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Fig. 2 Daily changes of five-day sliding average temperature
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Table 1

Comparison of calculated values with actual values of coal consumption and heating duration

FEMEA /L » (667 m?) !

(]

I 2R ik m db 5t o g & g (]
1 H 1. 11 0.85 0.62 0.53 0.40 0.30
2 HH 0.93 0.74 0.54 0.46 0.36 0.25
3 HH 0. 62 0.49 0.37 0.30 0.28 0.17
il 4 JIHTE 0. 34 0.26 0.16 0.09 0.13 0.08
i< 10 H H ¥ 0.38 0.27 0.17 0.10 0.00 0.10
it 11 HH¥ 0.70 0.51 0. 40 0.30 0.17 0.20
12 HH ¥ 0. 96 0.75 0.56 0.47 0.32 0.29
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Fig. 3 Distributions of multi-span greenhouse heating durations



150 Ak TR 27

2006

VUK DY )G b 58 2 B 50 1 00 4 e X b il 393 #4546 200
d BL B (3) )7 AR HERE SV R 25 1 ()50 70 H X 4
TN BN ; R A o X AN AE 80 d LR,
28 750 5 KR B AR, L fe et i
2.3 FEEHKEEREEESH

A SC S A AS ) X3 PRI = (202 3 L b
Ji K BB A, T R R %) 1~ 4 .10~ 12
H 7 A A8 PR 7 AN T IR E Y, i
BRECLE X, el S50 T 7 A HiFesa) , X1
KB IHCIE 7 AN AL R X, B e 7 AN H i
SRR R R LA IL A i i 1) e R & 0. 7. thi kST
7570 [ R T R % H E PR R i S A R
WL 2, EFEIER A0 W 40 XL HT R, (1) N2
FERERE, T o BN 2k, A% 22 AR K, ARG 7 1)
ToREREC ) AR A0 e pE AT ) TG R 40 1l DX A e
3 DX RN 25 g 38 43 b X)) #1671 w BERE( BRI
5% G iy A A T 3 5 0 b DX A A RE S A T 200

t/(667m’) , FERIAFER I 220 o (2) 0BT 46 HFESE
ORI, A A CREE R B 1 L ko 12 A
Fi2 A, d675 1 PR R AR R 30% A,
12 H i 20% LA E, 2 H i 20% 5BL R (3) WH H P
FEERA, 1 H Y, BB N 58 450 B i JL 5 fn
TSy o DX R A A E 1 1/(667 m?) LA L, LLE
JRAT [ S5 ] 0T P 52 4t 110 Pl L g Dy o [ KR, 20 3k
1.48 t/(667 m®) A1 1.45 t/(667 m®); 12 J1.2 J]iX£e4h
X KB HAE 11/ (667 m?) LL Lo (4) 75 E e X,
MRZ, BARRIE RELIEIT 2 41 R(JERT 162 K, =
203 K), HAEFELE & (b 5T 76 /(667 m®), K2 75
/(667 m*)) SAbntHZEARZ, tAbat /b1 o, S EE 1R
DAL, 4 SR i FE B R R INR 309 4 D) AH O 4b, 348 1) R 1 3
] () P 34 38 8 A5 5%, SR W2 3 1) b 5t B F 34 iR %
(1.2°C) LEARZAE 2. 9°C(HKZ 4. 1°C) o il il = EFE
(RN, B2 R R B2 SO 1 K e A, SR 303 T 1) - 247 il
JE b TR AR

£2 PEFEHHTRER. SABTFHRRERFRES(THEE)

