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Fundamental Studies on the Solar Dryer System (Part 2)

Simulation of Solar Heat Collector for Rice Drying

Kazuo HORIBE, Kenji NAKAGAWA, Sei-ichi OsHITA and Hiromitsu HASEGAWA

FRILIR BRI B DT bh Tw a4, BHZECF

Mahsdaby o~ LML LD 20, LiL,
SEAET POV F — R ATR CNHE R TR, KB A R E< oL 2 ¥~ EREL, £ OMMEHE 208
F— R HETEOJEBEEHERS L, 20ROV UCPlld 2 2 LA 0Bl sy S ch 5, 7,

I, %

mj

CHER A BRHAINE 51D E D18 7, BT 0132 OTHORETH 5o Z AUSHIHD
A@%@M&mxaméng&ijﬁmiatf,y BTSN S ALY Sab—3 5 YLK DIET 5
Vo AL BRI ECH B, BHOMIIEIT 2 &L TTRETH B,

DFBORAMIEHKECH A DEL ;"J*bi‘iﬁﬂltl?’f& bh, Fo@drs, REClk #1 ’?k THL A
T 2 DI AR Ru s htw )PP Lrs- mmm&ﬁ@mm& SlisEmE -, e DR

—F5, b AE ISR b 2 AT AARES 2L 2y~ 0, (2) ABEFI RTINS 3
LHZEXFTELVWEMISD, £, WOt 71 ab=3arO—fE L THIL 75 —TFLOHAL,
Al Yy g = By R Ry =10 AAEEBE (3) 20T ORI O R B AL BT S
Bl & AB A O N2 5 thfwaovwgi WAL, RREIESESRGRE DLy — 0T

LGS H B b AE R FORBOEEIIH -k H, SRS, E R & BT R OB &
PSRRIz AT ESR & 0, 20RO LITE bR %Wﬁmuoufmb#:Ltw?cwwﬁ¢Wﬁ
& N 435)6)

I. AB#OL IV 2—~OREEER
X, bAEOPEZE Y A F LIGE L A KB O

T 5 MRAT L, 2082 R» T D4y (IEERE#HD L 7 ¥ —

DEBAWMARL T ZEPRYUTH I LTV I & ZOBBTHMBL AL 7 S — &N 1R, gL
Thiv, LAL, 20200 AHRaRE 79 —12E&4.20m, ML 87Tm, @ &0.35m, LHAINIH
WMTERVEDELBZDT, A a—F—kHuvl 3700 CRE LT, MBE, /25— E0%5, i
ATGEARURBMEI Y 3 2V =2 a 2 EBHIT SHENE oyl 2217 9 — CHAEABRALROL) T
A6NhB, THFECAMMIL 79— RO 2D 45

DS 5% SN, AEMHLEOVWTRELLLDT @ o e #aomB 5% 2 52 L 5 CE 5

ha, mwatto w&%,nvyywmmﬁﬁowfw
ALYy~ EKRBEAR Y A5 2OFBLTHD, 2D B, REHRBNCRET S L HARETH 5,
IEHssH 6 30 2R @)”WLWT;bM~tLTFé3m® AR 75 A

S e B 2o WHBMEA S AT RS, (S Al



334 YREE  OFUHE - BN - KR M BTIIESE

B Wiz 77—

Position of absorbing plate  Type of air flow
@D Upper flow

<=
ANNNNAL [VaVAYAYAYAY

@ Both ways flow

ANNANANNNS f\/\./\c/j\/\/\/\/

&

@) Reversed flow
(=) &
ANNANNNNAN
B2l v 7o ST & T 50 (<: ) @

OEAR #J“lfﬁ@]ﬂ@'é‘l’ii(:—';Mi%él”( B, ORI G X5 GG < B B WM & MR E L 2 O ETR &
HOREuEBM A L, R A S ORI &5 S M TR E ORI AT S 2 L, & 2 R

OO TREDRAIRE LD, AL & LTI L, shfisEis 2 (Rt & v
@ WAL LT 0,4 m@EIRER b v A AR HBIEHENMBH S TH S,

Feo KIRIARIE 2 B A0 12 VI L Blaxd 209877k
JEBRL 19794 8 H29E ~10H 20 O MIZIT % - 20

Yok E R 2 AR & 4T i o TO L VD TR



Vg

TN =L AT LIS

B9 5 JEBERD RIS (55 2 ) 335

T Ly Y = ORBEEE 2 AT & LB A

2B s L?’ (/)“(J{; W A i B, R
wAs, E s '! C/) S TCHEIA T4 -~ 10

BT ARNARR A B s ¢ THEME LT 70
FAMGEEEG, 2Ly — R, 16 38
ATy —-

/AT

A ];‘ﬁﬁ‘}iunv i {

GURGHEEL), SUE (7 A LR A

AR E SR (o - BHEED ¢h 5,

(3 i

1} 2L 78— 2R, LIS

5 3 USSR & o — NZERIE & ORI
%RTOM#B%#6$7IM?WH ZUREROIE D HI
MEHFAE SRS, Thbbh, L7 9~ NOBRRERG
HWHMRE S LT E 5, BRIz H 28, L
WIS, M o CRREUEIE R PE < &

STV S, ZREEEE, §
5 DML S

Wi & & AR |
THTVAEHTHSS, 4,

Rl
3

H 5 BBAEOMMN IR L3828 05 0,
et

60,

5ol o o., oo.;“o .

P
o
T
o
o
&
H
o,

N o °
30 o 0 O
oo ®
()
&

o
<
T

o Upper {low
o Both ways flow
aReversed flow

° 10030 40 B0 80 70 80

Temp. of absorbing plate (°C)

o
T

Temp. of air in collector (°C)

B e b 2 v 7§ NS SGRIE O BIR

W4 BN E B o Bz g A H GRS S ST &
OPUEA BT ISR L 260 TH 5. Bho s
W& g b, Rh S BAABERE I ek A AR 1
R E TR E A RO MIMI O T ERT A5, £ b
B NS RA WL U CHT CLE IR, 140l

BB L T TL T EnIL AT L AR R
HLIENbHIDL, THEEMMEOBEIGRIZ LD
EEZLNS, WHM L TIHEESED 51 L
B OEIE L RO B & %o Wlivih

L E R

Wz, B S0 L &,
AOBIE LY

Temp.

