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AV DO REITF R N 2 RE R LB E 2 TR L (X 2.15), FEERIL
1 HoMAEME, REAREER 1 HoEEERE, 1 HoBEBEEE L IBRHAR O &5
ZRELGIWEAETH B,

_ Qrest T Quse
Est — Qst
S

eo  BEVERE

Qrese * HEEBE (M]/day)

Ouse - HEREEE (M]/day)
O, : HEEEZE (MJ/day)

(2.15)

HEAVE L EER DT EVS (L., TRKIC X D HRREVESEII L, BEIEMET 35, o T
HAE IR OB R & LBl - K2 BT 5, 72 20O OSBRI HEER IR
SFeAVTFVRICKZEMER D,

2.2.3 Z23iK% - SRR O RERE R L B R
(1) 223k - HLFat%
TR I 2 o A VR ONE RS TR S D 2 e S, EHESIRIIA I AL F —
(7 7 vENER L GKEEGEE) LA F— GREAR) O cilHllis 2 0h%
BTHD, Lo LA A i3k e ERDOEHERTH D EE LI R 2 [ LV DIREL
I LCIHEiT 2 Z & 2o, 2R ITATLERE CORRER L LT a4 v OIREMRELL
Mok fE coRhREH & L GEEB O DR % 5l 4 %,
2P 2 A L DIRBMRENIIIR 2.16 253K 225, (REMREUZ 24 v oFEN, BHEIC X
DR T T %, o CHEFME A VOFERRIIMRF - A Vv T F Vv RAORNFLELTairD
i, Rz EHT 5,
Q
f :s><dT><3.Zz<1000 (2.15)
K EEMEE (W/nd - dT)
Ou 1K - ok EE (M]/h)
S ZERE oA EE (o)
dT WEGR
To—t;) — (Ti—t,)
:ln {Ty—t;) | Ti—to)}
e (°C)
DESIRE (°C)
t, :HK-EKAORE (°CC)
t, K EUKHORE (CC)

4]

el

7 7 V%X ATF (Air Transportation Factor) & #5 L& JIHE &Y 72 ) oL EE CHF
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fiig 2 (KX 2.16),

ATF =Yean (2.16)
Ef

Oun 2 IEJEAGEE (m3/h)

E; BN ERE (kWh)

227 7 v OEEENRIINX 2.14 ThHh, MELENEDOK (ATF) (32 EHl
T2l WIF O BERIIETEL 22, 77 v bRy TLRKD 7 7 VRFEDR S Y |
JREAHE X 5 L BER T2 TR e 2 2[7], 7 7 v&ER X v oscoRERHE I
A X7 MERPL, 742 DOHENFEICLVEHT S,

(2) B Hads

BRI D BSHRN R 2 K 217 1R T,

| Qpetx (Enty—Ent,) |

— (2.17)
| Qsupx (Ent,—Ents) |

Ehexr ¢ RENTH)ER

O ESXEAE (m®/h)

Owp fa%JEE (m®/h)

Ent, @R v ae (kJ/kgDA)
Ent. R v ELE (k]/kgDA)
Ent, R v zre (k]/kgDA)
Ent, iRy zar (kJ/kgDA)

BRI RSO R RHNIC L VIR T T2 2 &5 6, REARBEROBFHE D
FOBREIIIRST - A v T FH v RONRE LTHL, Hn, BHEZEHT 5,

224 v AT LORHEER & HEER
(DEKERY 7 2T L

ZEFARE K WK D ZRAK v TR LEEBO Ry T TR IRy 7Y AT L
DRNFEEFHET 2, KK v T4 oshFizX 211 LRLCTH Y, shEFEOFEERIITE
NThHd, =RV TVAT LT, Ky 7THE L CABES 2 20 ol 27 223
BAINT S, il 27 20 GEES G B, ZRaEdliEsd 0, ZiaEsilEic ik
HOE —E G, e R ERIE, Rim R 5 5 (8],

EKEY TV 2T LD LK 2.11 TEERT LM, KV 727 L0ENHER TH
e 27 LOFREMIC X W EET 2, 2F 0 EinE BEIENIEKRE IS L GEIRT 5
Ry 7EEE BB CERT 26IH<H 0 | FIHEEM TH 5 K v 7 DEIR S BEEE A #
ETHRWEEIRR Y @B BRI FIc% {2 D IHEE D INT 2, &
HICIEERIE U 72 T & 72 13 R 72 FE WM 1 6 G L Ce B 7 kK HE T CakoK 3 5 ]
HITETH 2 25, M) 2 R 722 FE R EE 3@ 1 C e WG S XKEA ML, K v
TOWBENEIEMNT 5, Zho Ol RIZREmDEL S > X T LTH Y BEARH
b %S, HIEHEEMEASEE TR AVEARIZ LA ETH Y S L DAL TET A HE
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HelxhoTnhv, 2D EnbEKEY 7L 2T 240 WTF OREER & L CHilfEs
AT LICH T 2 HIHEREEZ EH T 2 021D 5,
(2)B\F > 2T L

BRI T — I IS BB BN E S . F oK BB 22 i B 7 & o0 AR -
WABRORIFERK CGHESC R v 7 COfiESA A G D INEJH S AT 4 8 L CGEA
AN, X218 B 2T L DR, M 2.4 ICBF S 2T L ORIRIBET ICBE S % 2
LR %R 25, B 27 L3l 4 OBFERE DR ERL L & HICBJH T R T L L LTD
SERALEIR S TR X 5, FA I ERRE & EENEIR S 2 D o, BE B R 0L 123
IR E S & 72 1 A FOHEIR G > 2 7 4, BAEEGEERNIEA I 9] ofili#l o 2 7 2 X b
IR X N5, BARHEER 2N R E 3R CHlllE & 2 BRI, mHDKERE ., BAKii
FE BB ICHE T B (512 & A 5. B S X T LI B\ CGEEE T 3 B G 5o Eilis 5
2 BNJEBE OB 2 WYNICAT 5 & L AERRIGERICIIEETH %,

Q

Esys :Qf_jEs (2.18)

Eys @ BNF Y 2T LR

Oy BlERK - k& (MJ/h)

Or ERFEANZALF -8 (MJ/h)

E, : BAREHIREE 1 E (M]/h)

AHES T LIHE BB — R T

AAERE AR EAE

AHEKR TEhE R TEREHE

FAHE DA
BEREELH \ Eﬁ%ﬁﬁm‘/f
N /

fHE ‘//

RRHEIR

BB P N\ Sl

M 2.4 EJRY AT LR OREER

X

LI Eo#EE» S [EFERE ] THEEEFE | KB 2BEKR Y 2T LOMREHD 7DD
EHIHH 28 T A EOHINTERER S (1] & L b itk 2.4 IR T,
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2.3 EHIEHOD

F 24  [EWGER] [HEXER] 1B 1) 2188 O E M O 72 0 O EFIHH

FLE— | o o DEQEEEH o EED
g | BWEE | mE-oxTL ST et T ETREHREES
afE = 62107
= EHEITUY 2ESHE - -2y
=cn a—YIRlb—iay |REEREER - ~
RERE | a7 B A7 LEEAR = 2wz
KARwEs  [LLAfE =
(BSEH) %*;EF -
BHKE v 2-2D7
EToE =
i I =
(PREEEED) BEVKBE EEREAR
AR D74
BEDH T I BE
KARIER [l = D
(S EEE) KR
BumaE
_ =] 28
BkAAS = pEpRR D74
BEE N EERE) — 21007
wEAAS - REBZEE
- = B ARE @74
RoT(—xk AH |[RECHEEHE) -
KB =R [EAERE = (6-NDh
MR J7 RECAEEAE) FIEH OB HiR -
A8 - AEKOEEY 23y
- S a—h—% ok
- =00 = MR L B
tiitaci Gk AEM) - Rk @-237
ZEERaAIL — ML DFEN-FFIE (2-297
- . 7 REGREBAE) SV E—DEEY 617
e T (e F THrOEN 2237
SHREE = Zit-Bh-HA 2207
EAR TR [HEBREE BEAN - (6=
FL (BEEEE)  |ihEh RBEE = (6-1)DA
ol |MHREE T = W74
RUR (BEEEE) | SEMEERR = -2DTAH
RREAN - OO7A
BB-EE |RB-EABE AR = REBZEE
= HAARE o7 1

TR 3 TS (B S AT Ofth 2 NLICKET BRI 2 TR <) I
B BT HLF — MO AEMLICHIT 2 FIHICHET 2

S & ] iy S v
IANF =T — 2 ([ FhREEHREE (BAS : Building Automation System)

H 5T

BEMS(Building Energy Management System) I X ) ] - IE ST T3, L LK
RICBWCEFENCHAEHER O ANV —HREZEH T 272007 — %, EN
- ER DI ANF —BELERT 32007 — ZAMERTRE Lo TH Y, e -
¥R T L DREEI R T T B 7 — 210DV T Ik 14 7 2H - I AYFHE & T L o,
DT ERK2AITRTHES P AT LORFEHIHHICOWTORM AL IA TN
Eb—RHEFEZOND, KEITIEE 2.4 1R THEHIEH 2 3Hli 3 2 720 OFHAPIEH ., EE
JHH DA% HIWT 3 2 72 8 O FLHEE I ORI HE 238l L 72356 oG ic D W TERE L
7o
2.3.1 EHIAH & GHHl

