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Abstract

This research was conducted to study the influence of air chambers on solar pumping systems,

F v ivall|

(Energy Innovation)

which tested on a reciprocating pump. The system is powered by solar panels, which generate electricity

and supply it through the battery to the pump. The experiment was performed by adjusting the size of

the air chamber, which can divide into four experimental sets, including set 1) diameter 2.5 inches, height

:
3
2
]
3

50 centimeters; set 2) diameter 2.5 inches, height 70 centimeters; set 3) diameter 3 inches, height 50

centimeters; and set 4) diameter 3 inches, height. 70 centimeters. Each set was tested by measuring

@

water flow rate and pressure in the piping system for both single and twin pipe air chambers, compared

to a set without an air chamber. The study found that the system with a single-pipe air chamber of 2.5-
inches diameter and 70-centimeters height had the maximum water flow rate and pressure, which

increased by 5.28% and 40%, respectively, compared to the system without an air chamber.
Keywords: Solar pumping system, air chamber

UNARED
53 ”Enf"ﬂﬁwsﬁuLﬁaﬂﬁﬁﬂm§w%waﬂuaqﬂaﬁﬂa’mWﬂﬁﬁwiaizuuquﬁwwé’qmuuaqmﬁm&T Favihms
mmaauﬁum%aqquﬁquusﬁﬂ Tindarunnuramadiasorfindiduumdmdsnudaheiuuunnesluduaios
q‘mff] vhnsmaasslasUiudsuravesyionineania Tasutseenidu 4 yavieae fo yafl 1) vunadusinu
AuUNand 2.5 69 AN 50 wuRng YAl 2) vurmiduruaugnana 2.5 G mugs 70 wudluns ga 3)
YU UL UENa19 3 7 Auge 50 lwuRns war Yadl @) suaduriuguinas 3 2 A 70
\URLUAT ImaLwiazﬂqm/‘hmsmaaﬁmﬁmsﬂmﬂuaﬂuaqﬁﬂLLaszéfuﬁﬂszU TuuuRndaionnetnauuuse

Wenuarvier Wisuisuiuvyaildlafadsienneinia annsAnwinuinisfassienneinavuinduniy

g | YsasIEMSWENIUNAINUGEUEU



AUENa1Y 2.5 17 anugs 70 wuRuns wuureiiendvinadasinmsivavesiuazussiuinduinniian lag
Wiy Seway 5.28 uay fovay 40 muadiu WailSeuiilsuivszuunldlddnnaieinennie

v
& o

AEARY: SYUUEUIINAIULEANDTIRY, Yionanie

unii

iwdosguinduaieddfifitunndmiuiuinendelasialy eldguinnnunaniuiieldluatadou
iiemsgulna u3lna uagldlumsugniiviieliiudeanusioanisih uarldusinahmunnudesnisvesi
syuuguiiitomaineas dlvigjogluiufiflniudlifs ssdeulfindossududumdedddndanuainnis
Lmiwﬁl,%aLWS@W@ﬁ%aﬁﬁa&p&ma"ﬁm wazdnadrelymuafivdusg  waskulimemmidemaleadass
Wisdu nevesiiisaanslfiedosguindlnindtidesdrldnulflansiuiivionifaedids duudonilid
aned vhlnassuuaneadliitvmelaunsusfaudoimstieldlunsudeuriaifielflufanssumsmsainuns
wlimusaguindesruuguinliiilg vieasverosruuliinasdosdealdgnglumsindassuuaedsini
a9 wdnunaseiindSudnmadenuilssannsminsnadslniiielflunsguirlasameiuiinem s lisliin
winis [1] szuuguimdsnuuaseniing SaduitaulauasgninanldnuiisduimngfinnavesUssima szuuguih
wd e ndTgunsaiinntu uasdinslirumanvaetununnussnzaumeuras sz

vieWnoIna (uesua) luduvesgunsalreifinmesszuuguihdenniafesguimisiudsiesn ns
THiaTesguindsiluldeuvdolusedaiuvid siadeeglussduiigauas ssosmensdsiionlnasshliuowmes
Iyideme vesaiadesdialdidnglumstentieing wagldussiuitessresnamlumsguinfuuenslisiuseo

