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Abstract
The objective of this research was to study the growth performance of gamecock chicks, 0-6
weeks of age, fed in concrete pond size 80 centimeters of diameter. A total of 416 Thepsatri hybrid
gamecock chicks were randomly assigned to three groups of flock size per concrete pond as experimal
treatments. The treatments were 5-9 heads (T1), 10-14 heads (T2) and 15-19 heads (T3). The birds of each
group were 139, 139 and 138 heads, respectively. The animals were fed by their hen with commercial feed
and water provided ad libitum. The results showed that the average daily feed intake was affected by flock

size, T1 had the highest intake per day than T2 and T3 (P<0.01). At day 42 of the animal age T1 had the
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highest final body weigh compared to the other treatments (P<0.01). Body weigh grain and average daily
gain were also observed T1 had the highest than T2 and T3 (P<0.01). In addition, mortality rate of T1 and
T2 had significantly lower than T3. However, feed conversion rate of T1 and T2 had significantly increased
than T3 (P<0.01). In conclusion, flock size of 5-9 gamecock chicks that low animal density per concrete
pond size 80 centimeters of diameter improves growth performance by the increasing feed intake, increasing

final body weight and reducing mortality rate. It should be considered a necessary component in gamecock

chicks managements at 5-9 birds per the concrete pond size.

Keywords : Flock size of gamecock chicks, Concrete pond, Growth performance.
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Abstract

This research presents the design of source selection device for micro smart grid system. The
alternative power sources focused on this research are solar cell, wind turbine and power grid which are
used in order to provide maximum efficiency of microgrid power management and cost reduction in power
grid. The status of power voltage generating from each power sources can be obtained and displayed via
Internet of Things using wireless LoRa technology at 923.4 MHz frequency band. These power voltage results
are also demonstrated through the web application in which can be conveniently used for data analysis.
The experimental results show that micro smart grid system provided proper generator selection to meet
the demand in terms of environment and time, effectively. The system gives maximum power of 1000
watts which is suitable for low-power use. Moreover, it can be seen that the average maximum data
transmitting range is at 2.45 km with a minimum received RSSI signal gain of -105 dBm at a 20 dBm
transmitting power. However, the system can save more than 50% of the total power consumed by
electricity. Also, this micro smart grid system can be clearly applied for energy monitoring system and

management in the future.

Keywords : Micro smart grid, Internet of things, LoRa Technology
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Abstract

The present study was to create and design a turmeric slicing machine for applying in product
processing. The quality of the machine was rated based on the four aspects of satisfaction including physical
appearance, usability, maintenance, and appropriateness for its usage. The ten experts were asked to evaluate
the machine, including one research expert, three mechanical experts, one electrical expert, and five turmeric
agriculturists. One-thousand gram of turmeric were sliced by the developed machine with 400 revolutions per
minute. The blade height was 3 millimeters. The slicing process took 22 second to finish. The slicing thickness
was 2-3 millimeters. The findings revealed that its physical appearance was ranked at the highest (X = 4.62).
The usability of the machine was ranked at high level (X = 4.37), and the maintenance was at the highest
level (X = 4.55), followed by its usage appropriateness was also ranked at the highest level (X = 4.55). The

overall satisfaction from every aspect was ranked at the highest level (X = 4.54).

Keywords: Slicing machine, Turmeric, Product processing
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Abstract
Gap filling daily rainfall data is an important step to obtain a complete data set before further
study that related to water resources. Therefore, this paper presented a software development to fill the
missing daily rainfall data using Inverse Distance Weighting (IDW) method that can adjust the number of
base stations and powers. The testing result showed that the processing time per round was 9-20 seconds
based on daily rainfall data and percent of missing rainfall. Moreover, the program has a user interface (Ul)
that makes it easy to use and fast processing.

Keywords : Software Development, Inverse Distance Weighting, User Interface
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A B C
1 Station Code X y
2 70480 495,017 | 2,112,268
3 70420 497,908 | 2,100,463
4 70440 497,677 | 2,105,663
5 70391 501,446 | 2,077,638
6 70450 499,718 | 2,093,492
7 70540 518,154 | 2,081,210
8 70550 516,550 | 2,072,269
9 327016 496,159 | 2,141,311
10 327006 521,160 | 2,141,291
11 327005 494,176 | 2,114,116
| aw
(n) AN
A B Cc D E F G H I J
1 Year  Month Date | 70480 | 70420 | 70440 | 70391 | 70450 | 70540 |
2| 1 1983 1 1/1/1953 0 0 0 NA 0 NA
3| 2 1983 i 2/1/1953 0 ) NA 01 NA
4| 3 1983 1 3/1/1953 0 0 0 NA 0 NA
5( a 1953 1 4/1/1953 0 0 0 NA 0 NA
6| 5 1953 1 5/1/1953 0 0 0 NA 0 NA
7| & 103 P! 6/1/1953 0 0 0 NA 0 NA
8| 7 1953 1 7/1/1953 ) [} 0 NA ) NA
9| s 1953 1 8/1/1953 0 0 0 NA 0 NA
10| o 1953 1 9/1/1953 0 0 0 NA 0 NA
11| 10 1953 1 10/1/1953 0 0 0 NA 0 NA
12| 11 1953 1 11/1/1953 ) ) 0 NA 0 NA
13| 12 1953 1 12/1/1953 0 0 0 NA 0 NA
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4 Iow — m| %
IDW (selected) | IDW (all)
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power |0 v
Excel File

