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Climate change effect on building energy consumption in cold

and hot summer and warm winter zone of China
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Abstract: Climate warming has a non-negligible impact on the whole life of building. Accurate assessment
of building energy consumption under climate change is important for energy-saving building design
and existing building. Climate is the basis for building energy simulation. The global warming will cause
the change of building energy consumption. In order to study the impact of climate change on the build
energy consumption, the future hourly meteorological parameters are necessary. Based on the latest

prediction, the ‘morphing’ methodology is utilized for transforming current Typical Meteorological Year
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(TMY) into future hourly meteorological file. A high office building is simulated respectively in two

different regions Beijing and Guangzhou. The results show that the dry-bulb temperature, moisture content

and the solar radiation have an increased trend.

In Beijing, the reduction in heating consumption

outweighed the increase in summer cooling, which led to the increase of the total energy consumption, but

Guangzhou is opposite.

Keywords: climate change; morphing methodology; building energy consumption

HMER A AR AL 5 ) R S8 B 3500 ROk B
Z o H BT AE M XU R o R S LA A R Y B
SEUL ORI RS A AR AL T A S I BERE T 5K
XF B HEAT G B B A G AR S EETER]

AT O6F 3 28 AT 2 3509 19 B 6 SR BF 5
ZRITFRAS IR R — FEEW RN AR
feE A 2R X B A T . 2 UESY RN Mark 25 {5
K H AR 1 A s A o) v ] i AR 2 3k T 1Y
REFE S MR, 45 5 3 WA AN [m) A0 e IX A A 722 b % B
AN TR g 2 b R e g A, B R RO R AE
FH s K v AR R B ST SR I Oy R A AT T IR
JE AR Al X R B2 REAG 52 T 1) G ZR S A il B2 S
b 1 5 b 5% ) SR B R R T SR (9 25 18 5 Joseph 4§17
I Kevin 555758 F £ B4 AT IE EE L TR S8
SRR AYAH S L ORE R EE T BRI L B
K P Sk AT R 98— A S BOR Al A A2 Ak
Xof SR A BE Y 52 5 BE A WF ST IR AL SCERL11-12 1%
3 AR RSB BB Dy B I8 Pk e R ok
TREII T URAE - 3 W A ) 4 (3R A5 ROk AR K
I+ 7 0 DOEZ B A %8 3 [ AN ] A A 1XC 17 ek 30
HEAT T SN RE AR AU, 19 B S A R HUR R REAE R
il v REAE IS N S HUREAGHT I i) A8 fE ML A

IR BT R WA KXo el 4 A i S
128 R AR AR P A B L (B A R B 5 6 RS
SR Wiz 25 ) R FE WA (B S 4 BB A8 AL AF AE ] B AN 2
HA—E M RBRE. 1EIA M a R a6 sh 25 7 Hrr
Perh B Bl A AR FE AL T R AR T R A
LML OCHEARMEL TH, EER EELER
BEFE ) 3 M (EnergyPlus, DOE-2, Dest 28) #3875 i A
AT TE X (38 I AR S48 s A7 5 A S RE
Fe. (HHFTH T 2R 2 FREFERLI BN TR S5
B BE T Dy s 0L e A B L R R R A RS T
RASEAAE T SRR IR T R B0, R, R ok
A SR R U SR T ) B A B R AR R T AR AR
PTG 1 2R Ok 18 I RS BOSCHE S BR oK R M 2
X BE 575 oK 5

1 7 &

FIH Sandia [F 58 52 50 = Jy gk Pkik 7 Ab nt R )T
My B R £ 4E TMY ( Typical Meteorological
Year) fE R 12 S 4% » % B IPCC (Intergovernmental
Panel on Climate Change) /A4 i) A1B F11 B1 W i
DUHECR 5T i 3 RBE 0 <R B ds . DAt 18 R
TMY 9T BRI | 25 I 4 ALK B 6 5 S LR 2 80
53] 2010 4E 40 H ZA AR 2100 4E19 10 4S9 5
AR BTG
1.1 EERIE

