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Abstract

The energy-saving transformation of buildings is an effective way to solve the energy shortage.
The paper forecasts three situations about the energy consumption of the main teaching building
of a university by using the scenario analysis method and IPAT equation and reaches the energy-
saving potential of the main teaching building of the university through comparing the gap be-
tween the current situation and forecasting situations. Based on the case, the paper puts forward
suggestions for the architectural design of Chinese colleges and universities and the prospect for
the future building energy efficiency.
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MFE 1, RIS SRR R R R FE S 2 2009 4E EFF, F) 2010 4E R, [ 2 HL /7 2010 4ELL
2009 15 ) BEFE 20.59%, £ HEAE 2012 4F Lt 2009 4715 2] BEFE 8.8%, =L BEFE 2010 4F- Lk 2009 4F71 #E 11.79%.
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3.3. T RESREEHFE TGRS C R4
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Table 1. The main teaching building of the energy consumption in 2008-2010
3 1. #EFEHE 2008~2010 £ &AL

. AEVE T AE/kWh
2008 2009 2010
I 5ty 638.00 850.00 675.00
s 2340.00 — _
£ kg — 2500.00 2280.00
RUBBIRIHFE 2978.00 3350.00 2955.00

Bl AR H TR

Table 2. GDP, the growth rate of population
72 2. GDP. AO¥RIBKFIIR

LA 2000 “EAART A 2000 SEAZR G ALntii# dbntiis Jbatiide  Jbatiidds  ASLEr AT i
ERAERE ERIERE EAR, EADN SReA RS ADH MRS BEK K GDP

4 GDP/L TG GDPH#KZ/m A KE% OHA  HEKZM  GDPHMZIG B2 /%
G &2 G
2001 3722.39 — 1385.1 —
2002 4530.31 21.70% 14232 2.75%
2003 4907.26 8.32% 14564  2.33%
2004 5985.41 21.97% 14927 2.49%
2005 6935.17 15.87% 1538 3.03%
2006 8166.07 17.75% 1581 2.80%
2007 9702.56 18.82% 1633 3.29%
2008 10829.46 11.61% 1695  3.80% 8397 — 5.365 —
2009 12967.31 19.74% 1755  354% 8695 3.55% 6.425 19.75%
2010 13576.07 4.69% 19619 11.79% 8704 0.10% 6.023 ~6.25%
K% 14.14% 3.98% 1.83% 6.75%

Bollnki: AL THER S S AR I .
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17 AR AT PR R, EEH X A B FE K 8%. A4 2012~s2015 4E K 2020
F GDP [WHUE W 4 PR .

JER TR AR N DBCRIE SN DT s MIARIE 2 & P KR ME AL . R 2 Jeatiis 4 A
PP K204 3.98%, dbant i dE sk s N FP 3K %08 1.83%, A4 2012~2015 4 J% 2020 F 4t
WHAAEAND, bR SR N OB LIRS, Wk 5 fix.

4.2. ANHELHIFRER] T EEA GDP T
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Table 3. Energy consumption, per capita energy consumption, GDP, energy productivity
32 3. RERIHFE. AMIREIEIEFE. GDP. BEIRAE =R RIEKERIUK

TR RS AR NJORR BAME BB e
B W R R s pesige CRVRRR ERERT B RE
gy MRERE WRGE ROROC FRENM RN RIeDP L Y L e

WEARIERE K6 FREEBUN)  KE%  GDPHLIE KM% R SR TR

I % G % E &% | #%
2008 4250.99 0.5063 5.365 126205.90 1725.35
2009 5051.02  18.82% 0.5809 14.75% 6.425 19.75% 127202.03 0.79% 2035.78
2010 424120  -16.03% 04873  -16.12% 6.023 -6.25% 142011.69 11.64% 1696.48
S K R 1.39% -0.69% 6.75% 6.22%

Bollnk: AL THER S S A I .

Table 4. Prediction of GDP in Beijing in 2020 (Unit: Billion yuan)
52 4. JE3TH 2012~2015 £ & 2020 5 GDP FuM(B4L: 1Z7T)

Ty 2010 2012 2013 2014 2015 2020

GDP (2000 4 AAEH4%) 13576.07 15835.13 17101.94 18470.09 19947.70 29309.72
PORLRIR: AEE TS,

Table 5. The forecast 2020 Beijing city resident population and the total number of a university
72 5.2012~2015 £ X% 2020 FRBEEAD. ESKREBAOTN

EHy 2010 2012 2013 2014 2015 2020
eEmHEEANDGA 1961.9 2121.175 2205.598 2293.381 2384.657 2898.511
B SriE A= I SYNEIYN 8704 9025.48 9190.648 9358.836 9530.103 10434.612

