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Correction and Evaluation of Energy Consumption

for Office Buildings Based on Use Intensity
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Abstract: To accurately evaluate the rationality of office buildings energy consumption with different use inten-
sities, the building energy consumption software Designbuilder was used to analyze the impact of service time and
personnel density on the subentry and total energy consumption of office buildings. Considering the influence of use
density on subentry energy consumption, the energy consumption correction method for office buildings was opti-
mized, which reduced the energy consumption correction value of the sample buildings with a large deviation of use
intensity by 35%~45%. Using the reasonable operating energy consumption of the same type of buildings in the same
climate zone as the baseline, an energy consumption evaluation method for office buildings was proposed. The new
method helps to more accurately reflect the actual energy level of office buildings. The results can provide a reference
for the refined evaluation of office building energy consumption.
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AEURIN 2% R 10 47%" . & I ELAE 2060 4T 52 81 Ak
AUE R, @0 A BEIHE R A ZCEZER . &
BT B B RE IR TE AR T S e BB AR N —
A BT SIS 1T RE AR, BB AR Uiz T M AR R
Th % F a5 T RE I HE A T A

B B SR REFE VAN T 5T 22 2R P PR Tk 0047
A, B ()b DX [R] 288 50 1) e AR AR 0 AR A S
G A A B0 A DR 2R S R A T AR vE AL AL B
I A REFE B 2, TR MR o A2 IME L IE
A A B VU o5 45 D 5 REFE € A0, LA PEAY AR
REFERY G HRME . B4 5T, 36 [ B I AR AE 20 tE42 90
AEARHEH T “Energy Star” #1817, 1315 331 30 4F
RGN RS2 HEX 21T ReFE T iR
HEALAL PR, 5 % A S RB AR AT HEF . 95 [ F 2007
AEHEH T BS EN 15217 AR e FH T 1Ak 47 0 4 44
REFEMERE . ZAR R IR T AR W R YRR X BE
FERYSZIA . Yang S50 5 I8 DUR B S0 LU K = Hb
TR FE K T — AR SRk o 2 5K A H REFE , 45
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1], % J EnergyPlus I MATLAB 454 R0 07 1%, &
P A B 50 A AT DLl e B RE R R /> 32%.

AEHT i RN T RS R T AR H X )
KNSR RE B i, 4R A S 50 F B

< ASUFN & B0 B In] B T A LA R A
A TEXT IR AR BEBE BN SO A 8t 55
WA B M . LA S ST LT
oA A SR RERE B | R DU 4 i T SR RE
() S HE (A A 3 E . (R SR BB FEAR ME ) (GB/T
51161—2016) " AR5 4 [ 2 J7 A HR A FL e SUREAFE AL
P28 T IRk AR AR S I RERE L R A(E AN g
B0, 42 T 3Tl RN B3 %% B 0 S S RERE 1B
TE 7 RSO A R Ak ST T R RN
HE S REAE B, T AR A X T U A B 2 AR AR
T RSN IEIE R AL . 05 e 3R Rl

() HE S REFE 5 A RN 5 HIARE 522 T AH G, 35 A
PR HE T 65% T SLPR . W iUSE A U3 T S 2
PR s AR, A SRR RIS Sk T A
Xt 2 JHREREM R . AT SR T —Fh LT
REFHR W AR B R BRI & TAEEAT N
) FREINAG

ZE b SRR P i RS2 SRR R A R
A A a8 A DR R, SR S IE T L,
FUET IR — | P 285 SN ERf . BERERZ [ 2
PR B T A 2 2 SR BB FE PN IF 95 1Y S B . AN 1)
SR XS R , 76 20% 224717 A F 55 2 LA AR
REFEN HAR , 3B 45 PR 2 05 m R, -2 10 RB FE A
HEAL T ik (HSPRE DL R, SR REFERN R B & fli
558 35 X6F 4543 T B FE 1) 5% Wi £7- 76 22 57, PR A L B2 B
M ST A T RERE S PR R 22 A A9 26 &, AT
S I ER (A REFE I IE DT

A SC LA LAY I s 13 5 ), R Designbuilder
AU REFEBIAL KA, 43 A foft FH s R RN 53 %% B % I
INFEFA T T RERE ML REAE MY SE MR . B J5 $2 40
FE T B RN B %% B 1 I i SRR REAE 1E U7
2, I S R T S REFE AR 1E) (GB/T 51161—
2016) Z [A] 1 X ) .

