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Abstract

The objectives of this research work are 1) to create the solar and biomass incubator by forced
convection; 2) to study on the efficiency of the incubator; and 3) to study on users’ satisfaction
towards the incubator. The research method is to test the incubator by determining the proper
time, temperature and humidity for the incubator before using the incubator to bake the rice
crispy cracker. The samples are 10 people from the communities of Sap Thawi Sub-District, Banna
Doem District, Surat Thani Province. The samples are selected with purposive sampling technique.
The research tools are data record form and questionnaires on data and satisfaction. Statistics used
are percentages, means and standard deviations.

The findings from the research reveal that the solar and biomass incubator by forced convection
is designed to dry the products for 10 layers with 2 heating panels that can be folded and solar
cell panel to charge the battery for heating fan. At the bottom, there is a smokeless foldable
biomass oven. The results from the efficiency test of both the solar power heating system and
the biomass oven show that the efficiency is 100 percent. As for users’ satisfaction, the overall
users’ satisfaction towards the solar and biomass incubator by forced convection is in high level.

Keywords : Incubator, Solar Power, Biomass
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Abstract
This research project has the objective to develop simulated egg yolk for boiled egg. This

research consists of 5 steps as follows.(1) As for the development of the recipe of simulated egg
yolk that is accepted by the samples, it is found out that the recipe that is comprised of egg white,
hard tofu, mung bean starch and carrot in the amounts of 50 g, 20 ¢, 15 ¢ and 10 g, respectively,
and pumpkin, mung bean and soy bean for 5 g each, and is in the color of yellowish orange, is the
most accepted one. (2) Concerning the type and amount of emulsifier that is appropriate for the
simulated egg yolk, it is discovered that the modified corn starch 0.5 ¢ and 0.1 ¢ earns the scores
in the very satisfied level from the test. (3) As for the conditions that are suitable for the egg white
of the boiled egg, it is discovered that the average time for making the egg white mold is 5.2 minutes
and the mold has even texture with clear part for egg yolk and is well shaped. (1) The conditions
for the making of simulated egg yolk are that the 4 minutes boiling make egg white and egg your
stick to each other with vivid color, evenly boiled egg and fine egg yolk whilst the 6 and 8 minutes
boiling time causes air bubbles and makes the color too dark. (5) In addition, the appropriate
conditions for storing the simulated boiled egg are normal and vacuum condition in refrigerator
(with the temperature of 7+2 °C) for 3 ad 9 days, respectively, with the amount of microbes for
no more than 1x106 colony per gram.

Keywords : Simulated Egg, Emulsifier and Boiled Egg Storage

1. uni

TiUseneumeduiiddy 2 @ fo lua (Yolk)
wazlvun (White Yolk) louaafivated wu wdes
du una Hudu Annne msdidn Ruduuwnames
Lutein uaz Zeaxanthin saiussainglunduuals-
fiuses (Carotenoid) fiiudnuusznaurasiul
Tuvem Usznaudaedl Wiy Tudy wasussm
viaeiia 1wu SI0Wan waen eawosa Inidue
wazdnndiud 1 Dudu uiasilaguiifianse
Wannaueasieiuai1Inm T ansgitu dusuii
nenzaszamen wasiinuadRduasdedu
BULADATY (Antioxidant) uenntudeUsynaudg
ninladuuszinnlawi 3 (Omega-3 Fatty Acid)
s dusesrenie Woalwafin (Phospholipid) Ly
AABISALAD$8A (Chloesterol) ldHu (Lecithin) ilusu
uarliam (White Yolk) wuléisseuliunsuazanu
suthuvesly Useneudiegudmnidlnguinises
nsmozdiluiisndu (Essential Amino Acid) AU
nnadin uazitd dylulianliilviuwazaoiaa

020|C NP

21sEsirImsAntun1seniiAneiniald 1

Wes9a %aﬁﬁ’u@ﬂ’mﬁLﬂu‘liﬂmmﬁu‘laﬁm@a Tsala
waslsaluiiuluduwden [1]
taguuguilaaliarmaulaguawiuuiniv
asnléfundsauanamsifiuanudeanis
I@aﬁ”ﬂﬂhﬂu%L,Lmnagif[,ummiﬂizmwiﬂﬁé’m
wiu 1ilodnd un uarly uddiuillilumsyss
gty nsuilaalivwialvaiiones 1 ves
finaaladmeseanniis 210 dadndy vauziily
wirlasllnasiaainesea 212 fadnsa wazlian
Linunrataamasaatas N1ssulsymuliianis
wialuuaailisumelasurasiaaimesealuSune
un nadenuslnaeimsussinnluiutosnolad
wiaseash wdeaagmnsidiminfuielsadu
warfansnsdenisiislsailavaanidenld [2]
ﬁﬂ‘l??\?ﬂTiﬂ’ﬂﬁtj‘tﬂﬂﬂLLﬂizﬂLﬁUNaﬂﬁmﬂ Sailtion vinlw
Ty mdesinnszuiunsi liuaseniivenlivn
aanll i loan3uluuag 1uunewBu YU LR
daevies veawn Hudy dwaliiousnlinnwen
Tl selowiuan aswmdslirilulsumaunn [3]



Uil 4 adui 2 nIngiAu - SuAN 2562

mswaundnslanaanuvdnsuTioun UnAdlU 5 ;']- td)

mstimurdndusiliaulnglliunaivunaunu
launssssuand Wiisneasduliduindaudilnn
ladinuuasldarunaiay nszuIun1s U SWaILN
liupaiion ane1msilfasemisussiavlusiiu
ganauwnuliuA U LAY Fadlen wazlivna andu
Snmadenvilidmiuguslaniisnauam e
finguszasdiiieianngnslunisndaliunaiion

