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Evaluation of the Performance of a Solar - Heat Pump PV System
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Abstract
In the end of 1996, a hybrid solar heat pump PV system was equipped in the Renewable Energy
Laboratory, Kitami Institute of Technology. Since then we carried out a lot of investigations and
improvements for the system, so that the performance of the system was greatly increased. In this
paper, the performances of the system during the winter from January 1998 to April 1998 when the
system has been improved are discribed in comparison with those of the system from March 1997 to
April 1997 before improving and from November 1997 to January 1998 when the system was being

improved.
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Table 2 Weather's conditions and the performance
of the system

(1997.3.21~4.20 vs 1998.3.21~4.20)

1997.3.21~1997.4.20 (before improving)
te g nec |COPc |COPwe [COPs | Fue
3.6 [17.5 [0.369 | 29 |3.49 |[4.13 [0.758
1998.3.21~1998.4.20 (after improved)
te q nc |COPc |COPur |COPs | Fune
5.7 |18.0 [0.429 | 60 [3.93 [28.7 |0.965
1998.3.11~1998.4.10 (after improved)
te q: nc |COPc |COPue [COPs | Fne
2.9 [16.1 |0.411 | 56 [3.91 ]9.59 |0.896
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Table 3 Weather's conditions and the performance
of the system
(1997.11.1~1998.1.20 vs 1998.1.21~4.30)

1997.11.1~1998.1.20 (being improved)
te qs ne |COPc |COPur |COPs | Fune
-1.0 |11.3 |0.352 | 40 |3.74 |4.50 |0.778
1998.1.21~1998.4.30 (completely improved)
te q; nec |COPc |COPus |COPs | Fune
-0.7 |15.4 ]0.391 | 53 |4.01 |6.14 |0.837
£4 YRAFLAORRK
Table 4 Heat balance of the system (MJ)
(1997.11.1~1998.4.30)
Energy collected 27916
Energy of underground water 55953
Elec. energy of H.P. compressor 19341
Elec. energy of the pumps for H.P. 2117
Elec. energy of collecting pump 594
0il backup 9329
Total heating load measured 115250
Heating load calculated 111167

Vol.24,No.5

25 LERES A7 LBFORE, HE, BLTKE
BATRERS 27 AOBEABICE-THED W EL
.
#Z4EHIFIIA1B»5HIVE4BNHEFTOL
BEHBCBI 227 LORNE*TT. BEAN
HEHEET, TOBEAEIROBYTH 3.
BATAVXEBREORBEOTFH it ky, BE
SEGHKE, 15HOBME320)136.96(kJ/(nth
“C)), 1 BHOEHE L FEE(64n)i&6.96(kJ/(mih
C)), 2 EMOERE(98.20)126.27(kI/(nihiC)) &
t%. HOFEIIBIH»SHI0E4BI0BETOINGE
EOFHEE-0.8CThs. BRMEDOSEAMISC,
ErOEEHCIEHEFINTVWE. BEARLM)
DEHERXEROESCEDEhB.
Qu=24(h)x d K A4t/1000
CCTAdEEREES, AM)IBEEE, 1t (C)EE
BEAGEEOETHD. LoTEENEREAR
s
Qu=24(h)x 181(H)Xx6.96XxX32x (15+0.8)/1000
= 15286 MJ
HEELHEE
QL=24(h)x 181(H ) x6.96x64x (20+0.8)/1000
40248 MJ
2EHERE
Qu=24(h)x 181(H ) x6.27x98.2x(20+0.8)/1000
=55633 MJ
Thd. DACEREEROEFIXI1116TMIE 20, #
EEEOBEFI%YTEDTEIL —HT 3.

5. LTI

UEYV—=5—b = FRYT7PVYRFLOHERRZN
EFZT2o2T, VAFLOUR, XE, BLIUBEREICX
h, BERBEZBRVTEYIAFLIZIEFETEE T~
BERELTCWRILARSAE. Thitkby 27
LS EEGOBRDPRET LEEOEEEEME (H
10F1A21E~48308) ollz@kEsHEEr LT, B
BHHEAICBIZYRFo0MER2TEYETHMT 5L
LTOBYTH 5.

(1) FEShEKERAATAERAS X7 LOERD
R FHT.1%, RS X7 LABERKITE
BT3B,

(2) e—bRYT7HRBERBULFEH TL.01 723

(3) KEEMWOEBRHEINSLEZETS.

(4) ERVZAF LBEBEREBIUTE— MR Y THE
FEORLEICE Y Z2F LARBEHREEAELFE

KB rIVF—




WOBL- slnk- BiE 5L EER ¥

W6 140 ET D
(5)92%Aﬁ@%&®ﬁiﬁ$b?x?h@@%
lzw¥—mﬁ$umibmj%ama.
(G)VZ?AmﬁﬁMEﬁ%ﬁ@wfﬁﬂfﬁb

%&wﬁﬂuﬁzmm,ﬁﬁyx%hwﬁﬁﬁ,v
X?A@Eﬁﬁ@,&l%b@%&ﬁﬁﬁﬁiU%ﬁ
%ﬁ@ﬁﬁ%ﬁiﬁ%ﬁmfﬁ%%ﬁé%if@é.
ﬁ%%iﬁiﬁ%ﬁ?l?b@%ﬁﬁ@ﬁ%ﬁ%&é
hhd,%%vx%hmﬁ%ﬁ@wuiuﬁﬁét%
ﬂihé.?]?b@ﬁﬁﬁ@,?x%h@%&ﬁ%
ﬁﬁ;vgﬁﬁﬁ#ﬁﬁménhm,ﬂﬂﬁﬁéuﬁ
ﬁ?&.:ngmﬁﬁc;va?hﬁ%%ﬁumm
L%E%tb,%hcxofyz%A®§%1*w¥
—mﬁ$ua%@@%%ﬁémén5:acma

ﬂﬁ:ﬁm%@ﬁﬁ8~w¢E®MM%$Q%¥7D

V:ﬁb@ﬂ%ﬁ%®~%f%é.ll:ﬁ%%ﬁt
HEEETDOIRETH D

Journal of JSES

I.l.ll.llIlIIIIIIIII------:::————_____________7

2% Xk

U)ﬁmﬁ%,H8$E%1*w¥~‘ﬁﬁﬁ%%éﬁ%%
m,ﬂm%%%&mﬁ%ﬁ£$%ﬁ%ﬁ%ﬁ%3,r&
ﬁﬁE%ﬁ@t@@%ﬂﬁh47UvF>Z?b£i0
mEEAOMIE ) , BHR—176—1, (1997), 1~42.

Q)@%E\ﬁmﬂi\%%%\ﬁﬁﬁ,V~5~t*b$
y7PV>Z%A®ﬁﬁ@ﬂﬁtﬁt,%@l:Kﬁ%
tﬂT*%K&%M(7UvF&Z?A@%&%ﬁﬁ,
KB AL ¥—, Vol.24, No.2, (1998), 52~58.

w)@ii\QMQX\%%%\éﬁﬁ,V—i—t~b$
>7PV>Z%A®H%®%@&@L,%@3:%T§
%K?Z?L@%%B&Uﬁﬁﬂm,K%Iiwﬁ—,
(FREH).

M)@%J\ﬁm@%\%%%\ﬁﬁ%,ﬁﬁiimﬁlb
tﬁ<@%l$w¥#%§§®%ﬁﬁ®¥m,k%li
L %—, Vol.23, No.B, (1997), 47~52.

19984




