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The Research on the Relation Between the Principal
Meteorological Elements and Winter Heating in Beijing Area

FENG Tao LI Xun DING Deping XIE Zhuang

Beijing Meteorological Science and Technology Service Center, Beijing 100089

Abstract: In order to analyze the relationship between meteorological elements and heating, the daily aver-
age air temperature, relative humidity, the wind speed and total daily solar radiation during the 2009 heat-
ing season in Beijing Meteorological Observatory are selected as the meteorological elements; the supply
water temperature, return water temperature and difference between supply and return water temperature
in the Beijing Haiyuan Heating Department are regarded as the heating temperature; and these factors are
correlatively analyzed. The results show that the daily average temperatures and supply-return water tem-
peratures have an obvious negative correlation. Their correlation coefficients are —0. 75 and — 0. 62,
respectively. The correlation coefficients between the daily average relative humidity and supply-return wa-
ter temperatures are smaller, they are —0. 41 and —0. 47, respectively. and the correlation coefficients be-
tween the daily average wind speed and the above supply-return water temperatures are the least. In addi-
tion, the relationships between the various meteorological elements and supply water temperature, return
water temperature and the difference between supply and return water temperature are analyzed. A table
about the relationships between various meteorological elements and supply water temperature, return wa-
ter temperature and difference between supply and return water temperature is set up. Based on the table
of supply-return water temperature of daily average meteorological elements, the heating departments can
directly control the supply heating under the different weather conditions and adjust supply-return water
temperatures.

Key words: meteorological elements, supply water temperature, return water temperature, difference be-

tween supply and return water temperature
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Fig. 1 Temporal variations of the outdoor air temperature and supply (a) and return (b)

water temperatures in January 2009 in Beijing Haiyuan Heating Department
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Fig. 2 Temporal variations of the relative humidity and supply (a) and return (b)

water temperatures in January 2009 in Beijing Haiyuan Heating Department
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Fig. 3 Temporal variations of the wind speed and supply (a) and return (b)

water temperatures in January 2009 in Beijing Haiyuan Heating Department
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Fig.4 Temporal variations of the pressure and supply (a) and return (b)

water temperatures in January 2009 in Beijing Haiyuan Heating Department
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Table 1 Correlation coefficients between the supply
and return water temperatures and difference between
supply water temperature and return water temperature and
all meteorological conditions during 2008 to 2009 heating
season (from November 15, 2008 to March 15, 2009)
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HSE AR —0.75 —0.62 —0.87
BRSSPI 0.25 0.11 0. 20
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M 1 A LUE . BP0 S5 4 KR
AL [R] 7K I 5 22 52 B A 1 G AH O L 3 Sl ik 1) —0. 75,
—0.62 F1—0. 87, H - fF 5 H i b Xk Z .
T H S35 X 1 R R 3 I R R G A O A
JIN o 3R TR Sy R S A A R 45 R 7 A T
Eﬁﬂnﬂuﬁzr” Al A R W K U ST 1

ARG BR BRI EAER . N RRFENEEA

A5 AR A (4t A R R ARG A L [l /KR B S T A A 47 A
KT, RS Jr 2 1 P45 A A0 o T8 R XU
R S = B A 8 4 AR IR B AR R AL T BB B
A AR Fﬁi%’ﬁ%ﬂﬁt*ﬂfiﬁﬁ N R E N IR
JEASAR ZRURE A A i A AR S Ik R R
2 JE el 56 & lJtm 5 A ] KR R A [ K
R 22 S A AR G . A O R BRI TR A
5 d AP R PR 6. 25 BTk . Z 4R
JE 5 LR 1 R Y] .

