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Abstract:
plane as the research object for office buildings. It takes

This paper selects the most basic “one-fold”

basic parameters such as width, depth, and angle as the
boundary conditions to generate the plane shape by
collecting the data of polyline cases mainly in Hangzhou
Using Python tools for
modeling, it generates different forms of “one-fold” plane

and Shanghai. mathematical

building models. Using the Designbuilder energy

consumption software based on the EnergyPlus platform,
it dynamically simulates the annual energy consumption of

Wk HA: 2022-11-16

HETH . R HARERE4 (51878608) s HTT A [ ARl A4 (1.Y22E080004)
S—VEH  R/NT AR WA I, AR, RSy R SR AR . E-mail: yingxiaoyu@hzeu. edu. cn
AR SR LN W, E ST 8 A BESRRREFEIE A2 U . E-mail : 22112125@zju. edu. cn

each model. Using the Spearman coefficient method for
correlation analysis, it obtains two plane morphological
parameters that have the greatest impact on energy
the width-to-depth ratio M,, and the
oblique depth M,. Finally, performing regression fitting

consumption,

and regression evaluation on the model data, it obtains
the changing trend of the mutual mapping between the
morphological parameters M,, M, and the total energy
consumption E,, and draws the contour map of M-M.-

FEaccordingly.

Keywords: hot summer and cold winter area; polyline

office building; energy consumption simulation; plane

shape parameters; regression fitting
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Tab. 1 Plan data of 20 cases of polyline office buildings in hot summer and cold winter area
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Fig. 2 Plane prototype and development of polyline office building
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Fig. 3 Parameterization of one-fold plane shape
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Tab. 3 Simulation parameter conditions for build-

ing energy consumption
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Tab.4 One-fold plane design parameters and building energy consumption

FrE L,/m L/m a/(%) N E,/(kWhem ?) E,/(kWhem 2)
1 10 50 90 0.24 109. 03 34.78
2 10 50 120 0.24 108. 62 34. 66
3 10 50 150 0.24 107.21 33.95
4 10 60 60 0.24 108.42 33.31
5 10 60 90 0.24 108. 09 33.56
6 10 60 120 0.24 109. 56 34.92
7 10 60 150 0.24 110.71 36. 06
8 10 70 60 0.24 107. 57 33.28
9 10 70 90 0.24 108. 02 33.92

10 10 70 120 0.24 107. 80 34.04
11 10 70 150 0.24 106. 84 33.70
12 10 80 60 0.24 108. 64 32.74
13 10 80 90 0.24 108. 25 33.05
14 10 80 120 0.24 107. 64 33.50
15 10 80 150 0.24 106. 66 33.54
16 20 20 120 0.16 103.45 29.42
17 20 20 150 0.16 102. 54 28.92
18 20 30 90 0.16 103. 30 29. 30
19 20 30 120 0.16 102. 99 29. 06
20 20 30 150 0.16 102. 33 28.77
21 20 40 60 0.16 102. 96 29. 04
22 20 40 90 0.16 102.79 28. 60
23 20 40 120 0.16 103. 54 29.19
24 20 40 150 0.16 103. 89 29. 66
25 20 50 60 0.16 102. 55 28. 34
26 20 50 90 0.16 102. 21 28. 30
27 20 50 120 0.16 102. 04 28. 40
28 20 50 150 0.16 101.93 28.51
29 30 20 120 0.14 102.18 28.17
30 30 20 150 0.14 101.76 27.92
31 30 30 120 0.14 101.70 27.79
32 30 30 150 0.14 101. 54 27.77
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Tab. 7 Fitting functions of M, and M, to energy consumption (E, and FE,) respectively

M,-E, y=0.022 622" — 0. 484 3x* + 3. 6762 — 11. 840x* + 16. 37x + 94. 93
M-E, y=0.017 522" — 0. 374 Ox* + 2. 8102° — 8. 8572% + 12. 04 + 23. 05
M,E, y=—4.192 X 10" 2* +0. 005 3512° — 0. 221 62* + 3. 225z + 93. 24
M,E, y=—4.783 X 10 °x*4-0. 006 1612* — 0. 260 0x* + 3. 980x + 14. 10
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