e 9 <o,

L OFLAL, MFF%} b 2 1O

- '/\";;»"t L

BRSO HE LS S

DD I

AT wa S AT \“‘):MIJ)H I IV 3A
Brafhl 55 Lnbot, oo romi:

AN 508295 ¢ 26~34 (1985)

Weph 2 )70 1 A i PN koo

2

S B 20198 CF 3 0

{/lf&y}s\A H;l; e ’{ﬁ’z} )|L

Kohji SASAKI, Motoi TAKAHASHI

Studies on the heating of greenhouse by the latent
energy storage materials, I11.

Heating properties situations using
greenhouses.

commercial

TR OZ Rl 2z, O R kT

C, PR A S 0o I #e R hE
IO 0 RGO W B BB Ok, A

T A ”*JHk VTR OWEIERE, S RS O

N P ORI B o ‘V‘f)fu’iu

PO o ‘ﬁih“r LILIR IR, 03307 (11 8.2m
152 BLE0. 709 7 5 23
I vV EBIBOWH A R Y g

b

SREM (R o =T e, b))
&, 1'5! HEFISLZ VLR ) v e (i) & O

75

3

P ¢
;x‘!J‘ L C 70~100 ij;mw;l

\‘/ J \,4 /J\ ¢ \/\,(,
Gl d A oo U A () J-

AN N

J ilias

LA A‘..’L

A R R, t "('41'?72“37'! IR PR A IPr
Ul)” L, 1 W:H v L o ,,}K(mr L
1B 'ﬁ';“ EFAR

17187, 000

e

2 LN oo

2o

&R U

USRS G T i CED 1 Ao T



e % G

PN

v G 33D 27
W, TH0W 7 7
v
0 B dlokf
- T A

OO i
I \\i N e L5
ot e B = é___ - )(\4

19 MRS B DA B B oo e AT
e}
cm T ; . <
‘ Lol . AT .. &
J . ..
468cm
GF )
U M oNZIR o2 o B 3 g oo M oah

Lo b g LBl

F b A LOKE &R OB
GBI AL R
atiecs21c,
| N A A
KSR I2INEY BN (PR SR
F7.8kgch B,

x”i]lld))niun 2 BN L sk DT,
Z 8.5 cmlfj !J"'J”C:‘Z()ﬂx‘r[“)) Kb o
\ /) ]

Tl

B R A A

SALTH Y, 1 fio>

o
R

gy,

ER I
V, TS0W) %

Voo B

P~
1HD 27,
BONNI RO Y =y — b
LAY 1,250 k{’“’(“&’v v,

A AR L 2 R 5,000 ke &
MOFHETERL, A d0keal/kg, ks
keal/kg T 4 Jefvil cli22s, 000keal ¢ dh 5 Mira>
PROEIY o TCHERETR 6 8ODRT 4 & LI DR
1 % 30~35)7keal & JERE L, F Ol
B B L, ARV 3090
oo 70,
% (3luf)
RIIEEPR il AR
L7
oy D

P

LY D B T0% 4
Al I

Gt “3 JErL

EIFEIBE O]

il

18°CE L, 2 J LR sk
AT s A f; WO TAIEB04y A B 7R T
Sl S, BRI WL 10~11°C
(18515 , 11~10°C (5-—8 ) &L, ’<lm)m);«;/;¢a>
e QUCE Ly 70 s, FMINE TS HYRETN L 7o
BV BRI e B LT »cwfm
YRR L Ao L D L e

WO 8

P
BT 6

2 Bl

Hilegy: S T Ay E T U OO £
P URIEIE & LIIC22°C & LA, E LR 24~

25°CTTHER L T
4. D
eI L
L Ew PTCH

T3,

WAty R,

Wl Ty

7o AR A,

9 H 15 [ 4ZLE R

L, 11H25~27i1

(Hi 1 i i d’fr ‘f’u A5
:{1_)0)¢(“ cb) Do
5. HEHEH,

WIERENE,

:[;;J e S
OO AR A,
.|.| TOONGER, LBk U
W OO REER, iR
3 C—CEGEN 2 JTho

S 1)

NN o T
Fog 1
Too Mz
¥ AT
DR T 0 55
W70 A4 =5 B Ul
(NSRS A0 ¥
Ll L, Al bl
[

L
EI NN
Tt
N

/x /lm S Ke.