B0 BB S Ak & 0 &
COL N B AEORIE, T b, BGE T
Do, BRI S L AN K - LRI E NS 2 AL F
B BT Y AL RIS & B, 2N AT E g
5 R S COPIETCH S, HEHEAETL Tw s
DR, BB R 5 0T 2 BAT S AR AR
IR B 0 I8 Tl

2 MEGhHR

B kX Tyl HRIEIE ER L

L7 & — O (LIF#EE v ) 718k TC
Fhahsd,
o GCaasT
Alp

Ca @ 228

AL IR

w (Kg /min},
AT U EREE (C), A
{nf DA F g (Keal/nd - min)
&5 Ww FEEEO L, Whan < h o700 THED
P L F HOFFEN AR L o 208
FROTWSMBTHEL LD TH S, HEH
TOLRECIIMRLEEL TV HH, BOXIIZ, H
FAEEIL T b e 3 ERE CBLLTHED, 100%
AAHHEROES ST b, TEL LG
mtt?nu7&mﬁﬁMwa%&ﬁ,@mu%ﬁ%
GHRIBE % - 72 & LT H RIS S O &0 2R

LA L, BRI S h

@ (Keal /Kg®C

DAL

4

'541/'\(’ b
Ty - ERHE L
G AVRL, BT 0E LS

& 5 BhER

YUl

WU ThH s, Thhb, ZOMROERITERN L
[
S o o %2
= 15:00 o o0, 21 3:00
8 %1200
o S
60k -3 gﬁe
2 16:00, © 2 100
e o ° o’
850" o °
O
o o
us 17000 © 10:00
40}
-]
©
30F 0®
N
0 i 5

0.2 04 06 08 1.0 1.2 14
Solar radiation (cal/em?min)

B4R WRRINC A TR & R & o R



336 W MM R B KT e - REIIOE

o
T
T
L
S
=

)
%%

Collector efficiency (%)
3 58 8 8o
<

3

Air temp. rise{*C}

.,

© Solar radiation
* Air temp. rise

Soiar radiation
(cat]emimin}

0 11 12 i3 4

<
=3
=3
=
I

Time )
e i'H = H A RS
IAVH B2 B

oo

OUpper flow
s e Both ways flow
< 80 AReversed flow
) g )
: ot -
L 6o e -
L Lo e
oo “o
% o7
40f- e
Y Ve
o o
-
U
@ 204
B
O
0 i I s i
0.1 0.2 O 3 0 4 0.5

Air flow rate (m3/sec)
moe RGP B

L b TR E T 0SS
FWMHENTHA, (T, 2L 78—V

BltE S b,

by

Ly v - BUEEREIIEC S S LU bR

.

BUIGEAIEE L 2 H At iR 12 B SRR AR A BT

-y

aiid X

W6 IR LR A R Ao, B S

B S R IO RS L O L BT S

ey

SR &S & Rl R BN, RO S AT

koL RS, FERGE TR i TR
P

7EE N O B R AT 2 6

PR NS AR R AN

Wi &t
1210053057 A 6 IBHE305 TH 5, ORI
WA D RNEHIHS b SN L L CHTEE RS S,
SOOI IERMICE L S T ARG UM IO R &

LI E A LTHEENRS, fEoT,
Pk & Bk ATH B, BMEAIINA S &

2

B4 A Y MR, R

P
wF
o

RO MR A LV 2 & & IR L L (—
LTwd,

o]
=]
T

[22]
(=)
T

E
<
T

Q

o Upper flow
e Both ways flow
A Reversed flow

Collector efficiency (%)
N
(e}

0 0.1 0.2 0.3 0.4

Air flow rate (m3/sec)
TR RS X S oOR

3) Ly
KIBEEFI RN v T

WM TH S, PV T
VR AT B b B AT MELE TE30~ 40T T h 4

10~20C 0 LY Sg A H -0 Th b, ER T
L 7y —iBE AT EDERRIEDF L L TR S

HA, 1T alLy [}‘](/')}'l“’t,nm A LR

SCELT A I E AL o EOREYE
HHO LB T & Z 8125 2
W1 N gAY L IRTE
~ 13U B S gt e f b

WIE S BRI E L L S,

i TiE

OS5 A B I O

A S N (N
PRGN 5L 29¢cal ool min O & & TR
;’)‘"'60%%3:?&}%?_. i~ H'mL}.z 20°C 3 < 2L,

Lt Cid - & BREA R Ao 2

4) 7v 7y~ HiE
ﬁb79~HMﬁHWKHi%WK&MﬂoW%mn
g Luv, FOLBLIETL 7Y - ARBOB X 1506

T%ﬁﬁiuﬁ.Wm@fﬁ%ﬂmmw%?%é@Lw

L. U

Edrn, TL Ty

FRTOMED L8552

— ML TR E RSO TH
Uzdfs T, BH I F 0l R 'ulp SN

LA LS oLy oM e it S,

o Az
Ip :S ipdi
! A :



V=TG- SN =2 A5

LA

v 5 LR G 2 B0 337

918

JEM 7 O

SZER O b iRE

Air flow rate Solar radiation{ave,) Air temp, rise
Type of air flow ) )
(ml sec) {cal enfmin} Ty
0.164 .20:40.19 18.5+2.

Both ways flow

. 199

.257+0.12 15. 941,

. 183
.228

Reversed flow

0

0

0

0.258
0.294
0.283
0.276
0.363
0.449
0.429
0. 347

Upper flow

L2940, 17 19,8+ 1.
L0520, 31 13. 5+3.
.2440.12 10. 141,
. 54+0. 36 3.742.
.54:£0. 48 3.6:+2,
L4440, 27 4.3:+2.

99+0.32 : 5,141,
33:40.33 L3l
.52+0.38 42,
.97+0.35 L040.9

Lo S S L o e o 72 B+, B IR Y- S T4

Qo

o

L I = N = = o A e e

.