PORLRIR: AR SRR,
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SRR FARGRIRAE PSR IME, W05 7 B (B IR B AL 1 BERAE 7= R L) 26 T 4 AR I R AE 7=
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XFE, 1ZH IPAT RERIRAE TR | =G/E, #inT DA H 2012~2015 4 & 2020 4F-3%: EHERRIR
THFEEE, W& 9 iR,

(2) SR TR A P R K R IA B 14.14%, B HE B REREYR AR P2 R K R A T L T
GDP PG KA, WA BRIFHFE SEUFIG R Seal “ st o W 2012~2015 4 [ 2020 4F ff) REVR A 77 2
Wi 8 Ao

IXFEII S 2012~2015 4F ¢ 2020 FF#F FAEREIEHFE S &, 1k 9 k.

(3) WAL MR 2012 LR AR AT I A LS edabr, AIILEGRERE N % 3.5% kAT TN, A4 L
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Table 6. Predict 2020 the GDP of the university (Unit: Billion yuan)
7% 6.2012~2015 SF % 2020 £z A B EE )RR =4 GDP FURI(8 4L 1Z7T)

Ty 2010 2012 2013 2014 2015 2020

o NBLLC A5 ~F- 3 21 1k = A% ¥ GDP 6.023 6.864 7.327 7.821 8.349 11.574
FORLRUE: MR SR,

Table 7. Predict 2020 teaching building energy productivity in situation I (Unit: yuan/tons of standard coal)
72 7.2012~2015 4 X% 2020 F1ES | BOBUFE T RERERE P RIUN (AL TT/MEFRAERR)

FE Ay 2010 2012 2013 2014 2015 2020

HBUEERRRRIRA =R E | 142011.69 160227.36 170193.51 180779.54 192024.03 259649.25
BRI (B R,

Table 8. Predict 2020 teaching building energy productivity in situation I (Unit: yuan/tons of standard coal)
7% 8.2012-2015 £ K% 2020 £FF1EML || BOBF EREREIRE P Z TN (R AL TT/AEARAERR)

Ehr 2010 2012 2013 2014 2015 2020
HEEMRRIRAE R E N 142011.69 185011.97 211172.66 241032.48 275114.47 532970.02

BERRIR: (EE TR,
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SEMIREVRTHAER, 1 9 Fim.
45 FFEEHELEBEHOOWH

AL 10, =M R SR IAT L, BT ORI A w2 R 4 B & R B S TR B Y 2012~2015
SE % 2020 SR EE ERERERE RN 4283.91 ibRVEKE . 4305.10 MEFRAEKR . 4326.26 MifRifESE . 4347.89

Table 9. Scenario analysis of energy consumption of the main teaching building
9. BFEEHERERERON

F2 TR REURTH FE TN B =i L

F0y by
I Il 1]
GOz 6.023 6.023 6.023
2010 EO/(TT/MikR ) 142011.69 142011.69 142011.69
10/ R i 4241.20 4241.20 4241.20
G1/M¢t 6.864 6.864 6.864
2012 EL/(TT/MERE) 160227.36 185011.97 —
11/ R 4283.91 3710.03 3949.51
G2/f¢.7t 7.327 7.327 7.327
2013 E2/(FTL/MiAR ) 170193.51 211172.66 —
12/ b it 4305.10 3469.67 3811.28
G3/fe7t 7.821 7.821 7.821
2014 E3/(FL/MikRIE) 180779.54 241032.48 —
13/ b i 4326.26 3244.79 3677.88
G4/fz.7t 8.349 8.349 8.349
2015 E4/(FL/MFRIE) 192024.03 275114.47 —
14/ B A 4347.89 3034.74 3549.16
G5MZ7tG 11.574 11.574 11.574
2020 E5/(FT/MikRAE) 259649.25 532970.02 —
15/ b A 445755 2171.60 3412.27

BERRIR: (EE AL,

Table 10. Energy consumption saving of the main teaching building (Unit: tons of standard coal)

7 10, HFERRRHFAEN(RLL: MIRER)
A TR REVRTE FETIIN (9 =Flfi Ot

A I I I

2010 4241.20 — 4241.20 — 4241.20 —
2012 4283.91 — 3710.03 — 3949.51 —
2013 4305.10 0.49% 3469.67 6.48% 3811.28 3.50%
2014 4326.26 0.49% 3244.79 6.48% 3677.88 3.50%
2015 4347.89 0.50% 3034.74 6.47% 3549.16 3.50%
2020 4457.55 — 2171.60 — 3412.27 —

BERRIR: (EE TR,
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