v

Arsensiudwalivanaauinlgla [2] iewneiniafegunsaldieifinyseansamseuuguiniinunsnsly

v o
' N

vio W38 aun 2.5 93 3 §1 delngnitundelunsdnelavaeriel ke iuriednififvunndnni
nsfakaviowneinia enalivimieaesviofld staziaviomuaveaviorineinadslildfiuvuame fmsld
sivannuaeusnststulUlusaziiud swdsinisinvimaaesvionennatuiunesislagldludi 220
Tadfnalignnisinavenigatu [3] naiamiaugninlelasluiinduasnansiiy taatiuddldluuyasn
Srurundmaliszuuguivhaumin quinldtes Smsdgademedeailideda uflvlaoduussansnm
%u‘fﬂ,msmﬁ’wé’ﬂmmaﬁnLsﬁmwszhsjLﬁuﬂszﬁw%mwiwuquﬁwﬁﬂﬁlﬁﬂ%mmﬁwLﬁmqq*ﬁu [4] s maanu
uavefindunUiuliludneing sadsmaguinussavinmgeueglussduiiansn sotluldusslendldlnedanudy
numaassgiausanuiiuasuloma (5] uissnadeyaielflunmuisudsulsznovlumsinauladenlitmi

NaIUEmend Andsvieinennianivnamngauiunsly InsmAdetiaulanasfnunssuuguimasnuuaeniing

nadndduunweiteivdredilnefinedvinavesieinemenfisemsldnuressuuguidngm

WQUszasA

WefinwnnvesienneMAamasnen s LYaIsE UUEUINNG I ULase ng

SAEIFMSWHACLNAINUGEUSU



10

VBULUANIUIIY
1) AnwwienenmAvwadusuAudnans 2.5 93 wag 3 17 A2INEI 50 lWURLAT Way 70 LeuRlLNg

2) negeunslénulagindnsnisivavesiuazussdiutnninsesguinautn

ad o o
9N1379¥Y
n1sAnwdninavewiewnenANfesyuvguII NS ULatTing IneAnyinansenuveduriiy
quéﬂmq mmqwawiaﬂ’ﬂmmﬂﬁdqwasiaé’mwm'ﬂwaLLazLLiaé’usuaqﬁﬂé'LmqmiﬁﬂmL‘flusmﬁaﬁ
H971 1 iiunusiudeyauaz@nwideyaiiowiu
97 2 Ieen wag Annwioine1n1AniusEUUUUINAI UL NG
9197 3 NeasusTUUlUNUNANT
9% 4 Vpswhdeyaniainumela way asunan1snnaes
= 73 g v
1. AnndayaiUawiu
msfnwdeyafiifieades laun deyamsvieuuessyuug UG UUAeITIng Hansenuveud uH1u

AU ATNES YeeinenAdsasesnsN1siviavenin mslvitniis s edledmiuinAwine uasnguiau 4

'
a

PNBNENTIVING BazUIe NIV

2. InnseuuazAnnAsianaInia IIfUTEUUFUUIWAS LA TN
dreyannmsAnsidewiunldlumsfnwszuy vieinenma Wiussuuguindsnuuaeiing gl

JumauluNMIeRNLUURAYY

S a

msAnuil ldNunuInawUaLnYns AurInerman suazmalulad samninendesssumans Aud¥adn lums

va o

a & P ~ H ) a ¢ & v A H o | e Yo

AARIIEUU (M0l 1) ienaseusyUUg UUWasULaenfindy I dendenldiniesguirgudn (Piston Pump) Aildiu
Toinszuanswuuiivunsesdsedi Tnglduawmesiadslninuunn 500 Jod wsaiulni 24 Taad (nmil 2) svuy
viewldviedanin 33 vwm 1 99 Wiedsid uaveanniATesdul wdanvweviednwawie % duduviedmsu

eilUlganu

N X

29N 2 1ATesguIgUTn

(Piston Pump)

| MsEEIEMSWATUNAIMUGEUSL



v ' v v
Y N ° o

msAnwtvinns@nevienneinia (nud 3) IngRnasnuiaiesguinaudn (Piston Pump) Audsin

Y R

e

sonfoudsiluldnu uiswendu 4 gyaneaes swaziBondisil

1) VAR TUANEINANS 2.5 13 Aage 50 wuRns

PAFURUANINAN 3 U7 ANNES 50 LWURWAT

)
2) vuneduruguenans 2.5 & Aga 70 wuisns
3)