I, AL R, Al
5 g,
AT LY /,{uff A S0

N3
KA TH S,

ETHDHE B
Bl
Thd, F/, Hif 9 H18H 728, 10H 181 T40
T& ot Bsii & 0T, WG
BR300 K O“J: (I

EunTlphitky

Vo DAV HA RO B AN O oAt s h
SSLTLEY

o

0. XB#HaLy4—EFIL

KIER I L 7 7~ 5 bt 32~ 5 v EFILIL
""" T Fh LS ENS, BE
CHAEHE (FogE01H1Hre0
WESR AT 4 0 My OORERE, $REE 30 2 OV R
B ooy H g,

il s A E T 5
IHOHREMAYANELT
Gidenb oy -8k &

g 285 0 Vi, R YRS EAMVE Y LT

By Lany
EFRICANELT
a0 H #,
Bt 45258, WlBFH s bh 5
H r%si!i'fh’:f%ﬂ AR,
EL UMM A ERS,

dL Y-

SN

ETRAL

Eel

ihanhs,
ST ET
L0 BB ARG, H el 4 & L) i)
FE e
NEDORE S LT T2 e s,
A1=5,572+ 1. 142¢cosD+0. 064cos 2 D+ 0. 0 34cos3D
=0.033sinD+0, 1645in 2 D—0.001sin 3 D

W 1004 e i

DLy - B

A2=17,795-0. 167cosD+0, 023cos 2 D—0,030cos 3 D
+0.281sin D+0.163sin2D+0,026sin3D
(F, 104E 6%
(- T, FLndgdAn, BRI As L,
An= (A1 Az)/2
As= Az —A)
b d, OB, AL A2 An, As Euiihiddu
PEHEIGL B1F 20T H 5 h 5 R AT & b B 0 U4

ekl AEREMEITHIE Y S0 BA S S, Th

aE ToCiE s

T &40l

STRREFUNIEET N ER ettt
7 Ao S O A

THL LS,
WL, Mg Non= 0 T R v 22
M=~ 4 K -+559 (min) |
N=-108.412+0.571 L +0.069L.2 (min) | +16)
n= (43P .60—260).7100 !
KU, LU, P={A2—~A1). " 2CH5.
20 VTR U, 10ikiEOR)

e & £om B H o Py % A

ELTRAD E UGS
b,

=0, 72722, 865cosD 0. 578cos 2 D—0. 241cos 3 D
+3.043 sinD+0,067sin 2 D-+0.0955in3 D

30 LI



338 JBEE RDHE - chal BRiG -

KT

Fi [

i B RGE A SR & 0 I o AR A E S & A
WA B0WAS L, BN —HO gAML TH
BE, HEHRIEFEROBBC L VL G 44 LT
el twad, Lal, —HOREHEELEsE, 20
FHIM s a0 s adhie £ 0, 243
Fsdhuc it I T, - T, HEhiCH A
Bk 3 k5 HINEH, EEMSE S TEDT
Z O A - BORE SRS L < % 5 &9 AR

AR AR,

[ . -9~cos ’71 (T—An)  eeeereees (8)

ThHzeN5, ZOT, QL HEHHA keal /nf),

PooATBAERRS (h), T uR% (R

SEHEM L AREEF L CRHHEHBICHE D EHA
LAEB LEL T3, BT, HEEN1, T4bb
FLUABEI & TR LS L b ) 2828 B, Tn D
WAildkeal /mf h T8 4 dcal SodminlZ ¥ 218 T, An
Amindli s U ¢l #RETIE L0, #LLT, RP
R AR ARG 515 &, EEOHEM, HLmT
&ﬁ@nhnpaywuhwéwﬂﬁHMMﬁﬁwén
Mo, TRIGEBSHENR (1 EAB &RAL
4) ShRoidhE, S,

ML BRI R 4
R AONIMETH Do wE,

, ELD 1~ 20
gt

HEE At

izt stz kazwn, Lil, oMLz EHL
L, HORHEE L0 -gE L,

11712)13)
2iaL 7y -7l

HOEEETEaL Y & —
FEROWNE S LTI R

RO ORE 2, #
o Fe ZICIRES 8 B
Lo, EMEONEE AT

(A 75—)

R CoZ P& =a, (1+7.p,)

o {(T, +273)* — (T,
—H (T, —T,}

Solar radiation

i

/J"\”'s‘
LRI B Y ERH LR D

I"’l/sc

—g, o {{T, +273)*

Radiation .
Convection Energy\ Energy absorbed
transmitted j
Cover
{ Enefg;g‘ 'énergy transmitted
Convection absorbed i
‘ :
\ /
t i
4 1
1 "
Radiation , Enegy 1\ /
Convection reflected
Energy cbsorbed
sorbmg
L plate
Conductjon
BB AL 7y —OlE I ALK

r{.%”(&i"‘j Do fLU)Jm“

BIBIFECNICHE U TR 4 ) 2L AT E S,
FGREFRREIZH A 0RO &) alE 2 HT 5,
DL 7 5 —NOBZH & Y 5,

OIELIEE DA £ Y M SR PN Bl TS oY
ik duv,
PR OB A I

HBAIIonTOEF LA E

(SRR

mﬁMﬁﬁaxﬁnx
PR M 15 I Y S SR
AL, HE (M) »E
H oS BB L L 2 2 CHL
FE A1 e SRR CIRIR &
gLy —NERD

@@Ly — s
5T, W8BEaL Y
RLTwa, Zohg#E
FalL sy —1o AL

s nEREs RS, ERL A
N, KRN ZTHEIERE NS,

ERML A 5 KR EMER L & 0 BAED

TN A N,

D, ZOEI LY “L;:Lm(m ERIEL B, —H, #h30
Yok UCUEH 25— EAVARE DR, H 75— H S IHAAD

Bhbnd, SREUE S S MR O BRGER U AD T2 L
CHEBIL L ALDFELON D, ZOFBELY 2L Y

G RO EL L,

1
+1/e,—

+973)4) —Heo (T, =T )

- (Tsky "|'273) 4 }

...... lg)
(3 )
dr U S S 1973)¢ — ‘
Ry Cy 2, S =t b 17y 7=y o 4 (Tob2r) — (T +273) |
K rear (T, ~=Too) —H, (T, —T,)
—tic €, 0 {(T,+273)" — (Tow +273)7 1 oo (10
{(#R0
oo dTo ; - o
Go Co = Ho (T =To) Wot Hy (T,=Ty) W, il



Vo G K5 A =3 AT LT S

FERERINIFZE (35 2 ) 339

Eh b, ZIC,
R D (kg nf)
C ¥ (keal /kgC)
ZEE (m)
@ R
Ty R s I
Tp LR . e

o AT T LY R
{kcal /m2hk4)

T L (C)

Teo  DHMERIE (T)

DRERE (C)

W HE (m)

Hee o D3 &SGR & DT L
(keal /M hC)

He N AT R A

']‘sky

NERLD ”

( ” )
He o DR E » »
( ” )
Krear ! oL v & — AWK E (keal/mf hT)
Ge DEGHRMIE (kg h)
Ip FH i (keal /nf h)
t CEEN (h)
X DHEEE (m)

RFEDC Paak T nEFhh S, W, BREE
et 5,

195, QORUE A 73—, B
HEOh ol DT,
W, BBV RE AWE S NS R,
EREHMTE S, Al ch s & 55—,
@amné 5o & &9, 10X