(n) \ANAERYMERNIZanl

4 IDW - O X
IDW (selected) IDW (all)
number of stations. | 2 v
power |0 v
Excel File

() WuAEsyennanil

JUN 2 mseanuuvduUszaugly

ponuUUlUILNSNIAENATUIRN 2 ﬁaulmﬁ;:ﬂ%mu
Foams wall
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= o ] ] o
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nanA1SYNIUYelUIUNTY L?Mﬁummzuamﬁﬁ
ARINISIANAG I LHanTIuINanTEeBsazUsy
Anenmds ndaaniu Inanlid excel Aldandunou
nswiseudeya lUswnsuazihnuiuivasnlvanlid
@S alutuneuilanuzenidudenn WleUszanawa
@Saseudosudn Inaauzaziuaswdudideiud mn
fifoRnmaninturzidemuudaiou waglanus
audsududung

2.2) Aosmsinenaennanil

2n3U7 2(v) Teadussneuvianun 3 dau #o Drop
Down, Button kae Lamp wanawiindin1sldauvasus

ArpIAUsENAUMINIT NN 3

M19199 3 MsvihuvesdusieUsraugly

¢ ¥
29aUseNau NUN

LHNINUIUADTUNDN9D

number of stations | 2 v |

YSumenids (aunsi
(1-2))

power |0 v |

nalaivelvanlid excel

Excel File
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4) n15AgEeU (Testing) wusn1sNAdaUDDMLTY 2
du loun nagevesAUTENaUERY U ATNENABIYEY
NsAwINIINNgEY lneusuranigiu Ysuaanii
$1989 wazusuatenids Wudu wagnagaunIngIy
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4. wan1snaaaulusunsy
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4.1 nageUNNTWYBslUUNTY
nagounsidnudInUszauaugly (U) mudu
Funeu il
1) srusruruaniiénedadaust 2-5 anndl (Uil 3(n)
2) syyerendidalanidenain 0 f 6 (U7 3(2)

nisnaaeslagszyandsnadudu 2 uazarenings
Ju 2 (5U1 3 (A)

4 oW - ] X « oW = o X
IDW (selected) | IDW (all) IDW {slected) | 1DW (all)
number of stations 2 v number of stations | 2 v

2
power 3 power ] v
4 )
5 o |1
Excel File Excel File |2
3
4
5
6

(n) ()

% Iow - o x| |®ow - o x
IDW (selected) | 1DW (all) IDW (selected) | IDW (all)
number of stations | 2 - number of stations | 2 v
power 2 i power 2 v
Excel File [ ExcelFile | [}

(@)

- v Lozl 3 IR COW resear ~ | o Saarch W C0W_ramaarch

Cogerize = New lelder

inlall TestDals

Loz D ()

- KINGETON T

(@)
JUT 3 Juneunsldauedds IDW

3) natuiilolvanlid excel AdanTeonlimainde
i 3.1 fasegdluguil 3) iy TusunsuasiBy
Uszanana Mnlusupsuihewadauaidyyialaz
Wasududide (Ul 3(9)

4) Naﬁwﬁmﬁ%a@uﬁ/\lﬁ excel tfuludvde result

Aaseeslugun 4
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A B c 8] E F G H

1 Year Manth daami 70480 70420 70440 70321
2 4 1953 1 1/1i2496 o 0 0 [}
3 2 1953 1 2/1/2496 o 0 0 o
4 3 1953 1 3/1/2496 o 0 a [}
b 4 1963 1 4/1i2496 o 0 0 [}
] 5 1953 1 5/1/2496 1] 0 0 [}
7 & 1953 1 B/M1i2496 o 0 0 o
8 7 1953 1 7Mi2496 ] 0 0 o
) 8 1953 1 8/1/2496 o 0 0 ]
10 9 1953 1 912496 o 0 0 o
1 10 1853 1 10/1/2498 0 0 b} 0
12 11 1953 1 11/1i2496 o 0 0 [}
13 12 1953 1 12112496 o [} 0 [}
14 13 1953 1 13/1i2496 o 0 0 o
18 14 1953 1 14/1i2496 o 0 0 o
18 15 1953 1 15/1/2496 o 0 Q o
17 16 1953 1 16/1/2496 o 0 0 o
18 17 1953 1 17/1/2498 1] 0 0 Q
19 18 1953 1 18/1i2496 o 0 0 o
20 19 1953 1 19/1i2496 4] 0 ] o]
21 | 20 1953 1 20/1/2496 o 0 o o
22 21 1953 1 21/1/2496 o 0 0 o
23 22 1953 1 22/1/2498 1] 0 0 o
24 23 1953 1 23A1/2498 ] 0 0 o
25 24 1953 1 24/1/2496 o] 0 0 o]
26 25 1953 1 25/1/2498 o 0 0 o
27 26 1953 1 26/1/2496 v} 0 0 4]
28 27 1953 1 271i2496 0 0 ] o
29 28 1953 1 28/1i2496 1] 0 0 1515208
30 29 1953 1 29/1/2496 59 0 5 5881011
M 30 1953 1 30/1/2496 8 31 2 0.654441
32 kil 1953 1 317112496 34 5.2 17 1.842848
33 32 1953 2 1/2/2496 o 0 0 58289372
Coordinate | data _result @

)

JUN 4 fregamadnsnlaands IDwW

4.2 YSuannildneds

naaaeUsuanilonsdeann 2-5 annillagldvoyasly
sefusiuau 21 andfiivteyadududda.g. 1953-
2017 wazlsiaand 327009 Aeanididmunedidean

geunng 10%, 20%, 30% uag 40% AUA1NU

—o—10% —e—20% 30% 40
as
e
2 : :»\\\\\
N
4 N
- -~
2 d@mil 3 @il 4 aonil 5 @anil
a i a a
E‘UVI 5 ANLRAYVDIAMUNANAA

