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EXNIMETRE AR, xERNLARE !lﬂk%fﬂE/EE #2AEBIFREIR
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R R E 4

OEHITRERHE . J\EH,JH:?FQI’/{& clRGItEY, 2FEREEREERA, EfrLiB

AR TAHEE (toe) 7, REEAMNE MESZE (tce) 7, XIRAMHIrER",

1M 324 2 (toe) = 42 GJ (,%WE)- 10034 Mcal;
1M 24 8 (toe) = 29.3 GJ (B {E) = 7000 Mcal,

O EEfRAH. RRJXGH, RINESLEENH W FRAL:
1% (barrel) =42 EZEME (US gallons) =159F (litres)
OEARREER N BRIEXRRUT :
1 joule (EH, X#RrE, J)=0.2388 cal;

1 calorie (FEE, M#rF, cal)=4.1868 J;
1 British thermal unit (ZEH|#F#R =814, Btu) = 1.055 kJ = 0.252 kcal.
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Production, Utility, Customers: The three parts of urban energy system

. Municipality

Production
Utilities
‘ Consumers
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J‘};&"—:ﬁ ﬁ“é‘, 7%% é'{J = kéﬁi& Three sectors of urban energy usage
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iﬁ‘i.'f“? ﬁ% h/?\ /ﬂ]' ﬁ" é(J E—-ﬁ"’ éﬂ Three kinds of urban energy consumers
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: Customer energy
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1 ez AR PSSR RS S REERIRNER , LR
Strateqy planning ERFERB IR TS RAR AT 8E BRI ( 55, 5(10~20 ) .

2 (RN EY B0, MASFmhE R HRR
Supply Side Power, gas and district heating
o X ZEEEE | (m@z;
3 =s:mins) BXSSREENL (Resm
Demand Side Comprehensive energy planning (green economy)

IRXERNBEIRM (g
Building energy planning (green building)

X EERRFTK (meaeR)

Community energy system planning (green energy)
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WE LA RRBRAR (FEEL2HF)

Integrated (Green economy)

M EEFE B R REFE/ R EIRPEMEBEFE; Productive, consumer & livelihood energy consumption
OELFEAM . 1B ETL; Including industry, transportation & building
BEFE . MRHEF SRR 2 2FEFIF 5T HE; Total amount control
®E IR \—4\95[1:':1fl\¢ﬁ FRRZ; To establish the KPI's
OIENT T EEIEEIREARZ; To establish urban energy management system
OiENT M RYBEFE I JHEFNE EZL ; To establish energy threshold and baseline for industries
O TTETIFATIE T REFI AR IZZK[E]; Roadmap of energy efficiency for buildings and transportation

.ééfﬁ'j:i*ﬂ;i%ﬁ*ﬁ o Economical, technological and environmental analysis

o
T
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WX RARERAR] (FEZR)

Building (Green building)

fﬁ-ﬁb'iim} Building energy performance promoting ;

O 1] 4 BEIRZE T1— 11K integrated RE and building ;

Ciﬁkﬁi 2 75 ﬁﬁgﬁiﬁ& 11%'1&']7[' Urban form analysis and climate design ;
® G217 F5LM Load prediction

® S5 M RIFNZE TLHY T[S synergy, BIM, Charrette... with UP and Ach.

‘ﬂ*“ﬁﬁ El,‘] %.J%;}Eﬁj\j-ﬁ ; Available resources analysis

OETETIREMEME ;s Building energy benchmark system

fﬁ‘ﬁ"é,}_\,‘?%ﬁx&_h-r |_&._ﬁ:|:j1_, o Feasibility analysis of energy system

\\
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WX AR AEAAR (FKERR)

Energy system (Green energy)

’g%éﬁgiﬁggﬁa %ﬂl %J%;}Eﬁ';&%gé, Resources integrate

Q_Hp- ﬁE'ﬁE%—ﬂJ %ﬁzﬂg;ﬁ i}E (E%Gﬂ:l ﬁgiﬁ) Energy saving as a alternative resource free of carbon
0%7)?7:‘ ﬁg, %gﬁmﬁﬁ ] %igéﬁ ; Multi-resources, cascade use, diversified running
.ﬁj\ﬁﬁﬁgiﬁ, FH ):' :\'L,FH lﬁ‘ém}:—" lﬁ‘é ; distributed system

O G EXNEHESLINEEIE T ELE JH; Internet thinking

O E HEREIRETE R4 Intelligent energy management system

® %E%FLH,‘J Fﬂﬁﬂ*ﬁﬁiﬁﬂ' Multi-win business mode design

C,Z%éﬁﬂiﬁééiffﬂ\iﬁﬁﬁ Economical, technological and environmental analysis
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o (1) EEREERXHFEEZREUNFAINE., ARG AIAEEEFBIFMEREE