3 o

dnsulddu

2. WnUsaIAn1sIvY

2 Lﬁanmqm"L“dmuﬁwﬁé{wmaﬂﬁms
YBUTU

22 isdnwriiauazUsutaue s siuai
AIFITALRRAUAIR TR LAL AL

23 lefnw3Tnisuazsvesanfimuivay
Tunsviuuufin e sy

24 iefnwiszeznativanzailunszuiunis
s laelluunaion

25 fefnwannsfimnauilunsifivinm
nanSuetlidu-luuasiiey

3. AUNAFIUNITIVY

3.1 gmﬂfemmLﬁwﬁmmzaﬂﬁ%’vmieam%’u
nnnaaaulusyFuIn

32 afiaarUSinaasiiuauasivanze
sstellaumaiiouasiauiniu

A15199 1 dunauvadliuauiiey

3.3 Bmwuuaveamadirafuiiliimaaey
Tinswaususiari

3.4 sypynarfiuanarefulunisiilnanviali
lusiu-luaaiienaniidnnmanetu

3.5 aamznafuinmiwendaiuiliszey
naniuinundnsTueirieiu

4. A5n13AEUN1IY
4.1 ﬁ’@umqmﬂ%fLLmLﬁunﬁéwmﬂaulﬁmwau%’u
qm*ﬁugw (Control) AMuAUI e IUNE
vdngsil v YT wlsghuderiluyBana 50 20 uay
15 n. wddu isufivuavindfivetheay 5 n.
AuLATON 25 N. LﬂuQm Control ntauduiaiden
dundes fnves wazuasenunazdoalulFuim
WANANAUTIUIU 4 gns (A15197 1) Funisiuite
WaaTAL 5 Uag 3 nSuRmasU 1nde wasutetnalng
a8h9az 0.5 n. AwdEU uaaulduaamaieiiou
auiden ussiuvaannanaingily Water Bath gaumgil
85 °C 20 wnil lslaliuniongnudiuduiu
NAFOUNIUTZAMANHENTUANUTEUMEIS 9-point
Hedonic Scale Imaiﬁﬁﬁmmaau%uﬁmumiﬁ]ﬂ U
10 au lutladedudnuarising 3 ndu iiloduds
WAZALTBUTIM asNUNIVIaaakuUdLluuden
ﬂu‘giﬂi (Randomized Complete Block Design : RCBD)
Lasns A nuLanAwaIRaEaedE Duncan’s
New Multiple Range Test (DMRT)

U3uneu (n5u)

ST
Control gns 1 gns 2 gns 3 @ns 4
Tiamann 50 50 50 50 50
WY 20 20 20 20 20
wlanden 15 15 15 15 15
didlen - 10 5 5 5
PV ERE - 5 10 5 5
fNnas - 5 5 10 5
LATEN 25 5 5 5 10
YU 5 5 5 5 5
B! 3 3 3 3 3
LN&e 0.5 0.5 0.5 0.5 0.5
udetnalne 0.5 0.5 0.5 0.5 0.5
C NP 021

MsEsinnsaniunsaiainmateld 1



Uil 4 il 2 nangeu - Sunnau 2562

4.2 AnwBnsuaraseynatimnzaluns
yuvufiasiluy s
Flium 80 n. adlufuiaalauguluadedn
thanvilitan 5 manaaos feid mstls waensdlu
Water Bath gaungil 80, 85, 90 Uay 95 °C Juiaan
Usgana 1 unil dnalivnGuduiuuds 21l
unnsEMAsIiaNaNe furasunsevisliuan tan
ebidu 5wt Addunnsznieanazlawuuniung
Toumduan Tufinnanildlunssiulien wasdana
dnwazmanun s U Uit diLe
43 szoznativanzanlunszuaumiludy
Tngldluwaaiien
thuuulivduaniidadenldanmsmaass
i 3 Budunanliunaiouaudy thunidiian
fvunszezinalunisie 4 sedu 2, 4, 6 uaz 8 Wil
Tuiinaudnvasresndadusdluduliunaiien
UMW AnvarUng @ waznau
4.4 aameiivzaulunisiunwndn S
Tigia- Loy
ndn Aauaildu-liuniivuussaluge
adlwalaaiin 2 4013 Aen1IzUTIeINIAUNG
wazaIzaINe usnuiisamgiididu (7 «
2 °0) ﬁmmuwamimﬁauwm@mmwimuﬁaLﬂm
nwarmansnmenu @ ndu nwasning uay
MR dunEditannsaiiuld (Total
Viable Count) vin 3 Ju sunsziiamanfusiiuium

Control

unhAadlu)d "i- ) mswoudaslduaaineudnsulaau

R o

aunsditamnsotulaAunasinmsgIuNEn S

g msnienuilnavlinlgsan nsuinermians
N1SUWANE NTENTIABITUEEY bANINUALAE
YSunaudunidnaruisaduldliiu 1.0x106

Talatisiansy [4]

