FU1UININNINUTRWNAY 90.1 NN, FTUUAZAY
v

daygaudsinanlldinannaindu NETPIE

Notification uuax s Inulaa A liudsaunn

a o

1 19 ALl 7

BEGIN AT O ifde  MARKER ; tns AUTO GA : s

L  a—— |

L T

5% 5 deyasvavFunaniciu

Un 21-22 §

»)

W 2562 uugudeya NETPIE

37

100

60 A

40

h of Rainfall (mm.)

20 4

12:00
16:00 4
08:00

20:00
00:00
04:00

Time
5U% 6 TayaszAuLFanneY
Ui 21-22 AU 2562
4.2 HaN1SNARRIFNINAINIAE UANASY
NAdaLIAUTNIUUNEUANINANINEINI1FAT
Juil 23 guiau 2562 1981 7.00 . taenilasyiy
4 . ¥ C e 4
LATRTALTNN NN ULAT ARy AN UIELILARANT
v a 1
15818 1981 7.00 — 14.00 W.an1Wa1n13UnN R LuH
dunn wazludaaaan 14.00 — 15.00 4. NN
QI al a %’ v

2N1ALTNNUTNI UL HBANAINIATNTIRIN
NARNWEN b HlFunasintluidnidas lnadanmann
nauan B lua s dun s WIiN gy

4 4 < 4
i7ae Tugnieiluan audstgnanlungann
1IA1 15.00 1. U3 idalaasaafaunszia
1981 07.00 1. 2895U7 24 HQu1eUw 2562 3vULAY
UaasiaglunszuandniFuanilunaunnly
n7zuandALS NN UM HWINTL 0 MFaauuNAaIn

nszuendn deyanldaing udesyazes NETPIE



] FEAT JOURNAL

’ January — June 2021; 7(1): 32-39

A =8 .l 69% B 20:59

< Notification

NETPIE
{"Very heavy rainfall":95.18}

NETPIE
{*Very heavy rainfall":94.55}

NE E -
20:56
{'Very heavy rainfall"94.53) ’
RETHIE

{'Very heavy rainfall"94.50} 2053

NETPIE P
.
{'Very heavy rainfall"94.47} 253

NETPIE
{*Very heavy rainfall":94.44}

NETP

& 20:51
{Very &

heavy rainfall"94.41}

5U% 7 foyaudafaurinuuannawndi NETPIE

10

h of Rainfall (mm.)

12:00
16:00
20:00 4
00:00
08:00

04:00 4

Time

519 8 danaTeAULTN1LINEY

Q a

Jun 23-24 AU 2562

5. agluasdaiauaunuy

ISR A NN TN BN UL AT NN
¥ Vo \ = o P
wiluuazdsdayaniuszuudeanslias Aivan

. o %5 . ¥ g .
\waRTUIaIAA1MINIelTH N U AN AaY
NFLUANAN HAANEA Nl Ao luaunien 1

Taerld Node MCU ESP8266 ilusintlszunata

38

dayanlaaziiuseAuaiugenaliunnnedu

I~ = H =
V]@F%Ijsluﬂiﬁ,"]_l'ﬂﬂﬁl']\‘i wnHUTuIUUNHUNIN viTann

v
o '

NN FEAUAINGIAIUG 90.1 WH. TTULATUAN
AU UNILANNALATY NETPIE 1anannil vyl

Tanunsntiunindeyalfuugiudeyazes NETPIE

'
a v

fdafugrudeyanenmyinlildusnasns vinle

A

@

arunsngdayaldiiuscuiaTatnadunafiin

o

wazdnnsanszdAntstiunindesyadiaunadls e

indayanlalllseynedldiszlonidu udaman

12
=

Yannud lugugu vise Baudtdviond miunum

D

ANTNEAT IS WATRAIINANTUILATANIANHIARE
fia Aa NAaedlszAninannuseaninainiAnn
A01uN190d NAABIUIZANTAINTRILNAIANE

o o a L4 d’j d‘ 1l
NANIUBANNNAINUBEI AR wazNuilud

A 1 a & @ aaal o
LATRANERUNAFENATHATAANIFTEL LWL LA
6. naRANgsNUsEn A

1970UAMANNTUINHUAZHRILI NMNANENaE

o = o v
114809518 Tuntsaduayususnlssunn
WATTRIBUAMANNTTFAINTIN A Ay
@121 11AINTINLNAAIN TR UNFUA LU U
pnszinatulad Alinisadayuinunnisneu

o

L



] FEAT JOURNAL

‘ January — June 2021; 7(1): 32-39

7. \aNA1I9DND

(1]