FdR - AT LOFREHIEAH ICE T 3EHIPEH R OEHIAH 25l 3 % 720 D FHE K
%F 251 T,
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725 HHEER - v AT 2 0BEHIEH T 2 EHETEH & 0GR R
()T - EHz v F vy
B e, | wedE AR s HER W
afE — — [ EEREA-TREE
—RERE - — |Ave(BHEER)
SHNTUR - — [(Max(ZAIRIEE) —Min (BIERIBE )< Ave(B AR BIE)
EEREN kVA [Ave(&HEE) X Ave(FHER) x J/ 3/1000
EIEsw R-SEF (ZREF) V
(EEZE#E) S-TEE(ZREF) V
RTEE (CREE) vV |METEROBE
RIBEIR A R-TEE.S-TEXE.REER. SHER
sHEER A
THER A
EROL T [REANE hE %
b)za—Y AL —vaviATLh
jrttiaile EEER HEER sy HE s
REAHE = — mEE-wREE
HEYAT LB -
a—Szhl— BEEEE A | BREEEC L DR
LAVY AT L HES kWh
(BINE) HERE GEK+ES)  [MI/h
(BB ER) AHEEENE MJ/h [ AEIKRE X CREIKEE B E—ARKEYEE) X 4.186
(BAFIFEhER) AHKIEE R °c
AHIKEYEE c
AHKRE m®/h
(o) 7k BB
jrttiaile wEmEE SHEIER s HEst
FELREEGES - — |BEHE - FIREE
EANGRE - °c
ARENKE E - °c
EIKEE °c
AHIKEE °c
KA R EHE MJ/h | GEKGRRE —BYSREE) X 2K x 4.186
(COP) BEHHESE kWh | E8 h EREh AR
PRELEE R K|S BRHTESEC L Bl (RE BB R
BB °c
FEKRE ms/h
HERRER % |ATFURT—H
HHREE °C | (BRHEEBI D BEHD &)
(o) Z2 1 B B
B e, | wedE AR s HER
BEEHE - — | NERE-TREE
EKGRE - °c
BXHRE - °c
EIKEE °c
27 TR BTHEE °c
(COP) WEHRE MJ/h | GEIKBE — B YRE) X £KRE X 4.186
EALEE KWh |21 ER BN SRR A%
PRELEEE K | BEIEEC L O E R (RE R R
BYUERE °c
SEkARE m’/h
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(dEAFEAL Z

B g, |  wEEE HHAEE e HER W
HEs MJ/h | GRKE DR E—IRKRYRE) x BKERRE X 4.186
RELEES * Yo PRAFEFE T L D BT (RAL ER B SR HE)
BKAAS RKEORE °c
4 7N B EEL)B [
RA5#n%) e c
BABIRAE m’/h
Bn JE8 —
ﬁ;‘jig:}g’g = AT PR
(e)Z85 R4 7
B e, | =EAE HAER s HER
AR FURR - m/s |HK2.105 8
(ZE&REH) — Mpa
HEHRSE MJ/h |BRRRE x BRI 2ILEMI/keDA@ERIE S
ERRE kg/h
KBS MJ/h [#7K & x (#87KRE-0°C) x 4.186
FLo e MJ/h [FLU g x (FLUBE—#RKERE)
“EARAS BREEES * Yo PREAEFEC L D B (RAL BR B SN )
(RA45%h3E) ERED Mpa
HEIKRE °c
HKE m°/h
FLURE m’/h
RLYRE °c
i JE8 —
;%;‘jiﬁ;gﬁ = AT FURT—
OFR Y7 (=X, GHK, BRE. =)
A e, | &mdE FAAE it st
RE - m*/h
EKERE — kPa [BfHF H—IRAZE S
&8RS ROTEHHESE kWh
(WTF) KR m/h 7R T % B N 8 CHHEA
HHFE A kPa
AHE S kPa
(g) 1 EEE
B e, | =EAE HAER s HER
I27VEE -
ik E MJ/h | GREIKIZEYBE—ARKEFEEE) X T8 x4.186
BT 7 ENE kWh
AHEE MJ/h
AHKEEEE °c
A AHKEY R |
l(?%z’sunt.%%;ﬁ =) AHKRE m’/h
va—h—%vb - kd/kglAHNZ B BT e — S S EET VAL
AEMEE BTV kd/kel AHENEEEIRE - RELYEHE
AHEEERE °c
AR F B XR A %Rh
B3 8 — — _ —
?:;;jé;}mﬁ — ——ATFTURT—A
(h) E B
B s EEER HAEE B st
BE i — —_
_— SR = — AT FURT—H
o e o ZE388 MJ/h
(BRER) ERnE MJ/h
BRERE MJ/h
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OEE I =

BE-CXTL -
(mg/ang) GHIER SHEIER By stEzt s
1ILDFEN - —
;4»035&},5. = —— A TFFURT—%
: EEREE MJ/h |ABSCARIKH DR E — ABK A DGBE) X AiB/KRE x 4.186
ZEHEA L ABKRE m*/h
(IR O/JLADRE °c
aMJLVHORE °c
AR A DR °C
ARk R °C
G ZEdark 7 7 v
R ZTL -
FHEA HEER HELL Bifi HER S E
JrURE - m’/h
£F — Pa
e 7 ENE KWh
aTh) JrURE m*/h |77V HEE S E CEMEE A
p— T1IVE—EFE Pa
T4IL3—EEL — — —
a‘jyha)sﬁhj = ——ATFFURT—%
(k) 2 EhA ffags
TR E N -
i ig,;,];,g) EEIER SHAIER By sEst s
0-4MEN — - IR
=4t 518 — ——ATFTURT—4
EREE m®/h
E30e E HBERE m’/h
(BB =) BREE °c
ERAEXT R E %Rh
HERE °C
HESAEXT IR E %Rh
(DK EY 7 2T L
WS RT L -
(m;;m;ﬁ) GHIER SHEIE R By stEzt s
B - s
ooz EKEE — kPa
2ARLTIR SEEARE m3/n
(WTF) EHBEHE kWh
T kPa
RAHE R kPa
(m)EJF > 27 L
R URTL -
- %;;ﬂ;) EEIER SHAIER By sEst s
BEE M - &
B B R — kPa
BRYRT Ly BER LM 8
(BRYRT L ) -
COP) SRHERE MJ/h
SHIRLE—EEE |MI/h
LABHRENE kWh

I - Max (ZRAfE, Min [35/ME, Ave [3F3ME, ABS (3AEnHil %2 %5

2.3.2 EHIHH & AL (E

FdR - AT L QWL OSFEHIHEH 2 G RIRETH 5 LaFili 3 2 72 0 Dk
HEA S ORI T HRHERE 2 38 18 L 72358 D RHIGSRIC D W TER 2.6 1T/R T, & & CHIMT AR I 1%
SRS DAL E) & I3 ER & I & 72 BH & AMERSMICIO U CHRHEEA R D 2 H B
%o JMERSAFICH LT —0E & 7o 2 WAL HEE I3 HAR - & 2 T & OALERIECHEREME 2 FH
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iSRS 2 © & CHICHENZGER A FEM S h, [RBERR | [HoX5ERE | 23 @RI
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£ 2.6 ITRT X ICOBHHIETEAE N3 HHVKEEQEER O X KIEEGa —¥ = #
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—HENREIFTARICE T 2EHFETH 22, ENREORELEHEERICH
ZLUAERIICZF B D 288 - AT LOMFEICKECBERT 5 2 L2 HHREH & D]
WiELHEE 2 R E T 2, /o TENXTHEDOTHIY T 2L —2 =20 T REFE2TT I,
241 WHUKIERE Y T2 L — X —

K B D HK TS IS 2 I THEIT 2 DR — RN CTH 5, 72 mHIE o
TN EHUKERE (LT @WHUKRE) 320 3 SRR % 200 L 72 8% C Rl 3
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GHIEE O HKIRE o B I 3B EH 720 (AT NTU : Number of Transfer Unit) %
WEHFZE[13] MR R S T w3 28, AWFZE<TIE NTU oftb v ic TPF (BLF TPF : Tower
Performance Factor) % fi\27z, & & C TPF 13 NTU Z @ #KiEE (L:kg/h) L EE (G:
kgDA/h) (L/G) LD TRLAEEFRLTH S, T HICARY I 2L —&—TIFEHRENE
L CHEREM ORI ICH T 2 {EEMREE L/Gid—E L LT o7z,

X 219~ 2.22 i sHED TPF 28 2 2o o &R d, & 3xtm i
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*f tw -}\Z
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b twilBIF3A5ET vy 21— _\ /_
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dQ=Ka(hs— h)dv (2.19)

dQ = CpLdt (2.20)
Ka( hs— h) dv = CpLat (2.21)
Kadv __ Cpdt
= (2.22)
L (hs—h)

dQ :BAHaE (kJ/h)
Ka :fEEME% (kJ/m3+h-A4h)  Ah=(hs-h)
hs P GHUKIREE (Tw) & [F L Z250RE IC B T 2 Lot v 2 v (kJ/kgDA)

h D HIKIREE (Tw) & [ U 2R IC B 1 5 2Rk v 2 v e (kJ/kgDA)
14 P REYEE (md)
L CmAkE (kg/h)