5. HANSIAY

5.1 wamﬁsﬂ’wmqﬁlﬂﬂdmaLﬁauﬁ;}:wmaaﬂﬁ
NTURNTU

qmﬂmmuﬁa:uﬁtmnmaﬁ’uﬁﬂmu 4 gn3

waz Control (A il 1) KaansNAREUNIRUSEEM
#Fulan1878 Hedonic 9 Scale (1579 2) WU
finuuanaeiulunndade dudnwazdsing
mzuuy linaiiouduangmsil 4 uae gns Control
fAzuuY 8.7 uay 8.5 ANaIAU mm’hgmﬁ 1
qmﬁ 2 LLaszﬁ 3 sinud liunuiieugns Control
L,Laxgmﬁ 2 (fhawmdag 10 n) uae qmﬁ 4 (ILAsen
10 n.) TnAzuuumudunniigns 1 (e 10 n)
uasans 3 i (fnves 10 n) fundu liweaiiex
gns Control Fuduuasomduaislidadinden
fazuuuiundutiasiian fuiloduda lunaiew
w1 5 gns lamvuuuludisyauuin Imaqmﬁ 3
(s 10 n) dwaliidoduiariuldnsuuy 8.8
mmﬁgmﬁ'uq wazmuaNnuvauTmlIunien
W 5 gasagludierauun Imagjmsﬁ 4 lapzuuy
uniten 8.6

A 1 lkaaiiouduen

022|C NP

FsEsiTInsantdunseniafniniald 1



mswaundnslanaanuvdnsuTioun

Uil 4 adui 2 nIngiAu - SuAN 2562

UNAJ21UJ3 ¥

A15199 2 AxLUUINNSIAFRUNSUsEEmduNE LA iew

AMANBALYDY g09

uAnAual Control 1 2 3 a4 Ftest  C.V.(%)
SnwazUsing 853  69° 763 gib g7 * 12.13
E 852 65°¢ 84?2 73 b 852 *x 595
na 72°¢ 770 780 842 862 * 7.45
dloduila g2 b 83D g2 b 882 83P * 871
ALYV ga? g3b g3 b g2 b 862 * 10.40

* Significant Difference at p<0.05
e : Anedefiilignys a, b, c, ...

52 wasdianazUsuinarsiiiuniiun i
WnzEuRamNAIvadlLALTiyy
ffinuarUTunauoa1sifiuauasdai
WU HBINATTNASBUMNRIUUTEa S URE AU
AurauTIInUit luaafieuiiiuutadnlng
fuvsldnsuuunniigai 2 sedu lussdurou
110 8.2 wax 8.3 nudeu dvltuasifieniiiy
ffuwaza1snduuu laaswuuludiweudniay

** Significant Difference at p<0.01
witlowulusuuauldidanuwaneatunaEn s

F1915799 3 Fudnwaeyanenmw wladnalne
FauUsia 2 sey Sdnwasmtonimilds Tiuna
Wendidiufiudinumideunasudiansy dns
diltuaafieniiBuasSuuunoutnanseang way
flursgusendloen ingdiulidudy Baneuen
lyieinaue aonssnen Kmnseit 4 waznIwii 2
Fadenutlstilnadouds 05 n. Mduansidi
AMuAsvasluLAa i

A15199 3 ATLUWRALINNSIRdaUN1USTa AL AT luA i su MRLa1s LA IUALR

YUAVBIESNUANAIAD

d3anae (nsu) ASLUULARY

Aana 0.5 7.4 + 0.87
1.0 7.2 +0.66
AT 1AL 0.5 7.1+075
1.0 75+132
wiladnalwasinwds 0.5 8.2+ 137
1.0 8.3+ 0.73

A157197 4 ANy INEA IR Ui BuANan s iIA LA 3 9l USHne 0.5 way 1.0 niu

YaazUIUMURIETALAIUAIA

Ananvazvasliuawisudugn

a4 0.5 NSu

vL’t!LL@dllﬂﬂ‘l&iﬁMuL'iJ'lﬂUvLﬁ]@ L‘lfT‘LiU']‘U‘LJ Lﬂ@LﬁJULﬁ]ﬂﬂﬂJuf—dﬁﬂ Lmammﬁmua

fanumile 'J‘u&l Luaguuu dnauanfiupnu

AU 1.0 U

lmmmaﬂumvmﬁuim Wit Lﬂ@LﬁJUL“\]ﬁWJﬂJ”WﬁN memmua

daantly ']‘Ui.f LUE]L‘I.J,UM@ LLF]IM 379177 ﬁﬂ'\UU@ﬂ“ﬂ‘U@"IU

A15130uU 0.5 N3y

lL”LI Lmaajmuwﬁwwwulm LWUUI‘U%JLU‘LAL?]B‘UEUQINHQJ Lﬁ]@ﬁm'ﬁgﬂﬁ@u‘ﬁ'\ﬁ

N9¥ANS wavilunsaukenean nesniuliwly d8nsursiudntae
Aameusnliadiade aengawanafineansin

ALY 1.0 N3

Tumsildunauindriulas midoduiveavuzman dadugnasudi

N38AN4 waziusdunendean weiiulduuy ddnwuesu
ANudangution ﬁummu@ﬂlﬁiaﬂnﬁua aonaanann

wiletnalnesmuls 0.5 nsy

Talusaiidnwazmilandniulag LiJ E)ﬁ]ﬁ-l'ﬁﬂLLﬁ'JlJﬂ’J']ilNUU 'J‘LJQ-I RET Pl

mmmww@mﬂ lﬂlhﬁu lﬂLLUﬂﬁ? Lu@l,'uﬁ'uﬁul,@ﬁ@] mmuuaﬂumunu

aaﬂaaﬂlw
wiletnalnedmuls 1.0 nsy

lﬂL.mwamgmumummqﬂulm Li.l@ﬁ]ilﬁﬂllﬂ'ﬂ"lill,‘b‘mﬂ'ﬂuii LWNETIUR dAnu

U@mu@mm Taiuond Lu@L‘uUua"L@U@ AduLenkIIM aanaan ke

C NP

MsEsinnsaniunsaiainmateld 1

023




Uil 4 il 2 nangeu - Sunnau 2562

unhAadlu)d "i- ) mswoudaslduaaineudnsulaau

fiafiu 0.5 nu maau 0.5 ndu wildilnadawds 0.5 sy i 1 ndu AR 1 3y wiladhalwadinuds 1 ndu

