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Fig.1 Schematic diagram of the solar heat storage system

Note: 1. The inlet value of solar collector;2. The backwater value of
solar collector;3. The circulating pump;4. The inlet value of underground
pipe;5. The backwater value of underground pipe;6. The undergroundpipe

network ;7. The insulation esevoir.
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Fig. 2 Material object picture of solar greenhouse
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Fig. 3 Weather conditions outside the greenhouse
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2.1 KMHBEERRAHE
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FHEEI K H B K R A PR E 51
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n— A PHEB AR AR T 1 80% s Q — K BH RB AR #h8 Hh k3K
PR, T Q — TIH Y B A BH RE £ A8 BT W U ) A8 3K
KFHAE,J;Q =NCM, (T, —T)(2),XH . N—2HE B
T MBI C— KB LA 4. 2 T/ g M — K PR RE B P gs
HK IR &, g5 T,— A PR BB 4R 2 2% [ /K VR B (FE 1, 0 A,
W), Cs T — R IR & /K i /K IR BE (B 1, W 8 W), °C,
Q = DA cosd (3), R H: A— K FHRESE S A R

JEHER, m? s G— BT B 10 min #9 7K 7 1] K FH#&
S RERE , W/ s t— TR 8] , s 30— K PHRBSR $ua% 57K F
FrI A HE AR A=NXLXdW, X . N—%
HERmEAEG L — 2 A EBERE md—2H S
P HAR m, R 1 AT KBRS AR S AL ROR %
BRI M/, PR ALBOR T 40. 690, IR T4
K 40. 0061, YA I% R 4t H K FH REAR PR AR 1 BB R 475
RIS AT A S K SR K FHBE 3 AR R 170 min,
{E R BH B SR AR T HIROR T 34 64. 920, BAR BARSER T
Pomd ], B i T AN SR FH 5 S RO B, ROR A
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*x1 KPHBESE PR F R R
Table 1 The average efficiency of solar collectors
H# Date  t/mn  Th/C T3/C Q/J Q/J n/%
2011-1-17 170 23.8 49. 4 175 240 012 115813 719  64.9

2011-1-18 270 22.2 58.7 302 932 452 162 459 675  53.6
2011-1-19 100 26.5 38.0 100 591 470 51 230 435 50.9
2011-1-20 120 26.4 33.7 96 824 412 32 625 464 33.7
2011-1-29 110 24.6 34.8 106 926 974 45 488 709 42.5
2011-1-30 160 213 37.9 166 811 344 73 841 261 44.3
2011-1-31 200 22.2 47.0 198 986 938 110 027 484  55.3
2011-2-1 130 20.5 3L3 124 512 216 33 738 201 38.5
2011-2-6 160 19.5 28.4 129 123 004 39 702 474 30.7
2011-2-7 310 26.5 34.2 177 090 129 34 405 844 19. 4
2011-2-8 160 22.9 33.2 146 706 097 45 947 785 3L2
2011-2-9 230 20.9 29.0 163 664 695 35 874 657 21.9
P-4 Average 177 23.0 38.0 127 517 799 92 941 460 40. 6

2.1.2 KIBEERRGETFHBR PG HRIE IT iRt
FIOR FHBESE Pas 5 BRIR 2 7K b 2 6] A 2R A FH RE R 4
T IR 7K 2t 77 2 ORIR 3 7Kkt 2, o — 3 i
fEAF 2 BRIR 3 K M, — FR S TEE A AR K AR R
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Q/Q (5, p— KIHAERE MR G E PR Q—
PRR Kb A K PR, 5 Q— PRI IR B BL A4 K FH
fiE.]3Q =CM, AT(6), 3 - M, — R 3 7Kt 7K B9 R
B g AT— IR % 7K Mt 5 K FH RE 4R P AR 18 2R T 2R A1 25

