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Abstract: With rapid developments in the global economy and W . Tk, MEESFRGT Y & R g, g
the acceleration of urbanization, urban energy consumption and T AERE M HEBCF 8, T I ™2 0 1) W Y e A PR B 75 e i)
emissions have continued to increase, thereby leading to severe e A T REZFALIREIRTT K, AN REIR RS L4
resource shortages and environmental pollution problems. To B TSR EITER , SRR RGNS A, HH
meet the diversified energy demands of urban residents and the RN REVEATU B S B T R T R 45 K

requirements of energy transition as being safe, efficient, clean, BT, SE LSO AT R T —AFE TR, %
/ i ’ = =T TR N A1
and low-carbon energy, urban energy systems have come into
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energy systems and energy consumption analysis. However, MO SRR T LA DU REANRELE, 46 £ BT 0
owing to the differences in the development goals of various TEAE AT O3, S AHOC TR S S A S I H i
tools and the professional background of the developers, their EE
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being and have quickly become a research hotspot in the field
of energy. Domestic and foreign researchers have developed
a series of related tools for the planning and design of urban

application scenarios are not the same; meanwhile, the model
presented great differences in temporal and spatial granularity. In
this review, we focus on tools for urban energy system planning

il

and energy consumption analysis. Typical commercial tools 0 gl
were selected to compare their functions and characteristics,
and the applicability of the tools was analyzed with application I TH A BRAETE W B AR, TEFELIR80% Y fE
cases to provide references for subsequent development and A AR R AR A 70%. B
DRV K A I, R L w1
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1.2.1 MARKAL/TIMES

MARKAL (Market Allocation of Technologies
Model) MITIMES (The Integrated MARKAL/EFOM
System) J&EFRAEIRE (IEA) REIREIA R 4G85 1o

H (Energy Technology Systems Analysis Program) "’

TR R, SMARKALM ., TIMESH
AR EIA AT B A . RIS AR R A
S A IIEERY . S E MR T L 5
FHUEACH, (HF5 {5 B P 55 (ANSWERZKVEDA)
MO TTPNEOEA €N S P& RN (O ST B P L
W SE 4 215 5 GAMS (General Algebraic Modeling
System). MARKAL/TIMESF /" AR5 B2 g g Rt i
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YEH—Fh3E (energy. environment. economy)
T.H, MARKAL/TIMES#4¥k70>E %1250 K4
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LEAP (Long-range Energy Alternatives Planning
System) & 3 [E ¥ - i s Wi k58 r (Tellus
Institute) 5 Ei ML R /R BEIRIRIFFT BT (Stockholm
Environment Institute) dL:[EIBFZETF & H—A4~ 3 &5
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1.2.3 EnergyPLAN

EnergyPLANE 22 BLR 8 K 5 it 55 R0
(Sustainable Energy Planning Research Group at Aalborg
University, Denmark) F¥& [ —K fe % BRI R Ge () 1L
PRAL T A,
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WAGHATE AR DY W WATHREEETE . &
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T by RE VAL S $2 B PR SRAR G . EnergyPLANHI{)) K
BAD AT a, WFEZBKONT he RRAE RGPS
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BTk ) B, BRI S AR AT R 2 2
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KA RS, X T HIFAREH™ . EnergyPLAN
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TS REKHL ZRGERK it B0k 2 58 152Nl
EnergyPLANSE Frtfidfe, mMidEkfQ. shddmini
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EAFI T ey PR, A POl g Tim
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EnergyPLANGE A A BR IR R G PRl oy, H:
IO P T A AT AR BE IR N B AT SR RE IR R GE Y1
THREAL, e JHUBEXUBE A IR /N HR
FERRLHM B KR, 100% 7] AR fiE
TR R G, BamisileZ: A3 T EnergyPLANBF
FE T AT FRA BRI A WA 1 99Fh 5 58, 4 g A
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1.2.4 DER-CAM

DER-CAM (Distributed Energy Resources
Customer Adoption Model) & 1 38 [ 55 1& 1A 78 41
K952 (Lawrence Berkeley National Laboratory,
LBNL) 53k [ ERE. fEE. P % E U5 24
TR, TIGAMSHS (e PEMILPETAS,
BT IR 30 X BRI R G R Al .. DER-CAM
P R 5, WS 5 F

DER-CAMA{ EAU AL a, FIE] 2L (A it
ATA FrA R, WebOptH it EIZEK AL hy 58 pdk
PFERRIE K 22 A1 he 15 mink5 min. DER-CAM
MLk B AR 3R DRBIE R 58 4F 18 17 A i /M
@ A Ak el ik i B . B ET =& M mALE 1 .
DER-CAMT] DL i 1 — S — > HURE Y 741
KEH . HREMF LR, LIS B A AHVC L )
RAEBARA S .

