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2UIUTDUHU TEUUANULEUUIZNOUAIY @15Y1NANULEU R-22, UBLADIADILNTALLDSHUWIN 4 hp
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ABSTRACT

Thailand has strong potential of seed production in Asian due to the supportive
environment and quality standard of detection for export. At present, Seed Production
Agriculturist group does not have cold room for the storage because the import humidity
control and refrigeration technology is expensive and also use high power consumption.
Agricultural Engineering Research Institute, Department of Agriculture has created and
developed air-condition and refrigeration system of seed storage, it was aimed to reduce
cost and maintain high quality. The refrigeration system could control temperature and

relative humidity, operated by condensing and heat up by hot gas from refrigerant for



suitable environment of seed storage. The size of cold storage room’s prototype is 2.2 x
4.0 x 2.2 m (width x length x height). Used polyurethane foam (thickness 50 mm) as wall
insulation, R-22 for Refrigerant. Compressor has motor 4 hp (380V/3Ph/50Hz) and cooling
capacity 5.85 kW. Fan of unit cooler has air mass flow rate at 0.6 kg.sec’’. This prototype
was designed for easy to transport to use in other area. Therefore, this machine is suitable
for community enterprises, agricultural cooperatives and private sectors which need for

cost reduction and high quality of seed storage.

Keywords : Refrigeration System, Dehumidifying, Seed
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anmezomalimngdumafuinuisdaiugin dwmalissuuimubulifulsyaniausouzuns
wsowheubufistuidesndunnindsnuarudouiissusiisndualdlnidnads Snfeds
sluszndandanuliihfaglddmiunsananududuindlidnde dauuuuiivonuuuanui
wnAoudelUlFnulufiudidneldmudonis Sumnegdmdunduiamiaguey avnsainainens
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wuulesudmsunsdsiaiesduiuinyiudniugivy

nifsvipadunuulndgsing (Polyurethaane) 1111 50 mm
sqmwuﬁ']ﬂ’mmﬁuﬂszﬂaué’w 1. ADILNTALEDSLUULEDSINAN (Hermetic Compressor)
PIANBLADS 4 hp. 2. BuIUUsLImeInsouLNIADas3au (Evaporator with Heating
coil) 3. wosluawindnduluduitda (Thermostatic Expansion valve) way 4.
ADULAUGOILUUITUIEAUFIUMEBDINA (Air Cooled Condenser)

gunsalfaussduansvitanuiuwazinsesluiinguvgiinazaiududuivg

(Temperature and Humidity Data Logger)
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2.2x5.0x2.2 m (NT1Ix81IxEN) WagUtIneaiu 2.2x4.0x2.2 m (NI19xe1xga)

. A1UINN5EN13YALEU (Cooling load) vaeszuuyinaudu TneldannisAiuia

samalull

N152N5ANUEUINNHANA U (Product Load) , (ASHRAE, 1998)
Q, = MCy(Ty-T,) , kw (1)

W Q,  fie AnwSeuanWandae (kW)

A a % L3
A9 WIAVDINANNUN (kg)

C,  fo ANNTauTuNIzvaImEnin (k/ke.C)
2 aa v a dy o

T, Ao gaunisusuresdaiidesnsvnageuy (°C)
= a % A Ay o

T,  fie gaumgigavnevesdsiidesnisagay (°C)

A1sEM YA uinaINNIAEANSouYeINAR MY (Respiration Heat),

(ROY J. DOSSAT, 1997)



Qg = mHx24hr , kw .2

A9 ANUSAUMANIINAITAEAIUSDUVDINAN TN (KW)
A9 WIaUeINARA I (ko)

Ao USununsmennuseusesnaniu (k/kghr)

o [ j % a 1 LR 4 [ .
ANTLNITNIANNULLUIINAINUTDUNANYLNHIUNUINDLEY (Wall gain Load),

(Fv3a, 2544)

AT

Qw = UAAT , kw e (3)

2 Y A ! YK <
A AIUIDUNONYNANIUNUIEDILEU (KW)

s
a a

YszanSnisanemanusauannaieuan (W/ma.°C)
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=

A9 NUNNTN15ANENANNSDU (M)

e

= 1 a o
Ao warsvasgamginigluwaznieuen (°C)

AsEMTiIAubuIInenIAanaendeswnzilalauses (Ar Change

Load), (ROY J. DOSSAT, 1997)

QC = VinmA0.075(ho'hi) 5 kW (4)

fio muFeuanenmiafidnasaitiresazdalnyszs (W)
Ao Ysumsneluvieadu (m?)

