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Calculation of building carbon emissions based on energy consumption behavior
LI Wenqging, XU Aiyan, ZHU Yiyun. YU Tingting
(Faculty of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China)
Abstract: In order to study the influencing factors of building carbon emissions in colleges and u-
niversities, taking a typical office building in Xi’an University of Technology as the research ob-
ject, the carbon emissions by the building during operation were calculated by field investigation,
simulation calculation and statistical analysis. The influence of students’ energy consumption be-
havior in the office on the carbon emissions of the building during operation was studied. The re-
sults show that the total carbon emission of the building is 34 423. 8 t, and that the annual carbon
emission per unit area is 51. 6 kg/(m® * a). Respectively, the carbon emissions from HVAC,
lighting and sockets accounted for 56. 0%, 22. 6% and 19. 9% of the total carbon emissions of the
building. After the energy consumption behavior of the building users is constrained, the total
carbon emissions are reduced by 23% ., among which the carbon emissions of HVAC, lighting and
socket are reduced by 32%., 12% and 14%. respectively. Carbon emissions are related to
students’ school activities, and users’ bad energy habits will cause a lot of waste of energy. It is
suggested to establish a visual monitoring platform for campus energy consumption and carbon e-
missions, and actively carry out low-carbon publicity and education to the low-carbon concept of
teachers and students and promote the construction of low-carbon campus.

Wi B 2022-07-12; MZEZBH: 2023-01-12

W& B &Mtk hetps://kns. cnki. net/kems/detail//61. 1294. N. 20230112. 0952. 002. html

E£WH: EXKARRAEE S E (52078419) ; BEPY A BHE T H (2023-YBSF-189) ; K2=AE QBT AL U1 24511 X B By
i H (S202210700047)

FE—EE 00, & WA TR ) S U RE S /T . E-mail: liwenging070411@163. com

BIEEE . REE. o Wt 82 05 0y o sk SR B A % . Ermail: zyyun@xaut. edu. cn



BN A T R T M B SRR HE R T ST 5 311

Key words: university building; carbon emission; calculation model; energy analysis

MLAERE , A A AR b ] 2 4 R fc g H 10 45 )
iz —, 2020 4EA2EKCF B EE L 1850—1900 41y
R 1.2 CHY L HR i aE iR = SR HE O R 4
BRIR ROV 1 R L = SR E AR CO,.
CH, .N,O,HFCs.,PFCs, SF; , 5 i — % 1k fk HE s 2
Fa il G R A A W 118 B

HRAE (= HESR RBFEMF S A, 2020052018 4F4
] A T A FE R HE R R 49, 342 ¢, A A E RETR
e B i Y 51, 206, o g 3R as AT i B e HE i
21 142 o o5 A5 4 o R i HE OB 2 1Y 42, 8 %61,
Vb FREARUEHEVE 7 A i LR T SR e ) 4
e Uk 3B AT B HE R, 6 K = S2 BT BEvsCHE Y H
HAEEE X,

B EE AL . 2020 4E 4 EH m AT 2 738 BT,
ER IR S VA BEE R R E TGS R
— SR TT SRR L ARk B SRR S HERL
LR FENTT RN I T, IS TF L2 E
B . R LLIL AR B SR A= ] ST 58
ARG AN O R HE R T TR R, S
T RS UR RO  B R R X
M A — AR REARE S G T ST R AR
FL T RHET 7 A e HE i S R Y 93, 1996, Hor s
JEAIERA (&5 e Sy AR 85 % A2 AT, [RIEFA AT
W58 & B SR HE A S gl B AR RB R A1
18 FHA O AR R —H 433 B T s S48 FH 24 7 71 e
R348, 1H Chen Shuo 1 §H 1% Scopus 24 FE
PIAH DGR 5T, & BLAE FH P AT Sk o) i 5570 R ARE 5 i
FEH, DAR 22 SR AE N A5 A 17260,
RS AR A i AT AR AR RERE T 2 AR AT
HA I T REVE REAE b7 B REREAY HLME A B 60 %6 LA
U A A A AL S RE AR R BN [E] Y
FEEAT R RN 25 AT Ry o) S R AE A AN W) R B 5%
Mite) o ARIBUEE ST B A b T A [R] 2 R A AR ) 25
JARERERYRZ I, BF 52 R BLE FE R (6~ 10 HHF R =8
PR RE 24 CHYRMATAR(T7.9 AR a1, i\
EwE 26 ‘O FEER(5~7.9.10 I
Ja AW R E 22 OOy X4 BT 2945 1 g
¥E 41% 1 73%, Roschildt D. H. By#F5¢ 2 B
FUAT P T S 0 REJR I FERE &, T 49 A0 e
TR FRAI P AE A RERE 7 T s /D 84 %4, HRIA B
W 35 %0, MBI THAEREAIK 30267 . Deng Yujing
TFF 5% 2 390 F B 74) 250 TR 87 P A0 2500 i SR RE AR AT SR
(RS, [ Fsf 25 9 5 8 1 il AT S S S e 2 A 0