AN5199 5 ARAYYBIRNLRANENN WaUSuAdnNlDnD

% fvgeyvne 2d@mil 3l dsendl 5 aanil
10 4.3841 4.0980 3.9541 3.8548
20 4.3106 3.9830 3.8085 3.7054
30 4.5379 4.1592 3.9744 3.8643
a0 4.3118 3.9619 3.8007 3.6998
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Nan1snaasIlsuIIuInan a1 adusasun 5

Y
v

Wazan31991 5 WU a1 I8neB siunnTudenals
Aedsresnuinnaintosad aguladmanisiiue
gumsazwiugtu Welddunuanmidaiutu us
ot9lsAny Sruauan R ud uazilialunis

UsgaranaiudnTu uiy

4.3 YSUA18NNNaY

vaaosUTuAwnigs (k) lnglddoyarusetuain
nsugafienine siuau 21 anifiiudoyanusousd
A.A. 19532017 fviundaiensdalsi 5 aandanuna
msveaasluiided 4.2 vnisusumeniids (k) 990 2
&9 6 wazlwand 327009 Aeaaditnuneddad

geyvng 10%, 20%, 30% uag 40% AUAIRU

3UN 6 AadieveImuinnaIn

A1519% 6 ANLRABVDIAMURANAIA LBUSUAIENINA

% A1enag (k)

Agayune 2 3 4 5 6
10 3.8548 39448  4.0350 4.1239  4.2142
20 3.7054 37988  3.8962 3.9956  4.0902
30 3.8643 39753 4.0876 4.1992  4.3033
40 3.6998 37906 3.8881 3.9859  4.0787

Han1ImaaesUsuAenias (k) deandlugui 6
WAEANT199 6 WudtAENMAmITaNiuynteyail

Ao AENNaI@ed (k = 2) WBIINALAAYAMURANAN

v a

zdlAtegngn anvenisidanenideiasazdanali

VA luMSUsEIaNA NN INTUA Y

1a19 1Tlun13UsENIaNAYRINI 19T 5-6 BY T
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Abstract
This study investigated the use of wheat gluten as a biomordant in natural dyeing of cotton.
Tannin—rich natural dye powder was obtained from spray-drying of Xylocarpus granatum bark extract.
Wheat gluten was dissolved in water at pH 12 and applied to cotton samples by padding. This improved

dye uptake, giving the biomordant—pretreated samples a higher color strength. The effect on color strength
of the protein concentration, pH, dyeing time, and dyeing temperature were investigated. The optimal
dyeing conditions were a wheat gluten concentration 0.5% w/v, a dye concentration 30% owf, a dyeing
temperature of 90°C, a dyeing time of 45 min, an L:R ratio of 1:30, and a pH of 5. Effects of wheat gluten

on color fastness to washing, light, perspiration, crocking, and mechanical properties, including tear and

tensile resistance, were also investigated.

Keywords : Wheat gluten, Natural dyeing, Tannin, Cotton, Mordant
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Ionauszifiuganinantos

4.3.3 ANUAINUYDIETADNTUAQ
HANMTUTHIUNTNAFBUANUAMLYBIFRONTTRY
Tumns19it 5 wuin fsnegaisasdldnauseidusyau
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4.3.4 ANUAINUYBSE LA
Han13UsEiuN1IAdeUANUAIIUYBIEr auadly
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Wunesuawitinin danunmuresdretasseiuuiu
na1s (1030 3) wanginngiiudandeliaiuamy
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A131991 6 wanINanISAdeUANURTINa 55U
Féev (Blank) dieauau (Fiiiunsdendud
Laisunnsgusadielusin) wagdiiedeuildnguiu
Iad wudn MsusamglUsiuieegefe) dna
MIAAMNAIUNIUNITANYA (Tear resistance) anad
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wansliiiiudn maedeuinddelusfiunguiudriana
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FornuBavguuazanualdiedu

AUTUNANITNAZBUAMUATUNIULTIAS (Tensile
resistance) WU WsRunguiiudnadliinaseaudd
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ATedAnwnsllusfungiAudnandiiesiy
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Uszansnmlunmsdoudnfneniedsssuvidgaunie

arsunuiiu TneAdoussmumnadldanddenldneyu
917 NaMFIeNUI1 Nqudaiihedienguiudnland
AUy 0.5% w/v el AealaRTy Swille
findouiifiennuidudgedu afusnguduiinaunds
WuwaedAnvemsdadnaindenldnzyuain wa
msnmanglunmsdondnuiildanududia deold
TUsAunguiudnanan 0.5% wi Madeusssmninim
Wty 30% owf gaungiilun1sdou 90 asAnwalded
szeraTlun1sdau 45 Uil A1 LR windu 1:30 wazd
LBALYINAY 5 HANITNAFDUAINNAINUYBIEADNSTN
wie M3tng wazuas wuinlasdnilngnsldnguiu
Fnadfuanstiedeuduarliiilianuamuedd
Flauanaeiuanntdn snunITAgeUAUAVILTET
ArouafiliNanuAIMUAT ueg 19 FAaY 91013
nagovanTRdinanuienisdonfuagnisguda
WsAungifiudiandazdnalididanunmusenisin
PIARIae weFuTRAMLAIUNILLS IR sliUA sunUas
919na13e19na13 11 WsRungifiudiandanunse
Prunldiduansuesuauridinin wnunislduasuauni
indelanzlunisdenddndesedsssumafionusae

q

asunuiula

6. NAANTINUIZTAA
AN ITEYRVR LAY UATUAYUNITITEIINMILEIRY
YT T YA ULAL F INDLALNDE LUDS WY AUNIINYS Y

SITUANENS

a

A13197 1 Ardvesdndedeuieddeniduty 30% owf Lialunisdou 45 Wl aaumgiin1sgeau 90 aar AT