Cp :/KkDE=4.186 (kJ/kg)

Kav th —_C
TPF = -2 = f P dt (2.23)
L he—h
th

rw; G BGHEEVKARRE (C)
rwr G RGHEEVKHERE (CC)

2.6 I TPF IcBA¥ 258 ORI AKIRE &L 225tk v 2 v v offR e L TR,
B 2.6 (LAF t-h #1X) 1R THERIZ A R GREVKAINRE L O oz vy 2 reo
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2 4 6 8 8.76x10°

ZERE  (h)

3.8 i o B R R
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#* 3.3 T AF R Hf

(a) BB SURHE H fff

BRI B =<¥iv} B

BEARE kW/ B 1,200
HERE (BEF BH) M/kWh 20.85
HERE (b= BH) F/kWh 18.90
HERE (BF ! FER) M/kWh 6.32
RHERE (BE2F 2R F/kWh 6.31

(b) #B 17 77" 2 k4 B

RIS She =<K i =22 B

EEEARE (£F) M/ A 80,000
EREARE (=) M/A 40,000
EEANE (£F) M/m B 5,377
REEARE () M/m* B 831
HERE M/m? 41.77

SR BER O A E AT 2 2 L HIVE L. X 3.2 OFXEHE T It L <& BB
WE1BELTTo7, 72 CGS I HA AR = v v v, KEREEHE KL 2 b
BIEH IR 7 ) 2 —K | FERILGK - WY 2 & LS EWE FH o ZhRFE 13 2215 R
AR L7, R34 ICGEIRTHEONEREMRNDO Y X7 L (Rl & RK1) ZR7T,
FRPICHK 1 ~4 TRTYRAT LIIREY 2T 2% L CIHIES % RE L., A
HOREZIT o 72Ky AT L TH B,

MRS TIE CGS Z v CGS K PEBVGIR/KFEICHE L. KRR 4 7 1EAFED
fiefh & & B I RRBINA S B T 2 v 2T A8 RETH 2 L HIBE W, Ly
LEH I N2 mEJE S AT L3EA I N BJERGEOBDB L T b, RV AT L
TEHAREO/NI WELFPINSFEZ R L7z 274 (PR 1) 2R L 72, il
DY AT LTI, RFEBIHEMT 2 S 00EIRE I RES AT LEFAEATHY, HREHD
ZIEFCMEE 725, X HICKE B Z BRI L 2 B3 DY AT L Ch i AT L &
DB DOEII D v, — IR 2 D v AT 201338 A BB 70\ 72 © B HI 2 A
INEVAEIEE R K E 25, $HE4 DY AT LA TIREER OE A IC X Y HHEHE
BRELRY, 0DV AT LLRBEY AT LLDRBEHOZEITRE L, TOXHICE
BROGHC B O CIRE Y 2 7 225l L 72, REEJEY 27 L% SR L CEBICEA
TEVAT LR T EBETH D,
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# 34 FHEER (PEAJEY 27 4L HIREJE > 27 L)
(a) $4J> A7 LHK
L R
BRERS i BAL — — E%Eﬁk — —
1B tbER 1 w2 e 3 teEx 4
EEQ EREH kW 120 120 900 120 300
CGS MHAREAR - =TIk (kW 800 800 — 800 980
BH A ZEA MJ/h 1,423 963 2,470 879 4,437
BS A ZEA MJ/h 1,381 1,381 1,381 1,381 —
AR-f #r A 2B A MJ/h 6,279 6,949 9,335 7,953 0
HP-s KEE (ZARERM) MJ/h 0 — — — 3,307
HP-w 27 a1—= MJ/h 460 419 — — —
HP-a 27 a1—% MJ/h 1,967 2,009 0 1,926 2,386
AR-g RIKIE = RN 5 R MJ/h 0 — — — 2,512
AR-s LR & UG5 mE MJ/h 586 — — — —
Ho = R Lisd ol KT
(b) B > 2 7 LRERIRER  (BAL : G H/F)
EERERS Y
FHER — —
b pli] teE 1 teEg 2 b 3 teER 4

RIBEHNE 26.99 26.92 12.91 26.95 35.15

pELIr =4 75.76 75.76 122.05 76.02 72.58

R & 13.55 19.06 4.78 18.82 20.54

HAR & 19.08 13.68 23.46 14.34 14.93

wEH 135.38 135.42 163.20 136.13 143.20

3.3 B Y X T LEKEN D 72 D BN
331 7 722 =gt iz 22 ¥ —FHEO LTk oET

B 3.1 OFHHE 7 v —CTRT X 5 ICHET L 72 8%EtFiEICH W 2 & = 40 ¥ — FZ IR
DETH B L EDHIC, FRIOZANVLF—FTEHENRL TI2HLELDH S, TEMOZ AL
FoFHERIALFEHEHRSLS 365 H - 24 17 — 2 & LCHUEAEETH 2, LA L
FERIEEHIEEIC X 2 AJRRRER AR O BEERIE 2% <, EH7—2& LT 365 Hpoz 1L
FFEENGR L LG ICIIRERZS 2 E CICKIFHSETH 5, 3.5 12X 3.2 D%
FFET VI W TERARER 2 100 MR T L2BGomERSKE 2 £ coit R
R T . IV Y a— X — OUELHEE O\ 23 Lvod, 5 O = o5 L ¥ —FREHICH
L C 24 R[] o i@ iR 77 0K 2 IR G AP R BGE TR IC X Y FEE L 7286 DRt RFHEIX 0.5 %
THY, 365 HTIZ 1825 M 2HET 2, £ 2IFMttIZatEiEIC X 2B AEREN 1 b7
D 100 PIEETH 2 Z &b, REMSEON S T TORBERIERS 100 [0 & L7254
IT1Z 28,250 0 (7.8 Wifl]) #BWF B2 &b, DO EBOEKIEFITH B ICIRE
RIfHOMMESLETH L b, SHRTIAKRHZRET 5 2 L 2METL 72,
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#* 3.5 FIEREHE O FHilh
SERENR # %
245 E D EE S RE N 0.5 BB BRI REHEE
BRAaEOKRA 100|FEARIZAHEDE
REREH (RERE100E TR T) 28,250(365 8 x R&E[E1%4100[=]

£ : CPU2.4GHz, *%E Y 4.0Gbyte
BARIICIX 365 HA DT AL F—HEEMNRE L, Rl 7 — & & L CHREHREH

%27 7 AZ =W 111 X Y ERL S 2 FiE2MEt Lz, 7 7 A2 —40iriddE

-, iR

BB, #d. RROFHEEEZNRE LT, BUERFEOT 2 24V F—FHOMAADLE %
BEBHT 22 THE, BEHSLICEEOEFEL ZORETERNICOWTEHE L 72452 %2£ 3.6
BEZTHF TR E R 2T b EHR TR
INd, TTTABRNEH L IEVOEFEH FFEEH, A XV FOFREICLIVELS
WETH Y, NAWIGTHES NS 2 L SHFEOHAGTRER
AU T 2 5 A OIEEO — DR EFEOHAFEREO K X
FARKFCI VAL 2FEOMAADECEEEROMNNAKRE I LEKEHICENT
B3I bREEROMHAGDRHICOVTHIALT 2L E 2 5N 3,

—F . RS 2 — i o T REZ AL T 250 —2 e HFEx b b 23, EY)
DEFENERVEL o T2 HAIC I HMNOAHREELFE L T, 2 2&HED HA
THEBEOMIADEHE U THIUIRELRHERS 2 — v diall 2 e Ex b, #EoT
ReZlHefs < 2 — vk THHIGSIREEORKE X | & [HHIFEEOMAAGDE ] ICHNEL
TW3 AL, L2 — v SR LIIDE R Wb D E LT,

AEoER» O REZFMT 2L L<. AANEE 25T 2 [THRHAHRE R

IR, BTN SES) I

DRE | LAREMNZFHES 2 [HA
AIREEORNE X ZFHlT 2518 1 oE&A23.3, Hil

o 2 oERA 2K 3.4 1IR3 7,

é]ﬁ‘a‘;—‘»

bRELSRD, o THE
TLABRTILDBTE D,

LZEROMrHEbE] WY LT 2, THA
TEE DM A G D ZFHEIS 2

£3.6 TWHROHEFRLXOFELN

BREHR FEOAR FEOREEN
BNFE GNREN ) BEAI Y - —REBOM AR EED
EHEBE AR EATE AR EED
(PEHE. BEFRER) HRFBE ARF RS
yapm faaEmE ABHES

a7 RE AREN

wmms WE. HE ARHEE)

‘ e [REN
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1511 = (E+SC+SH+HW+ST) (3.3)
ESCSHHW,ST: &71,%0E, BHE kR0 HikHEE (kWh,day) (M],day)

7K 2=C [SC/E, SH/E, HW/E, ST/E} (3.4)
C {} BlatberRT

K34 ICBVWTHREOTREROMAL DL 2 HORE (WE, EBE. 45
ol (UTFEEL) & Lok koMiitch s,

#3.6 L0, ENREOKAEERIIABINEEOATH Y, Z DO TFEDFAETR I
BHEE) & SRGFGDERTH B, (E- TEAEILZFMT 2 LI iofk%%ﬁ@@%
BRMHZEEI N, RRFHC L2 EAFERBOREINMFAINLI LEZLLN D,

