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Analysis of PVT-M Building Discomfort Degree Hour Prediction Model
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[ Abstract] This paper takes a single —storey residential building in Shanghai as the research object, and establishes a stepwise
regression prediction model that integrates PVT—M building discomfort hours. First, a total of 34 design parameters were selected
based on the public literature survey; secondly, using the Monte Carlo random sampling method combined with the DesignBuilder
calculation software, a sample database with a capacity of 1000 was obtained; finally, a data mining software SPSS was used to
establish a sample database. A stepwise regression prediction model of comfort hours, and an analysis of the validity, applicability
and accuracy of the regression equation and the importance of design variables. The results show that the stepwise linear regression
method is a reliable predictive model, which can effectively and accurately predict the hours of discomfort. In terms of the degree of
influence of the design parameters, the indoor air—conditioning setting temperature in summer has the greatest influence, and the
phase change material (PCM) type and photovoltaic inclination have the least influence.
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Fig. 1 Building model diagram
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Tab. 1 Variable type and numeric range

AR ST HUE AL
# I /% K (X)) [10,60]
70 (X,) [10,60]
4t (X3) [10,60]
PRI JZ BB /mm R (Xy) [10,300]
M (X5) [10,300]
P () [10,300]
b (X3) [10,300]
T (Xg) [10,300]
TRHE 15/ mm R (Xy) [50,300]
M (Xyp) [50,300]
76 (X)) [50,300]
b (Xy,) [50,300]
B (X,5) [50,300]
K BHAICR (-) R (Xyy) [0.1,0.9]
5 (X5) [0.1,0.9]
1t (Xy6) [0.1,0.9]
R (X)5) [0.1,0.9]
RIS R (Xis) G1-G16
1 (Xy9) G1-G16
1t (Xy) G1-G16
A Y & (Xy) L1-19
70 (Xy) L1-19
b (Xy3) L1-19
HHAS R/ C TR (X,,) [18,28]
BERIELEE (X,5) [15,25]
PCM 241 (-) Xy P1-P5
PCM JE £ /mm Xy [5,100]
LI RE R B /mm Xog W6-W10
K AR/ C X0 [18,22]
HEENZE IR/ C X3 [24,26]
Jefkiifas e) X3 [0,90]
AR Y m? Xy [10,100]
25 JEE IR BE / mm X3 [100,500]
3 X T R/m? X3 [0.01,0.25]
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Fig. 2 Stepwise regression model structure diagram
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PRI ARAR I R B B (6T IR 2 (3) BRI 7.369 X,, + 5.729 X,, + 3.854 X,, +
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Tab. 2 Stepwise regression coefficient
_— _— ﬂ%ﬁ‘(‘éft:%%ﬂt PRIEIRE HLAEST
B PRt R 2 Beta w"E VIF
DH (HED) -3267.725 226.002 0.000

BB N 446.592  8.189 0.686 0.000 0.983 1.017

2B NR BRI -123.494  4.045 -0.384 0.000 0.980 1.021

AReihs L -784.885  31.913 -0.309 0.000 0.982 1.019

R )2 5 -0.694 0.057 -0.153 0.000 0.977 1.023

Jedkk L -305.261  31.990 -0.120 0.000 0.980 1.021

ARAMEH 16.340 1.830 0.113 0.000 0.971 1.030

VIR -254.772  31.393 -0.102 0.000 0.980 1.020

J& TR i -142.576  20.106 -0.090 0.000 0.975 1.026

Jesh e e -7.507 1.028 -0.092 0.000 0.977 1.023

Lo IR 2 R -0.368 0.056 -0.083 0.000 0.970 1.031

VHSMEERH 7.369 1.766 0.053 0.000 0.976 1.024

RS D2 R 0.251 0.056 0.056 0.000 0.981 1.020

RO AR IR 2 B -0.203 0.056 -0.046 0.000 0.987 1.013

JLAMERH 5.729 1.803 0.040 0.002 0.978 1.023

PaAME R R -0.174 0.056 -0.039 0.002 0.982 1.018

RO AT -3.000 1.009 -0.037 0.003 0.983 1.017

ARAMER R -60.210  20.118 -0.038 0.003 0.984 1.017

Jeohha R EE LR -0.203 0.065 -0.040 0.002 0.968 1.033

[N S -2.498 0.996 -0.031 0.012 0.989 1.011

e 3.854 1.598 0.030 0.016 0.983 1.017

AR A -0.368 0.179 -0.026 0.040 0.964 1.037

PCM 27 6.667 3.297 0.026 0.043 0.971 1.029
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Fig. 3 Regression diagram of simulated value of discomfort degree

hour and SLR predicted value
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Tab. 3 Residual statistical table of discomfort degree hour

HA HgE A e/ ME BRAE FH{E R 22
DH A 3791.5938 5741.6099 4764.2056 342.14055
k% -523.69379 522.80048 .00000 144.74873

FRUETIAE -2.843 2.857 .000 1.000

PrifEsk 2= -3.578 3.572 .000 .989
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Tab. 4 Relative error range of discomfort degree hour

(i THRE W MXHRZE/ %
DH FBRAE 5547.30 5741.61 16.03
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Fig. 5 Relative error stratified gradient range of discomfort degree
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Fig. 6 The degree of influence of predictive variables
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