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The Relationship between Velvet Antler Weight and Body Weight of Captive Deer in

Ramkhamhaeng University Deer Farm
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ABSTRACT

The main purpose of deer farming business is velvet antler which deer produce new antlers yearly.
Velvet antlers are soft and covered in velvet-like hair. The large, long, big and heavy velvet antlers are
the ones with the good price in the market. The purpose of this research was to find out if there was
any relationship between velvet antler weight and body weight. The studies were occurred in both captive

sika and rusa deer in Ramkhamhaeng University Deer Farm with ages between 3 and older than 8 years old.
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The results showed that sika deer did not show any relationship between velvet antler weight and body

weight no matter what ages they were. On the other hand, rusa deer significantly showed the relationship

between velvet antler weight and body weight in every age. The body weight was high, the velvet antler was

heavy, the body weight was low, the velvet antler was less heavy, not depending on the age. The data from

Ramkhamhaeng University Deer Farm indicated that deer fed with diversities of food produced high quality

velvet antlers. These results may be explained that the physiological mechanism of rusa deer which are

native to tropical region responds to food better than sika deer which are native to temperate region.

Keywords: body weight, rusa deer, sika deer, velvet antler
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T lmssunnnansisousasindnnawli 1 mjuﬁmmmﬁmzamﬁm’h 2.00 LAy mjuﬁvléﬁﬂimaﬁﬂgaﬂ'h
2.00 Mznafia J48 lkdranugndaagatis 91% LLa:a‘iwmuﬂgm’mé’uw"’ufwau‘sw%mﬁﬁwa@iamsmaﬁm
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ardan: mamilesdays Maviune ngenuFuEus madwundoya wansiFon

ABSTRACT

In this research investigation, the researchers apply the knowledge of data mining to analyze the
academic learning outcomes of the students in various courses in the first year study plan of the Department
of Statistics, Faculty of Science, King Mongkut's Institute of Technology Ladkrabang. The researchers
also establish the relationship rules between the learning outcomes of the courses taken with a grade point
average (GPA) lower than 2.00 using the association rules with a priori algorithm and the decision rules for
data classification with the technique of J48. The results could be used to make a plan for the study of the
students. The study found that the rules used for the classification of the learning outcomes of the students
under study with a GPA lower than 2.00 and those with a GPA higher than 2.00 using the J48 technique
yielded the accuracy of 91 percent. The number of the association rules of the courses that affected a GPA

lower than 2.00 of the students under study was 5 with the reliability at 1.00 and Lift>1.00.
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STATISTICAL ANALYSIS = D+: Failed (26.0/9.0)
STATISTICAL ANALYSIS = B: Pass (56.0)
STATISTICAL ANALYSIS = W: Failed (13.0/1.0)
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LEAIAININT 4 WAz Confusion Matrix L&A dlu
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Wiy 316 FaaTaNugndad ey (TN

Rate) 1YinNU 33 A18aINaNRanaIatgiun (FP
Rate) lYINNU 14 LAZA190TIAMUAANAIALTIA
(FN Rate) Lvinnu 20
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Heavy Metal Concentration in Snakehead Fish (Channa striata)

Affected by Landfill Leachate in Aquaculture

ad a 191 a o o & v e & & A 2 =
LN ﬂ%‘}’lﬂﬁ DYl mimuwuq U nae L@lx‘iL‘ﬂii}}lQﬂ RSNIUN ﬁiﬂq“ﬂ‘ﬁ
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Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES) Namiﬁﬂmqmmwﬁwwudwnnwwswﬁma‘g
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[

adan : Wizzyares dangeu lanswin

ABSTRACT

In this study, the researchers analyze the water quality i.e. temperature, potential of hydroyenion
(pH), dissolved oxygen (DO), biochemical oxygen demand (BOD), electrical conductivity (EC),
and concentrations of nine heavy metals i.e. arsenic (As), lead (Pb), cadmium (Cd), chromium (Cr), copper
(Cu), steel (Fe), manganese (Mn), nickel (M), and zinc (Zn) in water, sediments, and Channa striata in the
reservoir affected by landfill leachate from Khon Kaen City Municipality. Six samples of water and sediments
were collected as well as five samples of C. striata bred in floating baskets for three months.