B 3.9 ic Lo FIEZ R, HELOIEECH 5 [AFIFEROKREZI] & [FERED
MHAatbe] I LfREEZ2 0N 0, B 1 A7y 7 LT THIGGFEER
(%@1)%mm<77xﬂ—ﬂﬁ%%ﬁb B2RATv T LTHEL ATy BN Y T AR

¢ [HilFEE ALY (6F2) W r 722 —0EFET 5,

FBIRTv T

JRR) L ENE

BE1DT—XEBWTY 7 RAZ—50F

A 4

IR —DFEEEBLaBDY 7RI —%E

<&
<

nEBDY 7ZX2— (a,) ER

FE22RT v i
A

BE2DT—2E%BAVWTI 7 AZ— (a,) O

A 4

JI7RAR—DEFEEZRBLLEDI 7 XA X—%FEYE

BIRTYTDI A=A
BTy

Yes

axBlaBOI7REZ—H) DI TARX—%FEH
3.9 JEEULFIE

4 3.10 ICH 1 2Ty TRHE2 2T v 7D 7 7 A X =00 X UL oRE 2R d, dHliT —
ZIIETTED T ANF—FEENRE L2, LT —2 3% H 0% 1 BHOHIEH 25 +
HEco 1EMZH W2 84 HFL Lz, $72X3.10 137 7 A& —[Hifffix K37 Fu s
0 LEFAGTORL T 528, FEULREEOREME L T2 7 24— 1I3PEFEFH R OB - £+
H, 7722 =2 3HRALH, 77 2% —3138EH - BEIHFEH, 7 9 22— 41381 - o
FHELTHIEEINT S, k7 7 AZ =1t Ward iE[11] 2 vz,
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3T ICHALER A RT B E2AT Yy 7D 7 FAX—0HIC L b &SIt s n-
IANF—FERGHEIN TS, FHETRHICHVWERERHIZIFE 2 R 7y 7 THfEI N
77 AR =BT, FR LI R/IMETH 2 HEZREIE T 5, £ 3.8 IGEH L 2R&EHLE
W HEBR IR A% R T A5, 7 7 A X2 =it ofEH 365 H GHRICH W2 013 84 H)
DI AL F — ﬁﬁi%ﬁ%ﬁ?élza@ﬁﬁafﬁm¢é & DS @%D\M (ES PN

TH 4% Th 5,12 REHZ WK 3.1 IR T RBE G R 21T o 7256 O 5 R RE R
29[ & 72 b, KIRICHAEI NS,

£ 37 77 AX—=IHIC X 3R LGIR

()7 7 %% —C1
DS RR— B £a kWh/day | MJ/day : MJ/day MjJ/day l\—lld/day MJ/day‘ AR (L P
C1 BNEE | ARFE | BREE | KETE | ZRE BIRILF—

4| 12108 |& 76,060 40,604 98,790 17,156 158,382 588,744 41.0

16| 12A9H|A& 75,570 41,023 104,231 20,523| 157,632 595,458 37.8

17| 12A6H|A 76,120 38,511 113,022 19,561| 158,857 603,981 37.0

1 4868|X 74,020 55,255 111,766 16,835 127,909 578,235 33.2

C1-1 11 4RTH|K 73,280 50,232| 118,045 17,637| 121,082 570,801 34.6
5 1R148|& 76,070 40,186 134,789 16,354| 123,042 588,220 42.0

28 4H58|R 73,020 56,930 98,790 17,958| 106,520 543,066 49.5

20| 4A10H|L 60,870 58,604| 105,487 8,338 125,220 516,778 44.9

22| 1R10H|A 58,590 44,790 123,906 9,620/ 123,058 512,295 57.8

2 2R6H|B 59,240 30,558 169,114 8,177| 157,139 578,250 19.7

13| 3A11H|+ 62,010 35,162 169,114 8,498 175,036 611,044 19.2

C1-2 10| 1A15H|*+ 63,680 28,046 153,626 8,498| 146,601 566,016 18.8
19 1A9H|H 57,060 39,767 135,208 7,376/ 134,537 522,301 18.8

31 2R12H|L 59,270 28,465 134,789 9,460 160,146 546,230 19.1

12 6A9RH|K 82,090[ 158,231 41,441 16,515| 100,105 611,812 22.3

25 7TA48|H 72,580 139,812 36,418 7,536 91,028 536,080 22.1

c1-3 29| 6R12H|L 69,940 143,998 39,767 7,376 99,176 542,098 22.6
15| 10A8H|& 81,970 172,045 30,976 14,270 87,152 599,532 23.3

9 6A68|H 68,010 172,463 43,953 6,413 93,297 560,960 28.8

26 9A5H|H 69,150 197,161 25,535 5,932 75,328 552,893 40.4

24| 118108 K 76,800 50,232 66,139 16,835 122,780 532,464 83.9

30| 11A11H|K 77,180 49,813 64,046 15,072| 137,647 544,422 91.3

18| 11A12H|% 77,700 72,836 58,185 16,675 95,681 523,095 60.9

21| 10R5H|X 79,600 98,790 21,767 14,270 96,623 518,007 53.6

23| 10R4H|A 80,020{ 115,115 21,767 14,430 94,646 534,027 53.5

Cl-4 27| 10A6H|K 80,820 130,603 25,953 14,430 87,160 549,096 61.4
7| 5A11H|X 78,730 101,301 51,488 14,751| 111,842 562,807 44.7

8| b5AI12B|K 79,340 107,162 44,790 15,713| 109,964 563,249 42.2

6| 5H10B|A 79,460 127,673 53,5681 16,996/ 102,148 586,450 51.2

14| 5A13H|A& 81,040 136,045 48,976 16,835| 105,176 598,774 54.3

3| 5A14B|& 81,470 120,975 45,627 14,110| 106,853 580,854 43.6
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(b) 2 A & —C2

DS ARR— Bt A kWh/day | MJ/day ~MJ/day M:J/day fd/day MJ/day“ SET {1 PR
C2 BHAEE | HRFE | BEREE | KETE | ARFE | BTr¥—

9 4R48|H 58,060 38,511 110,510 8,338| 127,369 493,742 11.5

co-1 12 3A5H|B 58,660 38,930 113,441 8,177/ 130,063 501,785 12.0
5/ 12A58|H 59,400 26,372 104,650 8,979/ 103,097 456,936 17.5

8| 128118 |+ 61,450 30,976 82,883 9,781| 138,517 483,374 18.5

2| 11A13H|L 63,450 60,697 46,046 7,857 70,274 413,291 8.1

Co-1 10| 11R8H|R 76,930 75,348 55,674 16,354 69,465 493,786 10.5
1| 11A7H|H 59,630 37,674 47,720 7,055 70,417 377,532 11.4

7 11R9B|X 76,140 63,627 42,279 16,194 91,169 487,370 9.5

3| 5A15H|L 63,730 71,162 37,674 7,696| 104,516 450,474 24.5

c2-3 4 10A9H|* 66,050 89,999 24,279 9,460 88,034 449,549 20.1
6 5A98|H 62,530 110,092 48,139 7,536 96,052 486,924 20.9

11| 10A3H|H 66,830 152,370 23,442 5,932 71,814 494,144 30.8

(c)7 7 A2%2—C3
IS5RE— Bt e kWh/day | MJ/day ~MJ/day M:J/day _”l\—lld/day MJ/day“ SET {1 PR
C3 BHRE | #BFE | BRFE | KHTRE | ZXFE | BTrL¥—

10 8A4R|K 98,690 368,787 22,186 15,553 71,483 833,288 16.2

11 8H6H|& 98,510 367,949 23,023 14,911 69,318 829,834 16.6

12 8A2H|R 96,700 362,089 24,697 15,553 69,475 819,930 16.8

13 8ASH|A 98,530 359,996 21,349 15,232 70,513 821,794 15.2

C3-1 14 8A3R| X 96,830 357,903 22,186 16,034 70,495 815,202 14.9
3 7THE8H|K 84,980 322,741 30,139 15,873 82,757 757,435 30.7

5 9RTH|X 93,360 316,043 24,697 13,308 73,919 764,060 254

9 9A9RH|A& 96,950 325,671 23,860 12,506 77,026 788,080 27.5

7 9R8H|K 96,130 339,485 25,116 12,987 75,536 799,188 17.2

8 9R10H|® 95,490 341,996 25,116 14,911 78,665 804,449 16.4

1 3A9H|A& 76,780 60,697| 208,463 17,637| 206,423 769,625 9.4

C3-2 2| 3A10B|& 76,660 51,069| 220,184 17,156 209,608 773,990 8.0
6| 2B10H|K 76,740 43,953 205,951 16,034| 207,212 749,410 9.5

4 1A5H|7K 75,410 46,046| 237,765 15,873| 187,819 758,976 14.0
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(d) 7 7 =% —C4

