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ABSTRACT

Experiments for drying radish were camried out to analyze the drying characteristics
and quality evaluation between solar heated—air drying and natural air drying system.
Solar heated—air drying system consists of a small fan, a solar air heater and a tunnel
dryer.

- Simulation model for thermal environments of solar collector was developed to investi-
gate the effect of solar radiation and airflow rate on thermal performance.
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Nomenclature
A : collection area{m’)
C : specific heat(KJ/ kg C)
d : thickness(m)
D : root mean square of deviation(W/m?)
F : view factor
G : mass flow rate(kg/hr)
‘h : convective heat transfer coefficient(W/m’K)
H : drying time(hr)
I : solar radiation(W/nf)
lo : solar constant(W/ )
k : thermal conductivity(W/ nK)
L : length(m)
m : air mass
N : number of data
Nu : Nusselt number
P : atmospheric transmissivity
Pr : Prandtl number
Q : collected heat(W/n?)
QC: convective heat transfer(W/m?)
QH: conduction heat loss(W/ nt)
QL : longwave radiation(W/ )
QS : absorbed radiation(W/ n)
R : density(kg/m’)
- Re : Reynolds number
t : time(hr)
T . temperature(K)
U : heat loss coefficient(W/n? K)
V : air velocity(m/s)
V : airflow rate(m’/s)
W : width of collector{m)
x : distance of collector(m)
Z : thickness{m)

Greek symbols

a
€
7
P
r
A
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: absorptivity

. emissivity

: thermal efficiency(decimal)
. reflectivity

. transmissivity

: temperature difference(C)

Superscript
m : air mass

Subscript

a : inner air

¢ : collection or cover
. inner surface

D

m : measured
o : outer surface
p : plate or horizontal plane or predicted
s : sky
1 : black polyethylene film
2 : styrofoam
3 : plywood
oo : atmosphere
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Fig. 1 Schematic diagram for solar heated—air
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Fig. 2 Cross-section of the solar collector for
drying of radish(unit: cm)
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Fig. 3 Schematic diagram of thermal environ-
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Table 1. Parameters used in the simulation

model s
Description Value | Unit keference g
number o
Transmissivity of cover 0.77 | decimal 8
Absorptivity of cover 0.13{ decimal 8
Absorptivity of plate 0.77 | decimal 6
Reflectivity of plate 0.05| decimal 6 ° 0 2 4 6 8 10 12 14 16 18 20 22 24
Emissivity of cover 0.13 decimal 8 Local time{h)
Emissivity of plate 0.77 | decimal 6
View factor from cover 0.78 | decimal 8 " Measured T8 Predicted
to sky
Air flow rate 1.25| m/s WMeasured g 10 Comparison of the experimental and
Thickness of plate 0.00005| m  Measured predicted air temperatures at collector
Thickness of styrofoam 003] m [Measured exit(Oct. 30, 1990)

Thickness of plywood 0.012] m  Measured
Thermal conductivity of| 0.337| W/m K [Estimated* 40

plate o . 354 |Nov.28, 1990
Thermal conductivity of{ 0.037| W/m K [Estimated
styrofoam 30 1

Thermal conductivity of| 0.163| W/m K [Estimated
plywood

Massflow rate of air 1200.95] kg/hr Measured

N
(4]

Temperature(C)
~N
o

Specific heat of air 1.0057 |KJ/kg K| 10 15 4

Width of solar collector] 091 m measured 0.

Length of solar 144 m easured

collector | 5 1

Atmospheric  trans- 0.75 ] decimal {Estimated o

- missivity - 0 2 4 6 8 10 12 14 16 18 20 22 24
*Estimated means approximate value for pa- Local time({hr)

rameters used in simulation model
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A% &t dXge Aoz e Fig. 11 Comparison of the experimental and
E3] 9719 W3yt & ofzte A$-(19A predicted air temperatures at collector
o]F) dZX g AdFA = F 4AJAH. exit(Nov.28, 1990)
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Table 2. Operating condition of HPLC
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Item Conditions
Instrument | Waters association model 440
Column ¢ —Bondapark C;g
Mobile water : methanol: tetrabutyl ammo-
phase nium phosphate=96.5: 2.5: 1.0
Detector UV 254nm
Flow rate | 2.0m¢/min
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A ZWHE = 0.213, Y