The heavy metal concentrations were analyzed using inductively coupled plasma optical emission

T R ITVINLFATRILIAF N ABATINENFIFAT URIINLIALVD LTI
2 mmﬁ*’mmqimami’ ADLERAILNNDARAST NWIINLIRLVD UL

3 g dvadl ﬂmﬁﬂmmam%ﬁszmqﬂ@i‘uaﬁmﬂﬁumam{ WA INBIRBVB LAY (INLNTVARUBIAE)
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spectrometry (ICP-OES). The study of the water quality showed that all the parameters were at the standard

level of surface water source type 3. The quantities of Cd, Cr, Cu, Fe, Mn, Ni, Pb, and Zn in the water as

well as in the sediments did not exceed the standards. However, As exceeded the standards in the water

and in the sediments. The heavy metal concentrations in C. striata did not exceed the standards for food

with contaminants.

Keywords: heavy metal, leachate, snakehead fish
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ABSTRACT

In this study, the researchers survey the utilization of the family zingiberaceae based on local
wisdom in Chiang Saen district, Chiang Rai province. The researchers also study the micropropagation of
these medicinal plants for their conservation and sustainable utilization. The survey to collect data was
conducted from February to April 2019 by interviewing well-informed local persons. The survey found that
twenty-three species from six genera of Zingiberaceae plants were used. Curcuma was the most utilized
genus (seven species) of medicinal plants, followed by Zingiber (six species). Rizome was the main plant
part used in traditional medicine. Most of the utilization was for gastrointestinal disorder treatments for
carminative, gastritis, flatulence, and others. For the micropropagation of Zingiberaceae plants, an initial study
was conducted to find an appropriate method for surface sterilization. The researchers selected the two
species of Zingiberaceae plants most utilized by local villagers: Wan Maha Sane (Curcuma sp.) and Nan
Thao Wang Haeng (Kaempferia angustifolia). The bud explants of both species were surface-sterilized with
different concentrations of the surface disinfectant, Haiter@ (6 percent w/w sodium hypochlorite) and for
different time periods. Then, both species of bud explants were cultured on MS agar medium for eight weeks.
The results showed that the best disinfection method for Curcuma sp. was a ten percent concentration of the
Haiter solution for fifteen minutes which resulted in the highest survival rate of 86.0 percent. The surface
disinfection of K. angustifolia using a ten percent concentration of the Haiter solution for ten minutes was the

best method as it resulted in the highest survival rate of 63.4 percent.

Keywords: Chiang Saen, micropropagation, surface disingfectant, utilization, Zingberaceae
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nsfstanziilalaswazasmadwanuatmdunszgBdmsunisdandassily
Twlasian
The Synthesis of Hydrogel from Canthium Parvifolium Roxb.’s Pection for

Nitrogen Fertilizer Releasing

FAWITH shana’ '

UNANLD

maasluasimdumsasenzilalaseavesnadiu (Pe) Aanaldanuatniunszgfuazwedhiia
Iwlsalan (PVP) lusamainlagsiwin 1:02 1:0.4 1:0.6 1:0.8 fu 1:1 %dﬁﬂgm%'aﬁvlaﬁ (GA) ugsidow
1719 luminasauanumanInlunmigaduzasnaivedlalasien wudwiﬂmmaﬁmmm%’uﬁw‘lﬁu il
Lﬁm:ﬂ:nmlumsg@sﬁ'muﬁa‘*ﬁ;ﬂmﬁ 8 :nnsdnsnsgatudinalulasiaulasinafioalnaaiazes
lalasafiiasonainaasnsin PC : PVP ludanainlasuia 1:0.8 uaz 1:1 dd1 Usunalulasiauriany
61.50 uaz 53.35 Wofidud Havnnsmassunsylalasaasdludmduna 14 i wuinden Usunolulasian
WinnU 22.57 waz 4.11 wWasidud LLa:Lﬁamsq‘lﬂmmaaﬂ,uqamLLa:ﬂmaﬁmflunm 14 74 wuindSunw
Tulasiawluduiien 5.13 uas 4.12 1wWasidud awdiau