Table 2 Calculated heating duration. daily average coal consumptions and yearly coal consumptions

i AWM VAHTY 20T 3 HHTY
/d FEE L FE FEHEE
b u 162 0. 62 0. 54 0.37
Kok 158 0.61 0.53 0. 36
A HE 152 0.57 0.49 0.33
b} 176 0.69 0.56 0. 41
b 201 0.86 0.74 0.51
o Bl 188 0.85 0. 74 0. 49
IS S 202 0.96 0. 84 0.58
WS AR 210 1.11 0.93 0. 62
ki 119 0.40 0.36 0.28
EERY 134 0.45 0. 41 0.29
b M 123 0.41 0.37 0.27
F 134 0.45 0. 40 0.28
mMoA 100 0.38 0.33 0.23
B 140 0.53 0.46 0.30
o 143 0.51 0. 44 0.31
i W 120 0.42 0.37 0.25
K 115 0.39 0.36 0.23
5T 103 0.37 0.32 0.21
iR 70 0.32 0.27 0.16
vk 102 0.38 0. 34 0.22
B 74 0.30 0.25 0.17
L B 206 0.55 0.48 0.39
7S 146 0.52 0. 43 0.30
= M 174 0.67 0.53 0.37
L 214 0.73 0. 60 0. 45
o 186 0.76 0.61 0.43

19 4% K 5% 192 0.89 0. 83 0. 56

/U (667 m*) ™"

4 HHEY 10 HHFY 11 HHFS 12 AHTH R

FERL A FERLLE FERE AL FERL FEHEhE
0.16 0.17 0. 40 0. 56 76
0.14 0.15 0.37 0. 54 74
0.12 0.14 0.35 0.51 68
0.20 0.24 0. 44 0.61 88
0.29 0.33 0.56 0. 80 120
0.26 0.27 0.51 0.75 110
0.32 0. 34 0.61 0. 87 133
0.34 0.38 0.70 0. 96 151
0.13 0.00 0.17 0.32 40
0.12 0.07 0.24 0. 39 50
0.10 0.04 0.19 0. 34 42
0.10 0. 06 0.23 0. 39 48
0. 06 0.01 0.16 0.31 33
0.09 0.10 0.30 0.47 59
0.12 0.12 0. 30 0. 46 59
0.08 0.05 0.21 0. 36 41
0.07 0.04 0.19 0. 34 38
0.07 0.07 0.20 0.33 33
0.03 0.03 0.15 0.28 22
0. 08 0.08 0.20 0. 32 33
0.08 0.10 0.20 0.29 21
0.30 0.28 0.43 0.53 88
0.13 0.14 0.33 0.48 60
0.19 0.24 0.43 0. 60 84
0.30 0.33 0.50 0. 68 109
0.23 0.27 0. 47 0. 69 97
0.24 0.31 0.58 0. 81 122
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Fig. 4 Distributions of yearly coal consumptions on multi-span greenhouse
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Analysis of heating duration and heating load

of multi-span greenhouse in China

Zhang Yahong', Chen Qingyun’™
(1. College of Agriculture, Ningxia University, Yinchuan 750021, Chinas
2. College of Agronomy and Biotechnology, China A gricultural University, Beijing 100094, China)
Abstract: Using architectural design standard as a reference, the climatology method of five-day sliding average
was adopted to calculate the durations of daily average temperature less than many given temperatures, to
compare these calculated durations with the actual heating periods of multi-span greenhouse in China, the heating
duration of multi-span greenhouse was determined. The heating load in China was also obtained by adopting
Japan’s degree-hour method. The results are as follows: 1) The determined heating period, which was obtained
by duration of daily average temperature less than 10°C of local 30 years” daily temperature, is in good agreement
with that of matter-offact, and it varies from zero at the southern part areas to 365 days at most areas in Qinghai
province and Tibet Automomous Region; 2) The maximum coal consumption occurs in January, next does in
December and February, by calculation the average coal consumption in January is 30% of whole year in north
China, more than 20% in December and less than 20% in February. There are significant differences within
different areas on the annual energy consumption. The calculation of heating duration and energy consumption
can provide basis for on standardized heating-design as well as reference for the energy-saving for the multi-span
greenhouse.

Key words: multi-span greenhouse; heating duration; coal consumption