i 2 luauiivudugnitivatsifiunnups

53 wan1sAnwdEnsuaYsTerna W INzaY 5.1 Wi muddy InEAMSNBUEN1NEN NS
Tunssurumsimwuuiuilv s wuufiuilvamsiidnvaraiaue wwuinwlun
anmsfimmunradlunssuaunsuUURI  wiudn suuuiueuldlndidesiuks 2 38 (e
lanaduwuin mavuuuianildonadaenisidd  # 5) wilinalunisduuuty Sveddmadeuii
a1 5.2 Wit dunsiudie Water Bath aaumail i aumAs RNt wadU (nmil 3)
80, 85 ay 90 way 95 °C l4nan 6.5, 6.0, 5.8 Lay

M99 5 sresnaInsanuazaudnuasveliIian1ImeY

An1EnTIey nailienagn (i) ANANBAUININIBAN

ARFDH 5.2 lnildnwasnaeinels sovnunluuasauda auue
L] 1 =
Fuaaulan 117

Water bath 80 °c 6.5 T nildnwaznar@inads sosRuiltunaaudn fanuuu
Fuasuls dnan

Water Bath 85 °C 6.0 TiniidnuasnaneEninEle soununlukasauda AU
Juvaulad du17

Water Bath 90 °C 5.8 TiniidnuasnadeEninGle souiunlukasauds AU
p i
Fuvaulad d117

Water Bath 95 °C 5.1 T nildnwaznar@inads soofunluunaaudn fuuu
Juveuls drautisa

, v
WATULARY, ANRELINNITNAGDS 5 7

000

il Water Bath 80 *C Water Bath 85 °C Water Bath 90 °C Water Bath 95 °C

= = | »
AN 3 LU Wi.l‘l’\lﬂl’tl"tl'lﬁlﬁmfgﬂ

024|C NP

FsEsiTInsantdunseniafniniald 1



il 4 atuil 2 nsngnau - Furnau 2562

mswaundnslanaanuvdnsuTioun UnAdlU 5 ;']- td)

54 nansAnwszeznamzadlui sy
Inglaliunaiiey
szeznmnshluduildlounaiienlan
e En1stia wuhinisldoe 2 wiit ldunsuasltam
wuudafud A udldanllaiiaue Weszeznm
mssmdiandu 4 wiit wawarlirwuudadug

Ay ldanasiiaue liuaadoideuasiden uandle
Waaidu 6 uit luduitldasdandnumylndiAes
fuusazGuimesennia awil 5 wazdlatinga
n15du 8 ui lumsuazlvauuudniud liuasan
avliewe widzdtuan

2 Ui 4 unil

8 Wil

6 Wil

mwd 5 ldu-lunaiisaiszeznainisdy 2 4 6 waz 8 ui

55 weanMERvnzaulunsuS G
Tan-liunaiien
nandausiiiuEnunlnoussanawanadn
Tunmzussomaund ansnsaiusnunlaunu 6 Tu
Tnefiadunidittuldivindu 5.8x106 Taladidonsy
wazrdndustlidu-lwasfouiiusneilun e
geusy1n@ enansasiusnelaunu 9 Ju Tneliuuim

BVl 4.5x105 Talatidondy Fawnsgu
vasndnsiasiomnndeuuinavliaueen lairun
TiiiUFuugdunIdfausatulalitiu 1.0x106
Taladisansu sunsgrunsuinenmansnisunne
(9197 6) eidnsustloa-liun adien fnsiudeuntag
Tuszwinnsifuinnlneuinuaduridiiuun
Funudy

A1999 5 YSinagduvisdlundedausiluduliveaiisumuszeznaimsiuinm

Usananaunsenansadule (lalatl/nduenng)

5¥U2AINTNUTNEN (7u)

U5 lUN12EUTIBINAUNG

U599 UN12ZEIN A

0 <25 <25
3 2.0x10° 6.2x10°
6 5.1x10° 4.3x10%
9 ND! 4.5x10°
12 ND! 5.8x10°
15 ND1 ND1
18 ND? ND?

1IND = not detected

C NP

AIEFnnsnniunieEineaeld 1

025



Uil 4 il 2 nangeu - Sunnau 2562

6. d3UNAN1IILIATUDLEUDLUL

6.1 gmﬂﬁmmLﬁauﬁgwmaauiﬁﬂﬁa@u%’u
Usznousie W iy wilsfilien upsean 50, 20,
15 way 10 n. eud1du waufuitnves Suflen was
Famdes oteay 5 n. YwtuasBuafuthsiuie
LaIBTAUL 5 wa 3 n. muawiu indeuazutstinalng
891982 0.5 .