)

4) PAFURILAUENANE 3 173 AINED 70 [URINS

27 3 viewnena @lglunsAnwn)

3. AansszuuTuiiuidne
msAesssruUluiunAnw [iennaeuUseansnImNITIIUTeTEUUEUTINE I UL Ind LU UARGA
@ A o H o = o = i W - W
viefinenia Ae Lasesguingutn (nmd 4) nageuwuuiivis lildldvieineinia wuuiiaes ldvienenia 1
vio wuufianu ldvieine1nia 2 vie laefindaioine n1Ad udIonsyerI9INATBIGUUT 2.5 LUAT UaY

JLYENNTENINMONNDINANA 2 YiDBg 20 Lwuming

4 ) i) b 15 e

muil 4 psesguiguinuuulilavieninennia Tavieinenniea 1 vie uag ldvierneina 2 vie

4. NAFUTZUY

ndsnfnnaeineini Lfﬁwﬁ’uszwquﬁﬂwﬁamuLLaqmﬁmé Aidevinsiudeya Snsmslvaest
wazussuhludumaiednieenainvieneinia wiessaussiuliiuasnssualninlussuulnefiswaziden
Fstaluil

nsndeUsEUUTeainomAiidrosruUgUimEsNuLaseTind Thmameaseuieiesgutiguin wuud
wummaidsadlyl Tnemaaeutasnansivavesiuasusstudlussuurenaiosgui vn 2 und 1w 3 ads
Tnefinsfinesiuazinataussi ((wdl 5) maneds wdnhludeunsmsewinaussiui fusasinisiva
vani wieufuTnussiulwiuasnszudlnih (nnit 6) delnseidiuiisumsvhaureseinenaiiise
wuuquﬁwwé’mmummﬁmé Wisuisuiunisladldviewnennie 67’}@Lﬁ‘usﬁayjaLLU‘ULﬁmﬁuimaaamviaﬁﬂmmﬂ

2ONINTEUUFUUMEIINNTNARBUTUGE I

FISFAISIVIN
JOURMAL OF RE

ISWADVILUNGAINUFGEUSU

EMN T

11



IEnAN Y 5
l \
o

Al 5 TwasinUsunaiazna AT IFULn

a 4

At 6 Madtwesiazieuilines

5. MsAAszidaya
miﬁﬂm%‘w%wa°uawia‘ﬁﬂmmﬂf/‘iﬁﬁia'iz‘uUquﬁ:ﬂWé’qmul,l,aqmﬁmﬂﬁﬂmﬁmswﬁsﬁa;&amqéﬁumwﬁﬂ

dhAndasmslnavenit useiui sgalvidn Geswrimiindaliiiaingas P = 1v) fldannsneass sing

yavaaesiildviewineinia 1 vie fu 2 vie uasyanmaesiilallaldviorinermameniads Wisuifisunanshau

LLamﬂugﬂLmUﬂmw

NAN153BUATAUIIEHANTTIAY
Tumsfnwadsilldiagesguihguin shnsdnwdvsnavesviewneiniafiddessuuguiingany
wasorfing Allunsfnuiloeniuusieitnenma ansafindsldfuniesguingudn (Piston Pump) fuds
heonnoudailullunuusesnidu 4 gemanes Mndeyadasniivarenii ussiiluszuu uasAnfdsdlnil &

wandlumsNA 1 dhandeunsiiuSeuisudninavesienniiinesnsinsivavesinlussvuaziulasail

(Ml 7-8)

12 | MSASIEMSWACTILNAINLGEUBU
JOURMAL OF RENEWABLE ENERGY

WAALMITY




a

A13199 1 Joyadnsinisinareain ussdui wasfasliih vesaTesguiguinndsnuwaseing

W

ANPNVIDNNBDINTFA

iATasgULIgUENNALLEIRTding

Wuruaudnang, AU iaLfen GONG! L
yiann an51 TN M5 TN
% . % g, | Wi
21N n1s5luan Tuvie Asvaln | d1luvie
(inch) (Litres/min) (psi) (Litres/min) | (psi) W)
lsifiviavinannae 25.33 5 25.33 5 144
2.5 i, 50 %, 26.17 7 26.00 6 144