1.3 ESKEZBEYESH. EKEEREMHED
KimEEIRR ST

AL BT T 4 & At = Pl 2008—2009 4
HEREZR (2008 4E 11 H 15 H & 2009 4£ 3 A 15 H)
REER HFEHE GRS K | KR 7 oRE, 38 8

T RS RERH O B A4 (8] K I8 R K H
HBEE KRB 22 (W3 2~6)

1.3.1 E]-T—i’jm/m L}ﬁﬁéﬁﬁ\@ﬂQaR
KB EE RS HT
M 2 tpr] LU BE A = AR R A T Ak

[m] 7 35k B AR (11 7K R RE 22 AN W R AR 5 iR U A1 G 2%

BA W

1.3.2 B-F¥HMRES ARG KRR ERL
KRB E R oM

M 3 AT LAE 24 H - 35 A X BE 7R 40 %%
~ 70 Y0 B A X B T i o A R B AT L At 1
B KRR,
1.3.3 B-F#HRik L mag bt = KiE K
KB E R HT
M FERAR R LIE 1.2 H P 2 XG5S i i
%2 BEHSESHEME.EAKRE
B H 6 KGR E £ 3 R

Table 2 Corresponding relationships between daily

BA LW

average air temperature and supply water temperature,
return water temperature and the difference between

supply water temperature and return water temperature
HPH50E/C fokiEE/ C BIKEE/ C M KR EE 2/ C

—6 51.7 39.6 12.0
—5 51.2 39.6 11.5
—4 50. 4 39.4 10.9
—3 48.0 37.6 10.3
—2 49.3 38.9 10. 4
—1 50. 3 39.5 10.7
0 47.7 38.0 9.7
1 48.3 38.6 9.7
2 45. 8 36.9 8.9
3 43.0 35.0 7.9
4 44. 8 36.8 7.9
5 41.8 34.3 7.4
6 43.2 35.5 7.7
7 44,4 36.6 7.7
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Table 3 Corresponding relationships between
daily average relative humidity and supply water
temperature, return water temperature and the

difference between supply and return water temperature
HP 331/ % Bk B/ C KRB/ C DK RE2E/C

20 50.5 39.3 11.1
30 50. 2 39.3 10.9
40 51.2 40. 2 11.0
50 49. 8 39.2 10.5
60 45.5 36.3 9.2
70 45.2 37.4 7.8
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Table 4 Corresponding relationships between daily
average wind speed and supply water temperature,

return water temperature and the difference

between supply and return water temperature

HOPH MG /m s~ ORI/ C ke / C fit ol Kl 22/ C

1 49. 4 39.4 10.0
2 47.9 38.1 9.8
3 48.3 38.8 9.5
4 50. 4 39.6 10. 8
5 51.1 39.8 11.2
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Table 5 Corresponding relationships between daily
average pressure and supply water temperature,
return water temperature and the difference
between supply and return water temperature
A3/ Pa HEKIREE/C KR EE/ C HEmIK IR EE 2/ C

0~10050 45.3 37.2 8.0
10051~10100 47.3 38.4 8.9
10101~10150 48.8 38.8 9.9
10151~10200 49. 8 39.1 10.7
10201~10250 48. 2 38.3 9.8
10251~10300 49.3 38.8 10. 4
10301~10350 51.0 39.2 11.7
10351~10400 50. 5 39.3 11.1
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Table 6 Corresponding relationships between daily
total solar radiation and supply water temperature,

return water temperature and the difference

between supply and return water temperature

, ;1 ;ﬁfﬁﬁ%ﬁ KRR/ C KRR/ C (ﬂ;;i’f .
500 48. 6 48. 6 10. 3
600 46.7 38.5 8.2
700 47.7 38.9 8.8
800 49. 4 39.6 9.8
900 47.9 39.8 8.1
1000 46.9 39.4 7.5
1100 46.7 38.5 8.1
1200 46.7 38.7 8.0
1300 44,7 36.6 8.0
1400 43.7 35.4 8.2
1500 45.4 36.4 8.9
1600 43. 8 35.5 8.3
1700 43. 8 35.7 8.1
1800 42.7 34.7 8.0
1900 44.9 36.4 8.5
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