Table 3. Significance of ascorbic acid content
for radish drying

Method Ascorbic acid(mg/100 g )
Solar drying 15.2

Sun drying 12.0
Difference 3.2*"

L L

significant at 1% level

Table 4. Significance of brownig for radish

drying
Method Browning(0O.D. at 420nm)
Solar drying 0.213
Sun drying 0.451
Difference 0.145*

L3 ]

significant at 1% level
o 40 ARHYT
5.4 B

sdWe Az HAF 28HE AR
g ARAA2A HFY A7) HYA=A
o] YAzE HFY BE AN2We A
197 74 ozl A8 NEAN 298
Agsn 19719 gAHSe Ao
cedms AZARE 49 T A 543
£4 2N AEsath o4 ¥4 2Ans
2opstd thew 2o

1. 7)1 53ee 13s 39 JAH
AZAE HES 2=
F&& 0.752 YERGTH

2. AE7] FA 846 #AJ AJEHOIH 2
2 gsig e, MAdd 23 wa Jd
71 27 2x9 dEFX9 AFA7 AA 3
oz dAFHHAY. £33 A EHH RIPL
2 Hdz%, JEdag ¥ HU2x A$d
e QAR ¥ FY 4T E FESHA
t}. |

3. 93N ALdAE ¥ HYE AXRY &
SEH AR AL 47 408413, 216A1tS
2 YeElydt. 3% §F JFHTEY BIA

19



HEFARANLY B8 483 (1) -F 288 g2 S54 /187 9

k-

A]

v Addx 2 gYgdE 39 A 4Z
10.3%, 13.9% =2 Yggon, dA&L 3
YAXAAAM 0.196%/hr, EIYE AR A
0.372%/hr& ‘E}%tc.

AxF F 539 FHEY A, ofx3F
23] AFE HYE XA 15, 2ng
/100g, ALdH=xe HS 12.0mg/100g 2
Uelgt, d¥ze ggd Az A
0.213, IAFAA 0.4512 YEGT,

.7|

B A7E 19904E SHRER “Hhaloy

AENEAG"S AT AL 9 S

g R dF 22X BAAYA A= e vio

=

3

20

L

2, FAEY HFE dx Al2€ A

o] 4% A7, FHZLE ARz 7]

< 7R 31 A (1990)

neF, AL, RYE DX Aag #
g AFF Q7. A4z AAYIR 7
A L Fae] FF Ajeju(1991)
=EEK EBEBRITOXBELEE. EBEE
. . (1980)

I ANE, PIIEE, KHE—, THIES.
KIBBFHE b Ao BRI T 2HE
(F—#). HBEABEBRMBGIE 4501):
485—492(1984)

5.

10.

11.

- 12.

Amir, EJ., K Grandegger,  A. Esper, M.
Sumarsono, C. Djays, and W. Muhlbauer.
Development of a multi-purpose solar tun-
nel dryer for using in humid tropics. Pro-
ceedings of CNRE
81-95(1988)

Bailey, B.J. The reduction of thermal radia-
tion in glasshouses by thermal screens. J.
Agric. Engng. Res. 26: 215-224(1981)
Duffie, J.A. and W.A. Beckman. Solar en-
gineering of thermal processes. John Wiley
Sons, Inc(1980)

Garzoli. K.V. and J.Blackwell. An analysis

technical meeting.

of the nocturnal heat loss from a single skin
plastic greenhouse. J. Agric. Engng. Roes.
26: 203-214(1981)

Hendel, C.E., V.G. Silveira, and W.O. Har-
rington. Rates of nonenzymatic browning of
white potato during dehydration. Food
Technol. 9: 433(1955)

Holman, J.P. Heat transfer. 5th ed. McGra-—-
w-Hill, Inc.(1981)

Sood, S.P., LE. Sartori D.P. Whittmer,
and W.G. Haney. High pressure liquid
chromatographic determination of ascorbic
acid in selected foods and multivitamin pro-
ducts. Anal. Chem. 48(6);: 796(1976)
Swinbank, W.C. Long—wave radiation from

clear skies. Quart. J. Rovyal Met. Soc.