WK, Cs Q = D AtGeosd (1), KA. 0, —Ti

PATEIRB BR8], s, FER 2 AT, KFHEEE R AR ST
WEPECRERIK 70. 9% (BIEIA R JG FRIR & 7K Tt i F
BIR2Z{UCR 18.0C, FBEZRIBE KM T HKESLZ,
HAE IR E K oK I B I8 45 LR A& 3R, (B 40 R K FH
RS BRI , LR B ST PR A B A PR A /K IR, 2011
1 A 17~20 HEIMEESIRAL—8. 8°C, & 7K 8
M, R PHBEE AR G AR A AR 49. 6205 BSR 2011 4% 2
A 7 HKPHEBEME T EIRRIUCH 19. 4%, KPHAEE
IR A 197.06 MJ,HH FEIRIBFHRIE
—LIC,HEBAKD, KIHEEE MR E MR ]
ik 73.5%.,
x2 KIAGEBERRSEHTEHHE

Table 2 The efficiency of the solar heat storage system

H 3 Date t1/min AT/C Q/] Q/] /%
2011-1-17 480 11.7 454 348 074 225 271 200 49.6

2011-1-18 500 14.8 464 369 808 286 515 600 61.7
2011-1-19 480 15.8 501 445 044 305 449 200 60. 9
2011-1-20 490 14.7 460 065 594 283 810 800 61.7
2011-1-29 500 24.0 530 959 025 464 066 400 87.4
2011-1-30 520 18.0 532 135 090 348 146 400 65. 4
2011-1-31 530 19.0 540 788 039 366 114 000 67.7
2011-2-1 520 219 539 627 204 423 494 400 78.4
2011-2-6 560 25.4 571 214 833 490 921 200 85.9
2011-2-7 520 10.2 267 986 383 197 064 000 73.5
2011-2-8 540 24.3 541191 718 469 282 800 86.7
2011-2-9 530 11.2 298 587 766 215 611 200 72.2
F-#) Average 514 18.0 475 226 548 339 645 600 70.9
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M,— 0 T8 PR K G B g5 AT, — 45 10 min # R4
K R K IR 25 °C 3 Q = CML AT (9), R Q—
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#3 XIEERRZNHTERE

Table 3 The underground heat quantity of the solar heat storage system
H#i Date t/min ATz/°C Q/] Qs/]
2011-1-17 250 14.1 64 251 600 260 013 600
2011-1-18 250 11.9 79 934 400 218 988 000
2011-1-19 270 10.5 58 791 600 193 300 800
2011-1-20 290 10. 2 61 546 800 187 756 800
2011-1-29 210 15.4 57 330 000 285 331 200
2011-1-30 250 4.9 34 213 200 89 997 600
2011-1-31 240 14.7 65 965 200 271 656 000
2011-2-1 250 10.0 71 652 000 184 245 600
2011-2-6 250 9.5 59 446 800 175 005 600
2011-2-7 260 6.4 36 716 400 118 456 800
2011-2-8 250 12.1 67 645 200 222 129 600
2011-2-9 320 3.3 22 066 800 60 060 000

34 Average 258 10.0 56 630 000 188 911 800
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Fig. 4 The effects of the solar heat storage system
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Fig. 5 The environmental situation of the solar greenhouse in weather conditions(1)
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Fig. 6 The environmental situation of the solar greenhouse in weather conditions(2)
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Fig. 7 The environmental situation of the solar greenhouse in weather conditions(3)
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The Effect of A Solar Heat Storage System Applied in The Solar Greenhouse

LIU Bo-cong, QU Mei, MIAO Yan-xiu, CHEN Qing-yun
(College of Agriculture and Biotechnology,China Agricultural University, Beijing 100193)

Abstract: Aiming at how to improve the temperature of the solar greenhouse and provide suitable environment for
vegetables in winter,the effect of a solar heat storage system was studied. This system could absorb the solar energy and
transformed into the water energy during the day,then transferred to the soil energy through underground pipes during
the night, thereby improving the air temperature. According to the heat-flow pattern,the results showed that the average
efficiency of solar collectors was 40. 6% ;the average heat storage efficiency of the solar heat storage system was 70. 9%5,
what's more,it could improve the water temperature by 18. 0°C and this system could store an average heat quantity of
55.6 MJ in three different weather conditions. With this system, the average air temperature was 13.9°C, increased
4.4°C 3—20 cm and—40 cm soil temperature were maintained at 19°C ,improved 3~5°C at night. These results showed
the solar heat storage system had a good heat storage capacity,it could effectively improve the air temperature and soil
temperature and provide suitable environment for vegetable crops.
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