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HEAT IN GRAIN BULK STORAGE

unanga
co Fao

mnwummqﬂsmaﬁlﬁaaammuu,az‘imﬁ:ﬁmammu:maom‘%‘ao
wanilasuanusensiarannuianiuumneslylonanlunisaannufoussauiile
WuTns it nsdnsudeaniaidu 2 &ufe nmINawILLUINREINIG
At AA TN RILAWE UMD IR N TULAZ N INAROUANTINULYBITTUY

rennufauildiiufitnsimenufaudiuismauasduaiuusin 38.8 m’
waz 38.2 m> anudney 1Hihen R22 Wuansvinanu Viﬂmm%ﬂudmﬁﬁ:mmuaglfl,u
LURANT mmzﬁmumuLLum:mammﬁ?augjmmﬂ wazlineauEudNLasiaas e
‘Lumss:mUmmﬁﬁnﬂﬁmmwaﬂﬂag&ﬁmnuﬁnUé’mﬁﬁ'zaw 0.0216 kgls TaazTie
Tmsdnamanuiauduindetsiaesvsseanuiondiu lasnageumsrineulas
1%“1711Lﬂﬁaﬂua:“ﬁwﬂwaﬁmwg 5,000 kg

nm3ssesmahen  wohdewlundadewasufmanzanda 999
aaau-duau @%ﬂ'mqmwn“ﬁ"ﬁnl,ﬂﬁam.l,amﬁﬂwm T,=28°C  uszgmn)iuaneo
senintridien, TnlwatuetmMauiaday, T 5°C WAZTINNENEU-N RN R
1 T, pagy= 28°C, Ts com= 22°C To= 1°C lawmunanminquannnidniilfenuas
s lnaaassille 27°C, 26.9°C audeulasRaauvnwadsID 15.2%, 17.7 %
AMURIAL

HANINAROUNNTYNU BTz UUR TR ananudu 14%wb.Adawluns
MNUBINAIN T=28 °C, Te=1 °C illuaan 2 1Heu wohmannauguamnnd
iﬂnLﬂﬁamaﬁlmayjﬁ 26.9°C AmlefiFuddudngldainmsasivaeunuszeziiains
RUSIEGADUT 0 | 1 18Z2) A0 55.9%, 58.6%1A%54.9% MUSIFY daudnlnaanutn
17 4%wb. fiidouwlamsrhouvaswasy T.=28 °C, T=5°C uiaan 3 dew wuin
mmmmquqmﬂgﬁﬁﬂﬂWﬂLaéuagﬁ 26.2 °C 1INMIATIIFOUANUIBNUIATZIN
wazanuudnssvawiadlnansaiuiluszoziig 2 deau anusanunasgInuas
anuudiusvasuiat i lnaaaasfialy  41.5% uaz 18.9% nida

Abstract

The objective of this research study is design and performance
analysis of heat exchanger for reduction of heat accumulated in grain. The
studies are divided into two parts; development of a mathematical model
for predicting grain temperature in a silo, and performance testing.

The thermosyphon of 38.8 m” evaporator area is embedded in the
5,000 kg grain (paddy and corn) stored in the silo. The condenser area of
38.2 m’ is exposed to the ambient air. R22 is the working fluid. The
ambient air at 0.0216 kg/s is ventilated upward through the grain bed for
the aeration and improved heat transfer rate at evaporator section.

For the simulated result, the on-off blower to control, during
October-March, the blower is on when the paddy and corn set point
temperature Tg=28 °C and the difference between the paddy, corn bed and
the ambient temperature Td=5°C and during April-September the blower is
on when T puay= 28°C, T, com= 22°C and Td=1°C. The deterioration of the
paddy, corn bed could be delayed. The temperature could be maintained at
27°C, 26.9 °C and the fan operating period is 15.2%, 17.7 % average for
the whole year.



The 14% wet basis paddy
temperature is maintained at 26.9 °C
for two month with Ts = 28 °C and Td
= 5 °C on-off blower condition. The
paddy quality in two months for paddy
storage with aeration-thermosyphon in
term of the head rice yield decreases
from 55.9%, 58.6% and 54.9%,
respectively.

respectively.
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Germination Germination Seedling Germination | Germination Seedling
(%) index growth rate (%) index growth rate

(mg/ei) (mg/eiuk)
Node 1 56.7 52 42.4 33.0 27 33.0
Node 2 56.0 4.7 421 33.0 2.7 35.9
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5. q31lua

1. é’ﬂﬁm:qﬂnirﬁmmﬂ?z‘aummifauﬁﬂﬂauﬁmﬁa
visanufoufilefiiuidnsinanuiauduiissnuasdin
ALY 38.8 m” uaz 38.2 m’ anwde 1Hihen R22 uans
au uaziinasuniudndasiaes trolunsszursenma
nnduasadiolagiuuudindasiiian 0.0216 kgls B