Y

oy 5 Wisuieuszninnslduazlildngiiudandnanududu 0.5% wi

Sample L* a* c* h° K/S Fabric image
Untreated 69.68 12.28 14.09 18.69  48.92 0.99
54.60 16.84 20.14 26.25 50.10 3.01

Wheat—gluten treated
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A379dl 2 wavesiitevveshdousiardvesihihefigudnselusiunguiudnand 1.0% wi adeadudu 30% owf

nalunisdon 45 Wil gaumiinsdeu 90 asrwagya

pH Color value Fabric image
L* a* b* c* h°
3 53.22 16.99 20.50 26.63 50.35
4 54.16 16.32 19.25 25.24 49.71
5 54.60 16.84 20.14 26.25 50.10
6 56.01 15.66 20.14 2551 52.13
7 57.40 15.91 18.19 24.17 48.83
8 58.28 15.34 17.10 22.97 48.11
9 64.69 12.54 14.09 18.86 48.33
10 69.92 10.22 10.88 14.93 46.79
11 74.49 8.30 7.25 11.02 41.14
12 74.01 7.12 6.25 9.47 41.28

A19199 3 HAYBINIINAADUANNAIVIUVDIERDNTEN AIUHINTTTU 1SO105—C06:2010 35 Al

Fastness properties Sample
Untreated Wheat gluten-treated
Color change 3 4
Color staining
— wool 3 4
- acrylic 4 3-4
— polyester 4 4
- nylon 3-4 4
- cotton 4 4
- acetate 4 4
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M99 4 HAYDINTNAFDUAIIUASNUTDIAADLUTD AUNINTFIU ISO105—E04:2013

Fastness Sample
properties Untreated Wheat gluten—treated
Acid Alkali Acid Alkali
Color change 3-4 4 3 4

Color staining
- wool 3 3 4 4
- acrylic 4 a4 4 a4
— polyester 4 4 4-5 4-5
- nylon q 4-5 4 4-5
- cotton 4-5 4 4-5 4
- acetate 4 4 4 4

15197l 5 HAvBINSIAABUANNAILYBIERBNSTRg (SO 105-X12: 2001) uazsiouas (SO 105-B02: 2014)

Fastness properties

Sample

Untreated Wheat—gluten treated
Crocking
—dry 4-5 4-5
- wet 4-5 4
Light 1 3

A15197 6 HANISNAFDUAUAIUNIUNITANDIN BAZAITAUNIULTIAWDIHT (Fnavlurndudeaidiudesuu

UINFIY)

Mechanical properties Sample
Blank Untreated Wheat—gluten treated
Tearing strength (N)
- warp 7.57 (0.40) 6.72(0.21) 5.93(0.34)
- weft 8.50 (0.33) 7.18(0.13) 6.60 (0.25)

Tensile strength (N)
- warp

- weft

223.43 (24.48)
177.92 (17.76)

224.61 (12.07)
172.62 (22.55)

206.85 (20.50)
199.77 (25.88)

Tensile strain at break (%)
~ warp

- weft

21.0(7.5)
33.0 (5.0)

17.2(7.9)
31.6 (10.3)

20.61 (5.7)
33.6(2.2)
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unAnga

wneuiidunisdrsieruiianelaselasinisnisihaneliiiuazanedeansadldu (Underground
power system) a4 AANedefauIng Ingnuanszswisaunndung lnodiagussasdiioidunumdunisudley
Jymiewosmnuvasnssuazyszansameuszuuliagluuminerds wwuaeuaugnirnliidueiesie
Tunsda Fadseneuldie 2 daw ldun drunsdmannufionels uavdruaruAndiu augdu wenanniy
Faraudwusoandu 3 du ldun dugdimd diuainuvasnsde uazdiuanuadosvesszsuuds - 978
nszualwiil ﬁy’qﬁﬂa;uﬁaaﬁhﬁﬂisﬂauﬁw UniSeu dnfinwn wazyaaINg saiieAu 400 feghs Tnewedesiionnsads
fanlduszneudae dnade drudeiuunssiu warfesas nadnsildannisdrsianudn Ussrnsianuis
welawdowiity 4.62 fedrudeavunesgiuviniy 039 Tnsfienufmelaeglu “seduuniign” Snvianns
3Lﬂiwzﬁ%’ayjaﬁiﬁﬁumsmwWaﬁ’aﬁﬂ'auﬁi’mﬁaaLLamﬂﬁLﬁu’hQ’maULLuuaaumudauimgﬁLLuﬂﬁuLﬂuvl,iﬂuﬁﬂmn
ey dedunadnddrsiuannsnoyunlddn madininhasliwesaedoasaddduaransoudlatigm
fananald swdsUssringasdinUaonseundulumsdyasuarszuulifiiasdeuaiiosnmanndaty Snfads

aunsasessunsnawalulaglueunenla

AdAey : Aufianala, szuvangliihadlafu, Jeyandudieeng, wuvasuay

Abstract
In this work, a satisfaction survey of an underground power system project at Silpakorn University
(Sanam Chandra Palace) has been investigated. The research purpose is to guide the problems of power