2% ;

e (2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
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AR RF TP-U-CEEX R T

Changes in energy supply and demand of P-U-C

IBREREK KRR TR T\ REIRZE EHRE eI, R ReRIIE

¢ c ¢ e MAMARME 7P S EEHtE.
ST T RMRRETE, AR ALS BT
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b e~ B B
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./T ) ﬁl/‘}—' *ﬂ.«}d] (IRP, integrated resources planning) 75-/2{—:\‘

020111%880:11%

=1F (DSM, demand side management) IE 1{% =

IFERMEHLANF

RRFZE %E

FEird THEARRIAFT KM

> BBAE 28T H Pum By T BE

MIRSEEM, FREADNFEIHZEE, Mﬁ'ﬁﬂZ’W LN ImFTERE] S E, T
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@15 FE K MIEIE

Ry

BESRIEMXIEE, s

integrated resources planning) 7%
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Goal

Step 6 Z5F1%/BERU/BEIL DT O,

Economic/energy/carbon footprint

analysis ‘

Step 4 Sfxigit , METRE
Energy saving through climate
design & urban form @

"(@ Step 5 FAEREIR{IX

Establish micro energy net

Step 2 AJRRINEIRSD T

Available resources analysis

‘® 0
'\ @V (o Step 3 AT RITN

Forecasting of thermal load &
energy demands

“ (@ Step 1 K BIRFIKFEIEREIEIR
s Target setting and KPI g






A6 R ALK B 4718 2 ®9SMART/R N

SMART principles for goal-setting of energy planning

s |m|A BLSLE

2015-9-16 31

Special Measureable Achievable Relevant Timely
KPI# 422, £ HAFRATEIAL RRBRAX BIFE S A4 B A% & B A
THE, THEFe %o The goals BAAR. AR B, T AR

X o Jo € £ A AR b A 69 B
Ao Thegoalsof 47; EE AN

energy planning BH{Ei#. To define
should be coordinated milestone of the goals;
with master plan, to advance with time.
ecological plan and

other special plans.
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B XX E@RMTLE, BFRAEKFHSRARALLILX F

7 ] 2H Tk Rl Rk

% [EH(2011) 31.8 27.7 40.5 19.2 1.2 78.6 82 48300
k] 28.4 31.7 39.9 27.3 2.1 70.5 76 34100
vey5| 26.2 26.7 47.1 28.2 0.8 71 74 38100
H4 43.9 22.9 33.2 24 1.4 74.6 66 34700

& (2011) 68.4 14.2 17.4 51.6 4.6 43.7 51 8400
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A4 b b 366G £ 4P B ROME BB SR AT

KPI of productive energy consumption

AT TN PE

BE¥E (tcel5T)

0 . ——

# Per value of industrial output energy consumption

Pk gk e R

T7 " Green index of industry

JK#FE (tIF78)

S el IDER

G

&~
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=y B35 AH X BEFE

~ Relative energy consumption per unit of

s Per value of industrial output water consumption
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FASRE R AR

R R RN ) S

7=l B AT R E SR IRTH
o=\l BV FREFEIRIEFE = (Frlb B Fr{ dth e+ 7m b B8 7 7= {8 BE e +7m ll B (3T P2 B 7K E) /3

oo\l R A& RRAEH A R RAR W R B KF, ZiarrEEX, RAAIZ~ A IABIR
M RFERAMIKR TERESNWEFWE, ARTZAINEeLRIZEE.
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E./E

CE =
Pc/P

OFT AL T HERE N EFRGEFEANE (tce/km?)

O P LI T B AL L M EFR A {E AP (Y2 7T/km?2)

ORI X B AR BEFEAE, (tce/km?2)

O X X BALE M EER B AP, ({Z7T/km2)

OUNREZE, MP,<P, NI|CE>1. FrLAMBIEEFE M REN /NTF1, BHill/)v#aF.
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B P JUAN 3 R 6 3039 2 AL Aw 332 R A 4B AT

, |HHPHE/ | HhIYRERE/ =

JE R e RN b X 1123;.84 G2k 23.2 2011
Loy e s bs - 6.8 (BERIX) 237 2011

LISEFEFOCEATT T 82.5

RIX 16500 0.034 2011
HEFREX 7.62 22.8 42636 0.32 2010
27.38 76.6 120262 0.24 2010
REREHEHT X lgg"” B 1657 34692 2010
60 CERiX) 26.5 84005 2011

2010
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M B 368G £ 4k AR AP B R AR

AYWHAETERERE (kgee/cap.day)

M

RN T A R R

BHE R AT BRI
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A¥) B £ FERABIR

oI T HA BT ETREB RN, 20205 8IF KB FITERNBAIIRER AT A2
kW, FRA2kWITE)", Bl— M ImTER—XBIEEFE A48 kW h, 1HEHT6 kgtr/ERF
/d.