Ao Usumsonniefinsenid (kg/m?>.24 hr)

Ao unsUUsIeINIANIBUened (ki/ke)

Ao leunTUvesenirngluies (k/kg)
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Q = m,Ah , kW ... (5)

We  Q Ao USUNUANNSaUNADINTTaNEM (KW)
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m, A9 onsINsiraldanavesena (kg/s)

AR f9 waswweseunst (k/ke)
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wazdalne
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WAIWINTINEAS veneuazs e | Muden
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il 1 seuduiildiedesusuanmawuurialy (Split type)

2. vieufunldaiosuSuoiniauuuialy (Split type) saiuinIosanAutiu
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Wuaunsaeenuuusyuulidgamg Imnuidenis lneazlidlayvisewweanisiiniiudgasiun
Uinedeldu wazniseenuuulineumsawesaunsainueglutieamaindesnisisdel
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A9 4 1pSesvhanuduluy Air Cooled Condensing Unit
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4. vipudunlmasaainauiu (Refriceration system) Saufugvsmas v

¥ < o = o o A = o < d' o v o 1
veuduludnuaelaziivannisinude Issuvianudu (n1wi 7) vimthiajuwiuiia
Y09l INAfiDILAIANALEDNINDINIA FIgaungTivesenanuaededuIzviiugnmgll
3A11A13 0-5 °C (Dew point) Y89@N1ILINIARIUNADINIF(15°C, 40-50% RH) biin1N1ANNIY
s & 5 ' aa 1 = § v a ad s & 2%
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AnutulaglgisvinanuduiaaIulty (Condensing) Adansluniwi 9 Inuisuanninlienie
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luiniAanas naRNULIuINAlTeuTIuite T usensingldnd I nuausauain
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a IS % v 6

fzannsnmuauligamoluazanutuduivdnelusodldmuiicesnts uenainddadunsly
wanuanufeumioldainsruuranudunduanliluwnsnedeSendudunsldndanuliiia
Auduangaan lnswedosiunuuignesnuuulifigumaiivesdt 15°C wagarwduduing 40-50
%RH ietasfunnudoneainnisdiaisvesuuas \Weswazuuaiile Wewnsdosnis
mududuimsldtosnin 75% lunsissaiuln TuvariinuadSasasyldmidenududuimslyl

$a8n731 90%

T1 T2 T3
Evaporator Heating Coll
b A ) D
ArFow 2o 8C |, DB=150°C, d0%RH
—»  WB=134C |
DP =10.1°C \ / WB =85C
] /| | H——
"Nipp=pB=w8 « DP=15C
WY F
Suction [Ine :[D Hot gas Inlet
Liquid line . Hotgas Outlet

A9 9 WNAANITOBALUUTTUUUSUDINA
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Pressure: 101225 Pa

At 10 usugillelasiuwidn (Psychrometric Chart)

nseenuuukasassiesduduwuuldlusunsy 3 dfvielunisesnuuulasiasieiuans
aunni 11 Inefliawinlasaasnanieusn 2.2x5.0x2.6 m (131axe17 xa) lassasenielududios
EuvuIn 2.2x¢.0x2.2 m (nJ1axenaxa@d) MnulndgSmumun 50 mm Wuawiuiendu aaug
aeluiosuszuna 17 m? awnsanumaaiugiivlduszuna 4-5 tons. NanN1580NLUUIZUUYN

& = % ¢ A o & Y o & 3 ¢

AN Fausznaumegunsaliesowinunany el 1) Aouinsalwes (Compressor) 2) ABRELEN
(Evaporator) wazn1elufinfuninadsiou (Heating Coil) 3.) wasluaunfiniongduluduing,
(Thermostatic Expansion Valve) Wag 4) AuLAULEIIUUTEUI8AILSDUAI8017A (Air Cooled

Condenser)
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31NN150NHULTUINTBRTWNUSNBIUARTUGA NS A UINATTEAL S oUdTY

szuuviauiulamananslunis1ed 2 waziilalanisevinaiudouvesszuuniaiuLiy

(Refrigeration Load) 111U 4.952 kW k&139813199nluu29955euuyimnudu (Piping Diagram)

Aanansluninit 12 wagndannladeyaniseanwuunasuuudmiunisaiinnissdunuuieuioy

wd? Fernliunisaiauwasusznavlusimsufifinisvesaniiuideinunsimingsy Inesuainnis

UsznoulaTiadiaundn wilaaadu Lagssuuynauiyu suaisusalansluning 13

P 1Y o o o < . .
A9 2 518A1TA1TEAINUTDUANNIUTZUUNIAINULEU (Refngera‘uon Load)

Refrigeration Load
No. List Detail
(Watts)
1 Wall Gain Load Polyurethane (50 mm) 596.0
2 Product Load (Seed 6,000 kg, 600 kg/day) 1347.2
3 Air Chang Load 11.6 kJ/ke/24 Hr 746.3
4 Personnel Load Number of personnel = 2 140.0




Lighting Load 15 Watts/m? 44.0
Fan Motor Load Motor 0.3 kW x 2 878.0
Total Load 3,751.5
Hours run per day (20 Hr) 4,501.8
Safety Factor 10% 450.2
Total Cooling Load 4,952
\k 0
—
/ Expemnsion
Valve
Cooler Unit
- =
Solencid
Valve Copper tube
A (Liquid line)
E <> Sight Glass
e § &

Air Cooled Comdenser

'l

%mter Dryer
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