distribution, safety, and efficiency. A questionnaire has been used as a tool for the survey, which divided

a2
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into two parts: satisfaction part and opinion part, respectively. Moreover, there are 3 main points that have
been assigned into questionnaire as followed by:landscape, safety, and stability of the power distribution
system. The sampling size is 400 samples including the accademie staffs, high school, and university
students, respectively. The arithmetic mean standard deviations and percentage parameters are applied as
the statistical variables for data analysis. Consequently, the analytical resulted indicated that an average
satisfaction score is exploited of 4.62 with a standard deviation of 0.39, which indicate the highest level of
satisfaction. Moreover, the analysis data reported a relatively small distribution thus, imply that the
respondents have tended to follow. This summarizes that the underground power system project would,
thus, be able to solve the safety and efficiency problems. In addition, the population would feel safer to
transport, while the electrical system would be more stable, and also could support the future

technological developments.

Keywords : Satisfaction, Underground power system, Sampling data, Questionnaire
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Autuangaty §ieldhnsasgunsaidmiumanuiuauge $1uau 3 90 uwiazgausznaudegeuliiiuuy
uaugangils meludiidnisnaslieuiouseliiiauin 1,500 SaduagndesussaieiifiiUatdasiu
omelvasius g 6 ndes melundesussgiiediausarndesusTyasaraeBufiienuauANLTudLimsTes
o1manelundes guvndeniaflilunismaaeamarauduaunaivinfu 30°C 40°C uaz 50°C FuAnelnes
WOAYIR (water activity, a,,) WUSA5EWIN 0.11-0.97 Lé’uﬂiqu%ausﬁ’uia‘lszjmauﬁlé’ﬁmmﬁuﬁuéﬁuiwiwqquﬁ
uazAenDSLEATIR gavhelideldmenudiiusnandemaniseminennutuausatuameme Suonfiifnm
wuudnassgautulelume 5 WUUTNEe LANUTHUTIBUAURANITNAARY IINNANITNARBINUTY LUUTIABY
modified GAB faussnugiiffiandiniveuteanuduaugaresndaeini1 Taede R ladewiiu 0.99 wasiian

RMSD Wag MBD Wwindu 8.17% way 1.58% mud1nu
AdIARY : ANUTUANAA, NAIBNTY, ANUTUFLTING, WuUTIaemMNAIAMIENS

Abstract
In this study, mathematic models of equilibrium moisture content of banana (Musa sapientum L.)
were investigated. To determine the equilibrium moisture content, three sets of equipment was
constructed. Each set consist of a controllable temperature hot air chamber. The hot air chamber equipped
with a 1,500 W electrical heater and six sample airtight plastic boxes. In each sample box, saturated salt

solution is used to control relative humidity. After that the equilibrium moisture content was determined
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using standard oven method. The air temperature in this study are 30°C, 40°C, and 50°C and water activity

is in the range of 0.11-0.97. The sorption isotherm curves obtained displayed an inverse relationship with

temperature at constant water activity. Finally, five selected sorption isotherm model were tested to fit the

experiment. The results shown that the modified GAB model fitted the best to the experimental data of
banana with R? of 0.99, and the value of RMSD and MBD are 8.17% and 1.58%, respectively.

Keywords : Equilibrium moisture content, Musa sapientum L., Relative humidity, Mathematic models
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Modified GAB 172.14850 0.27500 122.90160 8.17 1.58 0.99
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Abstract

This study presented design and development of animal manure grinder to be more efficient that
needs of the Ban Sai Nong Fertilizer Community Enterprise Group, Tha Mai District, Chanthaburi Province.
This study will improving and developing the model of animal manure grinder to comparison new one, The
improve such as changed the position of belt unit and motor for increase the blade rotation, expand the
gap between the blades. After that testing the grinder and compare before and after experiments.

It was found that the amount of test manure 5 kg took 14.07 seconds that the average particle size
increased from 3.053kg per 14.07 seconds increased to 4.554 kg per 6.31 seconds, was considered to be
49.16%, and the amount of coarse manure decreased from 1.947 kg per 14.07 seconds to 0.446 kg per 6.31
seconds, was considered to be 77.09%. The amount of manure tested 10 kg, the amount of fine manure
increased from 6.114 kg per 20.32 seconds, an increase of 9.305 kg per 13.70 second, was considered to be
52.19% and the amount of coarse manure decreased from 3.886 kg per 20.32 seconds to 0.695 kg per 13.70
seconds, was considered to be 82.12%. The amount of manure tested 15 kg, with the amount of fine
manure increased from 9.667 kg per 17.07 seconds, an increase of 14.099 kg per 8.21 seconds, was
considered to be 45.85%. and the amount of coarse manure decreased from 5.333 kg per 17.07 seconds
to 0.901 kg per 8.21 seconds, was considered to be 83.11 %. The amount of manure tested was 20 kg. The
amount of fine manure increased from 12.041 kg per 16.59 seconds, an increase of 18.622 kg per 9.27
seconds, was considered to be 54.65% and the amount of coarse manure decreased from 7.959 kg per
16.59 seconds to 1.378 kg per 9.27 seconds, was considered to be 82.69 %. The results of the experiment,
the animal manure grinder after development can grind the manure to the fineness that meets the

requirements.