RS 2 AR AR TS T RS

I BB BN T
Fiiha L2 ¥ = ZHW A S 2 D
O
g
L ez A
L0 Te, Tp

WIETa R TR 5,

BN E K &N Te, Tp ZHERIZ L DY A THD,
~- i Te (RHE Joo TEILT ACH 54,
HATC S 5 MIRBEMIZ L > THE T 5. & A5
IWMK%H”}&&i/uWH(

Te, Tp#

. .. A. X
Tacn ::']ul‘" . Cn

B Hp ("‘p e ) \‘,’Vp } .............. {42

He (Te—Ta ) We+

THRE S, ox alL sy Ko & &4, T &

BP0, i =0EX=0, i=nldx=] (JL V¥~
Fa) tofizkbht,
H A0, BEEEM I 1Te, Tad o L s 4 0v

g & LTI r{ri Sl
HpWpTp+HeWeTe
HpWp+HeWe

Tam(Te —

1
Xex e (HpWp+HeWe) x
exp Gae (HpWp-+HeWe) x

L HpWpTptHeWeTe
HpWp-+HeWe

S, 7ML, x =0 TTa=TooTh 5,

AW THR A A, #LLT, 25 hATald (9)
MORCHOS L &, x kS5 VEHICT 30BN
Zo TAET. (5,

Ta= S ]",dX/S é(b\ ............... {14}
Chd, Thbb, T RO A 5 K AL BRI &
N, EROAREM BRI LN AETTH S,

/\.Ll/“‘/'j/(})“ll‘r.x/}\, ~’A Z'}" V; {ii’h /;(
TR, T&h%x=liuﬂféﬂ DECH B,
2 DB M EILROMY) Ch b, Hr5—, Wk

W, ZEROWIIEIE & Teo, Tpo, Tao, 0 §fltIp1, #F2H
1T, REGRMIETsky1%09), 001252, 8 && h =
1.0(1 %) TRunge-kutla-Gill i CH /S~ Ter,
PR Tp1 & 3R, Tp1#0XU{CAL T
Te1&FHL, MK &0 PHZGEET | &350+ 5,
AT 1 5P B BETFIAME B O, I A
15 Tet, Tpy, Ta1, Ipz, Teoz, Tskya# & R it
HREM L D Tez, Tpe, Te 2% #5, Thadhlidz e

&0 BHEMN B0 D o Nl WREANGEE, 7 L T
oz ZENTES

ZhTer,

vailE A ke 5
V. R &¢FE

D2 L7 ¥ —EFLOH
EFNOZRYE LT B 70, FORESEREE L
Edc ot JL‘U Lt 2OBEOE
= 7 BT SJRH B S TELAY S s,
FUDFRI G789 2 — 2 OFZROH YD (4953
@"'7”“' (3o M5 T A)
Re=2210kg ni, Ce=0,2kcal “kgC, Zc=0.003m

=0,1, rsc=0.83, zic=0.1,We=1.72m

BEFRANDAN T



SR AR - RN B KT M- - SREIIRE

(1012 ... Pt ~
-7 ¢
70 bt e"@ ° \\e .4
i o @ -] ® \
.~ @ [} @ \‘ ® —~
K @ e © \ o © 'E
/
60 e Voo e MRS
@/O \‘ -] ”,r’k\ \0 @ g
—~~ A s o
&)50‘?0 /I ° AN ’;' >1-0'6
~— i N 3]
! N
g / ~——— Solar radiation e
340 - Ambient air 086
o b
@ 6o 0 0§ o V00 o
agol 055560000 70 406 ©
£ % 0° 4 U
@ 00 Venmmn T P - b
[t f_,’ Maatiee -
20f 042
Theoretical Experimental n
--~ Absorbing plate @
10} — Air 0 0.2
0 1 ] : s 2 i O
9 10 11 12 13 14
Time
B9 BRI & MR ) SEIMI & B BRI & o) FBR(AY B B e
70k (B)10/17 Theoretical Experimentak

-~~~ Absorbing plate e
m—— AT o

-
~

Solar radiation (cal/cm2min)

60 41.2
—  Solar radiation

5 sob (Al VLN T Ambient air 1.0
@
540 10.8
"5 [ @\\
[ve @ \\
830 0 o e 106
£ om0 00T
‘f‘_{ Jeo %0 e 02070:00~0-0-0-0:0

200 104

10 0.2

O L 1 1 1 i 3 I3 O

9 10 11 12 13 14 15
Time
9B (B EEAYE



V=T KT Xy AT L

uj £ QJIL

BRI (5 2 1D 341

@ IR

(0. dmmnE DS b 5 2 M)
Rp=9000ky /ni,

Cp=0.112keat “kqC, Zp=0. 004m

VR (nf /sec 1,V

DML (nd/sec ), h lab 2y

— N E (n)

Wp=1.72m, [ =4,07m, @p=085 Pp=0. 15, RREEAE (TR LA R P S p
€p =0.85 ANwS/ L e i
@RI Z 2, Pr=0.7, [ =4.07m, v =0.16X10" *nf /scc,
RIS RN SR 72 W=1.72m, h=0.24m, A=0.022keal/m h'C k9,
Tsky=Tw —6 (T3 oo {15 H=17.51V %8 (keal /vd h'C)
D7 SRR o0 10A 12, 17012 03 3 MO JMiE 2 20 % 70 T
7ot GRS I L AT S e L sRab 72 SR & B HOML 727 7 7 £ OB, (A)
Moo ==0.8568 (5.7+3.8Wind} {keal /m hC}) 16 RS, (B AN A L D OB TH B, S,

[

Re=u1 /v,

LA

7, Wind
(B PR S 1 LT i
BB N2, A8 407y — L EabL
THEER &R B &

5t it Sseed s o
I (m Ssec) CEGRLE

Krear

= O EH AL, EM3m/see D

e i s
A,

u = V/AIW-h) AR A

A1 o A i e AL b

VA,

[P "I’:(’x,"f‘,‘/)(/)!‘lf\,, /! ‘)Z(-HIL.:((
L Tnd ek
SO e U T AR D 0 B

e BRIV DR~ ORI A L 2 2 2 4

T, ERAETS LS, UL, ERAVE S A S — Gl
Krear=0,54 {(kcal /nf h'C) v aahhl b e Bil0E, 20870
B L 7y — NS BIFEZNEZ LN THI DB N TE S,
DL E wI)\ Iu PULARLH T H S &L, Colburn 21 2 ab—%Y g
DX AN LROEF R A E LTy~ X ThH B 9H,
Nu==0,036Pr Re 0.8 0o 10H OHI BT AR~ ¥ &M, BB, Jlht, 1%

