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Exergoeconomic Evaluation of Low Energy Houses Equipped with Electric
Generation Systems (Part 2)
— Exergoeconomic Evaluation of a model case —
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Abstract
Exergoeconorics, an exergy based economics mainly used in chemical plants or energy conversion processes, is applied for evaluating energy
performance of a test house. Performances of systems for different usages are now comparable by using the index exergy efficiency and specific
exergetic cost. Performance of co-generation system is well understood by the index since exergetic evaluation considers the value of energy loads or
produced energies. Several simulative trials made clear that values of houses with newly introduced energy systems are better expressed with the

concept of exergoeconomics.
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Table.1 Specification of the house

Specification
Ceiling GW24kg/m®  fine fiber 200 mm
Wall GW24kg/m’® finefiber 100mm
Floor GW24kg/m?® fine fiber 100 mm
Window | Plastic sash double Low-E pair glass (Ar gas)
Ventilation | Balanced type central ventilation system with heat
recovery unit  (Heat recovery rate 70%)
GW : Glass wool
Table.2 Equipment specification of the house
Specification
Heating Heat pump hot water heating (COP=22) @
Cooling Room air conditioner (COP=3.0)
Hotwater | CO,Heatpump system (COP=3.0)
Cooking | IH cooking heater (Thermal efficiency 83%) ©
Lighting Conventional bulbs

North elevation

East elevation

=t

West elevation South elevation

Fig2 Elevation plan of the house
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B Exergy (available energy) load O Unavailable energy load
12,000
10,000 Unavailable energy Exergy
! Heating :| 36,341MJ/year 3,171MJ/year
8,000 Cooling :| 4,792MJ/year 144MJ/year
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Fig3 Heating and cooling load

THRAF—BICHT DT X —AHOEIGINE L BT
B & |ENEL R AN R AR EFNIE LI NSV ED
L7258, IBSEL. EINRO B R X — AR DI DI T
FNF— (FS) - HA TR E) ZRFLTEY ., SEEORMA
BN L ETFRL TN,

1. 2455 - B - BBEA - RERRSEH0RAET Y tILX—&%

BT 7 X —ARNIRER 33) ARV CABICE LT,
ZTOB, TR F—ERL, BECLE— RORBERREE

@19V v WUR, 43°C) WKERES 7 B R & FAATSREE
L. BREEHKBENOER U, WEF 7 ighn 23, 85E
AT — BT — 49 1 5H10% S E L, RiBERELEY
B L TR Sz, T 7 B AR AR HE0
BRIRET, (U3, &HOFSSRIREL

20074




BEVAT LEMZIEIANF—EEDOL 7 b b F— IS (F02)

BB XX —ETNL, FEA X —HaER 9 ot
EOT =BT, BE - B - WBLISNO 7 2R B RN
AHEELUE L, MESND TAFENEGIE 40%) %b &l
FEMBMERL U CERICEI IR~ 1, B 7 R —ARHIRT
HWENAEROCTABICEN L, BB/ v X —&faitEs
DEROTEREET, 13453K (180°0) ERE L., BENRET, |ZI3%-A
EEPIRIRE R AV,

R - RS E AN L ATROMEHERF— 2 DEE b &1
FHIZEIVERD . §ER 60) RTx sl —ARERkdiz,

BIREITINA TRy - [BIES - HRBA - REMRE B 4 5l
DA /R — AT & B A X — BT ORR A Figd 1R
To BT IAX—EIRL, TRLF AN LT B —aT
EELBINFRY OFG Th 5, FFRTANE—ET D 5T
7N —RBHOEISIRFICIRE L@ ) Th o, B - 5B
FEBITBRNII00% 7 ELF—ANTHD, —5. BE. B,
B R ORI X —ERIIE 7 B XA TH Y | b
FIEDIERWETRTTH D, FORT, BIE TURERTFF—{ o
AREEATERTHE Z Db, =7 X B OSSR
HIE Y B6%), BIRTRAY—AMIL, HET R —EHDLA
[T 7003, =7 AR B CHE LB, HEOARNS
BOARE RT3,