020134, LBTRIAIMIEREEFEHNS15 kgee/a, 1% EI2020F /7 F [B)FE 18R K
6%, RIMHEH AME EREFEISILRI770 kgee/a, 4521 kgtmEE/d, 2T A
HEEFERI35%

® X L BEFE A LUK BT A BB 7R 7K ?

APIBERINEII35 m?2; BEENBEINEEFE17.5 kgt (m2-a) ; BIAMIBERITEEFE612.5 kghr
MR /a, 1.68 kgfrERE/d,

AJHEITEEER15 km, HITANPAREFEREEH20%, ERANR. iR, B1TE. £17, FHER
0.43kgfr LR/,
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AIRA) R VT B £ Ok gy

Ol E—COP=4/y#R, BI1KWhE 1724 4kWhiS e
e F=frk:

v MEEITE: 1kWh=860kCal=3596kJ, FRIAFIFAAIBERER
4kWh-1kWh=3kWh, FIFZ75%.

v EFENETE: RYUFABABERERETE, fl1kWhE S
=0.35kgce, M4kWhi4#E=0.49kgce, M|FTHE4 HIEFIHZ20.49
0.35=0.14kgce, FIFZ28.6%.

v OIREESOTE . HEMERIE35%, M100X0.35X4=140; (140-
100)/140=28.6%
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e I FNRAREINZ M X B R AR RUR RN ERZREZ—.

O—FAAMANHEER, TRABRITRIERBITRIENS0%IAT.

O A MBI A M EREIRIG B St i, AT ek,

090% LA _ERIRTIBEZ AL T BB fafer NiE1T, EEEFE MBI, REBITRE.
o F] B4 gEiREFn R F FH 8EiE (Untapped Energy) BT SIEH A rBV NThEL, &
BB FRe Atk F 1,
o T E X EAICHAM AN RERI E 24, TEXTRRZ MM E ZMF 5t
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EE2RTARNES, hAHRSGAR

oS HEEFR10MEHE

®3EEE, TEEMARE

® T & 171 95W/m2

® 1A F1Far60W/m2

®;f 15 211280W/m2

® 1N 2 3t420W/m2

O ZXRffaf &M, wA570W/m2

o St fifr &M, &mA700W/m2

OIZHIE RSN, EHERE(0.57xEF)kW
®70% LA Lin TR ER#BIT 10N BT

OIZfFE IR, FEHER(0.95%EEEIR+0.60x/AH
#)=(0.70xEF)kW

O &R ATIEIEST% AT
o LR REIRAYIR 2
® 23 5 3 7 HIPE I

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

o 1\ o— ] e— 1
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BEiR ﬂmAﬂﬁ§%5%=

ﬁﬁTEi CE RS AL B R A S, SERMIEHHTHE;

5T X 43 A B B 25 B 14 o A AT 451

N B R £ EE T SR RIS 6B R R CO2UR HE 14 5

Ml B sERAARF A selRA N AN E

e T RAEAMFIA, LIRS RFIA. MUFAB. BE4MFIA. HAFA.
OSCIEF e FIEL, PEEIEAE/SKEEIR
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O KM B3R -
> ATRTRERR S EIRRAT R AL
> RERERFNEANE AR)

- BB RS AR R

> FHATBERIR

O AHREREI T — N EULEH
| P&V . X—RELE] 5
FrRz A ge B (Efficiency
Power Plant, f&#REPP) ", 5
SCPRFhER] 8k, ERPAEER
SR, JEFERIE

© 7 SR BETEANRI B AG St B
B SERPEIZE.
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B G I R AL B65% 11 R b it 5
B et EL A2 Rl /E50% L B 5
BB E R m1TC, ZXFREMT 3-4
ELRA 2 1l 1 e H A E 16
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L& AL ZRBAIRE P oy tdE