adan: T1dunszgid twadn Polyvinylpyrrolidone flelulasiau lalasiaa

ABSTRACT

In this research investigation, the researchers synthesized hydrogel of pection (Pc) extracted from
Canthium parvifolium Roxb and Polyvinylpyrolidone (PVP) in the ratio of 1:0.2, 1:0.4, 1:0.6, 1:08, and 1:1
using glutaraldehyde (GA) as a cross linker. The test of the free absorption capacity of hydrogel found that
hydrogel absorbed water more when the absorption time was increased to the eighth hour. The study of
nitrogen absorption using the Kjeldahl technique of hydrogel prepared at the ratio of PC:PVP in the ratios of
1:0.8 and 1:1 found the amount of nitrogen to be 61.59 and 53.35 percent. The test of mixing hydrogel in soil
for fourteen days found the amount of nitrogen to be 22.57 and 4.11 percent. When hydrogel was mixed in
tea bags and put in soil for fourteen days, it was found that the amount of nitrogen was 5.13 and 4.12

percent, respectively.

Keywords: canthium parvifolium Roxb, hydrogel, nitrogen fertilizer, pection, polyvinylpyrrolidone
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@Tmm:ﬁaﬁ%mwﬂnﬂqu HadLdudugwinang 34
[udwas Madersewsoy (fiag, 2548) Gl
naest1rdunszg BlaTznevdan ot 2
8tin9 Aa VLaImﬂaaaammuwaﬁu'ﬁ'aglugﬂ
LARLTENLNA G %aﬂuﬁqﬁmmmﬁ’]mwﬁ@
waduialhduasasaulunisnialalasias
¢o b

wadwduwafiwassiniw (Biopolymer)
‘ﬁ'lﬁ@%umuﬁiimnﬁﬁmsﬁwmlﬂuqmwmm
91915 UaslA30IA LWﬂﬁuﬁqmawﬁ’aﬁmw
wargagrengaslimuisodiunldiduiuning
fF1MIUNITANIY WazNISHIFILUSAY uazioas
A9 9 uaﬂﬁl’mi{lu\‘l’m’iﬁ'ﬂmm Yoshimura et al.
(2005) N8 WA AR T audanUWa AN TAN
mmmai”’mvl,aimmaﬁa’lm'm@@sﬁ'uLLauﬁU‘Z"ﬂm
inldiduses 9 iaastinmin LLa:Lﬂuﬁj’ﬁ'ﬂﬁ N
‘fjia Superabsorbents

lalasiaa (Hydrogel) tlunafinasuuy
TA393719@1118 (Network) Aanusunsalunisin
VUTadnad b luadte I@ml,fiag@ﬁﬁ‘uﬁm,ﬁ's
Tassarasnsunanudaaslalasians liazanasin
wAvzuINWed wazaunInazlinaanldle
ngmuantaainaldinmihlalasasllls
dazlomilududs 9 wiu lunmsmsunndingls
lalasaaduuiulauna nIaduizgnauns
faniitaesnn lumangsaaasinisldlalasias
wizaauguninlaaldasdin T R U R
i Ul lud unsineas Lﬁ'mflui'a@;éfuﬁw
ludu aan1Tszing Lm:gtyt,?mf:'mnﬁu g8l an
ﬁmmﬁu%u wazdssnansnlfunudiuidaiduunss
lumsnniiy LLa:muqumsﬂa@ﬂdaﬂﬁw I0E il
owliunArlunsdgniirl3auldandan fﬁ@gﬁ'

1 lun1sgatasnzvlalasasanatduwadinaes
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F9LAIIER (Synthetic Polymer) 3NN KW A @ A b 9
JlasniinSanadnesannsssna1d (Natural
Aad v A

