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Utilization of Solar Energy with Solar
Water Heaters in Kitami

by Hiromu BaBa, Kimio KANAYAMA
and Hiromi ISHITANI

Experiments on the utilization of solar energy in the city of Kitami were performed
with a flat type solar water heater, available on the market, and a focussing type solar
water heater of the authors’ own making. A Sekisui Heater was used for the flat type
solar water heater, and the period of measurements lasted 7 months, from May the 19th
till November the 19th, 1970. The period of measurements on the focussing type solar
water heater lasted about two months, from October the Ist till November the 25th, 1970.

The following results were obtained.

(1) The flat type solar water heater can reliably be used from June to September.

(2) The solar water heater, in case of being used in a cold region, has to be im-
proved as far as the heat insulation and the draining mechanism are concerned and the
expansion of the receiving area of sun rays is also needed.

(3) The efficiency of the focussing type solar water heater is less than that of the
flat type solar water heater, caused by the low reflection factor of the mirror.

1. £ X » &

HEEDVRER, LRMCRT2 A% =5 L FOREX T\, LEFHCE VT 11 B1b
LAD3 2 Al DX T, WABFCI ) KBB#AFHAL 53 BL 2875, LiLEEC
RS2 RAEEAT 254, BABOZKE» < —OFBBR, REME ERAEE JELMES
L OFKOBHAE 17 &% < ORES D 5,

IhEoREED TRAKBRFEHOREL MDicdic, R 45 45 H 19 AxbR4E 11 B
19 HET, fROEKE (£FA1 e —2) 12X 25 KBEFIHOERLERL 72,

=3, (%5 W B BIC X 5 AR KB 2 Y EE CRIEL, FE10 51 HAL 11 A
BHETEREFERL DT, ThHOMRY L THRET 5,

*OJER TR TR



52 5% 6k - SIUARK - AR

2. BRKBOZREHIUHEROHER
2.1 FREIBEKIE
SRR KB E —E O K A ORI T, EHE D AS LI AS =5 1 ¥ % %8l
ZZG, AOKEZMBATZL0TH%,

R-LIZmd L5, ZRAHLEMENLDLAE a, ERERHLOME Y OfMfTRESH
TWBEHRICAST 5 B =5 A ¥ OME Gu 12, KR TRDHNB?,

Gu=Gorpsinhcosi  keal/m?h (1)
el
Ccos 7 = cos (.Az—a) cos hsin ¥ +sin h cos ¥
A, =sin"![cos 0 sin ¢/cos h]
S Go: KB E ¥ 1200 kcal/m?h T KREREHEER
m: K& #% ¥ (air mass) h: KB &E  deg.
A KBBOFHLA (A 3 b m il 3) deg.
t: HWEROAERMAETRDL L RHE deg./hr
a: MERO [ #silh & AR O e AE deg.

L7ehis TRESRMAE (o, ) ORAKSESFR 6 25 & ORICZT 5% 806 Q)" 1k

Qp = ASIZ G),.;' df
¢

tz
= AGOS 3 sin h cos i dt kcal (2)
¢

1

Vertical to horizontal plane (Zenith)

Normal to inclined surface

Sun .“/_y

North

/

Horizontal plane

Inclined surface

/ — East

B—1  RSFEIC X 5 KB A L Ao S

Fig. 1. Definition of solar and surface angles for an inclined surface.
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water heater (SEKISUI HEATER). Fig. 3. Details of the flat type solar water heater.
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Table 1.

Setting Conditions of the Flat

Type Solar Water Heater
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Sept., Oct., Nov.
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Photograph of the focussing type solar water heater.
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Fig. 6. Schematic diagram of the experimental equipments.
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Fig. 7. Monthly average calculations of received energy,
absorbed energy on clear days and monthly absorbed
energy of the flat type solar water heater.
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Fig. 8. Efficiency of the flat type solar water heater, and
number of measuring days as well as the number
of days with warm water temperature above 40°C.
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Fig. 9. Comparisons of efficiencies between the flat type solar
water heater and the focussing type solar water heater
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Fig. 10. Change in water temperature of the flat type solar
water heater and the focussing type solar water heater,

as well as in the atmospheric temperatures.
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