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Experimental Study of a Solar Drying System -
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ABSTRACT

This paper presents an experimental study of a solar drying system designed and installed by

KIER. -
Experiments have been performed using the KIER system for the drying of marine products,
such as squid.

Presented in detail are the experimental observations of collector air temperature, solar
intensity, absorber plate temperature, drying chamber temperature, humidity and other measures

of drying chamber performance with variation of air mass flow rate.
As a result, average temperature attained in the drying chamber during autumn weather has

been adequated for drying of squids.
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Table 1 .Prdperties' of Air at Atmospheric

Pressure
T( °K) o (k9/A) Cp (KJ /kg )
100 ~ 3.6010 1,0266 °
150 2.3675 1.0099
200 1.7684 1.0061
250 1.4128 1.005
300 1.1774 1,0057
350 0.9980 1.0090
400 0.8826 1.0140
450 0.7833 1.0207
500 0.7048 1.0295
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Table 2. Specification of the Test Section

a. Flat Plate Air Collector
Absorber Plate : Thick 0.8mm Steel
- (1,000x4,000mm)
Plate to glazing spacing: 50mm
Bottom and Side Insulation : 50mm isopink

- Glazing : 50mm tempered glass
Selective Surface : Flat Plate Black Paint (¢=0.95)
Tilt : 15°

Azimuth : South

- |b. Drying Chamber

Material : Thick 0.8mm Stainless Steel
Capacity : 1500 x 1000 x 2290mm
Insulation: 50mm isopink
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Table 3 A Survey on Drying Systém.

Location Drying mode [Drying product Remark
1. Changhang [drier Laver .ISolar'lpplications are
' - {installation ' possible for small acale
and opera- drying using briquets,
tion .
2. Sokcho natural Squid . There is no need for any
drying particular solar system
. aince most af the squids
caught in pealagic fishery
(50-60days}are refrigerat=
od and naturally dried as
needed to maintain fresh-
ness.
3. Hupo natural filefish . Solar systems can be first|
drying - brought in as a means for
' ssall scale drying by al-
nor producers, however
maintaining the frashness
rathar casta a problem,
4. s.-chaonporna:u:al anchovy - Anchovies caught are first
: drying steamngd on the ship as

(mechanical they are laid on nets and

drying in naturally dried.

Winter) ] . Initial investmanta for
drying systsms are rather
costly,

- Solar applications are
possible for small scale
drying.

5. Pusan aAutomatic laver ' «» Solar applications are
deier posaible for a small scale
. : production
. There is a need for the
construction of a multi-
PNIPCsSe E0lar systes.
(ftems for multipurpose
drying: filefish, squid,
shellfish, kelp.)
6. Yeosu nacural filefish * Installation ot a solar
drying drying syatem is tthctl.\rd
drying Winter.
7. Huksan I mechanical squid . Solar applicaction are
: drying anchovy possible.
8. Wando sechanical lever . NOo possibility for sclar
drying drying system.
9. Kunsan mechanical aquid . Solar applicaiton are
drying ' possible.
10.0kku wachanical shriep - . Solar applicntlon arce
drying possible.
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Ex; t Date Wieather Inlet temp. Onllel temp. AT Man flow rate sm..-m;]
pectmen (To=Ti) {o (Nm*/m) %
1 '86. 10. 8 | Sunshiny 214061 | 403967 | 17.9506 T ) 29.40
1 16 9 |Cloudy sd min| 180031 | 202361 | 32332 200 3510
3 10,12 | Sunsminy | 16,9949 | 316792 | 146843 50 5339
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Fig. 9

Table 5 Result of Squid Drying Experiment (Air Mass Flow 300 Nm®/h)

Weight of squid (g) Drying rate (%)
Date Time of drying | natural |Solar drying | natural Solar drying chamber ‘Weather
drying chamber drying (Mass flow rate 300 Nm? /hyl
1986. 10. 29 | 10:00 (initial) | 986 1972 24.44 - 27.07 Sunshiny
16:00 (final) 745 1438 &
_ | rainy
10. 30 | 10:00 (initial) | 727 1389 25.72 27.50 { Sunshiny
| 16:00 (final) . | 540 1007 | cmﬁdy
©10.31 10:00 (initial) | 531 996 27.11 31.02 Sunshiny
16:00 (final) | 387 687 |
11.1 | 10:00 (initial) | 368 648 13.58 16.51 “Sunshiny
16:00 (final) | 318 541 | cmfdy
11.2 | 10:00 (initial) | 316 536 14.24 16.41 foggy
16:00 (final) 271 448 | Slf;lshiny
1986.10.29 10:00 (initial) | 986-715| 1972-1524 | 72.51 77.28
o~ 11.2  16:00(final). | =271 =448 | Total Total
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Table 6 Result of Squid Drying Experiment (Air Mass Flow 400 Nm? /h)

Weight of squid (g) drying ratg (70)
Date Time of drying | ‘natural ‘Bolar drying| natural .Solar drying chamber _ . Weather
drying. chamber drying (Mass flow rate mdﬂ%)
| 1956.11.10. 10:00(initial) 10533 11380 29.08 35.39 sunshiny
16:00(£inal) 7469 7352 ‘
11.11.} 10:00(initial) | = 7458 7339 29.59 36.70 Sunshiny
16:00(final) 5251 - 4645 |
11.12.| 10:00(initial) 5243 4637 22.98  28.38 Sunshiny
16:00(final) 4038 3321 c1ozdy
11.13.| 10:00(initial) 4032 3313 21.82 24.96 ~ Sunshiny
16:00(final) 3152 2486 Clbzdy
1986.11.10. 10:00(initial) [10533-7381 |11380-8894 70.07 ~ 78.15
- 11.13. 16:00(final) =3152 =2486 (Total) (Total)

Z (gl Ad=E) AFHam ol control
quantity ¢ spreading density+
o Q1 A% Tgo] & AN ATk

Table 5,Table 65 vlas} 2H 7

2ol w}a} E‘.ﬂﬁ}‘zil:}.