‘é v a
Polymer) San13ltwadinasansssuodidadae

o
Y

lLidwAssdefininden uaz&ii5a nigaauisn
douanolasansssNTa wazliiiuimieifia
mM3touaauuan wadwesansITNTaniunle
Fuaredilalasian wuldsdu imaglas lalamw iy
uily uaziwadn tduen

NANWIBVIATINTAL (2560) LGAN©A
mmﬁwnumaaLWﬂauﬁaﬂwmvl,@Tmrmaﬁnﬁyu
Wiz WsuAuwadun1ind lagvinnsana
35289 TIYF (2548) IMMKANIINARBIWLTT
Usunanwadniianald (% Yield Crude Extract)
fdminiadorinny 38.20% wazluanwes
Rakesh et al. (2008) lanaalalasiaaann PC uay
PVP laufianinaiuaad PC:PVP (1:0.2, 1:0.4,
1:0.6, 1:0.8 uaz 1:1 wiw) Anwguiautduns
nagaualIutnaAdadidg L3% FTIR (Fourier
transform infrared) Spectroscopy, X-ray Diffraction
(XRD), Differential (DSC) NNINARDLAITUNI LTI
A4 uaznIFLNUEINABIaNITARBLIANATa Y
WUUEDINI1@ (SEM) Jduuunisdsaddasen
(Salicylic acid) I@Uﬂ@]aauﬁ pH 6149 (pH 1.4, pH
74 LLazﬁWﬂﬁu) LLa:éﬁaﬂ"mgﬂﬁmﬁmﬁ:ﬁﬁasr’?%
Spectrophotometrically ‘ﬁl A1V YIIA 5 W 294
wiluwasvunsasstdnlasiWlafimad Uv-vis
Spectrophotometer inn1InNagay MTT assay
walduilannutnuldvesiawlas Po/pvP
hydrogel membranes laglfioaduzi3s melanoma
B16 Lax31NN13A N1 Differential Scanning
Calorimetry (DSC) w&@l¥iAun1siAa Tg 184
lalasiaanasannuanny PVP WUINANA NG
9G9I RN uanmﬂﬁlmmﬁﬁ'ﬂmaaﬂgm Lae
Az, (2556) baAansnInaalalasiaaannuilsdng
Afvsumezdlagdrsglasnisinlalasealy
ﬂ@aauqmauﬂ'ﬁag%mﬂamuﬁu nagauUINI™H
138 {61 54-85% nagaUANUIIIDIUNIgATY
insnzdaszlagmsurluinngy luiunde was

pH 6199 wuduila pH 2 5 lalaseaiinisgasy
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il w5 mfinnndn UAZNARALEATINIIQATL
irpeslalasieanailddonined Lawal et al.
2009) ladnu1n1siasonlalasiaaannuileain
fuzvaslasmIaaudsutadiedsansuanTuiatis
aNe833n1TI o N T INRI8NTA di-carboxylic
w30 polycarboxylic ldun nya suberic glutaric
primelic UL 8 ¢ butanetetracarboxylic % stdwnsa
Su'ﬂ?ﬁ(ﬁ'ﬁmmﬂaa@ﬂ”mia;guﬂnml,ﬁaﬁwmi
Slazilasea wazautiavaslalasesile Tag
WU3I1n3a di-carboxylic G9dven au@"m‘myj'
Asuanda 2 Mgﬁﬂizﬁﬂ%mﬂumn%au%u
UINNI1N3A polycarboxylic #iHabA lalasiaad
ﬂ'awam'linluﬂ'lsa‘”wﬁﬂga wasdilasaainof
wdIws9Inin I@]ﬂmwa'lmmluﬂ'ﬁéfwﬁwao
"l,aImLamfu%uagﬁuﬁ'lm']mﬂunm-@ha WA
anutuTusaandolumiazans lalaseafiiasen
ldmunIngaduzaaunad uazwasdiatnadaszle
nfinsluna 1 Talug I@Ummm@ﬂsﬁ'miw La
windeneldaninsdasele 50-80 uaz 40-70 1¥in
YOI AURS UazINIT8V09 Rakesh et al.
(2008) ¥in13data Tz lalasiananinadudiden
mwmminlunﬁgwﬁ‘uﬁ']ﬁ pH 614 § a3
gﬂsﬁ'ﬂﬁ’] 40-80% lag'lalasia aﬁﬂs:qnﬁﬁ’lumi
duirgidsswiadaaddasdionld quauia
manivinllalasaaduwa linlunasldoui
LANGNINH
dﬂ%%ﬂ”ﬂﬁﬁqﬁg@;jwmmLﬁmﬁumi
gaarzilalasieafaunindossansnietinw
1&a1n pectin (Pc) maawaimﬁuwnmﬁm:
wadlifialuls@lan (PvP) landngandadlad
GA) ussidavvinslunisiialalasaauas
dAnwantavedlalasiaa