DER-CAM 23 ] T (25 5 41250~2000 kW
Mo NI R GRS TR AP RGeS
A A e B b5, T DER-CAMAEHE T8 #4
L& BEIR L A T R G A AR, A TR AS
HL AR 3 A 2R IR 5 34 DG B PR R R AL e 5 1 v
L BB R AL 2 . X U A N2
JHDER-CAMEE 37 H [ AN [ S04 DX 113l iy A g ol 2
B AT X REIARAY,  FEFEE0 oA S RE IR AR PERERY
R
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RZR I FRLA AN AL, B8 (i ) AR 55
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HIRIBLEE TR0« L B S T SEvE R R
1.2.5 HOMER

HOMER (Hybrid Optimization of Multiple
Energy Resources) i i 3¢ [E [5 5¢ A] AR BRI 5L 90 %
(National Renewable Energy Laboratory) JF %", ¥
HIHOMER ENERGY 2\ Rl iz & (1415 /31 /N D e vl A=
REVR R G B T, Foli A WHOMER Pro™,

HOMERf{F FLEAU I N 1 a, Wfa]20 K 4L 2
1 min, SCREANFERYE . At A7 HOR B
I CEAEEG LB Xl KIAREEIR

M AKIT kg BB, ARe. YIRS,
HOMER A [a] i S #L05 E. f Ak A et 2 r = K oh
A8, HE PR AR AR BEIR TR A T FE, 140
ARG TR B, rEEdE. B, B RS
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ES Yzt T P VRS a7 N I S R P 2/ Sy
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WA BT AR B AT AT IEAS , anxhingE kAl
IR A RE M R i SR A RER R &Y. v
o BT RLATT KRR - S8 Tk A 37 2CTR & BB IR R G2 iy nl A7 M 0T
5, Miao%F NP A [ ) — i B8 s =R Ry 291,
HFHOMERWFFEIRA I FHAE BEVR R 40 Rz FE it
IR AR E . 2255 N R FHHOMERA#
FEIH IR R H R AR 5 28 B3 A2 A TR Ay ke )
SEHHEATEE IS, e 0] REREIKAERE F It EL 9 1 17
BUF, P A RE B A

HOMER# FHA — & 0 s B, 7e6if BRI
T, A HRERBTR fRE A B, ANREIRII )
W 5%, R JC AR 0L 2 HR 25 e ke 81 110 1) U 3B 1
. ABEXTEE IR 25 a B RP MR TAR G O REALL . T L
HOMER HAEXS Vi RETT ST B, JEixf2fon
g RE TR TIEE, FLATCIR A IR A i BE )
RRBCEEH . RS, HOMERX R4 K1
FRHTCE IR AT .

1.3 NG

LR LA SRL T RE IR R SR B TR HLA
G, F1—3370 50 A SRR R TIREA
RFE 5 TN 54> R R ARG RLR SeE TR #E AT
XFHE

x1 HARAEHRERGZAYNRTIERERAER
ERRERTEE
Table I Comparison of modeling angles and scales of typical
urban energy system planning tools
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Table 2 Comparison of the functions of typical urban energy
system planning tools
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HEHE R S B
MARKAL/TIMES N J
LEAP J J
EnergyPLAN Y] J v J v
DER-CAM J N N J
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Table 3 Comparison of characteristics of typical urban energy
system planning tools

& N BEIRETE

Ia b S RS

KE /4T
ZREC AR, T Ll R,
MARKAL/TIMES  20~100 N
R A Tl 3@
AL A
LEAP 20~50 a la T %
ZERE NP

EnergyPLAN la 1h S
&y Tk, #cim

1h. 15 min.
DER-CAM la o T Z
5 min
HOMER la 1 min A7
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REAE TINS5 20 A 2T R Sk T RE VR AR SRR BE 1Y
SERHANATARE o B FURIR T REVRIE S — R FA, Il
PRI BEDRTH AE R 2 U S SR, DRtk i
ARG REFE D M LR FISER S RERE T TT . X
RSH. WEE ARG B TERE . B B O
W RN, BRI Rk, A
R W UL B 20 A 7 95 A 0 SR 2 ) A R B B 2.
CA YRR REFE T TR 28 TY AR gy, %2k