251, 70 a1, 26.67 26.33 “
3.0 417, 50 T, 26.00 25.50

3.0 i, 70 %4, 26.17 n 26.00

w LS | S o W = d a & . w
aﬂ'i'tn"l'ﬂ“ﬁ‘ﬂaﬂu"llﬁiﬂﬂqﬂu']guﬁﬂ“ﬂﬂqquuﬁqaqﬂﬂﬂmanﬂﬂQﬂa“ﬂﬂ"ln"lﬁ

28.00 300
i= 26.00 250
S
-8
v 24.00 200 o
®© 5
= St
2 2200 150 &
® =
3 iz
= 20,00 100 &
=
[~
[ g
=
2§ 18.00 50

16.00 0

& & &
P o P &
B 3o & &
. l‘v rb- rb-

-umnl.ﬁmhuqua‘mmau.azmwm'wia-ﬁ‘nmmn

W viovnenmiade [ vievneimAsesis ¢ nidaldv

' v
a o 1

auil 7 dnsmistaveniveaessguiiguinndsnmuameiind fefiedwierinetne

JEFISIFIMS WAL IUNANNUGEUBU
JOURNAL OF RENEWABLE ENERGY
FOR COMMUNITY (FREC)

13



14

nannasesinsnamsluavesintSsuilusuadurugud nansuazaugevesyiswneime Tagld
fiosTausinasimudn é’mwmﬂwafumﬁ%ﬁwfunﬂsqmmaaw‘?mw‘lﬁ 1 vio uarld 2 vio Feazfiudwnntes
uansinity Tneviewinenmaunadusugugnans 2.5 i euga 70 wuiies 1d 1 viewnone ldnaninannndi
vievuneduil 2667 Ansseund tuaniibilaviewnenneiidsnsinslua 25.33 Ansoud iuduAndufosay
5.28 Tneflirdesgui-ldmddnihuiniud 149 Sod andiuldd milaviewnemalifidutiedesammdanuildus

agdle witaellduSinanih ity Saivhnsfeswiennenmeadiivssuuauinfildegiietiaiindnsinisive

YNy
wssAuITRNRTRsgUINgUINNAIULAseTfindillaAnawiarinaana

8 300

T = 2
T 250
A
= 200 o=
“g LA 35
@ 4 ¥ xrz) 150 =
o *
= R

w
B

LIIRUTBIUT
nad

100

8

o

50

& & &
o S o
o L4 v
s ! 2
a2 <

wuadueugudnaleuazAlINgviavine InA

visvinemmiadina [ vievineimAdania e madlii

v
° o 19 a

A9 8 LmﬁuﬁwaqLﬂ%@qqumawﬂwmmuLLaqmmmsﬁLﬁaﬁmé’wiaﬁ’ﬂmmﬁ

U

HaNIAReIUT BUT BULS W U veioRnoNAwIne 199 Tngldinadauseutnnudn viewnenie
PAFURUAUENANE 2.5 17 ANNGY 50 lWuRANT Uay 70 lwufung uagvionnemevuadulugugnans 3 43
ANE 50 lwuRlng wuuld 1 vie fuswiuistugeaedl 7 psi diinanithildaviewnenenfiussiuil 5 psi st
a & v o P I VW a v S a a oquw v T oA £ ]
Anuferar 40 dsnmit 8 Fadildinnslavieinenmadiand ilussuuguuningd iliuswiviiugdy uinms
WnTnazInmiesuwnssiueeniUluusazyavnass WewSeudeuiainanniauuuld 1 vie U 2 vie anuavnaes
Aidentduuy 1 vio swtiwandunuadls warldussiuinannnituuuldviewinenne 2 vie Taefia3 esguinldy

MasliwinRun 144 T denanluuarinedu

NSFISTEMSWHTLNGAIMUGEUBU



d3UNaN15338

nsfnw1dninavesvieneniead fa sy vuguimdsnuuasonfindlasldiad osguiiguin
(Piston Pump) Ansaviewnernesudaiteenteudailuldon Inenageuiasnsimsinavesiuasusaiuilu
sruuraAIasgun M0 2 wfl ieTisziTsuisumavhauresieineinia uasfuteyauuuifsaiuiy
szuviildfivierinenma nanismeassmuin mﬂﬁviaﬁmmmsmhaLﬁmé’mwmﬂuammﬁﬂuiznguﬁﬂﬁ usin1g
disduazuanansiusenty Tnsldmasiwiiuga 7 194 fad Fsnslavieinennia 1 stedlulussuy wwady
KuAgugNaTeseRne A 2.5 41 Anugs 70 wuRmns fUmasnsnsinaveninasusstuingunn
fian Tnefidnsnsinavesiuiutu Sovay 528 wazussuilussuuifisduiesar 40 iaFeudiouiueei

