UNAAYD
1146417

o S A el o ° a o ° I
mq'ﬂ'szmﬂrﬁaw%:wmuumumamwNﬂmmmammwz‘uumsmmmwu

uFuiiT
druldenuazasvaeunnugndesveswuiineslaonSoufouiumsinnududianlden
TulaTavina 250 Ay wuusaswaiiu 2 dau fie uuudraesmsianuduetnis wazuuy
Fravamaihnmndudnalfen wwuinesmsiinnunduemaldSiufaumsuuumunide
dioslumsudaumsit I§nnmsaugauauazndn uazaumamsaomanudouiinios
uanudounandoussninemeafumsinamdy uazaumsaussauzveunioesalo o
miannzemandinIninauiuudni llumus luuwusassmstnnududnalden 7
ﬁ'mumwmunu~5mmmaﬂtﬁﬁmam?uuv%ﬁ'auqat‘?m‘s"m?y'umﬁﬂw“mgﬁuﬁvm
Soponronnarit [1] M3 $1avansiinnuudinldenutiaiiu 2 ¥2sfie Tremsinnudunes
F2ansin U Tugrvhnnuduszanguugiidnldenangasuduauds 20°C nds
mﬂ‘t‘fmzﬁmﬂmgu1’.|'naﬂﬁaﬂq?yuﬁai’fnsﬂﬁﬂﬂﬁﬁ1m1m§u"l%ﬁqmwgﬁtﬁmm 20°C T
22°C vinwamsnfTouisuusuinesiunmsnaasswyuuus e nsoM s Yes
omneudnssarnnudu 18 IndiResiuransnanead2°c), gamgiivesdinnldentuud
az‘i?yu"lﬁ'fhﬂ'nngﬂﬁmmj‘lmha @3°c), msinenalunisiinnudulndfosiunis
naand uazuuuinesmsainendsnulumsiinnudu 1danugadesluge iy 18%
n mJi:tﬁt;dﬂ%’ﬁumﬂwamﬁﬂmsﬁumﬂlmm%”aw‘hmmfﬁuﬁ’v‘lcﬂaﬁm'zu 9uaz 13 1xla
wud1 s lFsrelunminimnududinaldonsuau o laladis 14510590 41.77 undedu

draafden wiadu lFswd undenu 3122 vmdedudranlden arldswlumstigednmn
0.89 vinasaudlden uazarldsiolunisadruns e 9.66 Umaedus1den A1 ld5 0y

o o 9/ - o a Y ¢ @ Y A ' '
msmnnusuiuddonsiuau 13 lelalin 19910590 36.20 v naesus 1 den uusiy ¢
Tdwdundsan, sldswlunistgesnu uazaldiwlunisadanses mady 28.90, 0.62

1 o 9 - o o a ' < T .
1oz 6.69 VIMABAUYIIREN MUTIAY NNHAMIANTITEMAURSEIMAAs wundasia i

o ‘:y a A A* = o Y1 Yt o o - d?’ s (R =1 [

tazonsaenenwudy unavi v leswlunismianudumivdu lassasia Wi dinade
' 7R ° o P [ 8 - ° 4 A a dy a ° v
alrnslunmisianuguunniga AIUBIYNT 1FNUYBUATDIMIANUTURRLTUTINa Y 14

N Vo o <
ﬂfl‘i)'ﬂ'lUCLUﬂ'lSV]1ﬂ'311l€ﬂuaﬂa\3

o o s o o ° o
Alanan: ﬂ'livnﬂ'nlllﬂu/{"nﬂjﬁﬂﬂ/u‘l)ﬂiﬂﬁOQVI'Nﬂmﬂﬂ']ﬁﬂ';



Abstract
1146417
The purpose of this thesis is to develop a mathematical model of paddy cooling system. The model
is verified by comparing with experimental results of paddy cooling in a 250 ton-silo. It comprises
two parts, i.e. a mathematical model for air cooling and a mathematical model for paddy cooling.
The air cooling model uses successive substitution method to solve the equations which obtain from
mass. and energy balance and heat transfer between air and refrigerant at heat exchanger and
performance equations for reciprocating compressor. The results of this air cooling model are
temperature and relative humidity of cooling air which are used as an inputs in the cooling model,
developed from near-equilibrium fixed bed model of Soponronnarit [1]. The paddy cooling model is
divided into two parts: cooling and re-cooling. Paddy will be cooled from its initial temperature to
20°C in cooling part. It will be re-cooled when its temperature rises from 20°C to 22°C. The
comparison results showed that the model predicted conditions of cooled air closely to experimental
data within +2°C, temperature of paddy in each layer within an accuracy of 13°C, cooling time
nearly to experiments, and cooling energy within 18% accuracy. The Results of estimative cooling
costs from 9 and 13 silos operation management of the cooling system show that the cost of cooling
paddy for 9 silos is found to be 41.77 baht/ton paddy. It comjrises energy cost of 31.22 baht/ton
paddy,maintainance cost 0.89 baht/ton paddy and investment 9.66 baht/ton paddy. The cost of
cooling paddy for 13 silos is found to be 36.20 baht/ton paddy and it comprises energy, mainter ance
and investment costs of 28.90, 0.62 and 6.69 baht/ton paddy respectively. The results from
economical analysis show that the cooling cost of paddy increase with electricity price and interest
rate but decrease with life time of chiller. Comparing between all economic factors, the electricity

price is most effective factor to the cooling cost of paddy.
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