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Research on Improvement of Performance Evaluation Method of
Cogeneration Systems in Commercial Buildings

Daisuke SUMIYOSHI™, Hiroaki OKAMOTO™, Mikiko NAKAMURA™,
Takahiro TSURUSAKI™, Masato MIYATA™, Takao SAWACHI*, Yasuo KUWASAWA™

ABSTRACT

The cogeneration system (CGS) that simultaneously produces and supplies electricity and
heat is one of the important technologies for energy conservation of commercial buildings
because of its high total energy efficiency, but the present building energy standard cannot
evaluate the difference in the detailed characteristics of the equipment. Therefore, this
research develops a new evaluation method of energy consumption performance of CGU and
its auxiliary equipment considering the change in the heat load and the change in the energy
efficiency characteristics. First, in order to collect information on CGS required for
development of the calculation method, we measured the energy consumption characteristics
of the system in actual buildings and also conducted a survey to ascertain the actual
condition of CGS operation. Based on the results of this survey, we developed a method to
calculate hourly energy consumption of CGS and verified the accuracy of the developed

calculation method using the actual operation data.
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fhr2 =8 X (fcgs,hr,rated —2X fcgs,hr,75 + fcgs,hr,SO)

fhr1 =—-2X (5 X fcgs,hr,rated —-12x fcgs,hr,75 +7 X fcgs,hr,SO)
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3. AfKst & ERRHEGE

3.1 BHAEF
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AL B v
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AL B Bf7 {[=A

314 BHAEK
) d (21T 2B DFEIIHE B Ee 1ot a IZIRATRD 5,

Ee,total,d = (EAC,total,d + EV,total,d + EL,total,d + EW,total,d + EEV,total,d + EM,total,d - EPV,total,d)
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BERARLIE (= & % PEBE A TRER O IR T AT | 0.3 15
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WHKIBEN 1CIR T L7z & X1, JEEEARIE | % 2.3 1
IR K S BB D 7GRl C % fx KA
AT %IEINT D D,

flink,min,ct

Finke ratedct WHABEN 1CIRF L2 & X1, HERR AR | % 2.3 fi
7 15 A 0 7 s I O BB A T RESR 75
%N 5 D>,
322 WHHEH
k=2 =S BSf7
f link.d R d 12331 2 HERS AT 7 TR A B O HE VR T R RE SR YR T
f tink rated HEBE AT A TR /KR O 8 RSB BRI O PR A Al E=R R T
f link,min #ﬁﬁlﬂwWﬁ%ﬁm%ﬁwﬁ@#?@%f%émkﬁ@$ YR T
0 cta Rl d \Z 381 B I EI KR E C
323 E#H
Eik~2 F=U S L XivA (A

324 HWHE

FT, BHUKEEIZ X 2P AFTRER O & PEENR I X 2 JERR A FRER DK TR 4 &
J& U 7= i AT N A 8 7K R O TE A B B O JEEA S A FTRE SR f linkrated. HEEAER ATIR N A4
TRKBEDSHEEL D 73 CHEHA T & D i KRR { tinkmin 23K D 5,

gct,d = goa,d (goa,d = 26)
gct,d =26 (goa,d < 26)

flink,rated = flink,rated,b X (1 - flink,down) ><(14>flink,rated,ct X (32 - ect,d) X 0-01) flink,min =

{flink,min,b - (flink,rated,b - flink,rated,b X (1 - flink,down))}

230



><(1_|—flink,min,ct X (32 - Bct,d) X 0-01)
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3.3 MEARBRAR
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IKEECRFR)DWBEAIR & L COTFHRDO —RZ I NLF—HEED S H | MJ/h
PEBMT 2 2 ek T B fe

3.3.3 TH#

o e ok Bifir &

334 HUHAE

Rl d \Z351F 2 CGS DHEEFIH 23 AT RE 72 HERA AT I iR /K I GRHE) DM ER & L T OHEEL
BT Qacretenra[MI/h] & LI A IZ351F D CGS OHEEFIH A3 vl RE Ze HEEE AN A R KB GRAT)
OWBJRE L TOERDO—IRE=FLF—IHEED 5 HHEEUC X D HIBTREREAC ref e hr.a[MI/h]IF
WA TRD D,