DS RR— B £a kWh/day | MJ/day : MJ/day MjJ/day al\—lld/day MJ/day‘ SR (L 25
c4 BNEE | ARTE | BRTE | KETE | RRE BIRILF—
1| 6A10H|K 83,5660 173,719 46,046 16,675 107,152 644,404 18.4
4 6A11H|& 83,420| 181,254 44,372 16,835 104,266 647,036 15.1
Ca-1 12 6A8H| X 83,350 182,510 35,581 15,392 100,450 633,990 14.4
2| 10B7H|K 84,910 215,160 24,697 14,270 82,651 642,452 21.9
10 7A5H|A 84,960| 193,393 36,418 7,055 82,508 625,227 17.2
13 6A7HI|A 83,510| 217,253 46,046 14,911 96,372 675,215 21.4
8 8A1H|H 76,270 249,904 24,279 7,215 67,942 623,909 35.3
16| 9A11H|+ 81,240 276,695 25,953 6,093 83,156 684,358 33.9
18 THR6R|X 83,370| 274,183 35,581 15,873 84,042 709,808 35.1
C4- 20 TATH|X 85,300 262,881 37,674 14,591 91,341 713,563 43.7
26 9A6H|A 91,520| 279,206 25,953 13,789 78,060 726,476 45.3
24 7TR9H|%& 81,290| 316,462 28,465 14,591 79,446 731,604 44.1
25 8ATH|L 84,020| 318,973 26,790 8,819 74,742 731,793 40.8
15| 7H108 |t 68,370 322,741 23,442 14,110 76,202 682,624 93.6
11| 2A11H|® 61,320 42,279 164,091 10,903 189,982 628,005 116.2
22 2A9R8 |7k 67,750 48,139] 209,300 17,316 201,477 720,129 136.3
5 4F8H|AK 74,430 43,534| 138,557 16,515| 181,521 648,072 72.0
6| 12B8H|K 76,590 38,511 131,859 17,316 185,798 649,205 84.0
9| 12A7H|X 75,840 38,611 125,161 16,194 169,937 622,825 92.2
3 4898 |& 74,600 56,930| 126,836 17,477 177,077 646,877 84.3
C4-3 17 1A6H|K 75,570 42,697| 205,533 16,354 153,461 690,094 96.9
27 3A6H|A 75,870 59,023| 199,254 17,316 178,127 726,848 76.9
7 1R4H|X 72,630 49,813| 167,440 16,354 155,677 650,750 66.7
14 2ATH|A 76,300 50,232 168,696 18,118| 166,217 677,940 64.2
19 2A8H|X 77,040 51,488 177,905 16,034| 185,563 708,330 60.6
23 3A8A|K 76,250 63,627| 179,579 16,996 186,427 721,127 64.7
21 3ATA|X 76,560 66,976| 157,394 16,515 183,055 699,552 67.2
# 3.8 EM L 2GERH L@ BB OB LR
_ N - . MWh/day GJ GJ GJ GJ GJ
773 | KRB | RA BRRH TS %E | nWRE | BRRE | GANE | ARAE |RIiii—
C1l-1 486H|X 9 666 497 1,006 152 1,151 5,204
C1-2 1A15H |+ 5 318 140 768 42 733 2,830
C1-3 TH4AR|H 6 435 839 219 45 546 3,216
Cl-4 58128|k 11 873 1,179 493 173 1,210 6,196
C2-1 4R48|H 4 232 154 442 33 509 1,975
C2-2 118138 |+ 4 254 243 184 31 281 1,653
C2-3 10B9H |+ 4 264 360 97 38 352 1,798
C3-1 8A3H|K 10 968 3,579 222 160 705 8,152
C3-2 3B108|& 4 307 204 881 69 838 3,096
C4-1 6R8H|X 6 500 1,095 213 92 603 3,804
C4-2 9A118|x 8 650 2,214 208 49 665 5,475
C4-3 2R8A|X 13 1,002 669 2,313 208 2,412 9,208
HUNTEAGT 6,470 11,173 7,045 1,093 10,006 52,608
EREAE 6,411 11,259 6,955 1,135 9,925 52,354
= -0.01 0.01 -0.01 0.04 -0.01 0.00
I RE= (EREE -FAMLEEE) - HREE
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3.3.2AHP I X 3 EEAMREEDEH

BETL 72805 > 2 7 L 0GEHFE TR, GHHZ AV F—EHR/D, AL F—H
HER/N, CO PFHER/NEBIEZ LN TE 225, LROXFHNZFERICEHEIT 2 2 &
T TE R\, ORI L% HE#ELTFEIC X 2 80> X7 LikEt o gt [12] 23R &
NTWw3, ZONFEIBHGEEZHWFETH L0, FONLMIE L — b RidfiFET
HYEHWE ML — P A7 0BREAT 5, Eo Tt HFEO N O DEHY X T
L DERE 2> Sl 2 0 HI Ol % 5Ffli L ¢ EBUISER G &2 252w, —FEEREHEE
FHVWTFA=v v Ty v a X TEPFIEBEEEZ AV, eIV AT LT L 0ERF
HPEERDO X7 + & UCiHiis 2 FES]IBIREI N T 3 23 Filics W Tidf =+ v L
IR, FVEZVvZaX oM b EEESCERENE R S OFHEIAEE TH B,

72 R IR ET I [2] 2> & B 5 L 72 BHRGEHC J 2 FFHIfEE %2 £ 3.9 iR d, #itickswn
TRIALVF—HERELT AL X —E AL CBUEHG 2 TRE iR & & bic, HREME (S
FEER EORH 7 L — P LSt a CiatE o BB o8 2 3 246555 b 7753 %,
COXHICHLHNREGEEZEREL 2RO AHMNICAY 27 L% IET % D IIWEE R EE
LEDLIT B ERERG,

# 3.9 BRI BT B R

%9 A FEIR

=% AR 1= I RvE: S N A8 S SN DE S LS e 7/ F Sts

R L — 8 (BReRM) | THEEM

HETHEE ] . .
PR BEAM (BERE - BEE - RFE) | BEAH (BTx - COMHE)

TD X% HWREBRIE S EI1C AHP (Analytic Hierarchy Process) [14,15]23% 0 |
R TR D B 5 2 & 23v[RETH 5, AHP W7l e L <, 223 BB
IR DR X R OB BIRE[16] CEVRE Y 2 T L DREERFH[17] 28 RE I w53, L
AL AHP ZFI L 7280 > 2 7 LEEHT D W COMFFEHE 1 7 v ARFFSE it AHP % 7]
AU, BUERHT 23 P HE 2 548 & 3XatE o A %2 [ M3~ 2 $548 % ft & I IC 3l L T2 > R
T LDORIBIREZAT ) TR OV TRE 21T .

AHP %@ 3 2 Ha oA L L TIOR3~ 2 K 0 AR 708 E Q& BI 72
JERE & D ERKQ)—x] Hels D - Y PE A & v T v 5 [18], AHids T, FHli R ERBK D
BEICOWTIIN 3.2 OFREHE T vIc X aEkEFiE 2 v, FEILREE#EIC oW T
ISM (Interpretive Structural Modeling) Fi4[15,19]% Fl\2 %, 6D FEEHENICH
W3 Z ik Y AHP 27 ZFHIITEIRIC B T 2 B> A T L DREZAT I o
(DISM 7% Fiv» 7= B DR E B FE Ao D R

# 3.9 OFHHEEE 2> © BARKICEE L 2 3HliHEIE 2 3K 3.10 1IR3 & & bic, 12 OFHfiIH
HicowTogt2RIEHRZ 77 %K 3.11 md, A2 7 7Tt 2 2 03HlifaEEk i
KRR D 2 & 2 R ERIMEFICKRAZELL TS, KIHERL AT T 71D
W, FHIFEEE IC R R H 2 5613 1, BEBRALRWEAIZ0 L L TF T 7 %2174 T
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KB+ 2 (X 3.12), oFEBEETY (A} & XiXnBm2 7 72 £, RICBHETS
{A} ICHAATH {I} 2R LADEZ LD I{I+AI"Z T —AIc X ko 5, K 3.5
ICRT ML 70 B £ CRMEZ BT RASHNICIS 5 N 7e n +1 [ H O ATH &2 nlETHI (X 3.14)
& LTHRHT 5,
{I+Apf={ I+ A} n=12,- (3.5)
BEEPE RS (AT R TS X O B L ~ v 2155, AEEETHION 17 j IR Z my
E95E. R= FHEifricEHL T, m;=1&¢ 7252 TDOER sj}, A= {Ei¥IiciEHL
T m=12A22TOER s} 2RO 5, KICR & ADOHMES RiNA 2R [T
PIDUE R &4 3 OBfR % 5 L CREELL ~ A2 RES 2, X 3.14 (CATERESTS & Y fERK
L 7z dFtifE B O Mg % 7R

% 3.10 B Rmy 7 Sl fiE R

OREE ORRBE OFEKRE OEBREMEE - KEXNL)
OREmE OfFkE (FEXEFHWIC HRM) OREN
O@RE - kY Q&I L¥—t OEEr ORTEE OHFHCO2

®

)

N

®

311 FHlifEEERE o fH 17 277 7
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3.12  BEREATH
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(2)AHP 1T X 2 EEPE

AHP T3S FHliEE © — X el 2 FHififa iR ot Fh v CREii 32 i X b, &5l
RO EEE %KD 5, KICHEENEZ I FHEtR o BEEE 2GR T2 Lickh, &
he L COFHBIEER O BEE 2 RET 5, B> 27 L 0fHiL, FHfiER 2 & 125
VAT LMEMHETHEL TR &, COBEBEETHAKT S LICL ) KRS AT LORERT
filizkD2ZENTE 2,

