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Building Energy use in China & the

Roadmap for future energy saving
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Population and urbanization growth in China
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Floor area growth in China
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Building energy use growth in China
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China’s buildings energy use

Primary energy intensity

21.3 billion m? 1 0.7 billion m
P&C
21.9kgeem*  § puildings
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UR buildings i 2>° "
9.0 kgce/m? (excl. NUH)
192 Mitce
NUH

14.6 kgce/m2 184 Mice

| 12.6 billion m?

24 .1 billion m2
RR buildings )
Commercial E 208 Mtce 8.6 kgce/m?
 Biomass 102Mce . 4.2 kgeem?

In 2014,

Commercial energy use: 819 Mtce;

Floorarea: 56.1 billion mZ.
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China’s buildings energy use

* Energy intensity of NUH and P&C = Energy intensity of UR and RR

e Per floor area
= Per household
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Global Building Energy Use Comparison

Energy consumption per m? (kgce/{m?-a))
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Comparison of residential buildings
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Per capita floor area comparison
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Case study of US and China families

Russia

Indla

urban
China

US case 1 US case 2 US case 3 China China
casel case 2
Location Raleigh Beijing
Floor area 182 m? 228 m? 164 m? 135 m? 100 m2
Annual
. . 7595 kWh 22380 kWh 12040 kWh 3800 kWh 3216 kWh
electricity Use
Annual gas use 1880 m3 3053 m3 1025 m3 135 m3 316 m3
Cooling use . . . 7.1 1.1
intensity 9.3 kWh/m 34.0 kWh/m 24.8 kWh/m KWh/m? KWh/m?
rural Heating use 12.3 kgce/m?  13.1 kgce/m? 5.6 kgce/m? 17.4 kgce/m?

intensity




Comparison of commercial buildings

China. Office 1 China. Office 2 China. vernmet 1 China. Government 2
4650m2, 34kWh/m2a 64 000m2, 65.7kWh/m24d6 000m2, 70.1kWh/mZ2a 37 000m?, 113kWh/m?a
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Commercial US. Officel US. Office 2 France office
287 000m2, 215kWh/m2a 6425m?2, 364kWh/m2a 3 000m2, 356kWh/m2a 17 000m2, 165kWh/m2a
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Comparison of commercial buildings

Case study of US campus and China campus
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Major reasons for the difference of energy use

* Part time & part space / full time & full space service provided
* Natural / mechanical ventilation, lighting
* Central / decentralized service systems, such as AC, hot water

* Difference in service level provided. However what service level
should we provide?



History and trend: energy in buildings
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Target of China’s building energy use

Primary energy intensity
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Planning:
. . Commercial energy use: 1100 Mtce;
: : Floor area: 72.0 billion m2.
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Approaches to reach the building energy target

o EER TR CAEFEILTTHEIR) © Residential (excl. HNU)
o AERFEREL. TWARAETE TN, B BFEETN RS IE
« IRAEERCTREEE (R, B3 , W& m (Wl HFHD)
o WL RRL 7 EUN T B R TR B A 2= K R ()
o SEAT FRERR AN AL

o wHMENEF T EE (ARFEIL T HEEE) : Commercial (excl. HNU)
o HRH] “ERTREBEAVEST . RXEFRE, IEZO. TRElERE
o HE)TSCFREOMSITA R UMEOR, [HERHEF RS
W HBE S BRG] e e E S T B R

o A EAFREILTRE Rural residential

o KEVVAEYIFRRIR . KBH A XUEE 1# B B R 4

o« SLHL “TCIER”




Jb 77 AL RE B B KT RETE )

HNU: the most potential sector for energy saving

« FHRETRE A DL H A H15kgce/m?2.a %I 216.5kgce/m2.a
* Cutting down energy use from current 15kgce/m2.a to 6.5kgce/m?2.a

e I84%: Approaches
o PRI EMRIESOE, JFREAEN, PR TR AEF$]0.2G)/m2.a
e Further improve on insulation
o BRI, WA I EMEIN” Overcome “over heating”
o AR, R FHESRIEMSALARF Revolution in heat sources
o o7 5eEMARYE H BIAE ST O B A RVE W, T Rl e YR B Y

Connect current district heating network so to build the “energy internet”




HOUEEMIE 2 Where is the heat sources?
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Innovation heat sources for district heating

« ] R CHP

o MFLLL ETMEAE =R Industry exhaust

. %gu_:gﬁ&%m%, RN AT A SR AL 77 # X 12012m24E A it 3 X $2 1 40W /m12
o =5

il & 70% of CHP plus industry exhaust can provide 40W/m?2 as base load
for 12billion m2 building

. Fi SRSAEAR S, PRt 1ow/m2ivE, A 1m3/m2, dbriiE St
%g%m%)%i%%lzo@my@, WYOIEREIA %

Use gas boiler at terminal for peak load regulation: 10W/m?2 heat, only 1Im3/m2.a
gas is needed. 12 billion m3/a gas can meet the total demand for whole North China

o WINRRE] A Problems have to be solved
« HJ/Jifjl& peak regulation of electricity
o TOMPAEFEEFLRESRFIZFCZR  Industry production and heating demand
o HURESFRXIBAEIAE  Heat sources and demand are in different regions
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The result of CHP plant regulating power peak

e INAF HAICHPHER] Ry “DIFGEHR” iT, B CHP+EREfE+H
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o TUVEEREH N H By HIES Z N13GW, NIE(E 747 f125%

o UNER60%HIFAE] BN RGBSR B =/ ), af SEI iR e
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Z PR AT, AL R AR
The distributed energy system

—  Hotwater 120C
Cold water 20C

* Heat sources have to provide same inlet temperature
» Heat users have to make same return temperature
* AHE play important rule to avoid any mixture loss
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W IRE AL, g — R RKERE
Uniformed supply/return temperature
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The economy of heat long distance transportation

B12=1.4m
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Energy connection between regions
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The future urban energy system

o TR AR A VAR AN AR R R AR AR i 1 U
Heat sources: CHP + industry exhausts + gas (for peak load)
ARG ZHEIMR, 2Rt S [ A B A AT
System: multi-sources to balance suppliers and demands
o X psIXIEER, MO S0 TA) Hi O AN P A
Region: Connection over regions to balance sources and sinks in different regions
o Gi—fitEKSE W ARG, SEILAEAR
Uniformed supply/return temperature: through heat convertors
o FAHLPRE . PGB IS B A FL TR g
Thermoelectric synergy: CHP+ heat storage for power peak regulation
o WRUME]: BRI RAEIVZETTE, BOTIRVER AR H £
Heat & gas synergy
« B RGEHITN, BESLIER. Kk, TR, e T E



Thank you & Question?

jilangyi@Tsinghua.edu.cn