ludlaldviawnannne

VRIGITRITTE
1) msiinsnulasliviowundug isduilenussdvsnmaeanivievuslaszannsaiudnsing
Ivaveshuazussfuldiian
2) esfimsfnulnglfindosguinfivarnuanetu iemussavsamgsgnineiosguinvialavuala

rasaiudnsnslvaveniuasusaiulaanan

v v
s

3) NsAnwnEnavresienneNAndAesrULgUUING IULaTendll LAdnwiganaaeInsinen
nezesguiuludmainanaudiUdesineeniintu laladrsinluldnuais msinsdnwilagnisden
Tuldase wuluszuuimen vise naaeuguinduiisgs Wielvladeyanisldnuaieiuinau Jaagannsadonldln

Iagndeumanzausely

LONE5D1999

o

[1] slin Fesgaduna Soyns Ardayayn wagndan wasdun. (2561). mavseyndldssuulnilivaduaeiingusaiu

] o
v

mdmsuiUssUlutuine:de. ansssirniswianunaunugysvy, 1(1), 28-33.

[2] vaiouldl. (2555). waswa ESUUQU‘S']W%%’QQQ weluladymiu dududle 12 AanAY 2564, 31N
http://www.monmai.com/uost/

(3] anlus 37ule. (2561). Tassnrsmsudmssanisiniiantsinens sgrelidausauvasyueu dulsedy
FTUANANIY 9INBLIDY TINIAUATIIVANN. TATINURLAY INeIAEATUMTRN. UATTITELN :
unMIeaumalulagsvusAadaIu.

[4] ey Taeu. (2561). “W&umiquuﬁwizﬁwﬁquﬂéﬂiﬁ%ﬁamﬁfo"qmuﬁﬂﬂaaﬂﬁa 7, Tu msuszyu
391539 waTuTANTIUEENETSH ASAR 5 Uszat 2561, Tuit 68 Suen 2561 a1 Suneiiles
Jmdaen. mn - WMnedemAlulad S1TRad UL AN

[5] Aiflatiust aunewia. (2557). mavssfiuaruduimaassgaanivesssuuguiwisnuuafindiite

NSNEAS. LIS INermansuynUnde. Unusntl | unine1desssuaans.

MSAESINMSWADYIUNAINUFEUBEU

15



A5 AU AUIINTEUUNANUI S0 UNWAITUKREIDINAG FTAUNUTLUUB UMAINA 19T ULEID19 e

To Use the Solar Hot Water System Combine with Solar Drying System

Yoema $nn1sa’’ feanna ananswand’ uazeing duenes’

Pongphol Rakkanrane'” Kangsadan Sagulpongmalee” and Chaleedol Inyasri ?

' anun3yImnTInenavinig Angdmnssumanswazinaluladonamnssy
WIS TVAYNYTUT 38 1y 8 Fuaune sunewdies Ymiamasys 76000
? @UTYTIAINTTUNGINU AFINssumansuazmaluladanainnssy
UMIMEFYTIWAYNYTUT 38 My 8 FIUAUTI BneLiled JmIamysys 76000
'Division of Industrial Engineering, Faculty of Engineering and Industrial Technology
Phetchaburi Rajabhat University 38 Mu.8 Nawung Phetchaburi 76000
“Division of Energy Engineering, Faculty of Engineering and Industrial Technology

Phetchaburi Rajabhat University 38 Mu.8 Nawung Phetchaburi 76000

"Corresponding author: Tel.: 032 405502. E-mail address: pongphol.rak@mail.pbru.ac.th

Received: 1 June 2021, Revised: 20 September 2021, Accepted: 30 September 2021, Published online: 30 April 2022

F v ivall|

(Energy Innovation)

Abstract

This research aimed has designed and built a solar drying system by using heat from a solar hot water

:
3
2
]
3

production system together with a solar energy drying system. The heat exchanger was designed for the drying system

with a width of 1 m and a length of 1 m. The heat exchanger was designed with a heat exchanger area of size 1.267 in

@

diameter and fitted with circular fins, 39 mm in diameter, using hot water from the solar water heating system as a

power source. Have capacity 150 L packaging drying system, the dried product is 1.2 kg of fresh sugar. The experiment

was conducted during 6.00-18.00 hr.