NG A LT .’ﬁ:’{lmn’ 11‘r U, GhE

Nu'l Rl b8, Priv3 s gy Re: G EDEBIFEERD S L T b~ g v L 1
T, WD TEREGE (m sec ), vl SIS
ToTAL NUMBER OF DAY TILT ANGLE AMBIENT TEMP, | | PARAMETERS
RADIATION tATITUDE AND AZIMUTH Humiprry OF
ONGITUDE OF COLLECTOR| | WIND VELOCITY | | COLLECTOR

v

STANDARD TIME
SUNRISE,ETC

A

LocAL TIME
SUNRISE,ETC

]IEA METHOD
_ﬂ___ﬂmr“___J

GENERATION OF SOLAR RADIATION
FLOM SUNRISE TO SUNSET
AT AN INTERVAL OF ONE MINUTE

SOLAR RADIATION NORMAL TO COLLECTORI

| THERMAL PROPERTIES |

' N2
IHEAT EQUATIONS,
{

| Teme, oF cover|
s

K7
ITEMP. OF ABSORBING PLATE

ITEMP. OF AIRI

BI0R  ZESURIERTE 7 o —

Fao b



342 SRES R -l A KT Bk BB

B4tz 9 H, 10F 121 285 9 1 (1971~1979 ¢, R#AH L mmﬂﬂwtﬁﬂéfwoﬁ% 3 4
) DT, K U19794 9 H, 10Huﬁwwéht@@€ —90°~ 90" DHIZ % » TARTBLI4 S
FgHitey 5 Hick a2 Hathk (9H7H, 10H4 H BIREOR &M CHTL 29, 108k 5
OF =) &, REEZ0.25, QSOJ&IOM/%Q ﬁmﬂmﬁmﬁm&kwmbh%wfﬁ%ok@ﬁ@%

WHAEHNL 7, 10, 20, 30 D%
DO L 1

NN 4 RHECHH6450

it #,

DH O R KA 4
hbLTwad, 48

RN SRR N
Eo T, AT BB A

T, SR, MUSIZIOT9MIEN T =¥ EHIG 2o Th e, Mg (k) B, PHHAME AL 2,
SOT =S IEHFR L ED Th b ZHRYR ;f:i}liﬁ‘ HERRTRuINRS, Bl kesvwC9dos
SRR T & A {,(/) Th b 052 RIAF TN Sept. (Max.) Oct. (Max.)

ARAM AT, LYy — AT a0, dggises Mo O™ 4400 keall

AL, 0T, MIEMI0 CRIELTH L O
OELUTHEEZTS » 22 BUOBIZHED 70— F 5~ §°‘5°'
I 20‘25
ST

Ylalb=va v &fGo29H, WA EHSHE [ | 20kl 2260 keal/m?
AL R, A, @), DRTHELAE 8
R A SRR, 9 HO IR 1 120 L, o
R AR 00 L ks 4 BUEH S B, Tab b, 2O CTE o 4o ?w;%eﬁwé W@ o
B ClEa L7 12 LT A S HEA A TS b B 3RO S o R

w2 ARRME G
September October
Total radiation MAX MEAN MAX MEAN
(kcal /i) 4200 2520 3770 2180
Number of day 249 258 277 288
Wind verocity 4,0 3.0 5.1 3.3
(m/ sec)
Amdient air temp.
() 25.1 23.0 20.8 17.1
Spccnfxc hoat of air
al /kyC) 0.247 0.247 0. 244 0.244
W3 AhF—y (OIA, BEduis, Bk
Number of day 249 258 277 288
Standard time
Sunrise 5h16m 5h23m 5h37m 5h46m
Sunset 18h 3m 17h50m 17h22m 17h 7m
Solar noon 11h40m 11h37m 11h30m 11h27m
Solar declination 6745° 37217 -4 27 -8"13°
Tsu City
Sunrise 5h29m 5h36m 5h50m 5h58m
Sunset 18h15m 18h 2m 17h35m 17h20m
Solar noon 11h52m 11h49m 11hd2m 11h39m
Sunny time 12h45m 12h26m 11h45m 11621m




VeI K54 — 2 AT LT B IR

(3 24) 343

AR AhT—5 (HHHHED)

Number of day 249 258 277 288
Horizontal 4200.0 2520.0 3770.0 2180.0
Total (kcal /i)
Inclined (30°) 4312.2 2426, 3 4403.7 2258.5
Maximum (cal /efmin) 0.91 0.51 0,96 0.51
Average (cal /‘enf min) 0.56 0.32 0.62 0.33
BEOOUIGL, WIRR A - CHEBHO R 0, BEBAE S LB S, 2 EE0EAH

AR THDE, HBP I ToRok B g wFh
LIWADHINEL - Tod, ZHUEH RO
BIlk3b0 ELLNE, Thbb, 9HTEAMN
REENE AR o) & 5 (21208 ukﬁ,li&anluu
PELEL 2> T0E0T, By HIBIEM I o545
B TP EC bR AL S TH S, £LD 9HS
) GRS H B2581 ) 12 4 v ¢ AR BRI 50 5 Ak
FEDDLESEH>TWEIEMhhd, ZhizaL sy
—~ O A9 B TR RBTH LD EEL LR

:‘,) j"’f& (ml&

FL20A00E O H GBS A 10m 12 L ¢, AL & 2
o & & O IBGEIE OIS L AR L 2 6D
"B WHHGRE G D H R LSRR ERbL T

r% %3

A RSB R LRI L, B 5 £ OBHTED
NBEHTHA I, (TRBH) Zozeir (1) o

BB 588 L—HLTWw3,

KT, PERIEO. Sni secT—iE & L, HILHHIET,
10, 20, 30n7 &M 272k &, SBBBRE ED L I CE
Lt B h%Edr, WHIEML 72mii—EE LT, L7
g—fa | 2w TR, W2, BT ¢l
W=1.72m, [.=4,07m, 300 Tl [ =17 44m & 5,
FHEOME, Bz L3838 06NEh o, 2O
i, 2L 7y — RO BE; 1A, 18R Ek9

T
1 v
H=0.0072— (wn)

TREAH S, & CIHEEEYV =050 secTH 3 &,
PRI T D & & 7. 8keal /nf h'C, 300 T10.4

=5, 887 —‘l'o';