89(1963)

B ol A] (Solar Energy) Vol. 11, No. 3, 1991



ABSTRACTS SOLAR ENERGY VOL. 11, NO. 3, 1991

The Un-Manned Automated Weather(Insolation) Station at the Island
“Dok-do”

Lee, Tai K- Cho, Suh H-Jo, Dok K- Auh, P.Chungmoo

Korea Institute of Energy & Fesoures
Daedeok Science Town, Korea

There are fifteen solar radiation measurement stations over the entire country in Korea. However,
they are not capable of supplying reliable solar radiation data for remote areas including islands. The
un—-manned automated insolation measurement station is suitable for these areas due to the electric
power shortage and the maintenance problems at these isolated areas. Our main aim in this work is
to develop a solar radiation measurement system which collects and stores data by itself utilizing a PV
module and a battery as power source for entire system irregardless of the environmental condition.

A developed KIER’s prototype system along with an independent HWS reference system has been
installed at the designated remote island, Dok—do. Global solar radiation has been measured every
hour for a 6-month period of time by both systems at this site. A comparison between the measured
solar radiation data by each system indicates that there is an excellent agreement showing average
3.0% of an absolute error. It has been observed that the 8-month average global solar radiation was
2,330 W/’ day at this island. We came to the conservative conclusion that the developed KIER
system is applicable for measuring solar radiation and for supplying reliable fundamental design data
for solar energy utilization system at the remote areas.

Experimental Studies for Solar Drying System of Agricultural Products( 1)

—Solar drying characteristics for radish—

Koh, Hak—Kyun - Kim, Yong-Hyeon* - Song, Dae-Bin** - Kim, Man—-Soo***

Dept. of Agricultural Engineering, Seoul National Univ.

Institute of Agricultural Science & Development, Seoul National Univ.*
Dept. of Agricultural Engineering, Seoul National Univ. Graduate**
Dept. of Agric. Machinery Engineering, Chungnam National Univ.***

Experiments for drying radish were carried out to analyze the drying characteristics and quality eva-
luation between solar heated—air drying and natural air drying system. Solar heated—air drying system
consists of a small fan, a solar air heater and a tunnel dryer.
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Simulation model for thermal environments of solar collector was developed to investigate the effect
of solar radiation and airflow rate on thermal performance.

- Experimental Studies for Solar Drying System of Agricultural Products( ] )

— Solar drying characteristics for rough rice— .

Koh, Hak—Kyun - Kim, Yong-Hyeon* - Song, Dae-Bin** - Park, Jae—Bok***

Dept. of Agricultural Engineering, Seoul National Univ.

Institute of Agricultural Science & Development, Seoul National Univ.*
Dept. of Agricultural Engineering, Seoul National Univ. Graduate**
Korea Food Research Institute***

In-bin grain drying experiments were performed to investigate the drying characteristics between
natural air and solar heated—air drying system of rough rice. A computer simulation model for solar

drying system of rough rice resulted in a good agreement between the experimental and predicted
moisture content.

In order to save the electric energy consumption of fan, airflow rates control system using inverter
was developed and resulted in the effect of energy saving.

Misgurnus Anguillicaudatus Growing in Winter Season by Solar Thermal
Heating

Jung, Hyun Chai - Sun, Kyung Ho - Jo, Jae Sun* - Nam, Sang Yul**

Kyung Hee Univ. Institute of Solar Energy. Dept. of Chemistry, Kyung Hee Univ.
Dept. of Food Processing, Kyung Hee Univ.*
Dept. of Biology, Kyung Hee Univ **

We have maintained the optimum water temperature for misgurnus in winter season by solar ther-
mal heating energy. |

The Optimum temperatures for the misgumus anguillicaudatus were experimentally estimated, i.e.
for the total length 4~5cm and body weight 1~2g, the optimum temperature was 18~20C. For the

total length 5~7cm, body weight 2~3g was 20~227C and for the total length 7~9cm and body weight
4-~6gr was 22~247C. -

The smaller misgurnus(1~3g) grow relatively slow but the bigger ones(4~8g) grow relatively fast
and total average body weight increment was about 30~50g per month.

A Performance Study on Direct Gain Passive Solar School Buildings

Lim, Sang Hoon ‘- Lee, Nam Ho - Lim, Bok Kyu*
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