6.2 liuasienfiiuwteinlnngauys 0.5 wax
1.0 . ldpzuuuannainnismagaunslssannaduela
8.4 uaz 8.5 aglusydurauun unnitliuaiiey
Adum Ty wasfiieEosssiu

6.3 n1stanuuRnilinn Waaedswindu
5.2 wrft wuuldvnidnensuossesatiaus
sepfiuldunadudn suvutuveulds dumane
WAEIAUNTANAIY Water Bath

6.4 narldluniswanlisulasldliuaaiion
4 i liwpanarlvvwuudadud didu luan
athiane Tuanieiou suden msduilding
1Ny 6 way 8 Uit aufinnlaseniAkayAdy

6.5 wandaualudu-luuaaiion usTaluanne
gannasunsaiuinwlugidu eumall 7+2 °0)
TAuu 9 Ju uwazfiusnwnlauiu 3 Ju dwdvanny
N15UTTARUVUTIEIMAUNG Tnefidnuiuqdunid
Taiifiu 1x106 Talafidon3u madsunuainaam
#u & ndu Snvalussninsfiusnvindndas
loduliunsfieudosnudrdiuainasnaignisiiu
e

nnMsiengasliwaaiisudmitlidy wui
ansit 4 fraaoulimsvensunniian Ussneusie
g it ullsdhiden uason TuuSuna 50,
20, 15 wag 10 n. awadu finnes Sudeq waz
fundes adhsay 5 niu TElunguindesandy
diesanfidunaundniiliadufowasen %aﬁ@s‘j
Tuﬁuuwaumﬂﬂ'jwqmﬁuq waruATEN NNy
flnvias fhmdes uazdad@en wwvilildduoundas
pEwltunwniian uasifuuilsimlnadauyss
2 sz wuilunadisadindnuaeiitninfai

026|C NP

21sEsirImsAntun1seniiAneiniald 1

unhAadlu)d "i- ) mswoudaslduaaineudnsulaau

wazA15 13U Hiotnuteiinadawusind
U“%mzuqamﬂLﬁ@imﬁaﬁuﬁ%ﬁﬁmmaiwjﬁi%’u
washuazwmileniulaenislovduanseineg Hntely
wazvhliAnndusa aenndasiurians [5] :eaud
sodiautlduuuastlnhlesummdoumuiosedu
wiltnywesshldetimagy vilvanamilnfiuay
Eann wazszninandouiidanfutuasiliey
MﬂmLﬁuﬁuLLaﬂuﬁ'a:@Lﬁmé’ﬂwmamaﬁéau@ Wy
aud) [6] s1enuihmsihnureaiiiiwasuaea
FuuueEiiusy A nmnntudla sty

i vuRisilivignineuslu Water Bath
90 °C Uaz 95 °C WUINMITAHIUAMNTULABATS
ﬁﬂﬂﬁﬂ%@u@iLLﬁiuﬁuﬁ%ﬁiﬂuﬂ’]‘imﬂLMﬂ’J’]ﬂJ%’e)‘LiL@UI‘U
agamai IndiAsstunisis uazandnuasmng
menmyaawuURaTlte T liwand ety esen
wiuiuaalauRidutarulovhdouluaausiteain
Fleudoudwinulavhiasuiientu 3adenis
mstadesnidiuiinsiaeligeenn udmsuly
Water Bath 80 °C wae 85 °C fiadlfnaiinanniu
dmalvinndnuasvouuuinilinnfesaiidad
AOARSDISYTAUNT [7] TIEdWIIMTTemANLTou
fldnannntuandnuuzodniuriedanas
iloiAuduneliunasuassllianmuin nsd
a unit Mililaldduiianinnsy 2 il daanlal
adaue wazdlelding 6 waz 8 Wil azAevios
amALazAdLTY Wewinmsitlothieuaydas
Lﬁﬁauﬁdwuﬁmnrih"LU'gjlﬁu'umu']u%}u GRIGLEN
581 [8] s18unesrUsznauvedliilundnna
MNAITTI0 JadinrmudsuTiugs TnehlUlung
gnfigaumniiszana 60 asrmnwaldea fA1nin
T dnsimsaremanuioudsinadedidunis
gneie i aliemusauiamufouszddisluung
57 liwasazanneu widibinauseudig Tovn

wannoy
sEeEnaIMSAUSNYIREN S Al we s
Tun1gussernmaund WAusnerldduninaning

FuINId L8991 SIRNAUVR AR A UNTE



Uil 4 adui 2 nIngiAu - SuAN 2562

mswaundnslanaanuvdnsuTioun UnAdlU 5 ;']- td)

AOAARBINUNBNITNAADITDITAAN [9] WU
Tupasrannlivnsazlvnntiavasnainsa
Wusnwléunu 15 Yu Haamall gamgll 4:2 s
waldea usstluan1rannna leediiougdunid
Ty 1x108 1alafimensy
YBLEUDLUL

1) msinsanadaTziaunHaniusinig

q
o

wiTlusnudmiiunasussin Wothanianudnd
TfinauAmidlasuinisinndeiu

2) inmdaveswanfasinlivnlivanuas
T e i e

3) diusaRlivatnvanenBatu N33
FEFN99)

LONE1SD19D9

[1] fuviiiey wsaduned uasdber Saunuwdi.
(2558). [oaulail]. Egg White/lvv11. [Huau
dleuit 24 fuenen 25591 290 httpy//www.
foodnetworksolution.com/wiki/word/2997/
egg-white.

[21 watld ygur wavAmg. (2553). [paulmil.
miﬁfmmNﬁmﬁmﬁﬁmé’mﬁwﬁummc’f'm:
waguam. [Fuduilouil 24 fueneu 25501,
1N http://rpm.rmutp.ac.th/research-detail?id
=234,

[3] Ruritiey wiladumed. (2557). wnansussneu
nsaauaseilluamis. a1vnienifinTsy
25 AMEIAINTIUMERS an1tumalulad

(5]

(8]

WILABUNAUIIAUNNITAIMNTETL NTUNN
UAUAT.

nINANENAIERI NN, (2560). Usznae
nsuAneImansnisunnd Beg nausinann
VNTATIINENT NSRS N BUs SO IS
atiudi 3.

fiEaws Aaig. (2557). eaulat. U3t wined
wisaRe S, ngammamueg. FuduileTui
24 quaIWus 2560]. 310 http://www.
photocakethai.com.