aA o a a o
ADANWBWNIITIVG

> a v 1
1. M3datavi lalaseanninAfYaINazinIw

=
wseqH

azan8 PC Nana laanuat1ndunszg &

fanaa 835015204 Rakitikul (2018) Tusiinan
10% wiv U3u1a7 50 ml L& %181982a18 PC 7
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wiouiuazanany PVP lasldaanaiulas
Wmiinuas PC da PVP 1ilu 1:0.2, 1:0.4, 1:0.6,
1:0.8 uaz 1:1 twninagrsdaiiesine s g
wilerdsaiu Lduans GA reagent (0.2 ml n@
lalasasasn + 1 ml GA) 1T w1vind JAsen
\Bant w%auﬁumu‘ﬁ'qmmqﬁﬁamﬂunmﬂ%d
2109 MW A THENA TSN URIZLT B
wWaldasnanuwsndaialy auﬁqmwgﬁ 40
p9A LT ® L8 40-45 52149 BaI9NTeL
111y fATen Esterification 1NalWiAaWusziTay
Truszninsluiana PYP iy Pe ﬁqm%gﬁ 80
psrmaLSes Wunan 2 $alue onuszaziign
iurnlalasieaudsflauuadunonasifivls
mmu:msqﬂﬂLﬁiasl,ﬂuﬂﬁmaauawﬁa@ia"l,ﬂ
2. MFIATTRaNLtavaslalasaIneatnafn
wosuatTuwsz S

2.1 USuaulas9a31913a (Gel Fraction)

Fmsineiusunmlasaiisaadiia
TulalasiaaauiTues Byun uazams (2008) lag
inlalasaauws 0.2 g urluiinaudsuas 150 mi
ﬁqmmgﬁﬁad W8I0V ENE1S (shaker)
fAn1u157 50 saudawfituiian 24 52lug
Woazanud i liiAnnuwsz1BaNT 0 HEI9INTH
nyasusnaEIwi liazansin ﬁﬂﬂauuﬁaﬁqm%nﬂﬁ
100 89A LT T 08 LAITINIRIEN d1uITh Gel
Fraction NN&NANT

Gel fraction (%) = (W,/W,) x 100

Ty W, wanefls imsinusksvassinila
sranpinasanutlwinnsuduna 24 52lus
W, wangds dminisuduaaslalaseautoianwns
Tuginan

22 auaN1Inlun1Igaduva AT
muldznnizdase (Free-absorption Capacity)

e zianuamunInluniigady
yaswainmelasnzdsrzvaslalasian auisn
aauLadaTn Lawal et al. (2009) lasvinnInazeay
AuveImad ae Bnaw lagssimsinnslalasia
AUWd (~0.1 g) Idsl,uqomuﬁmﬂﬂLLﬁiumaommﬁ'

gadniineasayudINaas 250 mL
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namnndiias waiIIAITIRIRINYeslalasiaa

=

AWDIAIAUITLLLINGN G AIUIAINURINTTD

D.