AHP % 7-% HIWEHT I 2T, 20,000 nf DIk % MR ICHET 217572, 1ZL®IC
AHP CiHilli 3 % 7z O FEfEfEE I Y V —ROMER{EL T3 2 225X 312 0 E Bk
TEREIE % SRR D FZRICH O X X 3.13 ORSERGE ICHERT L 7z, ¥ 7230, @i KU
RFEEHE IRABEML LA LEEO —2 L Lz, RICKEIET A 32 T A
AF—BRR/NE LREY AT LRV Y 27 %KD Biy 27 LMeEfie L (&
3.11), £ 311 IR L XiEMME, S, BE - KM OFEREIIUAToERE LTy X
7 LD R BEDSK & W3 EhE) CREli L 72,

OEXEHIME : B 27 L OWMEREZR L. AEESR OB L o X T 413 EAF,
OfEHE - = AV F MO LEEZR L, BEHEEREL W XA T L EAH, —TTEE

BIREZHT 52 27 LI EH,

Qe - #kH) : BF S AT L oA T 25E - IkEZXK L. CGS, RintEstizH 32

PPN &N R
OFFRAE - PR R FEABCEAT AL X —LFoLB I T 2 MR R L., HER

BrET2 27 L3 EHH,

BERVATLDRE
I
I [
BEME RIBM
,——‘—| wonm =
“n 2 | |= o " MR
axX ax = & |
B | % | & ||¥ T ||
z || 8|8 || x|l | [B®|=
is = L 2 || R B
| i
1% E9)
|
BRI AT MER

B 3.13  HET L 72 S ERE R E
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#3.11 BJHY 2T L DS

it

AT L ==KV systeml | system2 | system3 | system4 | systemb

EEQ kW 120 900 300 670 120
CGS kW 800 0 980 770 800
BH MJ/h 963 2,470 4,437 5,191 963
BS MJ/h 1,381 1,381 1,381 1,381 1,381
AR-f MJ/h 6,949 9,335 0 0 6,949
HP-s MJ/h 0 0 2,512 2,512 0
HP-w MJ/h 0 0 3,307 5,860 0
HP-a MJ/h 419 0 0 0 419
AR-g MJ/h 2,009 0 2,386 0 2,009
AR-s MJ/h 0 0 0 0 0
HiBE BAMA/E 31.07 15.56 37.18 34.00 31.07
pEk T BAMA/F 59.00 87.49 57.77 76.86 60.03
RTE BAMA/F 14.74 2.09 16.53 9.48 13.11
EARklE BAMA/E 14.22 26.47 16.04 22.00 14.22
WwEER 119.03 131.61 127.52 142.34 118.43
IRILF—HEE MJ/ 578.39 586.72 569.18 556.58 577.87
COBFHE t-CO,/% | 1019.00 949.00 994.00 919.00| 1014.00
REME ((EERE) 3 9 3 5 3
(EEE1Es (LB RE) 3 9 3 5 3
BE - IRy (LEBRE) 5 9 3 3 3
3kt (LEBRE) 5 1 9 7 5
BT L 2 EEERER (K 3.13) 1cd & 0% KGR o —xf ik & FAREE o s

i % 4T 5 720 AT OB L FRSE L <~ 0 —X iRl b RIEEo EEE 2 ko (&

3.12), T HIE BB 13 EALREE oSl & B 2 Ko 72 kT, R RE o

JE% X oI AbETRD %,
F—HER K CO. PEHIE O —Xf Flf|

R A3 3.13~3% 3.16 IL/”"d, T THRAEM., =L

IEE S R T LERETRFIC R S - E 2 B W

THEHIL. 2 oftittifEic > nwCidikatE o BEEP BBICE O W TEE CRET %,
# 3.12  [Fl UR§AE o BB EHR
B A B BEE
A al B1=1/B2 1="Yal xB1/ (\Jalxp1l+Y a2 X p2)
B a? B2=1/al 2="Ya2 x B2/ (JalxpB1+%a2x [2)

F n 3EEOR £ 3.12 Tld n=2
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# 313 ®EFEMEA T ) O HEg
(a) FRE M & F A H

A REME | BEER| BEEE
REBEEE 1.00 0.05 0.05
WEEH 20.00 1.00 0.95
(b)EXEHE & Bi s 2T A
REmE CATFLLIFRTL2RATLAINRT LA BEE
Y. SN 1.00 0.43 1.00 0.60 0.17
D P.SNY 2.33 1.00 2.33 1.40 0.39
AT L3 1.00 0.43 1.00 0.60 0.17
VRTFLA 1.67 0.71 1.67 1.00 0.28
(OEER B 2T L
HWEER VRTFLLIRATL2RT LI RAT LA BEE
D SN 1.00 1.11 1.07 1.20 0.27
SRT L2 0.90 1.00 0.97 1.08 0.25
RF L3 0.93 1.03 1.00 1.12 0.25
VRT LA 0.84 0.92 0.90 1.00 0.23
()RR D ¥ A 31
B DR ETHE RE@ME | REER | EEE
D F.SNN 0.01 0.26 0.27
VRF L2 0.02 0.23 0.25
SN 0.01 0.24 0.25
SN 0.01 0.22 0.23
X 3.14 HEREMEH 7 TV o —xtHER
() fEfEM:. ik, B - IRE)
HERE M (EEElEs Tkt BE-IRE =EEE
(BT ELES 1.00 7.00 3.00 0.67
3k 0.14 1.00 0.33 0.09
B - IRkE 0.33 3.00 1.00 0.24
(b){EFaME & 2R > 2 7 L
=8 SRATFLIRATL2RATLINRTLL BEEE
Y-S N 1.00 0.43 1.00 0.60 0.17
SRATL2 2.33 1.00 2.33 1.40 0.39
DY SN 1.00 0.43 1.00 0.60 0.17
DY SN 1.67 0.71 1.67 1.00 0.28
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()Tt & B > X 7 24

EEP s SRTFLUVRTLAAVRT LIV AT LY BEEE
TRF L1 1.00 7.00 0.78 1.00 0.29
SRTFL2 0.14 1.00 0.11 0.14 0.04
RT3 1.29 9.00 1.00 1.29 0.38
DS N 1.00 7.00 0.78 1.00 0.29
(d)BEF - #RB) & B 27 4
BE - IRkE SAFLLUVATLAVARTLIVAT LY BEEE
S SN 1.00 0.71 1.67 1.67 0.28
SRFL2 1.40 1.00 2.33 2.33 0.39
RT3 0.60 0.43 1.00 1.00 0.17
SRTFL4 0.60 0.43 1.00 1.00 0.17
(e) B RETE D AR R A
HeaetE O FE-G ETM EHEE | kit BEE - IRE =EEE
VSN 0.11 0.03 0.07 0.20
SRT L2 0.26 0.00 0.09 0.36
AT L3 0.11 0.03 0.04 0.18
SRT L4 0.19 0.03 0.04 0.25
% 3.15 BEEMEAH 7 2V ok HEg
(@A A NF -, P CO,.. HEREME
RS HITx | BEHCO, | HeeM | EEE
BITRILF— 1.00 0.33 0.33 0.14
PEHCO, 3.00 1.00 1.00 0.43
HEBeE 3.00 1.00 1.00 0.43
(b)) T AN ¥ — P & B> X T 4
BIRLFE—MH SRATFLUYRTFLAVATFLIVATLY BEEE
SRF L1 1.00 1.01 0.98 0.96 0.25
SRTFL2 0.99 1.00 0.97 0.95 0.24
RT3 1.02 1.03 1.00 0.98 0.25
SRTF L4 1.04 1.05 1.02 1.00 0.26
(o) HEH COz L BFH Y 2T 4
PEHCO, SRATFLLUYRT LAV AT LIV AT LY BEEE
YRTL 1.00 0.93 0.98 0.90 0.24
SRT L2 1.07 1.00 1.05 0.97 0.26
SRF L3 1.03 0.95 1.00 0.92 0.24
SRT LA 1.11 1.03 1.08 1.00 0.26
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(c) BRIEME D AR

RIS DR A FHE AT | HEHECO, | et | BEE

VAT L] 0.04 0.10 0.09 0.22
VAT L2 0.03 0.11 0.15 0.30
YATLS 0.04 0.10 0.08 0.22
VAT LA 0.04 0.11 0.11 0.26

*3.16 BREIEA 7 2 O —xfHiK

BIFEE RAM | BREE | BERE
=k 1.00 5.00 0.83
RE 0.20 1.00 0.17

% 3.13~3.16 DfEZ VTR > 2 7 L DR AT 28 (F£3.17) L7=fEHE, 2k
2T L1 EBRS AT L2 DERETERAKML 20 2T L 8 LTEEI N,
%317 BR S 2 T L DA EEM