BERILTRA R BT 5 TR F S RO SR, R
PR T FAT )2 Bl By A s i ST BB Y
AL A RS R . B W U AT I
ACIE REAE UL IR T REDRIH 2% 00 H AL 0

TEXT BUAT T BE IR R GE REAE 70 T H AT AL
ARSI, UL pE T BT AT -

2.2 HBETHRZEM

2.2.1 DOE-2

DOE-2J& f1 3¢ [ 57 1€ 7 18 v B [ 58 50 3 &8
(Lawrence Berkeley National Laboratory, LBNL) 5
JJH/AH] (James J. Hirsch & Associates) A AEH A& 11—
A REFE AT T B, Hodol iIE XA 2 DOE-
2.3, N R 2 SR B AR 2 — . DOE-2
A BRA0 A FE T = HUAY Y BE 70 A 135 RE b 1
s i CRAAKYS X i A S BB TR
i) (JGI134—2001) i WY af L s R FIDOE-2/1 g
HUWREBTT YT RELR S YERETE RIS T H.. DOE-2X%)
Ml R0k e, P AEAETRETEOT BRI

DOE-2 7] 1E 45 5 B TR E U . A HULM 454
W2 18 25 i R G AR B R RGES BT, 5%
B SRAR BE RERE I SIS0 Hr . AT is AT 1 774 el
A (LCC) TR SRR A L i RO . U %R
oy IBCRBOE SR R S A R,
— AR TR CRFUHRTE F B A
PFEFRF (A, B, 3., 1
Bt B R U 254, FE—DIHEZE RN, &4
PiEF RPN AT, AR RN B S, (24
T ETFRT, BRI A R RE R P .
DOE-2. 33411 T AL R 5Ede 78 Kk 7 AELA
PR T IR, R TraBafilie R 5 nyfe

DOE-2#)7 iz i JH T % 28 @ SR Re AB A 5% 1 .
TouchaeiZ: A\ FIDOE-2 & S BEFERT BB I % L il
SRS IR off PR e P A S 1 A AR 3 T M 1
SR B0 fERE e 1% H Y DOE-28 F TS50 W kA%
W I Pl ) R SR v 2SR . RS TR I DOE-2%F
Xof b R el e U s PR S e AT R A AT AT
WL T UK 00T . B B, i
NHIDOE-24r 5%t i X . TR A9 SRR T RE
FEOIHT, A HURH R 1979 BERA G -

DOE-25 3 TDOSERE, Lk tEss, [HE A
KK A7 EE R AR, AUR T3 e ry 7
B, HA TR ESR™, Hh BT AT
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TR AE ST . DOE-2M P45 F A7 e — 52
B o WP 25RO RIS 2 [ ASREREA TR BR Y,
TESBRR B E Z P A b, I E NG SR
GELA R FHLIBIT I DL e a1y, B T4
TUERAPESZ B0 o T 4P 28 A% PRI ] B2 I 55 00
i, DOE-2BUZRAMER, P N DOE-28A7 /4%
L& R FACP A PRl 48 R PN 3R TR e B4 S 4 A b
PRTE AR E ML A AR ECh, Tk BT
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2.2.2 eQUEST

eQUEST (the Quick Energy Simulation Tool) /2
36 E S5 e B s A E 52 S0 B % (Lawrence Berkeley
National Laboratory, LBNL) SJJTH/A® (James J.
Hirsch& Associates) S 1EFF & BILADOE-2 1155 [ 4
1 2 2 INFREFE AL T B, HIhRESR K H ) T T,
TECESUBUERE )5 T BAT + & 2 BT & - RE 15 B
HSIRT SR RERE AT, H AT A eQUEST
3.65,

eQUEST{EDOE-2. 21 5L al k47 T4k, M
PR SAIEm S BERIN i (energy efficiency
measure, EEM) [0, (i A BBy i, |
i AT S S ACAD U, P a] LUITEeQUEST#A
B AR ST, ST, eQUESTHEL T
3R BT O & SRR 40 E
i, LEEDARES A R B esvIC s QFFfifi#s 54k
CHNREFEM R MZTE Al ) Bl iRt 4 1 SIM
fF: @FEeQUESTH i Results View AL ik 7~ AU 552414
Bl (BB TS M Z i a) el ) -

15 BIeQUEST, 4¢3 AT LA B PR 5 (o 5 b Yo 4528
AT RERE T M BT . tE s NV
eQUESTX AL nt i Fe gy b B SAEA TR, X LU BT
WS R G TR R T R TEHBENCH
eQUESTX M /R E HL AL XA T 0EA T SE I REAE ALY, I
KR RS (RS REBOHaiE) P A RuL
IARBOEIT ORISR TXS L .