(2]

(3]

(4]

(8]

Donlagic D, Zavrsnik M, Sirotic I. The use of
one-dimensional acoustical gas resonator For
fluid level measurements. IEEE Transactions on
Instrumentation and Measurement. 2000;
49(5): 1095-100.

Canbolat H. A Novel Level Measurement
Technique Using Three Capacitive Sensors for
Liquids. IEEE Transactions on Instrumentation
and Measurement. 2009; 58(10): 3762-8.

Bera SC, Ray JK, Chattopadhyay S. A low
cost noncontact capacitance-type Level
transducer for a conducting Liquid. IEEE
Transactions on Instrumentation and
Measurement. 2006; 55(3). 788-6.

Reverter F, Li X, Meijer GCM. Liquid-level
measurement system based on a remote
grounded capacitive sensor. Sensors and
Actuators A: Physical. 2007; 138(1): 1-8.

o

ARAT UIAEAY, UINT A9ATATNUST,

TA% INENA9, aNsg A381915IMT. N9

d9

be opq B2

v

AInagauni1siaaluarasuilulnasne
wuLtasaaLiulszq iaunusan. ansans
AAINIINANGRT NUNINL R ATUATUN T Lo

2558; 10(2): 9-18.

(6]

(7]

(8]

39

ANNS NANBNTINA WAL ADLAN LABRNULUA,
mﬁmazﬁuﬁﬂmﬂ%mﬂﬁmmwﬂ%lv’\f’]LL‘]_n_l
Aamsenszuan. GAanssuans
NWINYNBRURUWNU. 2554; 38(2): 179-86.

Autinalulatidiannsatinduaznaniainas
Wien i, Reeenlal). fd1Aailasui 1
fgueu 2562]. 1 dglean: hitps:/netpie.io
naugeanen. (@eaaulad). [dhduiesud 20
fguiou 2562 td1dalaann;:

https://www.tmd.go.th


https://www.tmd.go.th/

‘ FEAT JOURNAL

’ January — June 2021; 7(1): 40-48

40

FEAT JOURNAL
_a
FE \l FARM ENGINEERING AND AUTOMATION TECHNOLOGY JOURNAL
e s s oy, MEENSAIAINTTIVSHUREIMATUTAT M AILANS AU

Research Group , Khon Kaen University

dszsAnEmwidatinaAsegialunisitnlassiuaiuuduaas Tio,/PLA-composite film
mrenszuaumsininnzaclannaandindu
Eco-efficiency of removal benzene using TiO,/PLA-composite film

by photocatalytic oxidation process
nuns dunsnan Tnan qassaunasd nwsdni Beimuge uaz sanm TaAn1duns

Pattamaphon Chanklom Kowit Suwannahong Tanongsak Yingratanasuk and Rotruedee Chotigawin*
ADITANEITUGTANGRT NNTINENABYINT TALT 20131, Uszmelng
Faculty of Public Health, Burapha University, Chon Buri 20131, Thailand
Received: 13 July 2020
Revised: 10 October 2020
Accepted: 13 November 2020