=g il AL | REME | ERE

VAT L 0.22 0.04 0.26
VATL2 0.21 0.05 0.26
VAT L3 0.21 0.04 0.24
VAT LA 0.19 0.04 0.23

3.4 ¥EE

By 2 7 L OFREHERKEMNIC X 2 B B O MG A i Y R RIc b & O
CZALF—HBROBEHAMICITbN T\, 7220 OERICB L i3kt
HEORBICH L OW T I N T w208l TH s, L2 LEYOERICE TSI
A7H A 7N 2 NIEVREDTIA 7H A 703 2D 50% EREINTEY., AHP
BFRCIDFEIVRKDONT VWS, 2D X5 R O FRICHKEHEHRA o IcHfG S
T 2 ERF O BFER G 2 0 R & L T b T2 -l VW 72 3G H B 2 BT L 72,
HRCBO TR I 2L — 2 -2 HVAHPREIN TS, LrLInboik
SITRIEEORRY AT L% 3E L TRz A VX —HEBZHET 2D THY | &
W7 BEAR A B AR O M A OMETIZEE L v, WRET L 2385 Il Y o 9 % mlEE
TED B 2 BAJRBE SR & CUAE L 72 3ket e 7 v 2 SR L iU FiE 2 @M 52 © L i X D IR
HOHAE LT 2 C L 3ARETH B, — TR L 728k 7 v I KEIUE 72 3Tl £ 7 v
THEI LD ORUEFZFELETICRVWREZET 2L W FELEH >, £ 2 TKalE
TR L CRIAERE 2T 2 -0 0 FEZRET Lz, ZOFEHRFT ¥ —EH CH
REINTWDS 366 HOZANLX—HET —XICy FRAZ =S EHEHA L, KBERIET
NCHEHT 2REHZABMIGERT 230 TH DL, 2DV T AX =T FRIIRERSE
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INTWEY Ialb—2—%HuzHitHECHAIHETH L, 77 22— THHE
SEE L 72 fREHEUZ 12~15 TH Y, 365 Hor a0 RE Lzt X 0 ke oA
5 LHRHETH B,

—7i. BER L 2BGI FE TR AVF—BH, =42V F—HBEENY CO RO I
2 i/MEER S L2 BHRELTH 5, Lo LENFERGE Tl SR A RGHEE 2 F 8T
ZRENRH Y MRECEEE R COBIECIIER TE R WIEEAEE T 2 L D EET
H5, FrorekECEEER CoBRIEHFFORRCEREE KT 20 Th b, D
9 7Bl TR T & A WIEEE E A 72 % HIWEHIT I 2T, AHP % Vo 72 5Fl i %
L7z, 72 AHP 2w 2 7201, ISM Z2FIH L 72i%EHc 51 2 B ERERTE oM 715
ICOWTHBNEIT o7z, ZOMER, BHS AT LOBEHEECZ AL F—EH - =4
F—WE B & OBEI 23 A HE R LI o Wk i L FiE 2 W 3R EF TR E R .
arEOERBLEMEE KM 25 L b CAHP Z2@#EH T2 2 LIk 0, Bis X7 4
AW 2 C L BATRETH B 2 L R L T2,

% 3 EDOSE R

1. ZE5GRA - T Tt sy, 22 a0 GHEIERET D RS D HIGEK pp.15-18, A — Ltk Pk
1242 H 25 H % 1 )58 6 kil

- ZESGEHAN - AR Ay 22 SANIER R O RHIEERET D D A pp.33-41,pp97-104, 4 —
Ltk CFRC12 92 H 25 H 2 1RRES 6 kil

3. W F|HG AR KRR, MH 23, LN B RIR &, sl X 7 AL D
7 O Z G Y — v OFAFE, tEEREAZER - 4 T2 No.142,2009 4
1H

4. TR SRS WE Buk; FRHOSGE; M REL LR R SBBEEoz AL F -~ AP
AV icElF2E LCEM (FA 7HA I NVIANF == AP AV ) V= LDiEH], EX
AR - A TR No. 161, 2010 4 8 H

5. BEST (Building Energy Simulation Tool);
http://www.ibec.or.jp/best/about/pdf/pamphlet_131212.pdf, — Mt HiE AN FEER
i - A Ao ¥ —HERE

6. LCEM (Life Cycle Energy Management) Y —/L Ver3.10 847V = 7 +F OFHET v
=) X o [EH L ZGEEKEE BB E G e - BRI, T 26 £ 2 F

7. R KR BE=; W BZE th e BHE; BUEMIT IR X AEABIEY R T LD
PREmE T O moE . 55 1R — BUEfET Tk & aHEA1, 22 @R - T4 T2 No.204,
201443 H

8. Hili AIfR; FH .2, BWRGSoEELH T %0 fiff 58 —PSO(Particle Swarm
Optimization) FiEIC X 2 G E 7 7 v b O oS s 5 ik o W9E —; 2GR -

[\
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4 Top 2 No.209, 2014 4 6 H

9. ARG —; BILRY; 2 —Y = AL —v a vosEstl, EEMERKSH, P2 4 4
H 27 H¥IK

10.BEST Program (BEST-P) ##ErE~ == 7 v 2014.06; MEIEANEERE - A4
¥ — ¥ Home Page. : http://www.ibec.or.jp/best/program/m_131_kikitokusei.pdf

117KH ¥, L2 8ETEAM, etk 4 = v 24k, 2003 4£ 12 H ppl75-185

12005 5h—; KGN 5 SCH %8 wiREAMEZEELce — PR 7T 2T LD%H
W EofRRRr, 225FAH - #4E Laim e No.29, 1985 4F 10 H

1330H B2 mE B @i FE, B4 v FREOFHICE T 2 019E; 22N -
A Tpi s No.11, 1979 4 10 A

1471 ;7 — 2REEEREE AHP AR, HRalatt HBHEGE ke, 1997 421 H

15K S BRMRERAM, RASthaREEHE, 1996 4E 9 H

16. ™ 55L; 225 A BhHEMER <10 5 AHP ZH w2 ReNE Lo BERE A /=
R LB B9, 22 5GERFN - AR Tt e, No.59, 1995 4F 10 H

170K 3B E BEAL B BOR; thm se A B S R 7 L o ol E R PR IS B 3 A A
78, 2GR - TR T No.64, 1997 4E 1 H

18. F iR, —xf el R 3l 75 [H o BAfR, 9th Fuzzy System Symposium, Mayl19~21,
1993

19100 ¥E5%; BH +/\; =it #0E; BMEGET L <2>, F7JEAH, 1987 pp56-62.
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FATE IAALFEHKOER SRS AT L 0%
41F6F

AR, oA F —EROMERCHBRREC I FEOB R »r b AL F B AL F
—HEER I HITE CO HEHHREDHIH~ DX kKD bNTW 5, Thd DRIGIET %
NF—EHHICHED 2BRER T CTEMT R EPETDH 2 2, WHE I TREERE TR Z 0
Exilo T3, LA Laxli@inE B o5 I IRMEIRICH E 63, R - 5, B
¥BFECHREFNEBEL 0D, 20K A, REEREIE T 4L ¥ —E 5
ML CEBZZFTLTWE2, TAALF—EFHA+S TR HEEEBEOHTTE D
BIAT—BRELINTVI008HEETH S,

FEOETEEI AT -~ ORECHICHAREERHB L LT, = AL F—FHFEIEH
INTAEnWZ ExIERH Lz, L2 LIROEFELZHA 2 & T 4L X —EHEFE B
TNTOTH R R EF 2 5+ T A F—EHPFEME X R WATREER R E Vv,

TZTIANF—FHITHEIEmEST N2 H, DTz A F—FEHICHED 2 BGRE X
e & S AR R EERIDAE L 5, Z OFERNICH L Tk, =4 F—EHEREZIET 5
v AT L TH % BEMS (Building Energy Management System) D&% Hiy & L 7z BEMS
GRS LI TEIC O W T oRE[ AHE T T b, LA L BEMS OiffliZ T 4 v ¥
—HBEROEHINRTH Y, AFFEAHWE LT3 [ZHERE | [HkafE] ki3
IANLF—EFHICOWTORRIIRIN TR, I TCIaLF—EHICELLZ LED
NBRRE L EBFHHR AL —EHOHMICOWTEE L7 (K4.1), K41 iciFz
ANVF—EHEEL L TORLTWED, T ALF—EHORERKEZERL T 5,

TR — B ®E - ¥ B
KPIEFAh BEMEOHER L
28 A —F — Lo
& ™ SEASEST CRS (HEMEH)

v

1774 v- - T -ERAREE | | o -
(WRATEEB - HESXEIRER) W IRRBIEEE CEEE - co, Pkt BHI)
RWEH - REFHE
v * - SIS
REEEEEE | B (| BOBRORREIESS
e I R FTEOREMRSE

4.1 A ¥ —EEBRX
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HRICEVWTIZ 77V ) T4 =3 —Y ¥ —DBI AT —EFHOMEHY T 228,
H % Oz 13 3% EEEHEE 2T o Tw 3 ORI TH 5, 773 ) TF4—<F—V %
— AT -BHCHHAROEE &b ic, HERDIRE R - g, ERFEEE)
ZHE L, IR OEREETH 2 O X MEREHE L CE2RET 2 DR EREHTH 5, 1€
TINLOEM - FHEZEFZME LT, L) A LF—HBEEBOD R WEY~OBIT2H -
TWw3, L2LEBHEMOLG., 773 )74 =<4 =Y ¥ —FREFS/HYE L TWw5
Bt d ® Y . BRERRNEE O FH OB R BT O B 2 eGSR EE A A A3 % v, — T kA
HIE P IO EFASHE Y L CTw» 2 85603% <, BRHEIRCIRSF - mUREETS %l
CCHREMNCZANLF -2 MG T 202 HME LT3, T -3kftkas % EEEREET 27
B, EYA—F—F7 377 VT4 =AYy =L RE T EA T RO LN S,
L 2> L akfiilin o H i IZEYRE O MR CEMFIAE 260 7 L — 3wl e TH Y,
F-HHEDOEFRDOSL I » OB A T A EH 2 E T 2 £ TICIEE > TV DA
Rcdh s,