KHIDOE-2 155514, eQUESTX 5 AEAFEHL
P B G5 SR P TR 52 B 25 4 12 % s Ta) FAF-
525 AN AR BN o
2.2.3 EnergyPlus

EnergyPlus/&7E £ EfEJi# (U.S. Department of
Energy, DOE) &HH RIMAZ (Building Technologies
Office, BTO) WHIF, HhEEIFEHHA vl K 55
%% (Lawrence Berkeley National Laboratory, LBNL). 3

FE B IR ER A Z AL 00 % . 9T I SORAA 2 /il L [A] FF
R — K G SR IR A S REAE R BT S | 2. LR
TR REAE & AT 2UK Energy Plus i B K HHT, B A &
202043 H 27 H %A1 () EnergyPlus 9.3.07,

EnergyPlus® 4 T R HIA% 2 sR L I DOE-2F1
K PP M BLASTRIME £0, LA RS 8 9 CTF
(conduction transfer function) J1HEEFIARMEI, I
it g, SR . REE . WAIE D
BT, BN E AR DOE- 218 — U i fg
FE MM o EnergyPlusti(itt T DOE-211) H Y RE B AR
AL, SR SRR R A B, XHEURER T AR
AT O P HEAT T S AR AL . R AR A AR A
XSGR AR EAE IS, FH P Al i eps i a2 8 2
1 hPLF GEH R10~15 min), HESHUREE . i
FERHL ST X 5 2 38 25 R 2R 48 B AH AR ek # v
EnergyPlus ] LA H A3 B A0S, P B il i sk i
FERABRIDA, BT B SN R R TR X
R AAER, A DR S U S IS R e, X
IAETIE BRI TVPAR,  ELAS D (RS Bk AR A, ORIIE T
2 s Al A o

YER— 552, EnergyPlusil LL7EWindows.
Mac OS XFlLinux#fER % Ligty, HWHZ, H
HA&5WINDOW. COMIS. SPARK!, TRNSYS",
SketchUp&5 Ll 43 B R A A T B AC LR 43 H o PNEE
FEVOIRLRHe T BBl o S, R HISketchUp it
S PR R I 5 A\ EnergyPlus i, X1z He bk 50
REFEMEA TR . AL %8 NV HIEnergyPlus X H
] T 7 b DX LAY 25 4G L A2k ROK IR R 48 10 )
B A IR A REREIEAT TRLRUR 24T . R
EnergyplusB L4345 17 HE SR X 74 22 1 X I 1 50
23R I REFEFN P GEFEARZ W, JF4R S T IR B
Hb DX R I AR T RE SR o

EnergyPlusi JHASCIICASHS 2 i Ak i1 77 =X,
iy th SR 2 ROR SR D B, RIS RS
B EXT T B SR . EnergyPlussy 2 TS
Bl HALFRRGERYRE T w55, 3 B B B Ry
R PRARA RIS, X TR R T is g 7 AR
PIAKUER, X0z 38 25 8 R Ge 4 i 7 XA RCALLRE 7 388
557 FEALPLEE BT FE T, EnergyPlus A5y IRSH, i
FRARZEXE LSRN S %N, AigFaE™,
2.2.4 TRNSYS

TRNSYS (Transient System Simulation) #f4J&H
JEHT R R R A 27 il b R R PHE S35 % (Solar Energy
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Laboratory, University of Wisconsin-Madison) % Jf:
TERRIM — e 55 iF (CSTB. TESS. TRANSSOLAR
Energietechnik GmbH) 3 [FIAF5E T 2 40 56 35 1) A
EhASO EARAE, F20034F -G e B g 850 . ot
JifiAs N TRNSYS 1857,