2. L‘?}Iauvlmn'm'ﬂ@ﬂ@ﬁ'@auﬁmmmué’m%’ugﬁmmﬁ
Famladeslniife

TLABU QAAN-HIAN fraen

T, = 28 °C uaz Ty = 5 °C @ddenuazdnnlna)

Fr9Ldan WENEU-TUENEH G3e

Ts =28 °C uaz Td = 1 °C (Fhuddan)
Ts =22 °C uaz Td = 1 °C (#nlwa)
amngidrudienuazdinlnaldatadasnis lay
mmmmuquqmwgﬁ“ﬁ’nLﬂﬁamm:ﬂhﬂwmaﬁﬂﬁvﬁw 27°C
48226.9°C  AUEIAU @Tﬂgﬂ‘ﬁ' 7 wasfitalusvinouesnana
LAnTITl 15.2%U8217.7% (Faynamenduslnill 2546)
3uuusrnesntendiaagasnutlusasaiiuie
pampiidrudfenuazinalwaldlndidssnugungiididfan
wazdlwaiiaass fe qm%nﬂﬁﬂﬁuﬂﬁama?z‘uﬁ 26.9°Cuaz
27.2°C eua1au Lm:ﬁqm%gﬁﬂﬁﬂwmaﬁmﬁ 24.3°Cuaz25.4
°C ewusau
4.mM3lENurviaanuIauIINALMITZLNMARIANNTD
aataluamIvinausaswaaudel) 91n30-40% Wi 10-20%
S.QmmwﬁnﬁLﬁu%’m:rﬂ,mwm:mummﬂi"mﬁ'u
vianuFouinasiulonan ﬁLLquﬁuﬁaﬂammmqmﬂﬁu
Snwndradien lasasiinldaniesifuduinadides 9 anse
niSuusn 55.9%  nda 53.7% wazdnmsiasnulaed
Togen L* Sumiliufiaansannisn 51.1% nda 48.8% &

. o A v o a & & o %
A b NLLWJI‘H&I‘YIL‘Wumu@lﬁ&liw:na’mﬁmUSﬂH’] anﬁW’U’l’J

. & a ., v a o A a a o o
lundazrudarlnfifosnu WalSsuisuiugiansnsains
Qmmwﬁﬂ'sﬁﬁﬂﬂﬁlﬁmﬁu wdamnINIIINGgIan99sdl

v o . & v
s lluaaa SNl oAU NENT I WIRTY LazIELUREINITD
Fraan1Ianadvadlasidududnile 0.75% dawdan  Aedlu
yadn 6,750 U/l

6. NINAFIUAIINIONUIATFIRUAZAMUUTIUIIVBY

=3 v = =3 I =)
wiatalwansafviduszezioan 2 @au ausanuIaIzIn
wazAMNLdILTIvanNaat I Inaanasfadn  41.5%  uaz

18.9% NLAW

o

6. onMItauATA AN

& 4 . 9 v A & 2
A, = Wufimsthgimenusauaudniaseas, m'
Cpp= ANNIANWTBUTUWZLUAANT, Jkg'C.
Cpe= ANMIANWTBUI N IYIDNBILAIFINENaLTLaef,

Jikg’C.
DML=30aunsngayLae, Leuaim
h, =laafallvasanmeanawiuaans, Jkg.
h, =laaballuadanMmeaAsanINUKaNT, Jkg
& = 807N WMaa M4, kg/s.

™~ YA a X al

&m = Ysanoshidsduluonmeiiasanmamela,

kg H,O I/s.

M, = AMUTwEaRT, % wb.
M, = UIRVBILNAANT, kg.
M, = anazadviaanuseuaiudnalsiaes, kg.
Pv = A10A%, kPa
Pvs= anueuladud, kPa
& = amufouanmanela, W.
T, = guunpliudans, °c.
T, = gun)ivianaduay, °C.
T, = gunnianariey, °c.
Td = gaunpfiuandsszniniafuazama,  °C



Ts =

A & A A9 v o [
amﬁgmua@ww‘lvxwmummu, C

q

Tmax=qmﬁgﬁmmﬂm§n§cgm, K

T mine qmunﬂﬁmmmaﬁm‘iﬁqm K.
Tabs=gmun)lanynt K.

t =181 = Time(hour) - 9, h.

At = B398, s.

U = dudszanimstamanuian W/m’C.

W, = SamamanuTnamanowdLEa i, kg H,O/kg air.

W, = 8a3N§%ANNTUAINARRIBaNINNUAANT, kg H,O/kg air.
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