The heat from the dried with a non-thermal solar drying system from the solar water heating system with the
amount of heat and the efficiency of the system. The maximum moisture content was 0.459 kW and 49.21%
respectively. The wet standard moisture content started at 92.45% until the final moisture content was 38.3896% from
1.2 kg weight decreased to 0.53 kg and the solar hot water generating system had the highest heat and system efficiency
of 4.012kW and 57.13% respectively. The wet standard humidification starts at 92.45% until the final humidity is 20.83%
from weight 1.2 kg to 0.21 kg with the same initial weight and humidity. The value of the sugar cured by the auxiliary
heat solar radiation drying system from the solar hot water production system was 7.92% lower than that of the

auxiliary non-heat solar drying system by 17.55% and 0.32 kg, respectively.

Keywords: solar radiation, drying system, solar hot water, heat exchanger
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Abstract

This paper presents development of light trap mudaria luteileprosa holloway low cost solar energy
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cooperated the environment monitoring system with loT technology at Cho-airong Narathaiwat. With the objective of

eliminating and preventing pests that damage the orchard farmers, and to break the life cycle of insect pests by using
ultraviolet light wavelengths (Ultra-Violet; UV), against insect pests that like to play with light, such as heliothis armigera,
spodoptera litura, mudaria luteileprosa Holloway etc.,. By using a 5 blade exhaust fan and a set of black light lamps 20
watt insect trap, with a 12 volt battery with a capacity of 100 ampere-hours, without having to connect to the main
electrical system of the building. By using a 120 watt 12 volt polycrystalline solar panel as a source of electrical energy,
it has a total timer control system for 7 working modes. As well as the development of an online environment
monitoring system (IoT Monitoring System) and collecting weather image data, and can be accessed in the form of a
cloud computer (ThingSpeak), from general web browsers in areas with internet access. To collect statistical weather

images at the time of pest infestation, for planning during the pest epidemic in the harvesting cycle of durian garden.

Keywords: Ultra-Violet, Mudaria Luteileprosa Holloway, Cloud Computer
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1 2021-05-27 18:00:44 29.1 73.9 31 78 6.205,101.82
2 2021-05-27 18:01:07 28.82 76.08 29 81 6.205,101.82
3 2021-05-27 19:00:00 271.78 81.73 28 86 6.205,101.82
4 2021-05-27 19:00:23 27.71 82.49 28 87 6.205,101.82
5 2021-05-27 19:00:45 27.33 84.22 28 89 6.205,101.82
6 2021-05-27 20:00:04 26.53 83.43 27 88 6.205,101.82
7 2021-05-27 20:00:27 27.64 82.92 28 87 6.205,101.82
8 2021-05-27 20:00:50 27.71 82.60 28 87 6.205,101.82
9 2021-05-27 21:00:06 27.65 84.41 28 89 6.205,101.82
10 2021-05-27 21:00:29 26.95 85.41 27 90 6.205,101.82
11 2021-05-27 21:00:52 26.56 85.69 27 90 6.205,101.82
12 2021-05-27 22:00:01 27.03 85.68 28 90 6.205,101.82
13 2021-05-27 22:00:25 26.88 85.80 27 90 6.205,101.82
14 2021-05-27 22:00:48 26.79 86.03 27 91 6.205,101.82
15 2021-05-27 23:00:04 27.95 86.02 28 91 6.205,101.82
16 2021-05-27 23:00:27 26.84 86.44 27 91 6.205,101.82
17 2021-05-27 23:00:49 26.52 85.92 27 90 6.205,101.82
18 2021-05-27 00:00:06 25.89 86.78 26 91 6.205,101.82
19 2021-05-27 00:00:32 25.74 86.56 26 91 6.205,101.82
20 2021-05-27 00:00:56 26.11 87.01 27 92 6.205,101.82
21 2021-05-27 01:00:12 25.64 86.65 26 91 6.205,101.82
22 2021-05-27 01:00:34 25.73 86.71 26 91 6.205,101.82
23 2021-05-27 01:00:57 25.66 86.82 26 91 6.205,101.82
24 2021-05-27 02:00:15 25.45 87.91 26 92 6.205,101.82
25 2021-05-27 02:00:37 25.33 88.45 26 93 6.205,101.82
26 2021-05-27 02:01:03 2536 88.67 26 93 6.205,101.82
27 2021-05-27 03:00:20 25.45 89.26 26 94 6.205,101.82
28 2021-05-27 03:00:43 25.11 88.95 26 93 6.205,101.82
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Abstract