7o dha R

) A
PVE R JU FEZ A
L Qb bobksll

BEOERAE
E AN

o WL
7T w7

)i RO G 25



28

%E%%

1KY
KO nlnsge

u}Lllinlt E K (J\ L‘I' et %
SN L T,

SN ALOfE - B
/I\ i 13 )‘ /]\(/) 'llﬂk’x\/fuﬂ

b R L, SBINEN OBATRE L ~5.1°C
CLHA251) 7, 0°CHLEDOHME HIBL oo

<H

J!)’({"t‘ FERI AT E D,

BT &
XA 7 o WIHHZ I3
M%mML8~40@‘1IBKM NG 23,
MAM“A{/M/HZW<M&»T,&MI
O L CHEWIME PF s RET) 1 7m0 3800 %
S A ERMA Y, 0~T1 Ik Dk E
U, B 1 1o o g i 5 L,
J280 505 3 4 £ CORECIE551 ] THh o, O

%<
< ’J){*IIJU)J|)£)//}%< fihiz

ANE A
2

//\

{2 ]
E v CL9ED {“b\()h&0>’ CENGL MAZE L, SRR 00 ST 30~60 1 O 5% %
S d 0% < L w20~21 Cjﬁ'(“(/)—j[f(nul' LEE <, B ANETINL G351 &40 o -y R A O
Do LA BRI S AT S ks L Pt & LRI L 2 S e 2 o0 [ 30“'100/6 SR/
PO CENNI24~26°CH TS L, G ORER & 1L U, H RIS M < R AN L L7 1 19 3
DEEDTCE T, Ty, SR O [ oo s e 3 TR oW i 296. 1 1 123 LXJ”mm 1 548 [
o1k ERIRAREN, B - s, fﬁ L e
llbi( 1% Tl’(l? fﬁi ?!Xu‘i it )k*j I ] l“;- 4
HoH . P . A . o X x i) ks
i ki B i A% B F TR Mg
C C C C C l l %
12. 28 -=T1.9 20.9 7.8 19.9 7.9 10.6 27.7 62
29 ~4.3 20.0 7.9 18.3 7.7 36.7 54.3 32
o 3.4 20.2 7.7 19.1 6.8 27.0 41.5 35
3 -=1.2 14.7 9.1 14.3 8.0 71.4 69.2
8 0.4 20.3 7.4 20.3 8.5 15.4 36.2 57
9 —0.1 20.5 7.3 20.9 8.9 15,4 40. 4 62
10 —27.0 21. 4 8.2 22.3 8.7 24.1 43. 6 45
12 §.6 20.1 8.1 22.3 8.9 17.4 38.3 55
i5 1.0 21.5 7.7 21.3 10.0 15.4 54.3 72
18 —-2.8 18.5 9.3 20.5 9.6 35.7 56.3 35
19 —2.1 21.9 9.3 20.4 10.0 27.0 56. 4 52
2. 28-—1. 19 296.1 548.0 46
22 0.3 23.3 7.9 22.3 11.0 10.6 57.5 87
23 0.6 22.9 8.4 21.8 11.2 1.9 45,8 96
24 = 1.1 15.4 8.0 15.7 9.9 22.2 53.2 58
25 - 5.1 23.0 8.4 21.2 10.0 40.5 76.6 47
78 -0.9 24.1 7.9 22.9 10.5 6.8 43. 6 84
79 ~3.4 17.0 7.6 17.7 10.5 56.0 87.3 36
2.1 2.4 25.3 7.9 21.8 10.1 7.4 30.1 75
2 0.7 25.2 9.4 22. 6 10.1 4.1 16.5 75
3 0.4 24.9 6.9 22.8 10.1 15.3 38. 4 60
4 4.0 26.1 10.7 24.9 9.5 0.4 11.4 96
7 4.2 26.1 11.9 23.9 17.0 0.0 0.0
8 5.0 16.9 9.3 16.2 9.4 0.0 7.4 100
o222, 8 194.1 544.7 64
12. 286~3. 4 550.9 1,635. 4 66




{2 RME T«

umw); DR B B WER 29

TCHIHIL46 %5 DAL Ml

it ‘;L';’,J Faiie. AU E/ N BT RIS
3J 4% "’(“0)/{1\” “CLE66% & 70 Y
(/0%> SIS s 5 72