A BRAN XU A BOR R N VR B R
9K B 1 LA R pl e A 8 T 2 A HE R i LA AN T 4
i N kA A A AR 2 . BUN R
WA ] Z2 51 TPCC2007 4 KA 155 4 VAl 4l
HaIH T 20 2408 280 2R AR R, X it
2R AL AT AU I XS R R 4 BR AU A2 A 2R AT T
fili o BIFFE R W] 22 A 2 1 1 2 08 T R AR T B
B i TPCC 3 4 IR 20 24 A Ta) o B
14 4 BR A 7R GE A 2 S — A DX A A g A AL 25
R G A R R L 22858 508 2 3 53 A AR RO (] 19
SR A REESFH PR . SRES 15 52 H iz
P A TINS5 YR E AL T AR ALK
) A Je 30 S %) AR B e A5 B R e TR 5 | R R
SEAG A A ORE 5 B BY 1] RE U B BL 45 AL L HL
2V S5 8 1) i 55 RN B 48 T 7 1) TR M e e R
SRES iy A1B K B1 5§ 5% 73 AR 3R vb HE TR I HE
W5 AT A RS R R E I R R SR E
AR B U5 45 48 A8 A B R T AR X — B, AR S0k %
A1B K B 5% 00 70000 £ 2R A7 B 5%

1.2 WEEAESRSH

A B REFE AP 66 ] A 2 TMY B i34
Bl . E PR 2R Pk i R AR 1) 5 02 Sandia
[ 5% S 0 28 5 vk 8 U RE AR 3R 38 A B R AIE 11 R
RSHCT BRR L | 88 a0 BE R DL S K TR R
SR 5 MR BROK A SR R G S 1 1 DR /N R T AN [ £ A A
FHEATIC B, ARG A SUa i 7 34 B 30



% 4 #

WRF T AR T b B R A Fe B AR AL R 41

AR E SL— AR L A SGE 1T Sandia 5256 % )y
225 2R 19712000 47 (14 v = 1 1 g sk ORI A< 42 4
T R B U5 Pk e ) TMY 1 Ry B o S M AR IE T
RGBS T X m  BER, 454 TPCC
SRES 1% 5t F 19 A1B K B1 37557 ) fo8h B 45 5L . &
1E A5 31 Rk 1Y 72 1 <5 5000

2005 4, Belcher 8 B S48 ) T AR R M1t
KL SHN AL T % —“Morphing” Jy 1 B J5
AN 5 1 [ Bh 2 2 2 A 7 R 6 B G B I A
Rl A AT T RER B, AT ik 3 3
MNEAE DAL s 2) KRR (AR B0 5 3) (L8 Ak M

PSS A . Wit b 3 MR E AR LS
5] P 1 5 A0 A8 A A 45 A AR OB I R S 80
IR T EARLSE YRR 5 T U 1
JEPRL s 1 5 3 7 A R A A% 1 F 42 551 8 RE 11 5% i F
SRR TN

R RKI LS H B, h FARKIL S
HOHRER B B e T BRI K BH 4R R R
T A G2 B0 R R R KGR 5 A AR s 7R T 5 A
XHB R L, TR R i 5 AR 5 S
B X RIPRM . RS E IR T 3
mk 1R,

x1 BEEKSHEHRHEEFE
Table 1 The morphing method of different meteorological parameters
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Table 2 The change of dry bulb temperature, moisture content and solar radiation under SRES A1B
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KIS/ (W + m?) )

I 71.57 55.29 66. 24 69.12 60.91 67.15 71.73 74.92 74. 00 67.69




42 T RERE xR R % 38 A
®3 BIBETHEYTREE.SBEMAAEFIEEERL
Table 3 The change of dry bulb temperature, moisture content and solar radiation under SRES B1
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Fig.1 The sketch map of the typical office building
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Table 5 The device parameters of the baseline building
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Fig.2 The yearly energy consumption of the office building in the two cities under SRES A1B and B 1
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Table 6 The cooling, heating and total energy consumption of the typical office building
in 2050 and 2100 under SRES A1B and Bl
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