Keywords: Animal Manure Grinder, Testing
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Abstract

This research entitled Developing Entrepreneurial Potential by using ECRS Principles to reduce
production costs of Ban Don Somboon Banana Processing Community Enterprise Group, Dong Eichan Sub-
district, Non Suwan District, Buriram Province. This research aims 1) To study and analyze problems in the
banana chips production process of the Ban Don Somboon Banana Processing Community Enterprise 2) to
improve the banana production process to help reduce production costs by using the ECRS principle. The
samples used in this research were number of members of Ban Don Somboon Banana Processing
Community Enterprise amount 10 people. The results showed that to use the ECRS principles to solve
problems In the process of producing fried bananas Originally, there were 19 steps, after the improvement
was reduced to 15 steps, a reduction of 4 steps, representing 21.05%, namely The Combine section (C) of
work in the production time of fried bananas in steps 14, 15, and 16 from Originally, it took 774.50 minutes
after the improvement, where all 3 steps can be performed consecutively, reducing the working time by 4
minutes. In The Re-arrange section (R), move the point where the bananas are ripened to be placed next
to the furnace in steps 7 and 13 in the distance section. From the original distance of 12 meters, after the
renovation, the distance can be reduced to 12 meters, the way is 100%, and The Simplify section (S) uses
a new device to slice raw bananas, one banana can be sliced 5 layers, the former one can slice 2 layers. In
the 9th step, the work time was reduced. Therefore, when calculating the cost of banana chips production
(10 kg = 1 big bag) before improving efficiency. The production cost before improvement was 271 baht per
1 bag, after improvement, the production cost was 241 baht per 1 bag, the cost was reduced by 30 baht
per bag, a decrease of 11.07%.

Keywords : Developing Potential, Entrepreneurial, ECRS Principles, Reduce Production Costs
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unanuiiduns@nuanudululalunissamsassiai BV shuttle bus) auim 14 fitls d sy
Trusmsmelumminendo@auing Inenvanszneisaundung lnsdiasziteyaanuisniidadiminesass
T aneludsemaionun 5 USEn TEunu3Em A, B, C, D waz E suddu Lﬂ?@qﬁaﬁmeﬁmamﬁﬁuﬁyugw
(Fundamental of economic tools) laun yar1Ua3uuans (Net present value: NPV), §nsinanauununielu
(Internal rate of return: IRR), 8AS1EIUNANDULNUABAUNU (Benefit-cost ratio: BCR), szezLiaIAunuAnan
(Discounted payback period: DPB) uaga1ldinenasnaiglasenig (Life-cycle cost: LCC) Qﬂﬁmﬂ%ﬁum%mﬁa
Tumsiieszideya Ssmansiiszsiteranuiniem B $1in dmnuduailunisasusnniian Tasiian NPV, IRR,
BCR, DPB way LCC NAANSLYINAY 265,844.42 U, 53.843%, 1.15 11, 2.5 U way 1,821,963.09 U ﬁumzﬁmi
Anszarwseuln dodualngasidu 3 vin dwaliuidm C $1in i NPV fiunndu vililassnisiina
Auplunisaauandeiu

a

Ardnfey : 50319l weFesieinsnzimnensdy, anululdldlunsa, yardagduans

q

Abstract
In this paper, the feasibility study of providing the 14 seats of EV shuttle bus for serving at Silpakorn
University (Sanam Chandra Palace Campus) has been analyzed. The survey data from 5 national distributor
companies which include A, B, C, D and E Co.Ltd. have been used as the input parameters. In addition, the
fundamental of economic parameters: present value (NPV), internal rate of return (IRR), benefit-cost ratio
(BCR), discounted payback period (DPB) and also life-cycle cost (LCC) have been utilized for data analysis.

However, the calculation results indicated that the B Co.Ltd. is the most worthwhile investment with NPV,
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IRR, BCR, DPB and LCC values of 265,844.42 baht, 53.843%, 1.15 times, 2.5 years, 1,821,963.09 baht,

respectively. In terms of sensitivity analysis, when the fare increased to 3 baht, the C Co.Ltd has a higher

NPV value, therefore making the project more worthwhile for investment.

Keywords : Electric shuttle bus, Economic tools, Investment feasibility, Net present value.
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(Experimental results and discussion)
Aouladin1snaniaanIsnaaoikazeAUTENaz
aunsauyaniseddsieasunalaidu 2 dau laun
HANISAUINAILUTHI 9 da8LA3 oedonanisidy
Nugu uaznadasziaus oulniveslasenisds

AUNSLANIT YRR AR

4.2 1159A5189ANNE Ul IvRelATING
PMANTIATITRANNB UL LRSI NSeNAURY
Alaeasinsiasuwlad Muualianlagasiminy

1-5 U wazdndsou q A lnedunalainaina

a v Ao i

a o ! a o o w & o/
5 UTEn WUNMUTYN C 3710H L‘UuUi‘H‘WWNHaﬂ ‘U’“UQ“UU

'
&

ganidesfiandaouiuusenau q lnonanis

Wasnuasanunsauandlalugun 2

LY @

M13199 2 KANSAUINMELATENIEN N TR UL NYIUTENETAT e s 5190

- | yaArlagdugns | dnswmanauuny | dnniddunanauuny | steziiatau | Adldinenaanany
o (um) el dafuyu NuAnan 1Asen1s (Un)
A 159,231.79 26.948% 1.08 37 4 ifiou 1,928,575.72
B 265,844.42 53.843% 1.15 276 hiou 1,821,963.09
C -71,043.29 -1.323% 0.97 596 Lhiou 2,158,850.81
D 124,584.03 25.141% 1.06 37 5 ifiou 1,963,223.49
E 46,195.74 12.632% 1.02 492 hiou 2,041,611.78

uanaNHaINNITiasgilasinsvesuivngdn 35 '
Imes0519lii1 wudusEn B 91 Anuduaily °l
25F wamiaeiuans