958 B HH)\ L, SUE 4 B3t

KEZET D 8 iis WAL
it o R ),
B, o, MWMMHAUM
WINE B A > O skt 00 4 b IRE %

L chs, WRHIZE

H‘?‘O)J'x?‘s’,‘i?’ it *

/ &l

IHE

LD - TR

FE B ORI & T

)//IHQ,M_((I'HUK (1g~11 C) DS
T, HIWIRE B 3 Bl L 7= oo b Ly
OOkl <l Z AL M

NG 'J; -1
L, 2KH i

G T T, MHJ
OO & A SRS,
WS B AR R R e -
ST SN, 2, DO
P OWE A B Lo L,
fj\iik.l.(/) b B DI 70 ) O
T EMAE I, B3 OB Tl
FRDBIG & TS,

7/}’} E NPT BV Lu

(225, 000kcal) loxd L Tf E)/f
;yfrx ESEE f‘(/)’i L ﬁi/‘)”\)”\ﬂ(‘

e 72 L T 19H & T
EEF A, W
AL TR 100 250258

Y, ARG B
DN DRI, L, Jdh
[ AN SRR 3 FEREaE
W=z - T Y, s
B2 OHOEENINE & A E
LCnh S

Efas L, B

- ¥

CEEF L

164902 L T,

N

LI

bk f n}( u!i 1/313 ‘m

i e

O A7 AV S L A 72 ATh D &
l/ﬁ~1” 21 8 DL, »(0>Ji0>#ﬁ%&ﬁwﬁ
VWEC L, LB ! SafuTaE T H
» e W U\Mv |/\ (mmu R R A T 2 4 &

i f 7\_ {) o
|

[

o PN
— SN A

St e

’ji?’* M% {mr '

I
Wiy

T T W

T N [ A

; T

16 20 0 4
I 4]

K s i) 5 #4284t C1 J23F)

W3

P L >
= V\J L\ i

, l\hﬁ:‘ﬁ}w

16 20 0 4
e 4l
ERH st B4R (17

41 2411



30 ARG R
PEHIE 2 S0 E DRI 022V 0, LJT101TOECLE
WAL 2 SIOSL 49, 0 FkeallZ % L, Wi 1140 2 4
1341 67 keal C#g15%, 301 J 231 ¢1d57. 6 T-keal | o)
“Fkeal & 1%@3,/0»]{”byﬂ o 2811
Py eld10 g o0 & e o Tl T, b
j& ffrft s ds - 7=

L.56.1 AR

S IR

{190

IO S AL

9

AT
/]‘Hy

FEORAE ~ O Bk
v} IR B s U s
& /T“Mn\.it e
W4T % 7 ;H&ﬁ, 4<0>&iﬁm [Y JERLOOR E b A Sy
D, SUBEMERZ BT L3025 004 % L 6 7. U OOPE

g VR A7 - 1203} VEBER k002 <

W

Uiz T 4, Pt ol
v«@w;;ﬁ o lre M, ZOBNIAYRGICE L
;’u A t%/)/) \(n;\ A ( \<,'\)]), "o

[ MQE VL ANS: RPN GRY N

L

4, =& W@*El%iﬁéﬁ?”“ft

26 PR T 2 )‘)/> AL &S I 0)4||XJ(\’H’
A % ,J<L/::,u R e RN 80'\90/(0 i
Y, L /m&«fﬂt/ommvmmquim
<, mJ’\(mr WOHIBMARBEIZ D D LU A T

Fe bD4EH
IO 12 ] P ALY b
BRI PAE L Oy

L 1iEid i

1

p

pRPE

skl YA [‘llyli ¥

BAL, WO b b O 0 AR D o T, ST
W, WEASE 5 7 b R W 1w~/,x«mwww
Wy 7 b AL~ ) b 2 2 AR A & o 7,
RENE 2 J P e DI E - 7208, iR & bid s A B
IFAOIE S LV IR SR ] 7ne 3, W
(/‘Nilf;i;,f}x’i{/fﬁwl{j‘:.”)‘/;(/y,,/,:/f», IR E s b

o i NG
b

“H
Hei,

VC cg//) )

