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Summary

Building energy efficiency is regarded as the key sector of achieving the carbon
emission goals in 2030.Since “eleventh-five-year’plan, the Chinese government has
perfected technical standard system and established economic incentive policies to
promote building energy efficiency. It has a great achievement on new building
energy efficiency, existing building energy reform, renewable  energy application
and green building promotion.However,there is a significant short board at building
energy efficiency data quantification of this fundamental work and there is no authority
data about China’s building energy consumption.In the stage of total carbon emission
control,lack of building energy consumption data put a limit on the development of
China’s building energy efficiency.

This project aims to define the boundary for embodied energy in buildings and
boundary for energy statistics,and makes a comparative analysis of the advantages and
disadvantages of various measurement methods, from the prospect of analysis the
reasons for the differences in building energy consumption data of different
institutions.By combing and analyzing statistical indexes ,  this project suggests
calculation method of building energy consumption and floor area based on Statistical
yearbook. Based on this, the energy consumption data of buildings in China from 2001
to 2014 are calculated and analyzed, and some suggestions are put forward to
consolidate the data base of building energy consumption in China.The main
conclusions are as follows.

(1) the reason for differences in building energy consumption data.the building
energy consumption account for 15%~50% of the total energy consumption.there are
three reasons for the differences.One is the boundary for building energy
consumption.building energy consumption is defined as the operation energy
consumption of buildings,however,operational energy constitutes a relatively larger
proportion of a building’s total life cycle energy,such as implentment and building
materials. Two is boundary for energy statistics. The result of using power generation
coal consumption coefficient is double than using electric equivalent method.in
addition,whether the inclusion of rural biomass will also bring large differences.The
finally one is calculation method.the calculation method of building method
including :statistical yearbook method,energy efficiency method and end-use energy
model.there is a big difference between different methods and data sources.

(2) Problems and treatment methods of building area index inStatistical
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Yearbook. The main problems include: time series data is not complete, statistical
definition changes, some index data is lacking. The data processing methods of building
area based on the statistical yearbook are: 1) Rural building area, which is calculated
by the rural population and per capita living building area; 2) Urban living
construction area, the data of 2001-2006 are based on the actual living building area
at the end of the year in the statistical yearbook, and the missing data of the remaining
years are obtained from the fuzzy neural network fitting. 3) Public building area,
which includes urban public building and village public building. The urban public
building area is calculated from the use of the fuzzy neural network and the factors such
as the yearly accumulative amount of the public building. The village public building
area is based on the "village public building area " in statistical yearbook, and the
missing data is obtained from linear fitting.

(3) Problems and treatment methods of building energy consumption index
in statistical yearbook. The main problem is that China's energy statistics system is
based on industry statistics, which leads to the construction and transportation energy
consumption being dispersed to various industries. The data processing methods of
building energy consumption based on the statistical yearbook are: 1) The main body
of building energy consumption, which is composed of " wholesale, retail and catering
", "others" and "living consumption™ in China's energy balance table; 2) The energy
consumption of the related enterprises and private vehicles should be deducted. The
deduction method is: The public building (Including " wholesale, retail and catering "
and "others™) needs to be deducted 95% of the gasoline and 35% of diesel, while the
living building (including "living consumption™) needs to be deducted 100% of gasoline
and 95% of diesel. 3) The central heating data of building energy consumption is low,
which can be amended by the "total heating" data of urban central heating table in China
Statistical Yearbook. 4) Energy consumption of buildings, such as "industry",
"transportation, warehousing industry and postal services", etc. This part of the building
energy consumption is mainly based on the building electricity of transportation
industry, and the building electricity of transportation industry is equal to electricity for
transportation minus electricity for vehicles.

(4)Analysis of current situation and trend of building energy consumption.in
2014, China's total building energy consumption was 814 million tce, accounting for
19.12% of the country's total energy consumption. China's building energy
consumption showed a sustained growth trend from 2001 to 2014, but the average
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annual growth rate dropped from 12% in the Tenth Five-Year Plan period to 6% in the
Eleventh Five-Year Plan and the Twelfth Five-Year Plan , Growth rate decreased by
50%; Building energy consumption accounts for the proportion of the total energy
consumption fluctuate in the range of 17% -21%, the reason was caused by the
fluctuation of GDP growth; The change of unit area energy consumption of public
buildings in different phases is obvious.During the Tenth Five-Year Plan period, the
energy consumption increased year by year. During the Eleventh Five-Year Plan period,
the energy consumption was basically stable and declined during the Twelfth Five-Year
Plan.The unit area energy consumption of urban residential buildings and central
heating in northern areas maintain a downward trend, while the unit area energy
consumption of rural residential building keep rapid growth.The data show that the
work of China's building energy efficiency achieved outstanding effects since the
Eleventh Five-Year Plan, inhibiting the growth rate of building energy consumption
effectively.