1 ARF=*E

1.1 SERRVRY ST

PRI s 20 m 2 I S HUE R o3 A 0 4, 3
BT 4%, SRR SO N = R YustThn
PP P AT B ARIE)Z  7E Designbuilder £X
P ST RERE 3 DTS A, &l 1 IR

B A o AT R
Fig.1 Standard floor model of the office typical building
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IR B K 2.4 W/(m-K) , i TR B % BN
A PG . 2 NS SR SRR A B R T SO A
. AREZ I I GLE ZE R L6 1. I3 XS R A
TR B 4 Wim?, B HARE R 500 Lx. JRBH A [E]F
KARNLFR 2 WA BN 11.6 Wim’, BHHE
L3 3. bR 2 N A — ARG ML T3
171 Wim? AUFE B ZEE A2 AT R 25 IR 4%
JAFAS ) 2 W AT B o R %26 H 1 H# 10
H2s5H ,4tEF N 11 H1SHBIWKAE3 H 15 H . 45
JE 25 °CL,HERR IR EE A 23 C. TAE His43mtE M 8:00
—18:00, JE/NZE T [E] A 8:00—11:30, J& H A7
Hzs A EAT . E NIRRT, &8 H
WSZY-1 % B e (MERE : 0.3 °C).
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Tab.1 Occupancy schedule of office area

TEZE %
Fisf 1]
TAEH JA7R JAH KA A
0:00—8:30 0 0 0
8:30—11:30 100 100 0
11:30—12:30 50 0 0
12:30—17:30 100 0 0
17:30—24:00 0 0 0
F2 HARERAREFFXE
Tab.2 Lighting schedule of office area
TF X%
IR} [i)
TAEH Ji7 JAH KA
0:00—8:30 0 0 0
8:30—11:30 100 100 0
11:30—14:00 50 0 0
14:00—17:30 100 0 0
17:30—24:00 0 0 0

B KRS R G Se 48 3] RSB
EER 4 3.7, R4 I COP A 3.8, B & fuff WSZY -
1 YR BE 04X L ZP-1158 #8745 U i & 3 (ERf T .
1.0%F.S) LA Je 485 15 Z Ui Re ML 3R . B T Bk 27 2%
S 805, R SHCR AU LAV AR . B
R EIbRUE)Z AR T RERELS IR (WL 4) , 4543 T fE

FERL LIS SR -5 S REAE KU 1R 22 B2 i 1 20% T F
NS R A B T A5
®3 PAREREFEFEAERE

Tab.3 Electrical equipment schedule of office area

=%
FRf 1]
TAEH JEAN JA B KA A
0:00—8:30 0 0 0
8:30—11:30 100 100 0
11:30—14:00 75 0 0
14:00—17:30 100 0 0
17:30—24:00 0 0 0
T4 MESEERZER
Tab.4 Check results of energy
consumption of standard floor
fiE BAUME/ (kWh)  SSE/(kWh) 1B 2E1%
=z P HEFE 16 601 20215 -17.88
R HERE 5431 5355 1.42
AR A5 AT 12 141 12278 -1.11
RLREFE 34173 41279 -9.71

1.2 TRIEE

3 3ok VAR AR H R PR R] R 15 A [ A48
IR (I S). ARITOLT , NG B A EOR AR X
JOL BT BERS [T e 8 . Ak S BRI D B2, s
S AIL D e A 2s PR 2 S P L 28 R ZE R I )
A BE IREEAE 25 AR Has A7 6] 2 8: 00
2 NYESH]

RS FERARKIRZE

Tab.5 Condition settings of different service times

T I-1 -2 -3 -4 1-5 1-6 1-7

TUEAfE 16:30 17:30 18:30 19:30 20:30 21:30 22:30

IR/ 2110 2355 2600 2845 3090 3335 3580

T2 % W E" A5, B 100
W AR Ay LR N FlE 50 0 N X 38 4 T A o i 2
NBCETT T 13 R0 B T 00 . AR R 1 AN KOR %
BRI BAFEN IO XI5 A5 D R 83 B 45 . AN )
T A R OB K ST AR DA R i £ D 2 B
BT Eke6.

®6 NRAARTEEIRZE

Tab.6 Condition settings of different personnel densities

T 1-1 -2 -3 -4 -5 11-6 -7 11-8 -9 1-10 1I-11  1-12  1-13
N ER 15 18 19 23 31 37 46 62 75 93 124 185 375
AR E A (m? A7) 62.0 51.7 48.9 40.4 30.0 25.1 20.2 15.0 12.5 10.0 7.5 5.0 2.5

BT REIE/(W-m™) 2.7 32 3.4 42 5.6

6.7 8.3 11.2 132 16.8 22.4 33.4 67.7
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Fig.2 Impact of service time on annual energy consumption
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Fig.3 Correction coefficients for service time
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Fig.4 Impact of per capita floor area on energy consumption
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Fig.5 Correction coefficients for personnel density
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Fig.6 The impact of per capita office equipment power

on correction coefficient for personnel density
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Tab.7 Condition settings of air conditioning

energy efficiency

TH ¥4 EER fil# cop
B -2 % T 3.7 3.8
fER- T — 3.5 3.9
RERL-TH— 3.0 3.4

ANTF TBER BN B BE B 1E R R R 7 B
NSRBI S TS VSRR 5 1F REE
AR —HC. 2 GHEMERRAR 1 7% EER A COP, B IE
F R IR E AL 6% LN .
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Fig.7 The impact of air conditioning energy efficiency

on correction coefficient for personnel density
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Fig.8 Comparison of corrected results of energy

consumption of 7 office buildings
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