IALF—EHIC L 2B AEHICOWTIE, BFORBEY %651 BEMS 205 =4
X —EHERE IS LIRS 2 T L OB T o &G [2] 0 RFF ¥ v SRR RICA
DFTENG SR & E#E L 72 BEMS fE#Z v CA = @M T 2B @®E S hTwb, L
Lo o DEMmEH IZNBOHEMR 2 F.OTH Y xfmEin S A FEM T E 2185
TlE R\,

IANF —FHIIMGENICERINE ZERABETH Y, THAALF—EHOEEEHE
HIVICBD 2 X5 A TH B3 2 L AHEETH 5, oA F—EFHIHED 2 BIRHE
TLIMERI AN —EHIERSRRZ 20, SEREICHELMEE CHELEH
B (BURME, JFIRERE O EPURIL, SR OXIR) 2R3 2 2 e BEETH D LE X
bihd, T-HADEBEOH CHEABRER AN —EHEERICEMT 5720 DK D
Pl bhb, TAAVF-EHAKREZIE T 2/TROILETH S,

Pzt ARETIE, FoBETERL AN -EHEHAEHICHEET 2720
DXL AT LT DONWTEEEZITI,

42 TALVF—EMHI X T LDF
421 TANVF—F T =L a VU AT A

BEECR LI ANF —EHFEL2EMT 200X WL AT L LT K24 1TRL
TEBIHH IO W CHIBT R EE SR L 72355 12 OXICREZ B T A F €7 — 2 a VIEHR
ELTERTEVARAT LR L, M421F T —va vy AT LM %ERT, F
= a vy AT AT hREAREEE (LU BAS) & LAN Tffi L. BAS THEBINEL
TWARIANF =T —XZRHET, Lz AN =T — RISV AT LOEHET 5 —
~ v MCEWRL 7T — 2 R=RIREFET 5, ZNIEFRET 25 24V F—7 — X5 BAS D14k
HICERPHEMNIES 2D THY,. F T =2 a v AT LONAEOBIE L HFK 25 2k
Ko L THEEER 2 ED 2,
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YR EE N E Y
(TaL—¥ayv)
X IGH D IR

(FEXyE—PHRR)
&

LAN I

IRILF—F—XEUE

(BEER)

K42 Fr&¥y—vaviyzRTLolE

F a1 1cEL L TRINGEGEKBEDOEERE Y + —< v P 2R3 208, BYICREI N T D
BWERIIEBED L b BT+ —~ v PICRERB 02 REFETE 2EKE L,
> TE A1 OUINRAEAE DR F 513564 5 5 579%HA 1 HHTH Y 104 HIZ 708
o 723 DEHIFES ICRFENS, FRHEICRLE [P 27 AN L13 BAS 2515
bNeT =2 EMOTY AT LHNTEHELAMETH D, FRICHEE7 + —< v FITRFEX
nz,

F 4.1 WINRERAEOERE 7 + —< » T

25 EEIEE T — X BL7] B |ERIIES fw%

COP COP — 564|> R 7 LWEE

BER B - 565> X 7 LNETE
EACRE EACRE °C 566
BEIACRE BERACRE °C 567

EEHIRE X TF—4 X — 568|> X 7 LNETE

AHE - INEBREEXR F—4 R |— 569> R 7 LWEE
SEHE MJ/h 570
?&Miit/% EEEE A BT B %’Wrﬁ%f m3/h 571
7K D74 HHENE kWh 572
REACRE °C 573
BEYRE °C 574
EAKRE m3/h 575
AHACRE °C 576
Rk d Rog g — 577
BRUEEEHET D700 |[FEHREBE °C 578
T EEBRREE % 579
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VAT LIEBAS b T ANF —F — X B BT L, BUSL T — &5 0 BUR O B E & G
T2 e & bICHE L2 Il & o 24T 5 o SEHIHH O FIBIRHEE L 2 7 4
PICF — 20— 2 & LCIRAFS 20 % 72 HINTIRE AN G 1 X 0 83 2 B AR L,
KR IE  BIROEE L [ O ZE IR IS DT d 24 BITRIFEL 72> T2 L — X — %/
TR R L W e L CPRAFS 5. RIS BURE BB 234 W HEHEfiE 2> &5 L 72
WAk, VAT LNICT — 2= & L TRAE L 7@ IR OGS 2 R L KRR T %,
SIGH DIRFRIC 35\TIF RS 2 B BHIE H R BE % FFA L T b B8 2 mH IS S AN IR & h
X0 EE LIz, M2y AT LAOEET v — X 4.3 IR R D3RI L 72 g O 3xf
JIBROEH 7 0 — %R, BBIALF—FT—LL v Ial—2—FHEDO AL 7 + —
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Summary of Thesis
Doctoral Field: Engineering Name: Toru Yamamoto

Thesis Title

Study on management, operation, and design methods for rational

energy use in buildings

Initiatives toward energy reduction are centered about reducing energy demand and
deploying high-efficiency equipment and systems and renewable forms of energy, but there
are currently no initiatives on continuously operating existing equipment and systems at
high efficiency.

This study aims to have energy managers operate equipment and systems at high
efficiency at all times. It aims, in particular, to provide knowledge on techniques for
managing high-efficiency operation, simulation techniques for evaluating high-efficiency
operation, techniques for designing heat source systems, and a system for supporting these
energy management techniques.

Chapter 1 “Introduction” describes the background and purpose of this study, outlines
prior research related to this study, and describes the position of this study in relation to
other studies.

Chapter 2 “Study of Energy Management and Operation Techniques” first defines energy
flow and then examines techniques for managing equipment efficiency in the energy
“conversion process” and “transport process.” It sums up equipment and systems that have
been introduced and installed as standard in the conversion process and transport process
and defines the factors that affect the efficiency of each equipment unit and system as
management items. It also defines measurement items and calculation formulas essential to
evaluating equipment efficiency and management items and examines criteria values for
judging whether each management item is in a rational state. Furthermore, for management
items whose judgment criteria values fluctuate with time, this chapter studies a method for
calculating criteria values by simulation and discusses the handling of cases that deviate from
judgment criteria values.

Next, Chapter 3 “Study of Energy Management and Design Techniques for Heat Source
Systems” examines design techniques assuming a renovation period with a focus on heat
source systems in a building. In the design of heat source systems, it proposes a calculation

method using an optimization technique and a design model for applying an optimization
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technique to select and combine different types of heat source equipment and rationally
select equipment capacity. Additionally, as elemental technologies for rationally using design
data obtained from energy management information, this chapter studies the classification
of demand data through cluster analysis and a decision-making method for selecting a heat
source system targeting multiple evaluation indices using the analytic hierarchy process
(AHP). It is shown that the use of an optimization technique makes it possible to rationally
select a heat source system in real time.

Chapter 4 “Energy Management and Operation System Development” summarizes the
tasks of personnel involved in energy management and the purpose of energy management
and points out that there are issues that prevent the energy management techniques
proposed in Chapter 2 from being actively implemented at present. With this in mind, it
studies a support system for energy managers to enable them to perform energy
management continuously. The developed system uses measurement data obtained from
central monitoring equipment, regularly compares the current values of management items
with their judgment criteria values, and displays on a personal computer screen
countermeasures to be taken with respect to management items that have deviated from
their judgment criteria.

The developed system was implemented in existing buildings in a shopping mall and
resort hotel and the amount of energy reduction was evaluated. Although countermeasures
were displayed regularly on the computer screen, it was found that they did not lead directly
to energy-saving actions due to the large amount of tasks involved. In addition, the fact that
management of the conversion process and transport process does not directly influence the
environment of a building’s inhabitants was also thought to contribute to the lack of a
positive and substantial result here.

An automatic operation function for automatically applying countermeasures in the case
of deviation from judgment criteria was therefore investigated and added to the system.
Using robotic process automation (RPA), this automatic operation function is executed by
having the system remotely operate the central monitoring equipment. The system
incorporating this function was implemented in the same buildings and an evaluation of the
amount of energy reduction achieved was performed. This evaluation revealed a significant
energy reduction effect: in the shopping mall, automatic operation of outside air
conditioning equipment resulted in a 48% reduction in the energy used for outside-air
processing, and in the resort hotel, automatic operation of supply air temperature resulted in
a 9% reduction in air conditioning energy.

These results showed that energy management techniques in the conversion process and

transport process have an energy reduction effect and that the use of an automatic operation
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system using IT technology in energy management can contribute to rational energy use in
buildings.

Chapter 5 “Conclusion” summarizes the knowledge obtained from this study and touches
upon future issues.

This study targeted energy managers and aimed to achieve the hourly and continuous
operation of equipment and systems at high efficiency. It obtained knowledge on
management techniques for performing high-efficiency operation, simulation techniques for
evaluating high-efficiency operation, design techniques for heat source systems, and a

system for supporting these energy management techniques.
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