AWl aAN W wazaduy Wigna. (2558).
lpoulatl]. nfluavautvends. Fuduie
ufi 24 puaug 25601 AN hitpy//eu lib.
kmutt.ac.th/elearning/Courseware/BCT611/
chapter2.html,

Sryrduns FA waznens wnles. (2554).
wAdems. nansuTznaun1siseu. Aae
2 vnsuazlnauIMs. antumalulag s1aueea.
NIANNUNIUAT.

581 Yot (2549). wilens. funinds
fi 1. ngunwasnuns : Todeuslng,

InAuT o1¥ndivntun. (2543). [eoulal].
nsaLINAASudluuasisuU TN laEE
wesen. [AududleTuii 22 flunau 25601, 910
http.//Awww thaithesis.org/detail php?id=35220.

C NP

MsEsinnsaniunsaiainmateld 1

027




T4 4 atfuil 2 nangney - funnau 2562

UNAJIU33Y

n1sas19nazBIUsLansnIw
dll = [~ =% v
iAsoeUantuaanan lneuiis

Creation and Performance of
Pepper Cracker from Pepper Bunch

- I o 2 s = PO D I | w e o oa B
H9NT NDILNYT 381 NUADUIY URA LI.ﬂ'Jﬂ'lWE‘I‘uqa ANty JUNTUsEAEg waziuty Wses
Sajjakron Thongmepetch! Suriya Kunluenam? Narong Kaewsalasin® Suppachai Janpradit4 and Wanchai Phanrueang®

2 iy unedawdesna medonisentnluen JanTnasugdoni 84110
Department of Mechanical Techniques, Chaiya Industrial and Community Education College, Surat Thani 84110
~ sei{guaems Inendenentnlien Swiagsregiod 84110
Deputy Director, Chaiya Industrial and Community Education College, Surat Thani 84110
Corresponding Author: E-mail: Sajjakorn_ T@hotmail.com
Received: 18 Apr. 2019 ; Revised: 2 Jun. 2019 ; Accepted: 10 Aug. 2019

UNAAELD
mMeideEaanmsaiuam s AviniedasudamdaninlneuisiiagUszasd dail 1) oataedes
Uanwdaninlneuds 2) Wenmussdvinmaiosudamdandnineuwis wag 3) defAnwanufimela
vasliinsesudndaminlneuii Uszminsuasnguiiegiadugussnaunsudnminlvesiluguwy
lasidennguiiegiauuuiaizas angussneunisedanininedluimingsegistil 91w 30 Au
iwseddioflilumsidaiunuuiuiindoyauasuuuasunu sdAfldluamiade laun Aads wazdudes
WUNINTFIY
Naﬂﬁﬁﬁ'ﬂwudﬂLﬂ‘%imﬂamué‘ﬂw‘%ﬂlmuﬁaﬁa%’waﬁum'mLLUUBJTumiﬂisLﬁuqmmwimél%immﬂuj
Tunmswaglussivinniign feduriecanmdaninlnowisdinanm fuuseavsnmussmsie
raamiosUdaudaninlnewis nuimudaninlvedau 1 Alanfy fewdssldnudannlnouns
arlfnanadeidive 729.18 Auiit dsnisunewinlnedunu 1 Alansy FMeusanuauiifiannudiungy
agldnanade gefi 1489.23 Jundl FamsUdaselaiaainiimsunsisussnuay 3.45 Wi uag
aufimelavesiliiaiesanwdawinlneuis wuigliirsesuamudminlvewiidinnuiomelelnedl
Aadelummseglussfuinniian wadiefimsanidusemuwuieglussdunniigayniu
ArdAgy : Uan winlve
Abstract
The research on the creation and performance of pepper picker from pepper bunch has the
following objectives: 1) to create the pepper cracker from pepper bunch; 2) to determine the

efficiency of the pepper cracker; and 3) to study on users’ satisfaction towards the pepper cracker.
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Populations and samples are entrepreneurs who produce black pepper in Surat Thani Province

30 from which are selected with the purposive sampling technique as the samples in this research.
Research tools are data record form and questionnaire. Statistics used are means and standard
deviations.

The findings from the research show that the pepper cracker which is built in accordance with
the design has passed the quality assessment by the experts with the overall quality in high level,
which means the quality of the pepper cracker is good. Concerning the performance of the pepper
cracker, it is found out that the pepper cracker cabin crack 1 kg of pepper in 729.18 seconds whilst
the pepper cracking by a professional worker takes 1489.23 seconds, which means the pepper
cracker can’t work 3.45 times faster than a human being. As for users’ satisfaction, the overall

mean of the users’ satisfaction towards the pepper cracker is in the highest level. Considered

separately, the mean of each of all categories is in the highest level.

Keywords : Cracking, Pepper
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Abstract
The objectives of the research on ‘the Short Circuit Finder in the Low Distribution System of
The Provincial Electricity Authority” are 1) to design and build the Short Circuit Finder in the Low
Distribution System of The Provincial Electricity Authority; 2) to study on the capacity of the Short
Circuit Finder in the Low Distribution System of The Provincial Electricity Authority; and 3) top study

on the users’ satisfaction towards the Short Circuit Finder in the Low Distribution System of The
Provincial Electricity Authority. The concept of the work of this tool is that when the finder is hung
on a low distribution wire that has the fault, the electrical current will flow in the circuit until the
spot of short circuit and there will be electro-magnetic induction flowing along the metal core to
the secondary coil of the transformer the fault of which is scanned by the tool. There will be
electromotive force that triggers the transistor to show the spot with short circuit.