TRNSYSK/H T 5DOE-2. EnergyPlusA[al %3t
U, HATHAL S e i KR ™. P T
o % RN L i, AR R A S
IXUCREEDIREMREE, i AR, R AN &
ST AE N — A FFIRE A, TRNSYSLif
HRYE 25 B 19 75 248 B0k 40 5 0 R R HOT S i 2 72 )7
JBEEY . TRNSYSHY 236 FF i PR 7 H 2 Fe e i T g,
ANART SIS S Y 4 AF B B REAE 737, X B 2
TRGE HlAR e e Rt B8 EMARSR
MIEHARAL, XS RPHAER 4. MR RS, ¥
PRI RS0, ORI RS AR TR R G A TR
k. TRNSYSH#R AR AL il #§ 7] 04 s il 75 =ik
TTRSHAREIAL,  TE5B 23 17 faf BRI A XS Energy Plus 55
A —EREH . TRNSYSHISHM EIA ] 5% a,
[P AT Atk 2)s, AIfELb 1002 RGE &, B
A Excelil 3, 5MATLAB. FLUENT. COMIS.
CONTAM. WINDOW. GENOPT. SketchUpZs/ix%
MAFERA D, LT P REFERCALL AR Y £ T
REER, ARG REFENTTE 51,

TR AL YIfeZ ke, TRNSYSIEN—Fhom
KRG AR, )2 Ty fe ik
D20 RN S RS P e A I E e 1S F AN L AV
KIARERGE™, WA RG" M E AR RS
P B AR . [ SRR e A HUER B 5 Y e A
PLRARA T TAEZE M HTRNSYSHF,  K20431~30
SRS JUREST iR 47 T S

TRNSYSEFEB R G0 ¥ & Al 7 X
Ak I] 8 L K 32 G0 v S50 W) 45 [l B LA AR,
TRNSY SHUEFBIR] LR faf o, fliHxE LU 445
IR AR, AR RS SE PRAME g B, FEAb 3
H SR8 XIS 125 1 A ) R g A Bh e e, 7
T ARSI BE AR 1 Ah T 3.

22.5 DeST

DeST (Designer’s Simulation Toolkit) & M iE4E
REF E AR 2 R 5 =2 W58 i & i — 3K
B B 11 SR A I B R 3 45 A AR e AL AL B . AR
P AL HE 28, DeST/r WA 2t SR IR S A
LT EAL (DeST-h) FIR Mk HUAI B AL T B AL

(DeST-¢), HoHiiRA ADeST 2.0™,

DeSTH)—RFFAUEIL “ o BrBeiit, BBl
P W HEP . DeSTHRYE PRI Tl A2 (1 B B RE
R BB S o R ERE ST . RGBT
AHU (Air Handing Unit) J7Z&50 0. XURAR LIRS
PIEENS BB . AEMFR TR G, DeSTRLA T
TRNSYSIBEHACEAR, W H AR IR S @RS 5
M RS, SE R G AREL R TG 4LE
TEM TR AR S ERERT, DeSTA L T4, it H.
PRI SRR, 25 4% s ] A FACHR 1 32 LR & BRI
PSR RE O, SEBIAT 45 % F AR & IR RS BB HUL 153
TEEAEMTH T, DeSTH ZEWindowst/E &4 Fis
1, HEAIET AutoCAD L AL TAE FL i AAH SC R
O, B s AL AT L Exce IR FEAE R ik, (T
P22 48 RS2 (VR SR i e Pk DA S iR
ZHIRAE R KNG KL FR, DeSTEES LI FoERT
A AT LA R

DeST S FE#5 T 2 S0 RN 255 ) R 4 A
PR, ATARIET R R AR A T, AN
[V PR IE R R R B 8 s 47 3% 1, T &7 aE
25 AN 2 R RGE AR T, B SR T
2, ST R B RS X ScE AP
FHDeSTH T 3% /1L X Y — A Amfe i [B], 2 &40 By
AN P 4854 A B3 AR BIORE A AR S TR . 26
H2E N I DeSTHY L T R BT HLIX ) — A AL HTAR R
PEATH P RER AR .

DeSTHEARALA T HIHL A, [HAHILTRNSY S
Bk, P E s ARG E R . Ak, DeST
JEHET AutoCADF-5, JHP LR IEDeSThRAS, %
BEXT 7 ) AutoCAD2000- 2002152004, 20104ELL i,
T ELA A SR GBI SCIF . DeST AR A
JFE RSN ZE A UG TRENN, PG RIZER MR
HERR P
22.6 CEA

CEA (City Energy Analysis) &l 75 22 BRI
FET240¢ (ETH Zurich) &S890 B4R 3 X 4
TR AT B RIS 400, Holo i =C A
JECEA v3.13.0", CEAXM P Llh RIRER AR, H
AR, 8o EF.