(5) Related policy recommendations. Accelerating the perfection of China's
building energy consumption statistical system, consolidating the data base of building
energy conservation, build a large data platform for building energy conservation,
formulating a building energy saving policy system base on “ data driven”, and
promote the implementation of China's total carbon emission control strategy.
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(fZ kWh)
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LI REFE
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Jem | e te®
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L~ FFK)
fEHh R———
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2 AT AR P G IR IR CRIB0 BRTHRaER” SGrikE Lz i A

23




4 =EERERBIEST

4.1 2014 S5 HZAEALIIK

2014 4F, TEBFGEIEIE RS BN 8.14 {AMIARHERE, (A EARTEE N
[ 19.12%, FH P A JLEFIRERE 3.26 bR UEE, HESIREIE R EN 40%; I4E
JEAE AN REHE 3.01 /L MEARUAESE, (L 37%; AT EREINEEHE 1.87 [AMIARHESE, 5
bt 23% (il 4.1 Fios) o

Tl ATz B RS
80.88% 8.141Ztce 1.871Z,tce
19.12% 23%

Kl 4.1 2014 1 [F @ SR BEREM B ELHI
2014 4, 4 [EEFE AL S 605.5 (¥ Kk (AnEl 4.2 fros) , Hadt
HEFH L) 100.81 12°FJ5K, dibh 17%; IREEJE(EESHE A 259.69 14°F 77K,
LG 43%; B E AR 245 10°F K, ST 40%.

300

259.69
245.00

250
100.81 I

NS WRBUREER RN EEER

LRI (1Zm2)
g & 8

v
o

o

%l 4.2 2014 4 [ 5y KRR SR RN

MBEFESRE R, AIEFAKE T AL (WK 4.3 i) . 2014 a2k

24



UL AR REFE N 20.83kgee/m2, 7 Al R R AR B LAY 2.4 £%5(8.62kgce/m2)
MK EERM 4 % (5.17kgece/m2) . 2014 FAFLEH AL A HIE R
61.96kWh/ m2, 7 Hil 2R AT @ 31 3.9 f% (15.96 kWh/ m2) FUAAT R AT 251
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[ REVR PR R BIEFE R (2001-2014)

N HUAE (AR 3 | ARSI BRI HRESR Ok
BRRHERE CRHEBHE) /% BFE) % (kgee/kih)
2001 3.23 0. 3969
2002 3.11 0. 3818
2003 3.05 0. 3750
2004 2.97 0. 3656
2005 2.96 0. 3640
2006 2.93 0. 3604
2007 2.87 0. 3523
2008 2.79 0. 3430
2009 2.73 0. 3354
2010 2. 60 0.3197
2011 2.58 0.3171
2012 2.55 0.3134
2013 2.53 0.3114
2014 2.52 0. 3091




P 3 REIRTHERAHRER

BRPREIR S 5 IME R TR R R

REVE 44 PR SPIRAL R i rariEE 24
BRI 20908K]J/kg 0. 7143kgce/kg
Ry 26344KJ/kg 0. 9000kgce/kg
Hewit
(1) Perfit 8363KJ/kg 0. 2857kgce/kg
2 B R 8363-12545K]/kg | 0.2857-0. 4286kgce/kg
BOR 28435K]/kg 0.9714kgce/kg
JR 41816K]/kg 1. 4286kgce/kg
PR 41816K]/kg 1. 4286kgce/kg
Ko 43070K]/kg 1. 4714kgce/kg
i 43070K]/kg 1. 4714kgce/kg
e 42652K]/kg 1. 4571kgce/kg
WA 50179K]/kg 1. 7143kgce/kg
S 45998KJ/kg 1. 5714kgce/kg
KRR 38931KJ/m3 1. 3300kgce/ m3
16726-17981K]J/ 0.5714-0. 6143kgce/
RS

m3

m3




HEHA

(1) RARIES

5227K]J/ m3

0. 1786kgce/ m3

(2) EIMEACRFR R

19235K]/ m3

0.6571kgce/ m3

(3) EIMARARIES

35544K]J/ m3

1.2143kgce/ m3

(4) FERHIT

16308KJ/ m3

0. 5571kgce/ m3

(5) A MRS

15054KJ/ m3

0. 5143kgce/ m3

(6) KIS 10454K]/ m3 0. 3571kgce/ m3
JE A 33453K] /kg 1. 1429kgce/kg
i S 41816K]/kg 1. 4286kgce/kg
K 26344080 J/kg 0.9000 kgce/kg
s 17562720 J/kg 0. 6000 kgce/kg
T FF 14635600 J/kg 0.5000 kgce/kg
e (HED RIS 0. 03412kgce/ 10645
B CGEED 3596KJ/kWh 0. 1229kgce/kWh
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