The findings from the test of the tool show that that low distribution transformer has the
secondary voltage of 0.007 v. When the dimmer switch is set to the minimum level, the voltage
is 13.60 v.; when the dimmer switch is set to the maximum level, the tool can work when there is
2 amperes of electrical current or higher. The study on the capacity shows that the average time
for which the tool can locate the close circuit is 7.2 minutes for the distance of 8.2 meters, with
12.79 volts voltage and electrical current of 2.6 amperes. The findings from the study on satisfaction
of users who are technicians in charge of solving problem with electrical current show that the
satisfaction is in high level.

Keywords : Short Circuit Finder, Low Distribution System, Provincial Electricity Authority (PEA)
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Abstract

The objectives of this research are 1) to create the foldable and rechargeable electric scooter;

2) to study on the efficiency of the scooter; and 3) to study on the satisfaction of users of the
scooter. The samples of this research are 10 people who are fond of using scooters from Talat
Sub-district and Makham Tia Sub-District, Mueang District, Surat Thani Province, selected with the
purposive sampling technigue. Tools used in this research are data record form and questionnaire
on satisfaction. The statistics used in this work are percentages, means and standard deviations.

The findings from the research show that the foldable and rechargeable electric scooter is
designed to have three wheels with a 250 W hub motor and to be foldable and rechargeable when
carried into a building, using super capacitor to retain and transmit ions to the battery. Tested for
riding speed and efficiency, the scooter is found out to have the maximum speed of 25 km/hr
for 200 meters distance. The scooter can be folded and released quickly every time. The charging
is done while the scooter is drageed so that the electrical current is in the range of 0.12 - 0.15
ampere with the electromotive force of 2.72 — 2.78 v. As for the users’ satisfaction, users are
discovered to be satisfied with the scooter in the high level.

Keywords : Electric Scooter, Foldable, Rechargeable
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Abstract

King Mongkut's University of Technology North Bangkok has 3 campuses, namely, Bangkok
Campus, on the land the size of which is 88 Rai, Prachinburi, on the land the size of which is
1,809 Rai and Rayong Campus, on the land the size of which is 98 Rai. Recently, the University
has built many big constructions such as learning centers and stadium, and has renovated
existing buildings that had been old and worn out in order to support learning and activities
in the University. The objective of this study is the study on and compare the significance
levels of factors affecting the construction quality: a case study of King Mongkut's University
of Technology North Bangkok. The samples of this research are operation units including project
owners, designers, supervisors and contractors. The tool used for the study is a questionnaire
with 5 ranking scales, divided in 5 categories, with the total number of all the items in the
questionnaire being 61. Statistics used for analyzing the data are percentages, means, standard
deviations and values from F-test (One-way ANOVA).

The findings from the research show that the operation units, collectively and separately
as project owners, designers, supervisors and contractors, have the overall opinion towards
the significance of the factors is in high level. As for each category of the factors affecting the
construction quality, the factor of personnel is believed to be significant in the highest level.
As for the other 4 categories, namely, finance, materials and management, all the operation
units, or project owners, designers, supervisors and contractors, have the overall and
separated opinion towards the significance of these factors in the similar manner.
Keywords : Factors, Quality, Construction Works, King Mongkut's University of Technology North

Bangkok
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Abstract

The objectives of this research work are 1) to develop a machine to treat and eliminate

contaminants in oyster meat; 2) to compare the amounts of germs before and after the use
of the machine; and 3) to study on satisfaction of users towards the machine. The samples of
this research work are 15 oyster farmers in Surat ThaniProvince and 15 oyster sellers in Surat
Thani Province, who have been selected with purposive sampling technigue. The tools used
in this research are experiment results recording form and questionnaire on satisfaction.
The statistics used are Mean (X) and standard deviations (S.D.).

The findings from the research show that the machine to treat and eliminate contaminants
in oyster meat is designed and constructed as a trolley to wash 200 oyster at a time, and can
be used for selling fresh oyster outdoor (as street food shop). The machine has the water
spraying system to clean the oyster while they are open. The roof of the machine is a 150 Watts
flexible solar rooftop that serves as power source. Mucilage and contaminants in oyster meat
are eliminated with protein skimmer tool. Most importantly, the water used in the process is
treated and re-used with the automatic processing system. The comparison of the amounts
of germs in oyster before and after the use of the machine shows that the amounts of germs
after the use of the machine decrease, as follows: Vibrio has decreased for 87.34 percent,
Escherichia Coli has decreased for 51.14 percent and Fecal Coliform has decreased for 70.94
percent. As for the users’ satisfaction, the study shows that the users are satisfied with the
machine to treat and eliminate contaminants in oyster meat in the highest level.

Keywords : Oyster, Machine to Treat and Eliminate Contaminants in Qyster Meat, Vibrio
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Abstract

The objectives of this research work are 1) to create documents for the teaching of the
subject of Transformers, the code of which is 2104-2104; 2) to study on the effectiveness of the
developed documents used for teaching; 3) to compare the learning effectiveness of learners
use the documents; and 4) to study on learners’ satisfaction towards the documents for the
teaching of the subject of Transformers, the code of which is 2104-2104, before and after the
learning. The samples used in this study rate Students of Year 2 of Electrical Power Department,
Vocational Course, Nakhonsithammarat Technical College, who enroll to the subject of
transformers in Semester 1 of Academic Year of 2017, the number of which is 38, selected
with Cluster Random Sampling technique. The tools used in this research are documents
for the subject of transformers the code of which is 2104-2104, for 10 learning sections,
the pretest-posttest form for before and after the learning, and questionnaire on learners’
satisfaction towards the documents.