Available online: 14 June 2021

uNARsa

nsdsziiuanAnAmsAsrgiaresnalulagindnentafaanszusunts i inaznzlafneenindiuiuiznis
ﬁﬂiﬂzjmiﬂi:qﬂm“lﬁumi@ﬂﬂLL‘uuLﬂ'?lmW@ﬂmmﬂﬂﬂwﬁﬂi:aw%mw mu’ifﬁﬂﬁﬁ{mqﬂi:mmﬁ@ﬁﬂmmmﬁum
deilnairsergialunistidauududasnszuaunisiiinla@ameuiunszuaunisiiinaznzlafineendindulne 14
Wan 5%TiO,/PLA frinunsdunmsifaenszuasuniaulildy euidanmeildinemesiiag SEM wudnlanfasla
panlasinsyansfuuuEuTFTuetnE Finszigas UV-VIS wudnAuaundsnuwingy 3.22 8idnnseulaas ey
ANBUTIRIHANBUINE UazATIanae ATR-FTIR wulassaFreaaadinnuilanlaeenlafiaziieala aanuan1sdns

'
o

nudnnistnTauuTusaanszuaunis i inaznzlannaandindunaznszuaunisininlada unu 24 49lus

it}

USLANTAINIINAY 44% UAT 9% AINANAL Immuu%uqﬂLﬂ?llﬂul,ﬂumirmuimﬂﬂrﬂfnmim:iﬁwﬂ’ﬂﬁﬁuﬂﬁmm
ﬁuﬁuufiﬁﬁﬁmﬁﬁfmmﬁmﬂﬁﬁ?mwi’ﬁu 0.0188 UWAY 0.0133 AMNATAU AINANAWTSHLIALATHFRAMNAY 0.346
uaz 0.007 Aus AL fadunszusunisininasazlafneendinduild 5%Tio,PLA arsnsariniauuduldetned
UseAnEnmuarlANANATHALATEF A

Adaty: inazazlannesndindu Winlada wwiu Adulnnufianlaeenlad/iueaie AuAnATdlnAAsEgTa



‘ FEAT JOURNAL

’ January — June 2021; 7(1): 40-48

Abstracts

41

Eco-efficiency assessment in air pollution treatment by photocatalytic oxidation contributes to the application of

effective air control pollution. The purpose of this research is to study eco-efficiency assessment of removal

efficiency of benzene by photolysis and photocatalytic oxidation using 5%TiO,/PLA-composite film which

synthesized by blown film technique. The result from SEM showed well dispersion of TiO,, on film. UV-VIS showed

the band gap is 3.22 eV, band gap of anatase TiO,. ATR-FTIR showed anatase TiO, and PLA in the film. The result

showed removal efficiency of benzene by photocatalytic oxidation and photolysis within 24 hours of reaction time

are 44% and 9%, respectively. Benzene can be degraded to CO, and H,O by photocatalytic oxidation and

photolysis, was following the first order kinetic. The removal rate constants (k) were 0.0188 and 0.0133, respectively.

The eco-efficiency was 0.346 and 0.007, respectively. In summary, the photocatalytic oxidation using 5%TiO,/PLA-

composite film is suitable for removal benzene and high eco-efficiency.

Keywords: Photocatalytic oxidation: Photolysis: Benzene: TiO,/PLA-composite film: Eco-efficiency
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Abstract

This research paper presents the design and creation of automatic material separator in conveyor by
PLC controlled system (programmable logic controller). It was applied the knowledge of control
system method from automatic transfer and automatic control system method to operate this model. It
consists of 2 parts, programming software and hardware which the structure of hardware are operates
by DC-motor and electro pneumatics system for transfers and selects type of material to the correct
position. Its efficiency can find from the selected type error of material. The model worked well under
most conditions and the capability of the model was at 97 % accuracy.

Keywords: Automatic material separator: Programmable logic controller: Control system:

Electro pneumatics
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2.3 Programmable logic controller (PLC)