CEAR ML (S B R4 (geographic information
system, GIS) ZEAUEHRE, 7l 1T OpenStreetMapk
BUBHEE BEAE, WrlUFhiin@siEmEe. T
BRI TR G HIBORRER D Aghaly Goromdod
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2 B AR T (R s ST DL S S BRI . ek
ARSI EEEE . RER . RS
PERYSEEAR AT, AT LASE BN XS AR Ve
P TR T . XA 2 ) TS AR RE A
b, DL A st A v AP .

CEAMH# HPython v2.7FF %, &Rk, %k
W REHEAR. REMA. JORBI, B2 o0t
6 . B ALY JE S S b R R
Pk ERHIEA, 5 H2EA kR RGN A
Y4 o ETBEE AR R R/ MRS, iR
MRV E A TBIE ORI PRERT [R5, 6 IX eI
SR A3 A e Bl e 7Rl |, R REXT X Sk
BRI

CEATERIRZ N E RO TIXBRE IR R g A
B XBUEESR BE VR AR G n A A R DAk LA ST XK B
BRI 2 HT s Fonseca™ A7 iof g As d 5K A0
FHZERY, i CEAZE sk v el i i 41 AN W) 3 s i g
ka2t . Mehtas A S I CEAA: Ji 5 Bt
2000 R P BR IR AT R B, 4R T R R T
AR R AR U SR o BT A R XK R 58RI sh &5 7K
V. HappleZ: N FHCEAXT #4145 B % R 1 Bl
PEBEATHEE, FEXRERTINI BT T 504
227 CitySim

CitySim /& FH % SREF B T 248 (EPFL) FF &Y
H TS EFGEFAELA T H. CitySim# {451 HR
ST BEIR R 2 RN 25 AH DG PR B 3R SRy, DR
TR bl AN W] A RS A R & AR HE ™

CitySim#F5 2o A U FFIE. CRHICitySim
XML D A3 (Meteonorm CLIFYARE
SRR, AL & CitySim Solver (24145 4R
fifes), T BT 0 RE IR R R FEER o A
£ LLVF RS A A9 XML SCE AR 25 i 3R
Py 3 1 DA T O P R T X (AL H0A Rt
YD WU BDESYIE A H IR 5
BURAT R B BERLYE,  HEA T A G ey TR0 0T 25 i — 3R 8
W HAHEDE . E XA RSE (Heating Ventilating &
Air Conditioning, HVAC); ¥ —ZR5% vl 4 /e
T RGN B T B, JEARE T PR 0K 5l
HY R ACH A RT RGO AT DA iR AR o SO SO
(TSV), ZHEH P X REIR BRI 1T 3B

CitySim{s FH AN F SR, T4k K e
BT DA KRR A M T RN P 22 [R] ) A s He
ARG B — /N AR LR B AR TT . B Ref it

TR SRy S5k R g /N ST ) R ST L SR 7 i R 3 R
City Sim s °] LIXf @A R & 3 mieh, AT
W I A EPGEFE . Aid, CitySim¥B A % &2
Je [ A SR %) o T Sk VA TR EE B S e, T P UL
FEFR B R BFAEAEE ). Chen® A% o CFD S
CitySim&5G, AT LB 4 i 2405 | kS i) S ALK
7 R B S KU A2 Ak 2 [R5 AL ] o

2.2.8 ForFITS

ForFITS /& th M 28 25 253z i w) T & 19 528 i HE L
PEAG Y, I TAR SRR A () 1z ik
ST QEHRBOKF I s R, Hh COL AR
TG 2R 1 2 AR FF R

ForFITSHIRIF] J T N Bl iz i (RS A 8%, Bk
BEFNNBlK #%O « finas it L is i COHER i #e, a7
FH T S00 0 0157k 480 52 it 79 3 i JBOSRE A D HE AR, A
11 60 38 B BRSO PEAN o ForFITS T HALFG6Fh 23 iz
R, 3R Bl 1 S B AR ORI IR A 2K
Ao B AT o o R AR A ) . R A
G120 Fiz it S L s S8 AR HIE
M 7 8- 7 25 F4 -ReAE SR B -HEL A Cactivity-modal
structure-energy intensity-emission factor, ASIF) Jrik
AL JFAHEHESRYY, W] UL Tl ] 235 Lo gi thE Y
BROERE (AR B e GMFRAD 1
ik, RAGEARIG], BFEE RS (KRR
i) HUEEN AR 3 1 S AR 5 B A