% 300N4A/hoZ HEVE FANA 7€
712 547 ARA F AAYAAAe AA
TR A AR Bol Hx FAS] 77.28 %
e ¥gte AAAZRAR ASLE 72.51 YU
yhdo] {8 400N/ hojrde 49 dRAD 2
o Az UelMe HF AxE0] 78.15 % °|1
ARQAAXe] B 70.07 T

Qg wels) A2EE
AZAZ A wo}

f% 300 N#i/ h oA

400Nz / holA &3t &
gt olRe BE FF(ML)o)AzdUE &
A\ZtA Aoz FUSA LAY FRE Al
A% Rolgt dadot

|
oﬂtﬂzl ZE, 9712 2 FAEL dxAdE ol
2} oM g Zg Holu glom HRIIZ

71 HA 8C o A

AZAY tray

Fig.8(b) = f2 300N/ holM ARe] A
2

o
=wmsls Ueld AQdh AR 7]7} Az H
TLEE BB A At 2a -+ (86
11.1) & AYstas 27 12C°ﬂ-*1 Al 26 C
AT gxgloy FET X 7] 50 %A =
ujg} walstgow 55U ARANN £ 20% A
SA AR

Fig.9(a) ol 97]1€& HA 11ColM Hx
17CAE waldlg e chamber U —r--‘-f-:-% Al

A3 T ARA ETFLEE #FE 23CE A
ct.

St H f 400Nm/ holld AE4He A3
E Uebd Fig.9(b) dlM el HELEE 27115
ColM Al 5 CTE /AR 48 202 5
AREL AR A Bk A2dA dRA
2 A7 4 wgpom AZVIE F B
color 9 quality® X ¢ £& 2L A
% itk E£F AYEF 1Al kel AE
S Az QPHAA REZ & UE AWe] g

A =AY Ao

B AFPdMe FEAE DX

Yo M7Y 1X 1987, 5



ol F, °lFFE., 2ABF

A5E EWE 3l AAAREE Y AFAIA
9 Aty &2 W3AIA 7FEA] HP conr
puter 2 J5FAL AT A4F4HAE gAY
H qﬂ-ﬁ} 2t

. AH AL AT BFAE HARE A
11]915}31 - obfollA EAFotA Az
S ARESta glo} vigi Ao AnafEY
T A7t G dEAAD Q] ol8rbsAd ol =%
1=

oX o% rf

4 €3 fz}@ﬂr EH%*% Z_ZA] oﬂ_ <
73_&'-_.%% 78.15 %ol AAAZ oJg AR

—

Y,
IN
N
L
tjo
(.
i

L goz 2517] 8l B4
9719 AYWAL A stu AR o] 5= A

8 grt Yon ohga) Aa
o i ATOlE BE ATI} olRolHer @
Aoz Algdr

2. ZARAI2H O §82 o] F/ME ut
S7HR L A FLe He \g F& 350~400 = 71
Nei/hdo 50~55% H=E YefUich
3. Ax4AUANAM E2HAE #F 300N4/h 2 d7e SEAYS FHAAR O3 98 7
oA 5A AR A I E dRAN2w  FE A
of oJg UREL 77.28 Y AA AR
REFERENCES

1. T.A. Lawand.,

[\

“A Solar-Cabinet Dryer,” Solar Energy, Vol. 8, No. 4, pp. 158-164, 1966.
T.A.Iawand, “The Potential of Solar Agricultural Dryers in Developmg Areas”.

3. HPGarg, P.C. Pandey & K.P. Thanvi “Development of a Solar Agricultural Dryer > Paper

NSEC, Dec. 78.

4, RM., Iyer, “Theoretical Analysis and Performance Evaluation of Agricultural Driers,” Pro-
ceedings of the International Sympos1um on Thermal Application of Solar Energy April 7-10,

- 1985, Hakone, Japan.

5. BX. Huang and M. Tiksoy, “Thermal Analysis of a Greenhouse Solar Curing and Drying
System,” Proceedings of the International Symposium on Thermal Application of Solar

Energy April 7-10, 1985, Hakone, Japan,

6. M.N, Ozisik, BX. Huang and M. Toksoy, “Solar Graln Drying”, Solar Enerlgy, Vol. 24, No. 4,

pp. 397401, 1980.

7. Lee. Dongwon Lee. Jongho, “Theoretical & Experiemental Study on the Air-Type Non-
metallic Collectors”, Solar Energy Vol. 6, No. 1, 1986

8. ATRIA,* AulRHF I AAMNLEAT (1) T

9. Natl, Bur, Stand. (U.S.) Circ. 564, 1955.

2}% T4, KE-85-5,1985,

10. HP. Garg and VK. Sharma, “Evaluation of the performance of Air Heaters of Conventional
Designs”, Solar Energy Vol, 29, No. 6, pp. 503-533, 1982.

11. A. Ignatiev, G. Zajac, G.B. Smith, “Solar Absorber Material Stability Under High Solar Flux”,
SPIE Vol. 324, Optical Coations for Energy Efficiency and Solar Applications, 1982.

Solar Energy Vol.7 No.1 1987.5

- 22...