5 =
Ng Sept. N;_:_ Sept.
= Mean § Medn
04+ =04k
o 2]
A A
s 5
502k T0.2F
k] 5
o o
5 8
B O L L . . i i o O A\ X t : i L
n Collection area 10m?2 v Coltection area 30 m?
60k Air flow rate 3 6oL Air flow rate 3
o 0. %gm/sec o 0. 2‘8m!sec
o [ 0,79
5 3 ——1.00
B40 G 40f
o 7]
Q. a.
5 5
[t o
20 )
o . v v . . o ; y

Time

N2 BRI 2o BTN YL RE o L

Time

F13ER A A 72 TN o e



344 RS AR

RaL A

KF M- BHNEE

keal /m hC &% T, iﬁﬁ»ﬁiiyf«; kg - TH HIE
BEHNL L SI000C, &R, BERRE» 2 TE
WHMREEHENRLLEVAEDTH D,

WD, s Al e LTA R A T AL s ¢

E, B30 TW=7.3Tm, | =4,0Tm TH 1, #
HE L& 0. T3keal /d NC &L 5, s
(A’/ /\‘D{*‘ LIk A B 2 ’:“)‘g

3) ZERE

HI13BNE 9 H B0 SEHAE R0 Do L 7 & — D%
MR 2 2 EOMNELREOHEWERL 2L
T b WHBHUE L AR, HEFRBRL TEILL,

SEEEAEIIT B &b L Tuv B, phid & A

=

5ELHSTH, BREN L - T SO TilEIL %
FTLE T 3RCUE L0,

iz, B Al L TR A r A R L 50
FAE B & § BRI OGS 13 2
BEFRATHIN Y 5 L BRIVE S LY 3, 2N
SIEFIIRE E N S S IR IR 4 B0 %

LAHENSTHD,
Z RGN IS O R R AR BB O L 3
b= gy {15 2 BAOKBHT L 7 ¥ — 27 L OH)
NERD, THRFROWEEFLOREL N5 — 5T

{

& HERBIEDFNFENLEE 2 5, T4b b, L4
<
NE Sept.
EOA Mean
Tj‘ A
A
[
2
802}
o
g
g
t_JO; O 1. X 3 A X i
Air flow rate  0.25m7sec

GO_Collection ared
%) 7 m2
R 10
@ —-— 20
5 —-— 30
E/..O~
@ e T I T e
a JPr— et .
QE) ,'{—i’”ﬁ ~~~~~~ ~“~‘-:\x,.
= 20F Ambient air

R

6 8 10 12 14 16 18

Time
4B SRR IS AT e s S AL,

M‘UX'&, L% wﬁﬁﬁ‘i&: 4] H'lllﬁ"%ﬁ{x’u’x’;if
i ans,

EC, L7 —HHREOTE L WA

FZDEFNT

5 sk
R LHBEN R ECH 5, WIS
Epgepdg (RGN A) o285 B o4, Hatht
I (A) 9 HE90. 51cal Sefmin, (B) 10K %450, 51
(Cy 9H M0, 91cal A edmin, (D3 10
H 5550, 96cal Senimin T &, #FHD P TOUE S
IhaL 7y -0 EEVEEL5~12.5C TH 2 A7, U
iR SOF ARV Gtr /(K OBY W (A ME 35 e acN
?:‘i’s?’?fr?diz’ii/\ll i 0 B LRI L R
T L 7y~ AR 0 & BB
BRORFL D R A TH
2] Tl s el

b B e 2 A
fol] e M m\,

cal enfmin,

DL 7Y -G

i I QN O

A,

FUE >'}j/;v“,:~‘:;é}niz; hd, SO &L

b g (L T 5,
o L. 18120
kB E D L 7 5 — O P SLIE FhTT R
L7y = OFE T e & MM S G RO Pl

Th o, WEIHHIEZ I & F MG it io k%l

LAN, BRI BERINENE o L R TR S

Sept Oct.
(A)Ip 051 cal/cmémin| (B) 1p=0.51
15F i
\ Collection area | \
A o 7m A
10 \A\~ ° 10m’; L \A\\
- . A 20 .
\\\A\ A 30:‘*?- \\\A\
e \A\n\A o ~Nal” ~A&.
R T s
\;\QM“:A: \‘g\\a _____ /i:
S 0128 OwlZ8
Py O 1 1 [l 3, 1 i J i
@ Sept. Oct.
225 (C) Ip=0.91 - (D) 1p=0.96
: 1 \
520 F\ \
5T A\
EIAN \
Sig \ \, N\,
00NN N
N AN N Na
10k N A\\ AN \ S
\\\ \\A ‘\A~ N \\\ \A\ N
Noo . ~ o, ™. ~An
‘e\ ‘\ G\\
5l \ e a L \o .
°\° ~~~~~ O \O T eoa
O 20 —n
0 025 050 075 100 025 050 075 100
Air flow rate { md3/sec)
IS HEP IS BT B R & 2R AR



Vo G e KA L AT LD A SRR (55 2 345
R % 3 A7 2m#AMIZIEL T, BORMARIR BICHBERERUTRE LD TH S, BEORHILH
Lavg, BB LE L AT L8B4 60084, NORGEEFEARKRGOBEERE VHEFEC LS 2

SO E oLy v — gk
AMHTCHoEELLNLEA, =
EEALGWT, Thbbal sy —OE, HEAR—
DEOEGE L, FAAR &SRO & 4 TS
RO BHFFoTHET 5, R, WEEike 35
B, SC##% (Solar Collector Coeflicient) #HH]E
o ZOOMHIE 1 1249 1000lvs (1000cal, o) @ Fl4
WA E SN, RS RERTARESELL TV,
ALY =DHHTHEOTL T2~ gy X1
O CHAT & Wi e R sk aL 7 9 -0

OB AR T N

ITETL Y-

hb

.;~
'@'

B H,

Wakehas, giht, 2z L& 2 AR BT &
Do E i, MWL S CRlE XT3 A, 2245
%&1@kHT%u%%&Mﬁ&uqtmﬁmhﬂél
Y ¥ %) DS E A, s ke i AN

LmaEh b,
Fre, KigEo
TG kb
P &
EFNAED DL
MalD fikkn
D E i A

L8 = O BB A e B2

S

g w12 kRS A H

LUETH 4,
gD ESEH LY
SASHIE & IR

N
T LTI 4

2

Lb— s
B

L, Zh&izh Halk
~ (/)bﬁ/};],
SEEEE N

ahd,

7
NHTE &
OB R
FE

£

Drying period

Solar radiation, Energy demand for drying,
Ip (kcal/m2) Qr(keat)
M 3 i
Collector efficiency, Solar dependent rate,
N (%) [ l
v ¥
Energy collected, Energy required of collector
Qg=7 Ip/100 Gn=6Gr