1249959211 Programmable logic controller (PLC)

CX-Program|

. oUTITA

ceectese ¢

5U% 4 szuuAYUANNIYINIUARY PLC

53

2.3.1 Tamlunsiliay Programmable logic controller (PLC) 4 §14 CPM 2 A 483 OMRON

Auualaalunsiaeu Programmable logic controller (PLC) LAANNITANUWAAN channel WAL bit

uns@ense input wae output ANNsadenlAsananalunise

AN9197 1 LARANITATMUAAN channel kaz bit lun1si@aNse input

Sensor Sensor Sensor Sensor Sensor Sensor Sensor
Input
Star A1 B1 C1 S1 S2 S3
Code PLC 00000 00001 00002 00003 00004 00005 00006
a o : ) = ]
M1519% 2 WAAINIININUAAN channel Lag bit luN1sTaNse output Relay
Relay Relay Relay Relay Relay Relay Relay Relay
Output in PLC
K1 K2 K3 K4 K5 K6 K7 K8
Code PLC 2.00 2.01 2.02 2.03 2.04 2.05 2.06 2.07
= o : ) = ) .
A1599 3 LAAINITANNRAAT channel Lag bit TN TaNFAe output Solenoid Valve
Sol. valve Sol. valve Sol. valve Sol. valve Sol. valve Sol. valve DC Motor
Output
Y1 Y2 Y3 Y4 Y5 Y6 1
Code PLC 10.00 10.01 10.02 10.03 10.04 10.05 10.06
= ° . . o : .
M1519% 4 LAAINIININUAAN channel Lag bit lNNTTaNse output Timer
Timer Timer Timer Timer
Output in PLC
Tim 01 Tim 02 Tim 03 Tim 04
Code PLC 000 001 002 003




FEAT JOURNAL

January — June 2021; 7(1): 49-59

2.3.2 Ladder Diagram
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Abstract

Threshing the rice from using combine harvesters has direct impacts variously on the rice yield. The
problem caused from the machine itself does not a real matter since the users can manage the
machine independently. However, the great unmanageable problem to be primarily considered is the
condition of rice in the field such as its growing intensity. Due to the partially inconsistent number of
the rice growing in a field, a steady speed of reel index of the combine harvesters will damage the
grain in a particular part of the rice field. In the study, the researcher introduces rice grain intensity
estimating method by using rice grain screening algorithm system by capturing a digital picture
through a camera attached at the top of the combine harvesters in order to further develop the rice
combine harvester header with a real-time reel index speed adjusting system. Grains, leaves, stalks
and soil surface condition are captured and analyzed concerning the rice moisture content and the
altitude at which the picture is captured in real time. The developed rice grain screening algorithm
system uses model random forest classification to estimate the rice grain quantity by indicating
different color of each part of the rice. During the test, the analyzed result from using rice grain
screening algorithm system precisely classified each part of the rice between 59.43 to 86.94 percent
of the entire photo pixels. After the process of analyzing, the analyzed intensity of rice production
ranges between 3.08 to 6.92 percent. Then the readers can use the result in this study for citation to
develop the rice combine harvester header with a real-time reel index speed adjusting system.

Keywords: Image processing: Estimate the grain density: Rice grain pixel

*Rasia: kittila@kku.ac.th, WasnsAnsl: 063-792-5155
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Abstract

In this research, the effect of air bubble addition on the heat transfer enhancement of a water impinging
jet was investigated on a submerged smooth surface. The parameters for Reynolds number of water
is 2.4 x 10, the ratio between the volumetric flow rate of the air to the total volumetric flow rate of 0.0
and 0.1 and the distance from the jet exit to the impingement surface at L = 2D, 4D, 6D, 8D and 10D
were studied. The behaviour of air bubbles in a water jet was visualized using a high-speed camera.
The heat transfer on the impingement surface was measured with a thermal imaging camera.
According to the results, the air addition at the ratio between the volumetric airflow rate and the total
volumetric flow rate was 0.1 for the impingement distance at L = 2D, 4D, 6D, 8D and 10D can increase
the average Nusselt number along radial direction about 27.27%, 1.98%, 24.37%, 3.84% and 8.10%,
respectively, compared to the case of the pure water jet. This is caused by the behaviour of small air
bubbles that coalesce to form large bubbles and then impinged against the surface and small air
bubbles that impinge on the surface and disturb the thermal boundary layer.

Keywords: Water impinging jet: Air bubble addition: Bubble flow behavior: Heat transfer enhancement
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