:
3
2
]
3

In this research, design and development of vegetable lettuce growing cabinet using LED lighting

with control system via smart phone is presented. The purpose of the vegetable lettuce growing cabinet

@

are design for grow vegetables that can provide artificial light throughout the day and can be planted in

a place without sunlight. The structure of a vegetable growing cabinet with LED lighting of width 100 cm
x height 150 cm, and each shelf can vegetable lettuce growing 15-20 pots per shelf. In this work, lettuce-
awakening experiments were conducted for 45 days, which will collect the intensity of light and
compared the sizes of vegetables using the LED light vegetable cabinet system and the conventional
method of growing lettuce. From the experimental results, it was found that the lettuce grown in the
LED grow cabinet receives constant and continuous light while lettuce grown in a conventional way that
only receives light in the daytime. The lettuce grown in a vegetable growing cabinet with LED lights will
grow better than that of a conventional method for about 10 days. In addition, vegetable lettuce growing
cabinet using LED lighting with control system the can be controlled via smart phone. Therefore,
vegetable lettuce growing cabinet using LED lighting can used for to grow lettuce in a rental room,

condominium, where there is no sunlight.

Keywords: Vegetable Growing Cabinet, LED backlight, lettuce, Smart phone.
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The Study of Imbibition Effects in Sugar Milling Process on Sugar Processing
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Abstract
The objective of this study was to study the effects of imbibition of water in the milling process on

energy consumption, loss in bagasse and total losses. Data from actual production was collected and

g
5
b
5
2
g
-G
g

analyzed; accordingly, the empirical models were developed for data analysis. Consequently imbibition of

g
g
o
z
=
g
;
g

water effects on manufacturing process of sugar in several aspects including loss in bagasse, mixed juice brix

and bagasse moisture (relating to of bagasse consumption as fuel) were illustrated. The quantity of imbibition
water variation was varied between 24 - 36 % to see its effects. Subsequently, the fuel consumption, loss
in bagasse and total loss were finally investigated and analyzed. Increasing the amount of Imbibition reduces
the loss in bagasse, but it caused the increases in the energy consumption of steam for evaporator due to
the low of mixed juice brix. In addition, the fuel consumption was also increased due to higher moisture in
bagasse as the imbibition increases. The results showed that at 27% of imbibition water, the energy
consumption was equal to the sugar loss, however total loss became similar in data point of quantity of
imbibition water. At the total loss, it's not much different. This is because increasing fuel consumption is
offset by lower sugar losses. Therefore, the results from this study are able to be used as economic guidelines
for decision making of optimized quantity of imbibition water in the milling process of sugar factory. However,

the results of analysis probably vary according to price of sugar and bagasse.

Keywords: Steam, Bagasse, Mass and Energy Balance, Simulation
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Abstract
This research will examine the use of producer gas produced by thermochemical conversion of
wood charcoal for water pumping with a small diesel engine. The parametric method was used to
investigate water pumping rates, specific fuel consumption rates at the head of 1 and 2 m water supply,

and a comparative study using diesel fuel and dual fuel. The results indicated that the specific fuel
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consumption rate was between 0.035 and 0.046 L/min, the water flow rate was 350-395 L/min, the

maximum thermal efficiency was 43%, the wood charcoal fuel consumption rate was between 1.60 and
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2.80 keg/h, and the maximum displacement fuel rate was 62%. Economic analysis determined that the
initial cost of the gasifier system was approximately 25,000 Baht, the profit cost from displacement diesel
fuel was approximately 4,260 Baht/year, and the payback period is within 5.87 years. It can, however,
shorten the payback period by producing charcoal, using biodiesel cil, and increasing the system's

frequency of use.