I J
v

Collection areaq,

An 2
A"(}g {m¢<)

ek Wi T A onn v g —F e —

R O H g htlp, 3L vy, QY
L ial=Lg AN HEERSN, 2L 75—
L,

A=Qn Qg 2L, Qn=oQr
LTSNS,

I, WERRI W SR Quiie R O s RSy

ERMIR AR ERAME L FLMEEOTELS
DT, 595 keal “hg-H 20N EL A AONFWRMTHS,
RSO LI OWTEMIIIRE T 5o KB IEH
KIBFFA AR STG T, Wi &%
EMBPLME L5, bESA,

IOfELEL S,

»
o]

T A KB E

7

F1TEN 8 AL & ZhER D Y% 45
ZREGBIIT A 08 L k&

&

#30~50%, 0. 5nf /sec“(“45~60%, 0.75

it /secT50~65%, 1.0m “secC55~T70% & ReRGE #F

secll 1y

0.250 “secI-DREINT 5 & fhEE 5 ~10% 014 5
BHENS, ZOIEIEHEO IR L B L T B,
%o
>
e g====-0=
- = B

@ 60F P e S

9 S L
— - - -

@ 4o} fA;- -

S A Collection area
S o 7m

< 20 g

- A

&)

S A 30t

025 050 075 100
Air flow rate (m7sec)

FATE YRR R 2 s T o ST
£, WA &

RTINS &0 i

AREE L 2 O 5 B S AR E B - 220310 O
EETH T, BHAHROFEIEM S —E 12 L T s &
AT 70T, SRS » A CHBOREL S

SN E S,

(501 ik & I PR %u“ D
L7y - O Wiz
WSS, %iMan
Qg =Ga -Ca « {Tout—Tin)
Z2C, Tout: 2L 7 & — IR ZERENE (T)
Tin ” AL~ RRIEEEC)



346 Y A - PNL R - KT B - BRENER
4310kcal /mi
ThdhE5Iab—=3g RO E, Toud' Ta ¢ A= 7ni: Qg =20860—10720exp (—1.99V)
FEE B2 B IR E B, 10072 Qg © 30050 — 14980 exp (—2. 04V)
EASKN R A /X9 A — & — & L TR V (' / 20T ; Qg = 58950 ~— 35350 exp (—1. 90V)
sec) &HEMILQy(keal) DI ERT, 2751, i;‘f’fﬂj 307 : Qg ==84170—61640exp (—1.65V)
SHEAIT (A) 2430 (B) 2260 (C) 4310 (D) 4 Thb, RMBVAOOL &, WG (B-C) &4

keal /M DETH B, A6 bHh 5 L5110, B
HEOEIMZ >R Kk E - Tnd A, f# I
—EORUSET L, -7, MHEOMEE
Qg=B—Cexp (—DV)
LW BB THRLTZENTES, B, C, DIFFER
HHCH 5. v ERE B 42260 & 4310keal /md ([
D) & (C) OWE) D>V TRS TH AL,
2260keal /nd
A= Tni:Qg=11680~5860exp (—2.06V)
10nf ; Qg=16880—8160exp (—2.07V)
200t : Qg=33160~198510exp (—2.00V)
30n © Qq=47650— 34390 exp (—1.76V)

. Cct.
(B) 2260

L Sept.
(A) 2430 kcal/m?

,—"A'

,‘
X
o1 S

4 -
BOTZ/'/

3k 7 2 0mE g - —B-
/ gg,/[l ~
-

-

<

Sept. Oct.

~3
—
o)
-
&~
w
o

\
>
\

(02}
T
~
0y
T
0y
AN

Energy collected ( kcal)
[*1]
AN
AN

ko
~
\\
N

0.75 050 075 100 025 050 075
Air flow rate (m3/sec)

e & e s o B

1.00

18

ST O &R S 20, B0
PROERDEE LA

ThHoThab sy —

ZERTINE < T H 2

HbHPH, ZLn
RIIWBRENT, B2 53T Th b, ZOfiE

WHMARTHNEREL 45, TR 3MHCE -
THEORMBILESOL T E 4w, & 2 A4S
2RELLBE, ZOME 2512 % 5, ZOMIEILE
Wi BizaBU o &Pz d, BlaV—rok b &
5N AT, —MHtTCA s A iaE s &b
To SRS DML O BEFRT S RIS 2 S il
FDEEOEFBQ AL 6h 5,
IOZELEESIIMEIED L AOHRINATEH S,
ZORE 9 H, 108 OFEEA (2,200~2,500keal
m) Ob& T Ly Yy — EEH S0 MR & TR A
Tl & & 7o By B o0 4 BRI & S SRR & IR & 6 IR LY
LU LD TH SR 5, WA & AL OB
A=aexp {fQg!
THEbLTIENTES
VOB TS
Kb B &, HEAEA2, 200keal /midayord &
=(3,4-+1.17V)exp 19.4X10-5exp {~0.748V)

Hav oy

o ZDEE, e,
Lo Yialb—3iaryDfE,S,

B i it
L%

A 44t 474, 300keal /niday?d & &
=(3,3+1.20V)exp {5.6X10-5exp (—0.781V)

g} errrereeesens o1
Thd,

, QUE A IR L T B HEE2, 200~4, 300keal /nf
day &b A E A 51 2R 2 b 58, 9,
WOAOFHERAFREMEEFA TO S, BT,

IHEMEAT % b B R H RO HU TN &

F 1, YHRATO MR A S RO HUE TR 2 v B
Ldv, LhL, KIB#OEMEE EEEZLLE, &

W aHTROXTHEET 2D HWITH A D,

W2, BIEARA0. 3500 sec T, LEHLUELA20, 000
keal TH 5 & & OLEFFHILR0 & 9 #1607, QDKL
#9nmi &% B,



Ve G BG4 = L R AT SRR (5 2 ) 347

Solar radiation
2180~2520 kcal/m?2

N N w
o [ O
1 13 3
[e]

Collection area (mz)
5 3

~
~
~

Air flow rate

o 0.25 md/sec
e (.50

5L a8 0.75
a 1.00
O X L ] )
2 3 4 104
Energy demand (kcal)
HIOMR Mk & HSIATIAN & o) BIGR
V. - 1) YeRRHGIAE 2B AL 5 D IE &I & B A, I

