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Hourly method of marine meteorological parameters for building energy
consumption calculation
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Abstract; To obtain the suitable hourly methods for key energy-saving meteorological parameters under maritime
climate condition, this study analyzed five energy-saving meteorological parameters including temperature, dew
point temperature, relative humidity, wind speed, and atmospheric pressure. By comparing representative inland
and coastal cities, the applicability and characteristics of linear interpolation, cubic spline interpolation, piecewise
cubic Hermite interpolation, Akima interpolation, and radial basis function interpolation in maritime climate
conditions were discussed. Results show that under maritime climate conditions, the best interpolation method for
winter temperature was cubic spline interpolation, and that for humidity was Akima interpolation; the best
interpolation method for summer temperature and humidity was piecewise cubic Hermite interpolation. The best
interpolation method for dew point temperature was linear interpolation in both winter and summer, and that for
wind speed and atmospheric pressure was Akima interpolation in both winter and summer. The interpolation
accuracy of different meteorological parameters had the same overall trend in the same season. The interpolation
accuracy in summer from small to large was wind speed, dew point temperature, humidity, temperature, and
atmospheric pressure, and that in winter was dew point temperature, wind speed, humidity, temperature, and
atmospheric pressure. The interpolation accuracy of dew point temperature,, humidity, and wind speed was greatly
affected by the region, and they were affected in an ascending order of humidity, dew point temperature, and wind
speed. The interpolation accuracy of temperature and atmospheric pressure data was less affected by the region.
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Tab.2  Specific information of experimental data

Bt ) SRR IR/ h KBS
%70 A17THLIR -1 323 H24H 1
b i i TR (°C) (R SIREE (C) B (%) K (m/s) K (Pa)
HZ.7 20 H 1B -7 26 H 24 6¢ 1

Dhy U Ul &y 3ty 5 i vl S R Y — Ok
SO I OLIN ) P > F 24l - = S B Bl A R
FrXFEe, SR aIE 1 R T il 5 R T B ik
SRR A 2257 (BRI SEA AL
DAY b g S T T 3 T 3l PR SR X g 1 B R
SRR R R S S E M

31r
_— =
30 —o— JHyb
—e_

.
» m e
29r /‘\'\ Y

28r / \"o
// \, \\\\

27 N /// \.\- \.\
/ \
’ /’l

26+ \
/ / f/ \ \"\
25¢ / W \ .

u N /. \\.
23+ 4 / \
22+ "
21+ -/

20

B HFHRE/C

1 | 1 1 1 1 1

o1 2 3 4 5 6 7 8
At

1 BEEREZEAFREILL
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Fig.2 SSE of temperature interpolation
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Fig.3 SSE of dew point temperature interpolation
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