N .
AC,ref link
hX

_ j=1 9AC link,cjrated flink,d
qAC,ref,c,hr,d_EAC,ref,c,d X NAC reflink X f )
Zj:l EAC,link,c,j,rated CoPlink,hr

Eacrefchrd = Eacrefcd X flinkd
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3.4 CGS R#f#hanm

341 ANZEH

=g Bk BARL 3}
QACrefehrd izl d (1281 5 CGS OHEEFIH A3 AT RE 72 PRI
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Qtank,d-1 Rzl d-1 1B DTG X v 7 OEE MJ 4.9 fii
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342 HAZEH
EiR=2 Bk BARL
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Qtank,sht,d Rl d IZB 1 D055 v 7 DR E R & MJ
343 TEH
SE B BAQT B

344 BHAZE

B2 A IS AR & v 7 BRI S A d \CE B 2 o ) 25X B B Quankana BRI By 7272
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Qtank,shtd — Viank X Cp,tank — Qtank,d-1

K] d 12331) D CGS HEBARHE O BV Q. otar,a [ TIRE TR D 5,

Ahrtotald = Aacretchrd T Aacrethhrd T Awhrd 1 Qtankshtd
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3.5 CGS E#R¥IE

351 ANEH
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Ee total R d (230 2 W O ) HE & kW 3.1 i
Qhr,total,d ) d 1881 5 CGS PR S D EVE MdJ/h 3.4 i
Ecgs rated CGS DI A kW 2.1 fi
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352 HAEH
AL B Bf7
Tegs.ond ReZl d 123515 5 CGS Ok iE HEYR TG
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353 E#
=2 B =X(A {1

354 EBEHAZE

R d (2B 1T % C6S DBMEMRAE T g5 on,a (TR TR D 5,

Ee total,d Xfelmax

mxL
cgsed —
g Ezgs,rated

th,total,d fCgs,e,rated

mxL, hd =
cgs, ,d Eggs,ratEdX3'6 fcgs,h,rated

Tc,gs ond — =1 (Tope on,d #0 ﬁ)OmXchs ed = feopeMn U]

Tc,gs,on,d =0 (J:ﬁauﬂ‘)
3.6 CGSmAEBEH
36.1 ANZEH
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k=2 =1 =X (VA B
Negs,max.d ezl d 1B B i KEE AL = 2.5 i
Tegs.ond il d (1231 5 CGS ORIk aE ot | 3.5 80
MXLicgs.e.d il d (I23B1F 5 CGS OB E A MR ot | 3.5 80
36.2 HAZH
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Negs.ond el d 12k 1T 5 CGS OB % =
363 EH
k=2 =1 BSf7 {1

364 BEHAZE
2 d 125505 B 06S DRARBRIBEA BN g5 on maxa EUATHD B,

N::gs,on,d = [mXchs,e,d] (TCgs,on,diO)

égs,on,d =0 (Tcgs,on,d:())
— !
Ncgs,on,d - Ncgs,max,d (Ncgs,on,d = Ncgs,max,d)
— N’ l
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4. CGS MitH®
41 EBENEH

411 ANEH

e ok Bifir B
Ee,total,d %Q“IJ d jb j— 6@%0) jj{ﬁ%% kW 3.1 E/ﬁ
feimax CGS IZ L2 ENAM DR RKAHFE YR IT 2.3 Hi

412 HHTH#

AL =L S EAfr
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413 TE#

AL U S L 2ivA [}

414 EHAZE

Rl d 317 % C6S DIEEE ST AMEe 10ad,q | TIRATRD 2

Ee,load,d = Ee,total,d X felmax
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42 REBEAFE
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mXchs,d H?_J‘:ZIJ d Gl%aj‘é CGS 0)/\%%—_{ ﬁyk;ﬁ
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k=2 B Bf7 {1

424 EHAZE
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cgsd EcgsratedXNcgs,on,d

72720, MXLegsa?S 1 B DHAIT 1 & T2,

(2) Ncgs,on,d =00 & %

mXLCgs,d =0
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4.3 RBJHE, HEBIGHE

431 ANZEH
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dacrefchrd  (Mpripre = 1)
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_ ’
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! !
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— !
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