The findings from the study show that the effectiveness of the document is 82.74/82.32.
The learners’ score after the learning is greater than that before the learning with statistical
significance level of .01. Learners are satisfied with the documents in the high level.

Keywords : Documents for Subject of Transformers
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Abstract

The objectives of this research are 1) to study on the amount of jellyfish meat that is

appropriate for the production of jellyfish noadle with fiber supplements; 2) to study on the
appropriate drying temperature for the production of the noodle; and 3) to study on sensory
quality of the jellyfish noodle. This research project is carried out in accordance with PDCA
principle. The samples used in this research are 20 people who sell noodle or work in the
fields that are related to noodle, teachers with culinary knowledge and noodle-loving consumers
who are students and university students in Krabi Province. The tools used in the study are
questionnaire on sensory quality, which uses 9-Point Hedonic Scale, and experiment results
record form. Statistic used in the research is means.

In this project, the jellyfish noodle with fiber supplement is invented. From the research,
it is found out that the amount of jellyfish meat that is proper for the production is 150 grams
and the best temperature is 60 Celsius degrees used for 5 minutes baking. After the baking,
the noodle is hard but nit fragile, with smooth texture, and the noodle cannot be torn apart
so easily. Concerning the acceptance for sensory quality by 20 samples, it is discovered that
the jellyfish noodle with fiber supplement earns high scores of the acceptance for its sensory
quality in the categories of appearance, color, smell, taste, elutinosity, softness and the overall
preference have the mean in the highest level. This noodle product contains more nutrients
and is produced with the process that is clean and safe, with package that has been developed
in the commercial way, which can generate revenues for producers.

Ketwords : Jellyfish, Noodle, Acceptance by Consumers, vy Gourd (Coccinia Grandis (L.) Voigt)
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Abstract

This evaluation aims at evaluating the Vocational Management Project to transfer credits
off each subject in course programs by Bangpakong Industrial and Community Education
College, with the implementation of CIPP Model. The samples are 59 administrators, teachers
and educational personnel, 28 enterprises, and 226 learners. The tools used for collecting
data are 7 questionnaires that use 5 rating scales and 1 form of learning effectiveness record.
Statistics used for data analysis are percentages, means and standard deviations.

The findings from the research are as follows. 1) In the overview, the results from the
evaluation is in high level. 2) concerning the input factors, the overview from the evaluation
is in high level. 3) As for the process, the overview from the evaluation is in high level. 4) As
for productivity: 4.1) the overall satisfaction of administrators, teachers and personnel towards
the vocational management project is in the highest level; 4.2) the overall satisfaction of the
enterprises towards the project is in the highest level; 4.3) the overall satisfaction of the
students towards the project is in hish level; 4.4) the overall efficiency of the graduates from
the project, as in the view of the enterprises is in high level; and 4.5) as for the average
learning effectiveness of students of all departments in vocational level and higher vocational
level from academic year of 2017, the learing effectiveness is in the excellent level.

Keywords : Evaluation of the Vocational Management Project, CIPP Evaluation, Vocational
Management Project Regarding Credit Transfer Based on Prior Knowledge and

Experiences in Course Programs
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Abstract
The objectives of this research are 1) to develop an intelligent liquid fertilizer injection car
by solar power; 2) to study on the efficiency of the car; and 3) to study on users’ satisfaction
towards the car. The experiment is conducted at the grass plantation fields of farmers in Mueang

District, Surat Thani Province. The tools used in this research are data record form and
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questionnaire on satisfaction. Data are analyzed with means and percentages.

The findings from the research show that the intelligent liquid fertilizer injection car by solar
power uses solar cell panels to turn sunlight into power that is stored in the battery and will be
distributed to systems such as wheel driving motor and water pump for injecting the liquid fertilizer
in vertical and harizontal lines. After the movement of the car is tested in order to determine the
efficiency, it is found out that the car can move in the set direction for 5 times. After the function of
fertilizer injection with remote controller is tested, it is discovered that the car is functional as
controlled every time. From the test of power charging, it is discovered that from 08:00 to 17:00, the

average time that the car can work is 7.17 hours. As for the users’ satisfaction towards the intellicent

liquid fertilizer injection car by solar power, the overall satisfaction is in the highest level.

Keywords : Fertilizer Injection Car, Liquid Fertilizer, Solar Power
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Abstract

This research project is a study on the ‘Creation and Performance of Waterlogging Level
Alarm at U-turn Point Under the Bridee by Microcontroller System’ and has the objectives to
1) create the Waterlogging Level Alarm at U-turn Point Under the Bridge by Microcontroller
System; and 2) to study on the efficiency of the Waterlogging Level Alarm at U-turn Point Under
the Bridge by Microcontroller System. The tools used for collecting data are experiment results
record form, questionnaire and evaluation form. Statistics used for analyzing the results are

percentages, means and standard deviations.
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The findings from the experiment show that the created Waterlogging Level Alarm at U-turn

Point Under the Bridge by Microcontroller System can save energy because it uses solar cells

to generate power. The results from the experiment in a laboratory show that this alarm can

detect and display the results within the distance of 0 - 99 centimeters, and can notify the user

through Line Application. The findings from the evaluation show that the efficiency is in the

highest level and the accuracy is found out to be 95%.

Keywords : Microcontroller, Waterlogging Level Alarm, Line Application
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