Too BRAC Uil 038241

P& T A EUIS D - T,

I o VC’/L[L’t

$
10

2

5
1213 7§

10 11 20 22 24
§ § S S S
1112 13 14 20 22 214 2 4 6
Ky 41

- W (1 H 23D

A Y Y A
s L WG W
JIt AT —> o AT B, [TERE A
v @ ® @ © e @ LU 1S U )
x 104keal x 104keal 104kcal % 104keal
12. 28 4.3 4.3 3.7 3.8 4.3 4.3 3.8 3.9 16.2 72 16.3
1.0 3.6 3.8 A 3.3 3.9 3.8 3.1 3.3 13. 8 61 13. 4
8 3.9 3.9 3.4 3.4 3.8 3.9 3.0 3.1 14.7 65 13.8
10 5.0 4.8 4.1 4.2 4.9 4.7 4.0 4.1 18.1 50 17.7
15 4.7 4.1 2.1 7.0 4.3 4.3 3.9 4.0 12. 4 55 16.5
19 4.7 4.6 4.2 4.2 4.6 4.6 4.2 4.1 17.7 79 17.5
23 5.8 5.7 5.6 5.6 5.7 5.7 5.6 5.6 22.7 101 22.6
248 5.4 5.2 5.0 4.8 5.3 5.0 3.9 3.3 20. 4 91 17.4
28 5.8 5.8 5.7 5.7 5.7 5.6 5.3 4.6 23.7 103 21.2
31 5.7 5.6 5.4 5.4 5.8 5.7 5.6 5.0 22.3 99 21.9
7.1 5.8 5.7 5.6 5.0 57 5.6 4.3 4.0 272.7 99 19.6
4 5.7 5.6 4.5 4.5 5.7 5.7 5.6 5.7 70.3 94 22.7

PO Y 1B \(m[ i LN B3 oh

A &

LA 255 3 K



G 39 31

P o KEET - ks A6 L e X B HRE B oo S R ki b J9‘/o Urge

A piIRVANE
YRy 872 JICd o e, ff’f B> 5

% AR DY 831 71 G4 R 00 iy
90%{5“%, YONTTRIRAY !Jm HO>
SR T, Sk UU“II, i

, AN R IRAL T B B
GNZL DRy wF vy ) a—a%
NI O AR D, e O e J it 70
Bidb A v oy o 6 AN fu’?f;"’i& TV L 0 | | ! : ;
10/ 7o & Y A (D@, 8 12 16 20 0 4 3
e bl

i, ERSY IS IR R

BHSE S AT A0~ T i 6 EPNHDS RS R OE % e (L 23 H)
LT
SO AR B DHFE TR - T SO D RO L LB DAY iRl

iy 2ok "’(Mk AR B o FHEBEIZ DGR D S & B TCHh D,
F A R LB Ml oo 2 D oo PN E25~26°C % [

el -8, ”JU[}V/)EUH!(,/HI‘J(\ PN J” i 8 & bU'\

V3w b6, FOfEW w#

ERDEBYTCH S, WO OREDF L, F O E LT Py O As
ARSI L 7 B (9 b 4 BT i OIS PN E L Lo () 19”)
T U L0 & JRIRIOE (‘;J,‘;- i JEgEa N ECiad S PFAN S | SIS AN I

O D= IRRED BOGLTIC & & &
EEN ) Y, 3o TN S S A IR XA
L, ¥ W D oo ns;q,{liff};”;j TR, Mooty vm(’ et
BB O WG R 2 45keal S ke T &y 2 027C (30~35 S keal e 2p o lzy COMR O TR DA i 3 Bk
+45keal==6700~7800kg) &3k, u[t; T M SR A 548 1 TR I8 G ORI b - 720 )
Joo T BN DI 270 950 ks L ¢ (6’/00~7800>< WP, O P 2130~ 35 fikeal T Hh L E, T
0.7=24690~5460) >3l 55, oookg?)h‘f 4’“/)&’/\ L B nhwww T70keal s 1t DR, 86 CEMIMD
SSRORE SUNE S-SRI ) /ookg/»L L O A o Bl Al B 40~ 461 {(35~85keal)

TS ARIL A E A, T ok iy +8,770kcals [ "1 x0.86)F 705 700 ik A b
S L O, DR AT S 57091 DIFYCHDLH, T 9 H OIS 2 OIS L 7

;

',;/Jw,m};'mgg’ Kb, #RY 30T HIINE P

13°C & 18°Ciz
M(/>,5é‘.€i;¢{xf:{’/>} {
O 1T L ONE BB 4 30~ 35 fikeal & 50T

4,

CORE IR O N

LR i HH KRR T
VN .‘v/fIE%fM’fIHK‘M\‘”-’\ Rl T S G AT ‘~J'LL\1"J‘Z> i H B @ M
Pz ORI LF Ol 2 Gk 8, 2 ORI R /w.,uy),f) %] 7
FB il SEORBE 21 A D, U i 2 WG 828, 000 3,312, 000
5 TR SR S 0 7= DR & srrnnnn O P 95, 008
ALEO LG G SR SIS — 5 °CRL P R . o P
AL OGS AR — 5 TCILU PN T S L 52,000 52,000