BT BRI AL SRR
NI IRAY [kgce/(m2ea)] .
=B <60

DU B RS <48

B B S A o e b 3 3R <65

[ERIA=S:0 % HL b R Y 3 3R <35

VST TEN A% <110

o4 5)350kgce/capea

AR AR<2Tim2, FHAE A

BRI >2 m2, HEHTIH
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Morphology

o E/MAR E M mT ERT AT
BIARS5-689, BEZE60%.
hEE (6-8F) BImmEE.
o EINE LR ZHARREFE
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g

y = -3447In(x) + 103.35
R*=0.5698

Floor area ratio [FAR]

g

y= -63.28In{x) + 191.85

R*=0.7455

8

8

Primary heat energy demand [kWh/m2/year]
8

o

2015-9-16

HE (80

10 12
Building height [storeys]

Density and and heat energy
demand

® London
® Paris
® Berdin
® Hstanbul

Bullding height and heat energy
demand

@ London
® Paris
©® Bedin
® Istanbul

Surface to wolume ratio and and

heat energy demand

@ London
® Paris
® Berlin
® Istanbul

Surface coverage and and heat
energy demand

© London
® Paris
® Berlin
@ Istanbul

e y =359.24x + 13.036
R=0.6299

0.0 0.1 0.2 0.3 04 0.5 0.6
Surface to volume ratio

N
w
o

@ y= -88.5x + 128.25
R*=0.1208

S
1

—
o
o

Primary heat energy demand [kWh/m2/year]
I
o

0 10 20 30 40 50 60 70

BE (BRER)
58



— $EHAAEIFR (MIT) 95 TRE

Traditional Urban Low-rise High-rise
Fabric Grid Slab/Enclave Superblock
554 T P AR IREHHE/BRERX SEEBXEHX

MJ/HH/year ] B #4 = HE Embodied
e 3FiMi=ES$S Transport
BIAIE{T Operational
150,000
100,000 - =
jie] - o —
50,000 - - Il = Fa) o~
o | il |
* 5 5 5 = s[s s s 3 ¥ S E E|5 s €|% £ F
g5 E 2§ 8 8|25 3 2828 2¢:: 35|53 ¢§|2 28
= § s 5 = = 5 = = = &£ z 2|l 8 32
2 = B = Z 3 £ = = E
3 8
Enclave Superblock Grid Traditional
KEERIEREX mEBXEHX W AR | fEossia
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MIT &5 5F % % &

CONVENTIONAL LOW-CARBON 1254

100k

75k

50k

25k

e B MR i

BT RiE EM TBE

EERY “TERE P RYIERE”
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PR RKFNHIT: EEAR HKE R4 R RALILE

R EA X REELX
91.5 109.3 7365 4678

619 643 49800 27500
341 175 27500 7490
16.5 9.1 1300 390

PRIRYE: J. Norman, etc., Comparing High and Low Residential Density: Life-Cycle Analysis of Energy Use and Greenhouse Gas Emissions,

BRI R AR A R R R RAO55% ;
BRI R AW B SRR KA927%,
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HEEEAMAFBEARAF S (CSTB) BT M S 5K 1 E Serge Salati+

50 AR R

B R A L MR
ZaH NEEIR

“FHJUlE
2.93W/(m?K)
HERE 755K 129 tat 129 282
kWwh/(m?a)
“FUlE
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Figure 1. Trends in energy use (or solar availability) versus housing density
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BAAER BN T AR BEFEKWh/sq.m | ELHERE 10000*KWH
AGRES = 0.44 38.48 51.02
6= N 1.1 18.98 62.78
14Z N 2.09 19.97 125.48
28/ N 5.71 19.91 341.18
H 3.23 20.7 200.68
RS B RS 2.91 27.13 237.44
e Sn A 1349 27.19 284.73
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i e B B FLBR FLN T AR BEAE
6=\ 5 5.88 491 8.19 0.57 19.55
e R 25.50 4.76 8.22 0.00 38.48
142\ & 5.70 4.83 7.92 1.51 19.97
282 /N E 5.75 4.90 8.04 1.22 19.91
H 3 7.72 4.84 8.14 0.00 20.70
R RIS 13.04 4.04 8.17 1.88 27.13
B L e L A 13.28 3.88 8.17 1.70 27.19
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FeAiliae KT RE H SR 18 X RE EAAT THI AR BEFE
KWh/m2 KWh/m2 KWh/m2 KWh/m2

6= 21.18 -0.14 -1.49 19.55

1 R 53.77 -10.50 -4.79 38.48

14)= 21.35 -0.52 -0.86 19.97

28)= 21.02 -0.19 -0.92 19.91

3R 22.19 -0.19 -1.30 20.70

WAk R 29.91 -2.76 -1.90 27.13

B e L A 29.70 -2.65 -1.56 27.19
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Results from Beijing Institute of City Planning and Design
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(Model S#=Roadster)
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Ubiquitous Smart Energy
Management System
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Ubiquitous Green Community Control Network
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