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Analysis of typical meteorological year and hourly value generation method
with radiation data missing
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Abstract: In view of the problem that the lack of solar radiation data leads to the inaccuracy of building energy
consumption simulation and building energy conservation analysis, this paper takes Xi’an as an example to study the
selection of typical meteorological year (TMY ) and prediction of hourly radiation when the solar radiation data is
missing. First, through correlation analysis, it was found that the easily obtained sunshine duration had the highest
correlation with solar radiation. Therefore, on the basis of the traditional Sandia method, TMY was selected
according to sunshine duration instead of radiation, and the parameters of the selection results were compared and
analyzed to verify the accuracy of TMY selected by the new parameters. Then, reasonable prediction input
parameters were selected through the comparison of the main influencing parameters of solar radiation, and hourly
radiation prediction was carried out by using neural network and its optimization algorithm, which has strong ability
in dealing with generalization problems. The obtained results were compared with statistical model and observation
data. Finally, an office building model was established according to the building energy conservation design
standards in China. The meteorological data obtained by the proposed method were used to simulate and verify the
energy consumption of the building, and the changes in the heating and cooling energy consumption were analyzed
respectively. Results show that the proposed TMY selection method could well solve the problem of selecting TMY
in areas with radiation data missing, and the neural network algorithm could accurately predict hourly radiation
data, which provides a new idea for the study of building energy conservation with radiation data missing.
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Tab.1 Correlation coefficient between daily meteorological parameters and solar radiation at Jinghe Station in Xi” an from 2006 to 2017

GBS MR/ % FIRE/C i/ C o mREE/C O SFHRGE (mes )

BRXE/ (mes ™) HEEREVL X6/ (°) =/

MEREH  -0.493 0.576 0.653 0.442

0.015 0.034 0.825 0.020 0.56

%2 Sandia 755 HRHYBERBEH AT EARDSKSHNER T

Tab.2 Weight factors of different meteorological parameters of Sandia method and the sushine duration instead of radiation method
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Tab.3 Selection results of TMY (Sandia selection method)
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Tab.4  Selection results of TMY (selection method of sunshine duration instead of radiation )
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Fig.2 Relation diagram of influencing factors of solar radiation
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Fig.3  BP neural network structure diagram
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Setting information of office building envelopes and

Tab. 5

indoor parameters
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Tab. 6  Simulation results of energy consumption (TMY selection

and analysis) (kW « hm™?)
ENy FeIEREFE ¥4 REAE RME TS S REAE
2006 22.21 15.42 37.63
2007 19.73 12.03 31.76
2008 25.00 12.22 37.22
2009 26.34 12.36 38.70
2010 20. 85 12.05 32.90
2011 27.44 13.12 40. 56
2012 28.90 14.59 43.49
2013 20.31 16.16 36.47
2014 19.62 14.48 34.10
2015 17.60 14. 64 32.24
2016 15.64 17.78 33.42
2017 16.59 16.35 32.94
ZAEY 21.69 14.27 35.96
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Tab.7  Analysis of relative deviation of TMY selection results
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Phik ik B B B

(kW + hm~2) % (kW - hm~2) % (kW - hm~2) %
Sandia 777 18.15 -16.30 14.02 -1.80 32.17 -10.54
H IR B SR 3 s 18.76 -13.40 14.90 4.40 33.66 -6.40
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Tab.8 Simulation results of energy consumption( hourly solar radiation prediction and analysis)
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SR 5, 13.45 18.63 32.08

BP A5 13. 64 1.41 18.51 -0.64 32.15 0.22

GA-BP %) 13.71 1.93 18.55 -0.43 32.26 0.56
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