ERESE Y /;< OBLEDHZE HEL, b oo w 140, 000 140, 000
T o o 3~ 4 IS H AT
<, MO SR oOBEI3 4138 L

i‘
b,

3,716,000



32

DA Gl U 72 HE e e 5 s
o

L1200 20 B 1T i R s X

el

.
EeR 1}

l FHLO |.é’ I ind /)Jlx‘l‘;h'; Hldod~26°CF ¢ -

FU7Tze 2O
Ny
R IE B

AIHIR L, BGMEA R 100
D& 015, f L CERlOREGE LIERL
IR S s e, 1 228 PG
MERE A D E, 1 )]128, 28110 & I UZ70~95% OfH
DA, PR ML PO B ENS LD
WY, 2 8 H FTOMMETCII64G LT w70 I
FOONE, AR L A e DL L S, R
L BIEH S L IR e e e S b 2 &
EWRETH D &P S,
Larl, 12H281 0053 A FTO L4 LThD
b, FOMIMEI 1669 TR IO ﬁl‘f < b
AAEOOMEAATNER L S et b & T R
£y vl ?i"ﬁ S AL 60T d 5 Dk
whye L ﬁj\ﬂl‘x)}“«/’l/\ a_/\l,/_{u& 158
o>);;£1/\s B3N SOVl S R Ml WS REEE (T e
Hodh 9, )uw;x.éu VJE D10~ COVEV PRI Y Jiu&
L T 7280 BT M Y 03e Bl o 2 DY i b

T A
i E‘O) “/m;

Do GHRVEH ORI & G L TR O 21
B E GO & )IJL NI B U 2 RIS
CEPWHEE L B, DM ERE LTSRN 2k
FRAT L AT IR

OBV Py O 2 -
RaR Y8 AN RPRELIo (W
Eb S s, ORI BRI, W l/\ A S
ELC ARSI R RN P A N [ & g ¥ (I QRN
BB ENI D, ZOZERRA D E
L I{* | 2 FYOMTR0R R E A HI E R L
BRI 1AR D o ERE D o
7z (4001‘8) O T RPN OB B3 T Bl A R LT
A5, ARG % Ry 2. 71;30>“**J|M*1L'(;3 . ar
N R ) RPNl BRI NI B A GO D)
L, %3 ‘Y."";Vj“ﬂ”jl()/{’ JETH Y, M ooRih + itk
FESA DL FTOLINESD AE ST bR, T,
1A AL OB % 4 5 Sk T 2()/jkcal /m
BATHARLO 100 2212 LT Y, iz )
ShoN SV, e D RRT, li*l%:z
T EA UL OB, ZoMIZ TR
it o & OYEREL {'ﬁk"ﬁﬁ#ﬁii’* CEMREGA
BT LS LB, BT LU H b<0>03 B
B Ot T ff; FUD LTI 5
*/J\'r*{u L }J/u)u\urc&w L) )Jk -

TCNDA, FRITE R D 5), i:‘“ﬁuf‘l DR TCERE
SCRIETRR O S b EH R 2 R S D 2 200, %
O AR ORE N 0 & 1 J,L} #1 1, 000~1, 200kg
DN EHE 2 b D,

BT D, R RIS RNk

FETOWB P LND, O RN
BT L, Ao, 2858100 ) mEs

O CHR AR A T D BRI b DD, %
(/)!M;‘ OV TERE M C & 20 o oo Al
~H.1 IR WERILE & b L2 2 O
A <)>/>/ &I, B L T4T g0
T tso%? D L EB BN S T,
B D A 0 AIR EL& T OB L
BN S ORI AP U 2T, R
LI O 2 YLD 2 B D, f’ﬁﬁ:’f/k(/ﬁ—”f
ERELHHIC & 720 o 7208 TR O RET T
25 [ ~day™! 352m IO D 00D,
SRRSO TA E A, L
D TRE L, BN OFESR

RGPS

K

H ook
D LA od;