Keywords: producer gas, gasifier, water pumping, wood charcoal
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Abstract
Potential evaluation of biomass brick kilns was studied by comparing the new design of
biomass brick kiln and a traditional kiln. Brick burning temperature and flue gas emission were
observed. Preliminary data and technical backeround were collected and used for calculation. The
results pointed out that the new design of biomass brick kiln showed similar temperature profiles to a
traditional kiln. It can be applied for brick processing and suitable for an entrepreneur in Hangchut
district, Lampang province. The controlled temperature of drying process could reach 500 — 600°C in

time of operation and the maximum temperature of brick burning occurred in the range of 1,000 -
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1,100°C. The increase of capacity and combustion efficiency were 42.85% and 3-4%, respectively. The
reduction of biomass consumption was around 4 tons each batch. The specific energy consumption of
brick was 2.26 MJ/kg. The basic cost for brick burning was reduced by 44.25% and payback period was
1.14 years. However, electricity consumption and burning time increased as the use of air blowers and
long-time calcination which were increased approximately 160 units and 24 hours, respectively. These
data can be used as operation guidelines for a brick entrepreneur to adapt for biomass brick kilns in

the future.

Keywords: Biomass, Brick kiln, Combustion, Evaluation, Potential
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Abstract

The objective of this research was to produce and analyze the properties of corncob bio-char

o
:
w
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=
g

with using moving bed pyrolyser. with a capacity of 280 L. The LPG gas is the fuel for heating. Used motor

and Reduction gear to stir the corn cobs. The outside of the reactor is insulated. It could heat to 700-

5
o
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F
=
g
g
3
g
g

800 °C, used corncob with a moisture content of less than 20%. Biochar production 3 times, and take
them for chemical analysis. The results showed that using a moving bed pyrolyser heat temperature up
to 590 °C, and average temperature 477 °C. The yields of the process consist of Bio-Char, Wood Vinegar
and pyrolysis gas accounted for 28.5%, 12.2% and 59.3%, respectively. The highest fixed carbon content
70.95%, the lowest volatile matter 22.39% and calorific value 28.55 MJ/kg. The physical characteristics
were in accordance with the theory of charcoal production. In addition, biochar can be promoted to the
community to produce briquettes. And in agriculture, biochar can also be produced as a soil conditioner

for cultivation and reduce the acidity of the soil.

Keywords: pyrolysis process, pyrolysis reactor, bio-char, corn cob
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Abstract
This paper presents the experimental investigation of thermal enhancement factor in a solar air
heater channel fitted with a rib turbulators on the absorber plate. Effect of the rib height was examined
to evaluate the thermal enhancement factor in the Reynolds number from 4200 to 25,800. The ribs were
mounted on the absorber plate with constant angle of attack, a = 45° and constant pitch ratio RP = 1.0.

Effect of e/H = 0.1 0.2, 0.3 and 0.4 were investigated. The experimental results showed that the rib on
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the absorber plate provided the heat transfer and friction factor over than the absorber plate with no
rib. In the range studied, the thermal enhancement factor was found in range from 1.33 to 1.71. The

e/H = 0.1 gave the maximum thermal enhancement factor at about 1.71 at Re = 4200.

Keywords: Solar air heater, Rib, Absorber plate, Thermal performance.
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Abstract

Water is an important resource for human life in terms of consumption, cultivation and industry.
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Conserving water and search new water sources to respond usability, that was challenge for the

researchers. Therefore, this research aims to study and test the production of water from atmospheric
air by using two heat exchangers connected in series with compared to the air condensation test on the
freezer door and use a clear acrylic sheet to replace the thick glass freezer door. Temperature control
system was used refrigerator during testing and uses a 150W blower fan to feed air into the system in a
range of 12-17 m?/h. The testing time of 24 h continuously, analysis results was of the morning, afternoon.
evening and Late night. The result was found that, the air water generator can produce water well and
highest efficiency of water production from air was of 54% that was happened in evening time. High air
humidity was resulted in higher condensation of water from air. In evening and late night was obtained
highest air humidity and lowest temperature and that was achieved of 75-84% and 24-28°C respectively.
The maximum rate of water production from air in heat exchanger was obtained 31.17 g,/h while the
water production rate from condensation on clear acrylic sheet was calculated of 78.67 g,/h at evening
time. The results of this research will serve as the basis for design air water generators in support

agricultural sector.

Keywords: water extraction from atmospheric air, condensation reaction, heat exchanger, refrigerator
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