lunisgadusasnarnioldaniizdarzaes
lalasiaaanannis
We—Wy
Free absorption capacity = W—a
Tag W, nunods ininvaslalasias
fwesaa m 1 t Nugluaasmarninminasay
(Mé’dﬁ”ﬂﬁ’mﬁfﬂmadqa“mlﬂym,l,éﬁ)
W, nansd iminudivaslalaseanon
urlusinas
3 ﬂ’li‘ﬂﬂﬁaﬂﬂ’li‘ﬂa@]‘ﬂ’a‘aHﬂﬂi%‘[ﬁim%
3.1 muassumsazasiolulasian
fdﬂﬂ‘lﬂ@lﬂ%% 1.00 n3w azanplwingn
U3u1a3 100 mL anauiluazais danalfiie
i lulslunmneseudaly
3.2 minasaumitaadaes lulasauludu
1. 53'lalaseanvardunsudas
d10819 2.00 n3 laasluansazans dolulasian
U53105 20 mL anlidniwudfielilwlalasia
arnsgatussazats dolulavamidung 24
F2lus 'limasluarwmwizi@auazinldaud
gmannil 40 asaLwalTew uian 40-48 7719
wasansiwinlalaseadlevuanazfiulivinng
naxauda Ll
2. ﬁw\‘lvlaiﬂswaﬁﬁWﬂﬁLmﬂﬂ
lulasteunsniuaniesonly Seduithumasay
Wuausindunsne I@m‘*ﬁ;\iﬁuldluquwwzﬁﬂ
USu1a3 200 N3u wauﬁ'umvlaimwaﬁuﬁﬂﬂ
$1uam 2 emeens teun samswlasinninues
Pc:PVP 1:0.8 iU 1:1 A8t 198z 3 99 ¥inssain
dunniulaslilalasiaaagluduiduiia 14 Tu
WRINATUNATTARALT T Asuesaude
3. ﬁﬂwavlalmsLaaﬁﬁWﬂWiLLﬁﬂ ]
lulasauldaslugemBadingaudasinlulaasiu
du laun aasn@Iwaad PC:PVP 1:0.8 AU 1:1
doggaz 3 99 iuaan 14 Sulasyinnsaingn
nni’u oAU RUALEIINARINEININARDD
MpiTaaadaiunsdoufudionsadafiain

wazbataInnaunuansazans laaun laasen o
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1. MIdatazsilalasiea
nINeatalasiaar et nAAUINNNE
FiunszgBnneldnuisuiilsznauds naln
mafiadffsondendin ves PVP nuluianazas
PC LEAIAININT 2 %aa%mﬂﬁiﬂuimaqamaa
PVP {inyjanfuanda (-OH) uaznya1iuaiia
(—c=0) i afin1slwarruTeuny PP 3z
\ind Ji381 Dehydration sein9nya1iuanda
fnsUaadaasin vnlwAaduwans Citric acid
anhydride % 3 Anhydride AlAaduiiarnisa
iU AiTun Esterification nuwylansandazas
luwana PC la wasanaiawusziaainainy
luwana PC udazlinganivandadasznaufuan
yinl#k PvP ﬁL%amagﬁ‘uImaqaLWﬂﬁuﬁ%g
Afuandadarzinioat Fagunsofal fAsen
Dehydration (013§ 7 \Hotn 1 luwana) uaz
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AReduiinliAalassaeaun 3 96 Aadn
Tassatrsvaslalasaailiazaroindifadwle
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(M3: Rakesh et al.2008)
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lalasaa anuiladl PVP twasanmavil §isen
Farihliensenazaasaind lWazaetiivaslalasias
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=) A £z A t;/tﬁ
NUNIN Ao JuazANTuRa lunInaaasinds
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muldannzdase (Free absorption capacity)
INANT 5 Wuin dranumuisalunisgady
yoanarva9lalasaa Ry nduauI s MIUTA
WA LL@i*sw:L'Jm‘ﬁvlﬂmmaﬁmmi@@sﬁ'uﬁmﬂ
ﬁq@ﬁanmlum‘mﬁﬁwﬁ 8 Talwg

