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Analysis on Load Characteristics of a Nearly Zero
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Abstract; The load characteristics of a nearly zero energy office building in severe cold area were
studied in order to gradually improve the performance-based design,and to achieve the performance
goals for nearly zero energy buildings. A nearly zero energy office building in the design stage taken as
the research object, the energy consumption of the reference building and the target building were
simulated using DesignBuilder software. The simulation results were analyzed and compared. The

s B H#9.2023 — 06 — 02
B4R . FRARBEAT0 H (52178082) ;1T T4 “ 24T WA 417 5 H (XLYC2203184)
YEZ BN M (1968—) , 5, #i g g TN, Z NS @ H T e SO @5 mirse .



142 WHERKESMARBFR)

540 %

cumulative annual heating load index of the target building is 15.96 (kW+h)/m’ and the cumulative

annual cooling load index is 19.94 (kW-h)/ m’. Compared with the 65% energy efficient building ,the
cumulative total load index of the target building is reduced by 45. 86% . The heating load of the target
building is reduced by 64. 34% and the cooling load of the target building is reduced by 5. 89% . So in
the summer the cooling load of the nearly zero energy office building in Shenyang is slightly higher

than the heat load in the winter. Each energy-saving technology has a promoting effect on reducing the

heat load and the cumulative total load index. The influence of internal heat disturbances and solar heat

from external windows on the cold and heat load index should be given attention.

Key words; severe cold area; nearly zero energy building; office building; DesignBuilder; load
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Fig.1 Model of nearly zero energy office building
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Fig.2 Hourly weather data
PithruE) (GB 50189—2015) 70 43 il %t &
HEAR SR H AR SR AH X S H T I 2
FHEIP AT S5 1 s, SIRER
SN LR R ECH 2.4 W/ (m? - K) , K
RN 0.45, Bz @ HAME LR ECH
1.2 W/(m*+K) , KSR AL ZE R 0. 45,
HEH 0.3, ZHEFHEERBE N, N
3.0, Bt HE R ECN 1.0, BN
P e S RSB B INER 2 PR,

1 BRI E SR R KL

Table 1 The heat-transfer coefficient of building envelope structures W/ (m*-K)
T & J=4id] Hhik Hb v i b it Sh]
Z R 0.28 0.38 0.3 0.38 1.5 1.0
Hbrd s 0. 10 0.10 0.20 0.20 1.0 1.0
R2 AN SEL
Table 2 Internal thermal disturbance and air conditioning parameters of the building
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Fig.3 Personnel occupancy rate,usage rate of

equipment and lighting in office area
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Fig. 4 Personnel occupancy rate,usage rate of

equipment and lighting in unoffice area
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Fig. 5 Hourly air conditioning loads of reference

building
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Fig. 6 Hourly air conditioning loads of target building
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Fig.8 The simulation results of annual cooling and
heating load after the step-by-step optimization of

energy-saving measures
2.3 BEREARHASERBEIALLE
HRPEAALL L5 S, X H bR i 507 S 11
PRI 55 A1 7 R BHAS #4328 H 45 440 Dtk
gt a5 e s s, Hpohe KA
Py Ui KR 50% , N By BB B4 5 3
WS 17% 19% 14% .

£33 IPPIRAE R E ST AR R T RERCR
Table 3 Energy saving effect of annual building

cooling and heating load indicators after the step-by-

step optimization (kW-h)/m’
eI N b )
T % IIABTHE R -
bR kit
IR T 44.76 20.71 65.47

I PERE T A 34.34 21.67 56. 01
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Table 4 Cumulative contribution rate of load energy-

saving after step by step optimization of energy-saving

measures %
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I % i 2 - A - A

ThER TRER TR
R PERE I A 23.29 -4.63 14. 46
e 44.70 9.99 33.72
A 64. 34 5.89 45.86
SRR T 85. 00 9.67 61.17

&5 MAEZE AR
Table 5 Monthly heat gain during the heating season
kW-h
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Table 6 Heat loss from envelope structures and

ventilation in heating season kW-h
i s AR R BE A
K R REG R R
1 3973 1197 804 1770 4842
2 2983 1017 632 1386 3564
3 2 620 879 549 1185 2719
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12 3509 1 016 726 1518 389
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Table 7 Monthly heat gain by the heat components

during the cooling season kW-h
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Table 8 Heat gain from envelope structures

and ventilation in coding season kW-h
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