2. IUELF—ER, TRIF—EBRRUIRLF—T0—
T IAEEORFEIITble2 IR TR T D, BRI
FEYRE — MRV ARKEEC ABE COFEREZ TR LI b D
THD, BFEOCOP (Coefficient of Performance ARk, t—h
A THEERIT IO THHG SN A BB T L TR A SN BB D)
RO E AR I THIICOP=22Th 59, B3
N—LTT aBRE L, TOCOPEUE Lz, L. 2eht
BEDCO, b — MRV TR AT W TECOP=49, FUIROSMESR
I HEBEHCOP=3.0 OEGTH B, COb— MRV 7R
B AT B BIEHZCO % iV IO b — MRV TRIE L R
T LT, CODIFE L, TERDBIL L L~ THIERERR R N &
<, E, FRERERE TED LWV NS, FEREIL
HZ yF T e—8—LHEREN% DL V7 7 MR &h
TN, BRI/ BB Ch 5, TR B2 b0
MEDhDZ L BRELE,
BRBERO IR ANAF— 7 i (I TR R R b
MHENS b O) ZEHTHICH-- T, B e 2 ERsA18
ETHNENRSD, B LT, BICHET A= RLF—ax
FOBEAEDS L b =T R —r g VAT AOTESER
KBHFEOFERIOFET 510 ThH 5, BN EIARROEE
NRE— b UTe, FREAT AT (7B D230 OV RE 80
D& L, KRENCL0#E B CHRMERT b0 L L, BE
BISIIARORMERTH L0 L Uiz, B - REREE AR

Vol.33, No5

D624 VSHNTFRE L, 72D D824 MR Q3MENHTH) 123
ETDHOE Uiz, dEEEHO [HRHIIETEN (FY—2A8
) | RIEELIZHOTH S,

BN AES L, R 2 &SROSR E L MR
b EIHH L, 6. FE, B BRI E NI ATk
T B L BRI A b ITEH LT, Figs \ZHBRROx 7 E1
F—AR, TRVF—AR, TRTINVF—Tr—RRY, TR
F-AWTIL, BEAWIESEIC 5D 55 E61348% ( =
39,512/82,377) \ZDIE Y | BEEA - FEMAVEEH M 5 HEE1I15%
(=12,762/82377) 2w, —F, =7 EAR—ARL, BEA
TR AT DEIETI8% (=3,171/17,525) 1@ ET, HH - %
BEREET ) D ED DEIGITI% (=12,762/17,525) 126725, =&
NX—OEEERT D L EAHTTH B IRE T LIBEAHOEE
W E L BN RATRT L TEL DR RAE—HEA X
NTEY, TR —ERIAOBLE) bUEREEND,

FEEEOENE R T, =R —EMH5 TRm L%
— 7 —351% (= 42202/82,377) L/NEL | B MR TROESE
RIBC L DB RO CH BN, =7 2L —EFT 52
RERNAF—T7 0 —3241% (= 42202/17,525) THY, ke LT
HEORMIENT L BTFB LTV,

45,600
40,000 e O unavailable energy load
35,000 [ Exergy (available energy) load
30,000 —
=]
$ 25,000 —
S 86,34
2 20,000 —
15,006 —
22,714
10,000 —f
5,000 —
o L Bflew 0%) _kared 4% @6% 100%)
Heating Cooling Hot water Cooking  Lighting and
supply others
Fig4 Exergy and energy load of each usage
@ Lighting and others |
200007 2 apling 82,377
80,000 3 Hot water supply 12,762
70,000 Cooling 1,577
60,000 Heating
R
« 23,589
> 50,000 2,202
= 4
g 40,000 ez 4937 12,763
30,000 e iy
L 3
’ 39,512
20,000 1.646 v
10,000 ;
0 : :
Secondary energy Energy load Exergy load
flow

Fig.5 Relation of energy flow, energy load and exergy load
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(7,863) Room air conditioner 431 62,210 144
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Fig.6 Relation of energy flow

4 THRLX—EHETES
4.1 SR{HHEEE T & DA

P | DEMT 7 BAX—ABRICTT A AR FEUTOL I
EET D,

p =K Ky +Kp W
" Ex, Ex},

Efa R MKy 1, EROTBEK, (mRAX—Ta—ZfEI W
@i NF—aR ) LEROEEERK: (=t v/LaX b
TEHPE) 2AE LI bOTERYT, EEEL R o7l =
¥R NERENENOEEERCERT S LB LT,

AR FERIATT T, B 28 EHE L BV g & O FRR| =

Journal of JSES

Table4 Comparison of generation systems

kp (Ye'M)) | Kr (Yen/Year) | Ex, (M)/Year)
Engine co-generation 13 95,001 7,352
Fuel cell co-generation 5 77,998 17,328
PV system (10kW) 4 126,347 30,654
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