ForFITSHE RS A J T3 M AS 6] 1 0 1 2238 11 1Y)
VoY HERCIE B . Zawieska®E AU T AE 3 B A [A]
TEL T VAT R 50205048 1Y i = S AR HE UK F- .
Haddad % A"V 0 7 (8 FH 5 i AR & sh ) i i
EHIA AL, $120404 80 GEIR T FERICO,HE
TR -

ForFITSHY4 TS MAR b, JRAl B 455858 AH G
FR = SR HE R R AT 5 TR Z—, (AT HPRS
JEA R TT R IR ST A 52 o
2.2.9 MATSim

MATSim (Multi-Agent Transport Simulation) J&
fifi FJavaSE 3L A 56 T 16 s TR IR AT 3 Je 05 & T 21,
MATSim GUUEHT I RRA 412020456 H & Aifv12.00,

MATSimH] 2R, X L] LI2H 5 85
Mor A, WAl DM A R . B R
FHULF RS QPSR sh S E TR R &,
AT FE LT 8 Z B R IS DL . BRI R
AGE, FNTRER AL SSEER AT LI @3
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R ELERKY

KETTZE, MATSimA] DA A 7 M e R
TR K251 . @2 Resr T sl it mT LUK
REE 5 S PREAT LU
MATSimid i ¥l 25 G iR T 10 5 H B3R o]
s, A SR O, RE A A s
MR L AT ISR, X A2 38 I F 1 O A TR o
ViergutzZ A" EMATSIm -4 1 Feas T 76 7 R R
WS S XA 5 R i8S AL Ge it 2 sy A3
A3 7 2R AR N O Bl T G A TR
ARG, FEMATSIm{y B S EE T Y e R A 00
ATAT AL, JF st TN BRI O
28 A0 AE . Khaidem2: N i 1 s fky: > Oy
BRAMATSImA A RIS, SR S B HE O .

INGS

2.3

ZEA L D3R BEIR R G EFE AT LAY T 2L/ HAK
PHE, RARFRS 5 I T BEERPE RO 8l 05 5 1w X 91~
AT GEIR R GREFE M T H T4 L

x4 ARERSTTERMEILL
Table 4 Comparison of characteristics of typical energy
consumption analysis tools

TR mESK  ®A g mANS
DOE-2 1h He itk = R
eQuest 1h G Ik A

EnergyPlus <lh Hath = I
TRNSYS ls 3% T ES

pest I e s s

CEA Lhif1 1 7k I A
CitySim 1h a7k s IR

ForFITS la ottt K i
MATSim FmT:(l ’h R T 53

®5 ARERSTTEMRLT
Table 5 Comparison of advantages and disadvantages of typical
energy consumption analysis tools

) o P
Gotte efuah, Rty IR EORE
DOE2  ALSAERERR -, | ST

SR 2 B (R AE A 25

U TR o

=1

o

eQuest

2. LIDOE-2 WL,
HA&BE S, Ll
M55 B F S, X
P Bl 2 R 2R AR

T A5 R 2 T
g gl

EnergyPlus

Gtk SRR EA
BN ) S K s
AL, AT LIAEWindows,
Mac OS XAILinux#4E
Ao bizfr; A&S5
WINDOW. COMIS.
TRNSYS. SketchUp%#
MBS B AS B4