HlCh 4 ‘:L:>'<<J'L76%a:)>zm:{0 IO EVE, W
e M DM <, EBHAA TR W AR

ARG IS5 T A FC, B & OISO W 2
; FAs M~ B 2 % DR
FREVEHEELOND, [T Hip
IR PR P ORGSR L GRE

I B EPEETH Y, PRI R

B O)jm)\ 1
EF BT DO A L E LRI & )
Jo

P ORI 1 3

oo I & 0>|“J NS RN
EEUEND LN D o 1m0 IR B IRR E T
SR S RN A (AL TN G l/f b g it
L TP OIS R B A BIFNCH D Z LIS
B 6078, 4\)uk CLE AL B 1 D A0 F R
M OBA A NTBIPN L S LT » o & H L
LiLd,

JRAS 2 UG OO FE AR LR "i;i‘&/)oi/l HRR AT
VI EREEE s, COREE Wy
b B & LS AL D AR O T Z’?".“F L EElbh s
B RAMEEN R O S AT AR LI & & Sk U\(/u
OFETETH Do M, HEABE W
FESEOMETIC L s TCEE ISR A RN A L
DEFIZEE L 52207, 5B 2 ORER
WU H D, WELEO P P OB, I[Xff'il.‘.@:ijlif&/u
AECAQRP LS oF ¢ Wi

S




Pz RKWE - kg dk Ak
a2 JiestiL, Hp#Eos
HaD T OO I~ YL 5 ORI CH » 120 SRIT T
FEL T2 CIE <, SR B Ol P B 08 3 7= 1
W70 o TOONOOTAT, B Dol s iy s o
R AT S 20y, L L, WO ICEBRo

MR 10a0 L L, o 2o% F miinh
L O I 387, 205 1T & 70 Y, Hih ke
DFNLEIFICON 0 LT 24 Cd 0, N igod 3
WL e D, Lrd, Ao “«fu','\m»l pIREEA S ¥
SPARA LT, AR ORI L4y 21
T TAAED B 0 U 2 oo o s
v, G, B i, R AT D Ik
BRI D ISR & 224 5 2 EQR L RIETH Y,
A7 O & BB IRRY T AAIIT D O & vl
DL T 75,

B OFR R A L5

S A /A

Vo 2

B 5T RO 2 i A 7,
BRI B A L A LT, B R 31
PERE,  BPVRBR RS o TTRE L 7,

1o RS LRI 1, 033 of OO T A Y
== LI, R S L f) L = R L 1
W, FIEBOWE & 2L, 1ERE #E, b
LR R DR 7 2 G A IR & L 7,
A VIARUINE B & U Ol R B LA A T

2. EEGHTISEREE 0 v 2000 & RO B
A &L, BIZI6 C E21°C, WIS C LI CTH

5GP

Do HHBHEIL TN 7.8 ke DB M AR 22000 T

ZbOELas, PEL, INRE LT 2BIZ4
FOWMATIE 7 5 v RO R, SO 2 AT
E LT FREEEN Y 4 SR sl B L 7,

3. HECMERTRIRES, 000ke T, MREEAAE13225, 000
keal T dy %o BB EILENL10~11°C, HHE 5 25
JEIE 8 ~9°CTHh D, HEIIT0% 2 HEUZ L /-,

4. IV ETHIEE R D LA s 320~
200 £ C L b it LRI, Z OO
FIMMOZI L EF - L L, ZOBRAATF R R &
AR
166%

DT

]L/ ERORSY | lid24~26°CE T b‘ L ([I;‘y‘
L, HiuhsRiie4Z i b L7z,
TH -7,

G IIETC OO iR

KA fm?}’ﬂ%/ Hir
B e S
]

24~26°C‘;k’6.!:.ﬂ l,, 7=ty ';;‘x;;‘l‘ﬂni%fi,m:m 100 Zi:

% M“)J J&V“ ES é}f’uu&%/ﬁ/’)} 0>J\) ke I/\I _

LU G390 33

DG

, fWon,
15 ”J f]lk‘( Zb) o I o
6. BRI Ak Sy OB - 255

P OMRE R RIS S & 5 7 &

PO WA

SR IR CAT Y, AN TIE80% b -

7. 1 HOSEEELI L, Ao 5w BRI 170
Bl D 5 T,

8. RLPY ORI WL TN - TP & R & A

/\:,z nuy) ")/h /L pora /
9. WEMKGEORBEMRC L RKI 872 T h » 7,

5B #k

1. JAFFRIN, A. and P, CADIER (1982). Latent
heat storage applied to horticulture. Solar Energy
8 1 313~321.

2. KECN, M. and P. A. AIDRICH (1979). Phase
change energy storage in a greenhouse solar heating
system ASAE Paper No. 79 : 4078.