Tagannzaladnananzilasls PC

1 Q 1 A & v a
fa PVP 1%9@]5’]&’)% 1:0.8 ma:muvl,mwﬂ'smm

free absorption (g)

0 T T

' o A a
284 PVP dnadansgadurainardinianga Pvp
a A o o A a £ o LA
TudSurmnteslasiadrsvesaantiadwegslyd

=3 o K ) va a z/
anuudsussninindailidnisgadusinldlu
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The Development of Ceramic Clay from Antlers
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ABSTRACT

In this research investigation, the researchers develop ceramic clay from antlers for
the production of ceramics. The experiment showed that the most suitable reactant should be
pure without any adulterants. The color of the product texture was white through the heat
process at 1,200 degrees Celcius. The reactant had a chemical composition of calcium oxide
(Ca0) at 58.68 of the weight percentage. The test of the reactant ingredients found that the
appropriate reactant to be used as an ingredient to form ceramic products was in a percentage
composed of 70 percent clay and 30 percent of the reactant. The initial ratio could be used well

in the production of ceramic products and could reduce the use of clay in a worthy manner.

Keywords: antler stumps, bone ash, ceramic products, molded clay
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1,000 °C 1,100 °C 1,200 °C
Ca0 61.93 61.35 58.68
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Na,O 1.02 0.81 1.09
MgO 1.02 1.04 1.29
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Fe,O, 0.07 0.08 0.02
SrO 0.03 0.08 0.02
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A Study of the Heating Value of Fuel Pellets from Deer Droppings
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ABSTRACT

The production of fuel pellets from deer droppings is an alternative method for the disposal of deer
droppings from a deer farm. The pelleting system could accommodate the production at the rate of 10-14
kilograms per hour. Fuel pellets exhibited the moisture content at 7.49+0.33 percent, volatile content at
55.4+52.56 percent, fixed carbon content at 20.41+1.25 percent, and heating value at 3,486.401+44.84
calories per gram. Findings show that fuel pellets from deer droppings are an alternative to replace the fuel

used in households such as charcoal and others.

Keywords: fuel, pellets, refuse derived fuel (RDF)
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ABSTRACT

In this research investigation, the researchers present the solar cell application for the electric energy
distribution at the Ramkhamhaeng University (RU) Deer Farm under an innovative research program for
modern agriculture. Initially, the researchers explored the areas in the deer farm in order to use the
information for the design of a photovoltaic system. Secondly, the electric energy system from solar cells of
15 kilowatts was used with the installation being divided into three sections. The first section was the
installation of five kilowatts at the deer cages in front of the deer farm with the electric energy being
distributed to a water pump and a food mixer. The second section was five kilowatts installed at the
deer cages behind the deer farm with the electric energy being distributed to two water pumps for watering
the grass plots. The third section was five kilowatts installed at the freezer with the electric energy being
distributed to the cooling system. All three sections combined used 15 kilowatts of electricity as designed.
The testing of the photovoltaic system was conducted by measuring the total electric energy and monthly
electricity bills. The 3G cellular system was used to conveniently collect the results. Findings showed that
prior to the installation of the photovoltaic system, the RU Deer Farm paid an average of 10,392.36 baht
per month for electricity. After the installation of the system, the electricity bill was 6,765.45 baht per month.
It was found that the deer farm saved the electricity bill of 3,626.91 baht per month. The amount of electric
energy used and global warming were decreased. In the future, the researchers would install more
photovoltaic systems in order to distribute electric energy to all the places on the deer farm. The researchers
would like to express their gratitude for the government budget in 2018 provided by the National Research
Council of Thailand (NRCT) and the director of the RU Deer Farm in Sukhothai province, other researchers,

and the personnel at the RU Deer Farm as well as for the provision of the RU Deer Farm as a research site.

Keywords: deer farm, modern agriculture, solar cells
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