Xl R IR ER s
X 1% 3 25 9 R G 7
SCHOBLLLRE 55 s 7
Beblis o B PR 2 ik
8 ANERRE

TRNSYS

KB FR iR a5
X Pl 3R IR BN
5MATLAB. FLUENT.
COMIS. WINDOW .
SketchUpZE 4 A #2175
AR PHBERSE . HbiFFA
KRG TS

HMELLEALL B R S5 1 f) 1
B, TEALFR [ SR 1 KA
B33 1 AAE (] U e 2
B e, R
Bprs L b el S AR RE Y
AL AT A 45 3

DeST

Gt B BERALER ST
I bra g, HA3
F AutoCADH EIFE Ffi
YR Ll 2R BRI

L& i MRS EH
by ARFE T AutoCAD,
TMSTEATHE G T
BIERR RS2 S B e
A EHE 5

CEA

it SHIRE RS
FEREw, Al AN [A]
W TR, X
Fr AR R HAH]
P, PR

% B X P B Al AR B R
G TOek, HoAfb Ty

CitySim

i FEEAT B XML SC A
IS L 5
% JE JEAE 0 G ol
MAT A BEHLTE; %
A E AR

BEAT 25 I8 3 A B s
F4 7 B % S5 A2 i 14 2
Wi, - THI 355 A4 I 2 A 4
SE I ]2

ForFITS

AR 214 A A0 A ok
(R HE B, AT LA o %R
B BEAT 04, X iz
FECH A P

R IEARNKE REI T 15
TR A3 R T o

MATSIim

BB 5 ARAL Y Bl 25 M
TR Y Akl 0532
FRATUTA K 42 F A 3L 22
s SRR R AR 2
TR 23 B AL 0L i o
A LRSS R g 5 5 B
AT A

it SEURA I 1 AT B ok
B AT RO, B
R YRS R AR

ARSCAEXS Sl BE TR AR ALK it I BERE 0T TR
PADTRSERE b, 0 e O T BT L, RS A

N FHZE % 45 T B 7 s itk

WS ZTT R RN TS S5

froir, AR TR
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B, XMARKAL/TIMES. LEAP. EnergyPLAN.
DER-CAMHMIHOMER 45 5 71 it B 33§ 17 8 P 52 ¢ MUK 3¢
IR T EAE HVE . Thag. st s s BT
T VAR, FE5G R BT T Y ST, 45
B HTAT LSS AT AT, MARKAL/TIMESHE JH T-HF5E
2 TR W X KA T BRI R A MK . LEAPIE
TR REVR R GEny ALK ;. EnergyPLANI &
T AT A RE RN FH AY T RESERE TR R S8 A BETTANTEAG 5
DER-CAM I IE(E 75 5 4250~2000 kW A3 /9 43 A X
AEVR R G MR BEAR T H.; HOMERGE JH T/
BT AT AR T AT A -

HWK, XDOE-22 eQUEST. EnergyPlus.
TRNSYS. DeST. CEA. CitySims ForFITS. MATSim
SO LRI T BRI 2R S8 REAE S R TR BRI
BHETT TR0, IR 6 2003 T % 55y
Mo ZEBHIXT LR AT AL, X FRGRASCIS %L
AL A BY, TEFF SR Ze S5 A S A REFE AL, AT e ]
e 28 AU Y DOE-2 85 (i FH 57 BAS 1 1) Energy Plus;;
T 2 B EE AL S iR %, B LIDOE-28
AL ENeQUESTHR A FiE: AR ESET R
i, MR AR IS TRNSYS: 24
& AutoCAD 5T 35 I AT 36 HI De ST X A S ) #AVkE 1
Nz 38 25 V8 R Ge vk RERFA TREBAASALL X T DI 7 iy 15
M, FTFELEAXBHVACE I LI HCEA, #E
S A BEHLE AT LA CitySim; - X 28 18 7 i i,
S 04 28 38 75 Y HE TS o B v LA FHForFITS, 57
X A8 38 5 B AT LA FHMATSim.

I T RV R 0 A AR B T BB IR AR D
DR R R A T B —, BRI RE TR
R AR RE IR AR R 0 BB . Bl Ik T RO
FREB AR, A AR TR ST W . A ERIE
NRIRE, IR T BE VR R G AR AL TR R S
. HAET, WiTZRE R MRS 7E T E KA, 1
AH 2 MR 45 B A PEAG 4 BB R o b TR R & B B
[ 18 Z APk, A RN & R AR T2 A, 3
TREIR RGBT BEAE A TR AYA AL T A K
I FH S B B 25 G R R IR 55 T PR A% o B AR HERST . A
% TEIREX LS RE, BT AT R
SRR TR R S E S AR, T HRREIAE
RORVECIE 8 (5 AR I, T B RS S briafrid f
5 T RIBLRLRE J7 3 LU R, sl = X BUR IR R 52
Wi 2%, XSy T AT 7R G 0T R ad A ek it
Ah, CAT PITT BEVR RGLREFE AT T H KR B

&F

BERIOK S B AT 1%, AT 5 I8 S R IR S B 25
PACIEAN, SCHUEMER A RERETIN . AT, IR RETR
W2 H g2 52 %, AN BB BEPRE A i 5 pirE 58
Girp, RRIRUBLRE BEE BT R0 2 RO (5 ARKE PR
K, AIBEIIARSE. Mok iRk o it
PR TRIAL AR -
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