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Installation Effect of PV/SC System in Subtropical Regions
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Abstract

At present, large amount of CO» are emitted from residential households which are increasing rapidly. Thus, it
is expected that renewable energy system, e.g., photovoltaic (PV) system and solar collector (SC) system, will
be installed in those houses. However, the initial cost of PV system is very high and it is difficult for house
owners to recover the initial cost within the life time of PV and SC system. Therefore, Japanese government
proposed Renewables Portfolio Standard(RPS), Feed-in tariff and etec, to support the house owners. This paper
evaluates the energy reduction, the CO2 reduction, and the cost reduction by comparison of performances with
the proposed PV system, SC system and hybrid system, and economic effect of Feed-in tariff. The performances
were evaluated from the installation effect of the proposed system by testing for electric houses with electrical
water heater system or heater pump system(HP). As a result, energy reduction rate of all-electric house with

installed PV/SC electrical water heater system is 94.1%.

Furthermore, cost reduction rate and applied Feed-in

tariff of all-electric house with installed PV/SC electrical water heater system is 176.5%. Cost reduction rate and
applied Feed-in tariff of all-electric house with HP installed PV/SC system is 195.9%. Empirical results indicate
that this installation of PV /SC system can reduce energy consumption, COz and cost efficiently.
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Fig. 1. PV/SC system with electrical water heater.

B2 BAENAT T Uy FY AT L(HP)
Fig. 2. PV/SC system with HP.
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Fig. 3. Model of solar collector system.
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Table 1. Electric rate.

1kWh & 72 0 O 8Ll
BEEE (BF) ¥ 38.37
B (3 ¥ 35.04
EREE ¥ 26.22
7 R R ¥ 11.46

ASKWODIHZ wd v e —&— &EL, 7L, /8
VA, NS ORERBITIFRE0AKWLAH
HEME L. Eie, FIRKAE UTFRI7TEE T
CREICTH 7w v e —X—%FIH, F%eEH 5
12 E TEL, FLE SV aVyEHENH, kX
R RV F—DAE LBICHBIERE LTESR
EAKBERM, 2TORMICBWNTREENIEZET
LDET 5.
o ENE T
BERE UTHFRIBIAADN Yy T —RFIHT S &
EL, 40°COiRKE 3200 FHT 5.
32 ART—4
2005 EDMHERBHOKELT —2IEAVTY I
L—ayziTd. KAERONTIEE, M5 EE o
KIBRERRYT., TCT, NRIBEEX I EHEETHS. £
EHOBRLKERZZOHOHKEEL LTHWE. K6
kH%a,umdw%*E,BW$C%ﬁ§%?ﬁ.z:

T, R -BURERTSHS. ERPVEERB LU
SC%ﬂﬁdu)()K%mwf%h%hith%.
33 BEES

REYTRRUCRT I RBESHEZ2RET A, &
ﬂ@%kﬁﬁ&ﬁ%%ﬂ@%m@ﬁ@ﬁ@&ﬁ% [ < it
FEEHEIE 2 AT 5158 I BV T AEIE ) O BT Bl
x50 I/ kWh&d 5. CLT,FE\ HEfE ) & A 10D
5T %50 T O, TAERR ) LIXPRI7R D S 4
100, THRED D FB 1R, TERIER &3 TRERR
BEU MEERRE] LA OMMETS. THFE] LET7THLH
PHOAHAETOMEE L, Ty L& TEZE] Do
M LT 5.

4. YZalb—-vavER

KT AV F—FHRBEEENEAT LI LICEKS
BIXNVF—ROBRMELZHILE ST S8, aifii Tk
Ul & REME, Aaf, BRAHSZEICEREILEPY, SC,
PV&C@EW)‘;bwyay#ﬁo =9, 418 THS
B THICBONEHE, BHEZ THIKELONEZVHEHD
32l — /3/%%5{1%?(1??%, KLV F—RHE
ACEBIHOBLXIVF—RPRICDWVTRILYT 5. R
420iCHABOY Iab—2avETS. ¥YIal—gaV
DS HEICBY BT XV F—HIE, o2 MR

DNTHTTEITY, AEBICBT 2 KB T 20 F—F) FHERH
DEIFRNVF—NRICOWTHRAT S, 43T 1EME

WMLz Zalb—varyiEfTy, KB s F—SmEA
WK RBEMOBRL N F—RICDOTHRAETS. >3
L—aryCHASNTVAREHABLITFOREBIEER
HUONBTHHAENTHBE, 72, KBzaxL¥—%
MHLZWES, BERKPVERBELELES, 28
fbfEEICSCERE LGS, 28FFEICPV/SCERE
LEGERLTOIIICA~DDEBEL UTRET 3.
ALKBIRILFE—-EFHELUGWGS

B 2EbEcPVERE L GG

Kbt ¥ —




e

WH - - S0 -

— 6 S S
3 A memameners NON e . . ; .
2 4 PV(only) 1 Q{2OO B —- PV(enly)
. s SClonly) ey £ 9501 C =+ SClonly) D _
» - pyisC A R g D pVviSC b
z et & 100
2 / 5 Il Tl
§ B S S S S S ,\./.“;T./. o é 50- . o C\ e =
2 N T23 45678 09101112131415161718192021222324 =0 . . . . . . .