MsaauanTian Ma1saanied osilodinsigsinng
n133useyaA1lagiugns snsmanauununiely
LardnsdIuNansULMUsDRUYY TAunTigawiniy
265,844.42 U, 53.84% waz 1.15 audeu Tuvausd
JTeEIAIAUNUAnan azAldangnaenengnisloaull
Atesfigaviniu 2 T 6 1ou uay 1,821,963.09 U
aua1au luniemsanuduuiyy C 91dn dady
ihawuitesiign suilesnandyanitaqiugyadian

WU -71,043.29 UM

4.1 wamsﬁ'\mm’i’asjLﬂ‘%aaﬁamqmi@uﬁugﬂu
1NHANTIATIETUTENE AT U850 519NN
1A A, B, C, D uay E $1iim asldiasosiiodiasizinig
M93uR gy ansouansradeTIEiaIndauys
fuguldvauandlumsi 2 wagnuihdiftouduien

C 91fin Muanuluszeziailasinsn 5 U

972,860.46 1

(fMuum )
N
:

-
o
T

HanTaatiuans
-71,043.29 vm

TUaANS

o
o

Ny
o

I 550 A $da
I 158w B e |
[ udsn € i
I 1550 D e | |
I ussn E $ida
15 . . . . .

1 2 3 4 5

nananlasas ()

-0.5F

JUN 2 mlieswianugeulmvedasinis

9n3U7 2 1 efinnsiinszvinusoulnives
Tassmswuindleriiudilagansainidy 2 v 1u 3
UM NUNAY U3EN C 9 dAyar1laqiuans
Wiy -71,043.29 v dawalisdyadUagtugnsien
WINAU 972,860.46 U 39 liilAsansesusEn C
e nduinfianuthamudnads uasdlofinisifiu

lagansTudnue 5 um denalviyaritdagduaniiig




NIANTIVINTINNERT FTECH U 17 adun 1 unsiau - dguieu 2565

11NYY L BNAUNININTUINUTEN B 311A NAAIY
AuATtuNITamuINAige wiilesainlidfinnunands
megnumlslunisamulasanisvesuiey B 911n e

AMIMAUATIAANALEISN 2 VN AT

5. @gunan1snaaag (Conclusion)
unanuiidunisiesigsinnuduailunisamu
ArgLATelian1nsiuiugulun1sdamsasaliii

a

Wi alsfus nsneluamaivedsAalang 3neiam
n3zsitaunduns laeladnmusenyd Indimvne
sossliiaeluvssmauniisdu 5 u3en Afidoyad
Farau dnssuuseiu saludeusnsuaenisuie wuan
msdasmhesasslniiuiviuuude wazane aly
wanuierfiansaniisaalunsddeiistog1aiien
1AEANMUAYDULYAVBINITILASIEA LASINIT b9 &
szoznanndulasensd 5 3 wazdsnsinisinan
WU 6.22% fau1dafinissiusindeyalewn
NaREULNLYBdlATINT AunuusniFy Arldaelunis
fudunis uazAgen1ge Feanunsniiaserinaldn
USEN B 31110 ﬁmmﬁuﬁﬂumiamummﬁqm Taed
yar1dayuuans dnsmanauununiely snsdu
HARDUWVILABAWNY SrglIanAuUAnan wazAldde
AADABIYNITLY UL ANYIIAY 265,844.42 YN
53.843%, 1.15, 2 T 6 1hoU way 1,821,963.09 un
puanu wagludiuresnisiesiginnuseulnives
1059075 Tngruunsnsa1usnIswingy 3 vn e
deufumsiesesiseeiesdienamsiuiiugiu dai
ATUSNSHAIAU 2 U Azdanalainusem C 911
\oAuInawindy 2 v szdyaditlagtugnsden
Wiy -71,043.29 U uadlewfinarusnnsidu 3 v
agyilsiyarntagiuaniivindu 972,860.46 vIn B
a'ﬁwasl‘ﬁﬂmamiﬁmmﬁuﬁﬂumiamumﬂédﬁu uay
Wlinsznindsnnudoulmussailasas deaunse
linadnsvoansiiasiginienisiiudasuliuay

NAUINEANUANATILNITAIUBNATY

6. ONEITD19D9

(1]

(2]

Y. Wang, “The development and usage of NPV
and IRR and their comparison,” Proceedings
of the 2021 3" International Conference on
Economic Management and Cultural Industry,
2021 ,pp. 2044 — 2048.

X. Kong, M. Li, T. Tang, K. Tian, L. Moreira-
Matias and F. Xia, "Shared Subway Shuttle Bus
Route Planning Based on Transport Data
Analytics," in IEEE Transactions on Automation
Science and Engineering, vol. 15, no. 4, pp.
1507-1520, Oct. 2018.
N. Dawcharoen, N.

Pinij, S. Pullteap,

“Feasibility  Analysis of an Automatic
Mechanical Spray Arm Development for
Orchid Farm,” International Journal of Applied
Computer Technology and Information
Systems, vol. 8, no. 1, 2018.

S. Pullteap, P. Samartkit, , K. Kheovichai, H. C.
Seat, “A  software  development  for
investment analysis LED lightning production
project using fuzzy logic technique,” Science
Engineering and Health Studies, pp. 83 - 100,
2020.