3o (ORMATE - Ve (1983). i

ARHAR GRS D 0kge (1) W

e JJUJ‘J:UZ 4]

JﬁT L /J\j”ﬂjj(f[ﬁf I ) !)x)/; )\ J[II( /‘fi’xk%{ 39 ( 3 >
201~211.
4o e ] - M E R (1984).

C2) WAL D
39 (4) :811~314.

BRI s DR el )

B. e o e o GBIREIEE] (1982). ()” Bl
2 (1)

HD & DRI AL oS L B9 A e
M OIS AT P O SRR IT I RNS8AE [ A
MRS S AT
6. MEaoRET - s - e HED - e - oK
HE (1982). AR J D SRR B O S

VB A0t GF 4500 BLHORIWEE By 5 08 B Pk
T, ASPEBRBEREE, b~ PO L ORI
OV W DB 29 1 29~~37.

7. (1983). BB AT I 5 Wi
A oW BB R 40 2~4.
8. e o ERESG AR (1983). o

AT D WS I oo S LA B A WEeY (B 1D
FERIT BRSSO 72 A o B GE, IR —l{!]!f']’({b(:U‘
R OB 0T g 1 BT 30 £ 46-~53.
(1984).
G290
e Y G 1

0, e v e & e

BRI ORI LR O B 1

31t 24~32.



34
100 kT e o TR
BB R FIHIL 220 5(5)

: 484~489.

SBummary

A solar heating system using latent energy storage
materials was installed in the commercial glasshouse
and assessed. IFrom 1984 to 1985, the experiments
were carried out to investigate heating efficiency,
thermal conditions of the phase change materials
(PCM) and growth of tomatoes.

1. Two glasshouses were used in experiments, one
was provided with the colar heating system and
warm-air heating, and the other was provided only
with the warm-air heating. The floor and surface
areas of glasshouses werea 1,033m and 1,476m res-
pectively. In the glasshouses a layer themal screen
was furnished for heat insulation at night. Tomatoes
were grown in both of glasshouses.

2. The PCM is made mainly from Na, SO, 10H,0
and CONHg)s. The PCM have melting points of 16
°C and 21°C, freezing points of 13°C and 18°C and
a heat of fusion of 45cal~'g. Batches of PCM weight-
ing 7.8kg were wrapped in an aluminium laminated
plsstic film. Twenty bags of PCM were used for
one unit and 8 units were hunged in the heat storage
box. At the end of box, an eleciric fan (200V, 750
W) was attaced and the other end was used for
drawing hole for air intake. Four heat storage boxes
were installed in the glasshouse.

3. The total amount of the PCMs was 5,000kg
and the potential value of heal to be released was
225,000kcal.  The amount of PCMs calculated with
an aim of 70% oil reduction. During the daylime,
the fans of the heat storage boxes were operated to
store heal when the inside air temperature was
above 18°C. At night, the fans were operated to

radiate the heat of PCMs, when the inside air tem-
perature was below 10-11°C. The warm-air heating
in solar glasshouse was operated when the inside
was below 8-9°C.

4. Until the middle of January, the inside air
temperature in solar glasshouse was confinede to
20-21°C inthe daytime because of considerable amount
ventilation and amount of stored heat was not obta-
ined to the maximum possible value, so that at night
the war-air heating operated frequently, In this
period the coefficient of oil reduction was 467%;.
But since the top ventilation of solar glasshouse
was shut comletely in the morning, the inside air
temperature rose to 24-26°C in the daytime and the
amount of stored heat increased to maximum poten-
tial. The coefficient of oil reduction was improved
above 60%. In the period of 28 December-4 March,
the coefficient was 66%.

5. The amount of stored heat in two units near
the drawing hole was excellent about 10% more
than the two units near the fan. In case the inside
temperature of the solar glasshouse rose to 24-26°C,
the maximum amount of stored heat and radiated
heat amounted to 100% of the potential value.

6. The amount of stored heat in the daytime
was about 70% in the morning and about 30% in
the afternoon.

7. Relative humidity in solar glasshouse and cont-
rol glasshouse was both 80%-90% in daytime and
about 952 at night.

8. The price of this solar heating system was

about 372 million yen in total.