Time ¢ [h] 5 1 2 3 4 5 6 7 8 9 10 11 12

5 Month
(a) Casel .
—_ 6 S (a) All-electric house with electrical water heater
= A Non =
= 4t B PV(only) 2. 200 e —
gl C #e=us SClonly) o~ B ~— PV(only)
s 7L D PVSC 2 150} € SClonly) Py
S 04 T ———— =) D PV/SC L
3 et oy AT
2,1 - £ 100} __..B RN,
S S S S , £ s0k_ 7 c B
1234567389101112131415161718192021222324 2] . ~
Time ¢ [h] Z USRS e 7 8% 9 10 11 12
(b) Case2 £ Month

B9 1HOMEMEN
Fig. 9. Used power of a day .

#£2 1HOHEHE

(b) All Electric house with HP
10 4ERIC B % F O T 30 F — i %
Fig. 10. Energy reduction rate every month.

Table 2. Electricity cost of a day. niE, AFENRZLELNDIEEREEHRBRIORED
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Casel without Feed-in tariff ¥ 451 ¥ 588 ¥ 357 ¥ —681 Iﬁbf 25 ? C(V), ["J Himj%k\ﬁ%hjglf C]; f) )?JQ\Z )\zf < 1‘[
Casel with Feed-in tarill Yasr [ ¥oo2 | ¥aer [ ¥otooa| MLERETHS. LEN-T, BE6NSHFHENZ <&
Cased without Feed-in tariff | ¥510 7368 | ¥ 460 Y212 | AF CEEMMEBGHEIC K58RIERkE RSB,
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Table 3. Cost redcuction of a day.
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Fig. 11. Cost reduction rate every month .
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#4 PV, SC, PV/SCY AT LOME XS (E&EKER
Table 4. Installation effects of PV, SC and PV/SC.
with electrical water heater

A B C D
W [kWh/year] 9,662 3,847 6,396 574
C'y [kWh/year] 5,815 3.273 9,088
Cwr [¥/year] 176,000 —23,518 138,500 ~61,201
C.|¥ /year] 199,520 37,503 237,020
B, .olke-CO2 yoar 9,423 3,751 5.231 560
C.,2lkg-CO2/year 5,671 3.191 8.863
R [%/year 60.2 33.9 94.1
B, [%/year 113.4 313 134.7
Cy [¥] 220,000 2,620,000 370,000 2,770,000
T, [year] 2.0 10 108

&5 (B A B E I %LQLKN/SQIWEC/XT
L DB AR (BRIRKER)
Table 5. Installation effects of PV, SC and PV/SC
with electrical water heater (Feed-in tariff).

A B C D
W, [kWh/year] 9,662 3,847 6,390 574
O [KWh/year] 5,515 3.273 9.088
Cup ¥ /year] 176,000 —97,503 138,500 —134, 560
C.[¥ /year] 273,060 37,503 310,560
B ,2kg-CO2/year 9,423 3,751 6,231 560
C...2[kg-CO2/year 5671 3,791 2,863
R, [%]vent] 0.2 330 94.1
R, [%/year] 1551 713 1765
Cr [¥] 220,000 2,620,000 370,000 2,770,000
Cy lyear] 8.8 4.0 8.2

#6 PV, SC, PV/SC¥ R 7 LOEARE (HP)
Table 6. Installation effects of PV, SC and PV/SC
with HP.

A B C D
W, [kWh/year] 7.081 1,256 5.850 64.0
Cn [kWh/year] 5,815 1,201 7,016
Cup [¥/year] 146,420 ~5, 3100 132,660 —66, 861
C ¥ /year] 199,520 13,764 213,280
B.,2kg CO2 /year] 6,905 1,234 5,734 63
Clon [kg-CO2/year] 5,671 1,171 6,842
R. [%/year 82.1 17.0 99.1
R. (% /year 136.3 9.4 145.7
Crl¥] 770,000 3,170,000 920,000 3,320,000
Cy [year] 12.0 10.8 12.0

#7 EEMEERREAEHE L7PV, SC, PV/SCY AT
LD AR (HP)
Table 7. Installation effects of PV, SC and PV/SC
with HP (Feed-in tariff).

A B C D
W, [(kWh/year] 7,081 1,256 5.880 64.6
Con[kWh/year] 5,815 1,201 7,016
Cuwr [¥ /year] 146,420 ~126, 630 132,660 —142, 400
Col¥ [year] 273,060 13,764 286,820
E,,2lkg-CO2/year] 6,905 1,234 5,734 63
Clpo [kg-CO2/year] 5,671 1,171 6,842
R. [To/year §2.1 17.0 99.1
R, [%/year 186.5 9.4 195.9
Crl¥] 770,000 3,170,000 920,000 3,320,000
C, [yoar] 58 10.8 3.9
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