S. Pullteap, and P. Samartkit, “A design of
decision making- assisted software using fuzzy
logic technique: a case study of solar cell
investment project,” Electrical Engineering,
pp. 213 - 223, 2019.

Y. J. Jang, E. S. Suh and J. W. Kim, "System
Architecture and Mathematical Models of
Electric Transit Bus System Utilizing Wireless
Power Transfer Technology," |EEE Systems
Journal, vol. 10, no. 2, pp. 495-506, June 2016.
S. Behringer, “The development of the Net
Value (NPV) rule -

Present Religious




NIANTIVINTINNERT FTECH U 17 adun 1 unsiau - dguieu 2565

prohibitions and its evolution,” Review of
Economics & Finance, vol. 6, pp. 74 - 87, 2016.
A. Ahuja, Managerial Economics (Analysis of
Managerial Decision Making) (9" edition). S
Chand Limited, 2017.

R. Irons, The Fundamental Principle of
Finance, Taylor & Francis, 2019.

H. L. Ahuja, Business Economics, S Chand &
Company Limited, 2017.

R. Parrino, T. Bates, S. L. Gillan, D. S. Kidwell,
Fundamentals of Corporate Finance, Wiley,
2017.

M. Setiyo, E. M. Widodo, M. I. Rosyidi, Z. B.
Pambuko, N. Tamaldin, “Feasibility study on
small cars as an alternative to conventional
fleets due to low occupancy: case study in
Indonesia,” Heliyon, vol. 6, no. 1, p. 03318,
2020.

R. D. Brown lll, Business Case Analysis with R,
Apress, 2018.

A. Corelli, Analytical Corporate Finance,
Springer International Publishing, 2018.

R. O. D. L. Poza, Fundamentals of Financial
Management, ESIC Editorial, 2017.

D. S. Fairhurst, Using Excel for Business and

Financial Modelling, Wiley, 2019.

85



NIANTIVINTINNERT FTECH U 17 adun 1 unsiau - dguieu 2565

ANSANEIENTTOULLTIANUSoUVD WBLanUREUANUS UL UUTIDNAY
Taeldupiulnu19asenes
Study of thermal performance of circular tube heat exchanger with

semioval-shaped winglet tape inserts

AaInd uned!, ainsde gassuiiug? uag auna anaas®

Panuwat Hoonpong?, Supattarachai Suwannapan? and Sompol Skullong®”

vivineluladiniesna anzaluladonamnssy amningndeswigmwand
Zainnimnssueona augimnssumans wmingndomaluladsvmaadaiu neunvouuiu
SnguAteszuundanuy medimnssueiena andmnssumansaine nineIdenynseans Inenuaeis
! Department of Mechanical Technology, Faculty of Industrial Technology, Thepsatri Rajabhat University
2Department of Mechanical Engineering, Faculty of Engineering, Rajamangala University of Technology Isan,
Khonkaen Campus
*Energy System Research Group, Department of Mechanical Engineering, Faculty of Engineering at Sriracha,
Kasetsart University Sriracha Campus
*Email: sompol.s@ku.th, sompol@eng.src.ku.ac.th

Received: April 11, 2022; Revised: May 16, 2022; Accepted: May 20, 2022

UNANED

unanudiiauensinyiaseafsiuaudnuugnisdemenuiounasmagydsnnudunielusie
wanwdsunnudeunuuienauiifinisaenlduiudnas nedlasinisinnudeuiiiavienuvansndndannusou
asiane o1nefilnansluesndunisinanuuiutulpsuandumesvesaussluas (Re) Turaaszning 4000
1925000 Fansveassdimsvsudsunsudnasas Tneaediyulsng (o = 20, 30, 45, 60 uag 90 Bepn) HANY
galnviniu (b = 20 Tadwng), Arunitevesdnuihu (W = 20 Tadwng) waslisvesindwingu (P = 50 ladluns)
NaINNIMARBINUIY viefiinsldwiudnaindiBesiia a = 90 ssm azlirmmsdemarudouazmsgayde
m’mﬁuﬁmmm'wiawﬁm%'wimmﬂﬁmmidwmmm%’auqdﬁqm Wiy 4.3 1 LLaxﬂ'wmtiJL%&Jmmﬁuqﬁqm
Wi 40 Wi WlewlSeuiisuiurentaseuluvasfiviofilawiulna3nsiin o = 60 asm ldaraussausids

ANUTaUgIgAdlAwIAY 1.48

AEATY @ WUUNATIIE, NSAEWANTeY, MIdaduALeY, AuTTauzeruTou

Abstract
This article presents an experimental study of heat transfer and pressure loss characteristics in a
uniform heat-fluxed tube heat exchanger with semioval-shaped winglet tape inserts. The air flowing inside

the tube is a turbulent flow that is presented by Reynolds numbers (Re) ranging from 4000 to 25,000. In

the experiment, the semioval-shaped winglet tape with various attack angles (& = 20, 30, 45, 60 and 90
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degrees) with a single winglet height (b = 20 millimeter), winglet width (W = 20 millimeter) and winglet pitch

(P = 50 millimeter). The experimental result shows that the tube with a semioval-shaped winglet tape at

O = 90 degree provides a considerable increase in heat transfer and pressure loss in comparison with the

smooth tube. The highest heat transfer of 4.3 times and pressure loss of 40 times over the smooth, while

a tube with & = 60 yields the maximum thermal performance is 1.48

Keywords: semioval-shape winglet tape, heat transfer, pressure loss, thermal performance
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