A A R RN BRIREE S5 40 A T IR S
U R BLAIT EDBIL A8 AR, 58 R B i
REIp o 3 SR A8 2 04 T BE AT O A7 78 3 AR R IR
U LRI HIREAT S X REAE 52 BT
Il A TR A B BB AT RO BIF T L, T
FREAT o i SRR HE IR 0 B e A+ [N e i 3
SR FREAT O 5 A TR AT A Ot SR I i) 52
M, 1] AR GE ELAT B 10 B A6 el ol S W

AR SPGB TR 5 4 AE A X (o T BR P A
VU221, Ji T FE V% LX) — R BB I A SRR S F ST
XG5 TSR R H s AT I R BRAHE AL s HC
X SRR R B4 H B PR R 2 — A R T ik
FrVRABIFGETT 317 s B0 X LE o B = Fh oA [ 47 o =X
CESUPRIEIZ AT AT A9 FHREAT D A1k )5 19 HT REAT
DD ZIE SR Y 22 5 5 B B S EO R AR
I TR BRI HEH I -

1 BRASTHEREARITE

1.1 BRHEERGTE A

WHE RO 7 vk AR 220, A i S0 L Sl
P GETHE AR JHE R kA o R e
R AT S A Ay 4 T B SRR HE RO AG AR 22
I FH 5 HLBEAR JEL 2 MR Al e HE BT o % 45 P HE
PEH R HIE Sk B AR HE S IR 1, — 3 e AR
BRI

AR TN BESFAE AT B BERHE RT3 7 40 45 19 38
23 B A A FH R R S5 M FH B 28 B B
SFHAh RGBS T RO . i
11 B B HE i i T B R (D,

Cu= (207 \EF)y/A (D

s Co B SRE AT W BB o7 28 S0 1 ARl HE o
(kg/m®)E NS j KRGS | AR FE =
(kWh/a) s F, 55 ¢ ZERER AURRHER R F AR 58K
FH % e HE s DR B 1 SRR HE O AR )
(GB/T 51366—2019) ; y HEF I FHa(a) ;A N
A (m) .
1.2 ERHEEAETE

A S B 4 OR 2 SUA HE L CEEB2022 3
Xof PG 28 BT K2 AR X — R AR I3 N SR 1 T
Bt e T TR e SR A
TUHEFTSH LI e AL HE R . SR J5 X 4
OB 25 R R a0 IR R G oA I BB 1R £ 7™ A= i ik
He il HEF TR



312 P22 TR (2023) 45 39 #8553 31

1.2.1 AHRSHE

AFSEER SN E YIRS S
BRSBTS, K ii 28 F%
G N GAE SO N G FE | BRI A 38 1 4 T i
BRGSO ZS TR 2R G0 B O HROK AR R 1 I
23 P R G053 ORI AR O L LB AR

AR S B BRI\ S A TR PG 48 PG 4 T A
MIX LS HOR VY & WA QR8s T
1985 4%, A L RUEE S, fEHH AR 13 352 m*. ARl
A OUZ) FEMEE OS2 B 5 E S RE LA A
i F AU )2 BB E . IR
JeshuE a1 s, HES SR 1.

/

P AR Pl P

Northwest axonometric drawing of buildings

F1 ARSI
Tab. 1 Structural parameters of buildings
s 333

- R (AR L) Wom? K1)

Fig. 1

240 mm LR H H R
A450 mm [ R4 41 5 5 4R

BWH ZE+20 mm BT ZE A+ 1. 448
200 mm JZ PU f B+ 30 mm &
200 407 TR 1 T A
Mt 240 mm. 75 B 1. 926
fEkk 120 mm.75 S7% 2.471

150 mm PR EE £ B4R +50
- mm JE 49 7 18 % L B 5 Z + 120 Lo
mm J§ 35 BB HR)Z 430 mm '

L1+ 2 KRR YR T

AFBITSECE VAT S TR, A A
P, N BUFE S IA] N 8:00~12:00, A\ B AE % HERAT
BEMETTA/ER ., #fEfridfEd, SWERERE
RAFER PR NS, P IAE RIS
6 8 HEILA 1 GIFTEHL. 1 MK, F07
INFE R /DR A BINVA B A ZE AR IE A
HE AR E AL L DL S 2 AR . I

B LRI s B O A BT R RS . AR &
25 b3 18] FL AR L3 DR SR 45 s 18] IR B D) 3 3 4
WR4% D (0] 52 PR A T R kAT i o . AW S S %
(YL AR REBO ARV EA TR E . AR
A IRE D3 Al AT 280Nk 2 Fis .

*2 HFAIREEEIETEE

Tab. 2 Operating parameters of functional rooms in buildings
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Tab. 3 Carbon emissions during building operation
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Fig. 4 Monthly utilization rate of air conditioning
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Fig. 5 Air conditioning usage at each time period
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