(BREENSE %345, p 189-195, 1984)

RERBO - OEFHEIC & Z2ERICBET IHE
1. BRAEFTIRERRE s 2 FAEBERE - E8ugR

HIFE H &
(BB 2 FFJEE)
MAFN58 48 H 10 H =

Studies on Heat-Storage with the Use of Solid
Materials for Green-House Heating
I. Heated Blowing-Air Temperature and the Collector-Efficiency
in the Blowing-Through Parallel Plates Collector.

Shéji TAHARAZAKO
(Laboratory of Agvicultural Machinery 1)

2 -1

BEOKBHK 28 - U THET 25848, K
T, (D) BB (2) BE, (3) KRB L CRET
2L EDTERY TONKTIR, FHEETHEDS b,
FREM & LT, £l WA #E FEAL, Bk
NS EOEMREMA TV AR, BT %0
LTS NS ERT I DD ERPEE L TK
B xv¥— 20T 558, BEEBOKMELL T,
(1) HEHER2E 2L h178 5, (2) BEAXTH 3,
(3) BB BE, 1) BfTHEC EBLETH
,5 3,5)'

CDERTIZ, EOKE2HT oD, BRIEFT
IRAZHEBE 2 REL, 2OBEEE, STFRE,
BRI T DU TRETL 77,

® B £ R

FBRILE OWiEXIZ Fig. 1 Ok 5 T, Pair glass ®
#1372 Collector ® iZPI#BA3 0.5x0,.5%0,15m D
FRT, & ORI fEAHA 30° I RASIR® 2 Wizl
NEBIRE U 12D, SRR OEML, MOEROER
25, FRROME % B —EET 3 X 5 iR,
SARME S $ 0.5mm &M< U, BEMTHES NI
Jii Duct % i b ZFH % EEL T Duct @iz
IN5H, BTFODAE T Pitot tube iz & b FE %R
FEL 72, Pair glass i2iEZEH 6 mm, Glass DE i3
3mm+3mm THEHRIZ 3,24 (kcal/m2-h-°C) T
b3,

72 %3 Collector #1813, B X 17.5mm DRG] (34
-8R 0.03~0. 04 keal/m?-h-°C) %{EHL, HEH

—1565 |«

® 8,
7

O— @ 50

N

1~ 0 JIE N0

A%%%Z%%&W%%%&WZ%%%QW%%&W%%é?%5

S 4
535 >
@ Air blow duct @ Black plate
@ Pitot tube ® Pair glass

@ Collector ® Exhaust duct
Fig. 1. Experimental apparatus of the solar collector.

189



190 HFEE @
Table 1. Experimental conditions in each test
. . . a- - . ) 0 M N T
Test No. Solar radiation (kcal/m _0.5 h) Ambient air 1:7e:7mp.v(w 9 7 Air blrir)l‘\;’ rate Measured
total max. min. Q4 high  low mean ("6:2@}12': 0.5h time
1 3696.4 353.4 24.8 3225.0 15.5 2.0 12.1 1.4 7.30~17.00
2 1740.9 260.4 6.2 1410.0 28.0 11.0 13.8 2.1 7.30~17.00
3 1697.0 347.2 3.7 1397.7 7.5 3.5 5.9 2.1 7.30~17.30
4 3003.0 365.8  27.3 2451.9 15.5 2.0 10.8 3.6 7.30~17.00
5 4524.0 363.2 14.8 3627.3 19.0 4.0 15.0 4,2 7.30~17.00
6 4160. 2 341.4  65.7 3328.2 24.0 15.0 19.8 0 9.00~17.00
Q¢ Total transmitted solar radiation -
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Table 2. Relationship between air blow rate and the collector efficiency in each test

Send air

Difference Collector

Test Air blow3ra.te Exhaust I ; Aye?age
No. v (7m ) ) air Eemp. temg. in temp(.> efficiency  efficiency
h—m? t(°C) t (°C)  (ti—ta) (°C) (me) (1)
1 12.7 79.0 15.5 63.5 0.389 0.423
2 19.1 43.0 15.0 28.0 0.431 0.460
3 19.1 37.5 6.5 3.5 0.503 0.520
4 32.7 46.0 15.0 31.5 0.552 0.610
5 38.2 53.0 18.5 0.630

34.5 0.614
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Aperlmental values of heat trdmferrxng coefficient from the black plates in each test
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2‘;“ ( keal ) of the black  black plate oxhanst 4t (°C) e ( keal mz)
NO. 2 _ o o A ) send air —— 2
mf—h) plate T, (°C) T, (°C) air n:g (mz—h) h—m
1 598 120 93.0 79.0 15.5 59.3 231 3.90
2 357 71 49.0 43.0 15.0 31.0 154 4.97
3 344 69 41.5 37.5 6.5 33.3 173 5.20
4 538 104 53.7 46.5 15.0 48.1 297 6.17
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Summary

In this paper, examinations were made on some capabilities of a solar-collector, for the
purpose of preparing air-stream with high temperature to be sent to the solid-packed heat-stor-
ing-tank.

The experimental results obtained are as follows:

1. The relationship between the air-blowing-rate (m3/m2.h) and the collector efficiency
(7m) is to be shown in the following experimental equation.

T == 0.15 1704 1)

where the equation can only be applied with in the ranges of Q<615 (kcal/m2-h) and V<38.2
(m3/m2.h).

2. Due to the effect of the heat stored in the collector, the efficiency of the collector on to
the transmitted solar radiation changed in proportion to the lapse of time, hence the
reasonableness of the valve fixed at noon as the average collector efficiency.

3. The relationship in the black plate temperature T (°C), observable transmitted solar
radiation Q¢ (kcal/m?.h) and the air blowing rate V (m3m?2.h) was fixed to be as follows:

T - 0.2¢-0-02(), (3)

where the application ranges are the same as in the equation (1).

4. When the effective area-ratio was fixed to be 1.0(m?/m?), the heat transferring
coefficient (h.) from the black plate to the air stream came to be 4.0-7.0 (kcal/m2.h), the value
calculated from the equation (4) being 6.0 (kcal/m2-h) (Table 3).

5. It came to be possible to approximate the heated air-temperature (t,) under arbitrary
conditions in the following equation:

—l (6)

b= Q [0.2(1+g—0.02v) _ ( 0.3 104 )J

B A

where A and t, are the area of black plates and the ambient air temperature, respectively.