IR Y A F LR A o, TFHE
IR G AL 5

(1 ABBERF(A

DLy —EREL, 3 HHOM%
BRA AT 5 720

SOSEE R RE VIR EEL & 5, BRI
ABUC AL, A, MR, LR
EONHZh B o 1y

2) HAD LA L% lfk’uwr}\ém [FENELS 2B,
S ABTCUE, & QR AU AT E g i
1. 20cal e min?® }, & ¢ - REIEI5C LI
Feo ZRHOI &S SBIK N THAERNEN

1o

SELETNTWLZEFhh o,
(2) KMSEFHBNES Y 2L~ g v D& LT

Ly u———?‘wm‘xiﬁ{tfvﬁ{c wle R, WEMER
U - REEOFMBE ZOEF L THIEL e &
WML D, Ju—ilHEshi, ZOEFLOHH
AR & i,

13) ZOEFLERCT

Ty =R T S

Talb—=3arv b, TOMRE,

BtiE 22 CHIZEALEL A
2) RO LRI BB AVN & OIE & 2 BT

HAKRENZEBL L5,

3) WEEEIEE B OB IL Tw s, &

NEDZ EITFEREER L 2 b TH—%L, b

7Y —HEOTINC L IO F ST E S

ZEHhhei, .
4) > I ab—32 g D25, BIES BHIOR
FHERLTREERFRIN RS 22, LD, R
i, WHHY S 2 5 P B A3 TcE 3, &

7o, RSN £ b s AL s & AT O G >
5, 8H~WHDWH Y — £ 21251 5 B i1Em ¢,
REAT A HEE ¢ & 5500, Q&K /-,

G5, ZORSEIIARFISAEIE 10 B AR 2T
DTk L 2 b 0 Th B, F 7, WERIBAE R
Fge ey & (—EiFEC) OLHE I TIHE -1 ¢
DCH D, MESMICIECRET 5,

Hetkls, WEZRBEE AR L TR 20 geg)
TR B LB, JER & R T A A TR

=




348 Y AOAE - epnl s - KRR B - BENITRE
SR RIBLIR, ST A LLHITE S5 £C 12 1 < Sl ity RS A A — BT & 5,
Brlidml hygEd, BOUZE, WEB4%, W14, 1979

Z % X W

(T L. Where Does
Solar Grain Fit ?

Solar Grain Drying Conference Proceedings.

Thompson and R. O, Pierce;

ppl21-149, 1977.
{21H. H. Converse, G.H, Foster, D.B. Saver; Low
Temperature Grain Drying with Solar Heat.

Trans., of the ASAE. Vol 22, No 1]pp 170-175,
1978

(3IR. V. Morey, H. A, Cloud, R.J.Gustafson, D, W,

Evaluation of the feasibility of Sel-

of the ASAEL,

Peterson;
Trans,
1974.

ALk,

Sy

ar Energy Grain Drying,
Vol 22, No 2, pp409-417,
AU, RS - Mg o - I
B B 0P, B S E 3TN AN M VY, P 176, 1978
SEALFIAE, I, KT, BB
= F T AN AT LB A IR (5 3 Y,
LGRS, P83, 1980

(GUREEALME, M, KT, B, R#

SLOWEIESE 1 G5 4 ), i R S

o T

QUL YT R ki BURHE %,
10G. E. M

A, HIHG, 1979,

eyer; DBvaluation of Solar Air Heating
Collection Syststem for Use in Grain Drying
simulation

Winter
1976,

Using Computer Simulation.
Conference, ppdll-422,
HDP. W, Niles; Design and Performance of Air
Collector for Industrial Crop Dehydration.

ppl9-23, 1978.

The Potential of Solar Energy

California Polytechnic Univ.
121G, J. Schoenau;
for Grain Drying in Western Canada. Saskatch
~wan Univ, pp33-49, 1978.
13045, (6)
B A bl 240 12
151, A, Duffie,

DR, oAb

W. A. Beckman; Solar Energy

1966.

The-

rmal Processes. John Wiley & Sons, p76, New
York, 1974,

16W, C. McAdams; Heat Transmission, 3rd ed.
McGraw Hill, New York, 1954,

UDHEA R, teigs; (52
(9, (8)
(LIRSS T

EENR, D 144, STEREE,

WO G = FT AR D AT L R

W, 4548%, ppl05-~106, 1980 ULy, Eih4%, 1207, 1979.
TWREBHIME, shnlflid, KT, BRI 7 20R. O. Pierce, T.L.Thompson; Solar Grain Dry-
{;?"}””“Hz’}‘,,,‘:l'f.t:}\'"};:};, EI A, 5897, ppl3T ing in the North Central Region-Simulation
~148, 1979, Results, Trans. of the ASAE., ppl78-187,1979.
Summary
1) The flat plate collector was produced for grain drying application. The performance tests were
conducted with three type of air flow using various air flow rates.
1) Collector effliciency increases as air flow rates increase. Among three types of air [low, the

order of efficiency is first, the reversed flow tvpe, [ollowed by two-way (low

type.

2) The air temperature rise decreases as air flow

type and the upper flow

rates increase. Especially in the reversed flow

type, air temperature rise beyond 15T is attained when the average solar radiation is 1.2cal/cmZmin.

Thus,

of air flow.

(21 The mathematical model of the solar colleclor was developed as one part of

simulation. Simulation results for
reasonable agreement with the experimental data.

valid for simulation studies of rise drying.

{3t Then, the simulation model was used to predict collector prriormance,

1) Temperatures of the absorbing plate rise with an increase in the air

crease in the epllector area.

the temperatures of the absorbing plate,

the results indicate that the reversed flow type olfers the best performance of the three types

solar grain  drying
the cover and the air showed
It was demonstrated that this model was reasonably

The results were as [ollows:

flow rates and with a de-
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23 Air temperature is raised as air {low rates decrease and the collector area increases.
39

Collector efficiency increases with an increase in air flow rates.

These conclusions agree well with the experimental resules, showing that this model can be also
used for the prediction of collector performance.
14y Simulation results showed the expression of the relationship between air flow rate and the energy
collected to the each collection area, Thus, il air flow rate and collection area are assumed, energy
collection can be caleulated. Then, the relationship of the energy collected and the collection area to

air Now rates are shown in eqs. 21, 22,  These can be used to predict the collection area when solar

radiation is received in the drying season Aug. -Oct..





