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Table 1  Variation of temperatures at different measuring points along pipelines under different air velocities and air temperatures
C
0.5 m-e s 1(2017-12-20) 1L 0me s 1(2017-12-19) 2.0me s 1(2017-12-18) 4.0 m e+ s 1(2017-12-23)
10. 0 21. 6 3L 2 40. 8 10. 1 21 2 3L 4 40. 4 10. 2 219 324 40. 9 11 4 219 32.0 40, 8
Air temperature
T1 139 20. 9 288 36. 3 9.6 18 0 27.5 36. 2 9. 4 18 5 281 36. 2 10. 9 18 9 28 3 37.3
T2 19. 5 24.5 311 37. 3 15.3 213 29. 5 37. 8 134 213 29. 6 37.9 13. 8 20. 8 29.7 38 3
T3 19. 8 23.5 285 33. 8 157 20. 8 281 35. 7 137 20. 6 283 36. 0 139 20. 6 29. 4 37.5
T4 20. 5 22. 6 26. 2 29. 9 16. 8 20, 4 26. 3 32. 6 14. 6 20. 1 26. 5 33. 0 15. 1 20, 2 27. 9 35. 2
Measuring T5 20. 5 22. 4 25.3 28 2 17. 3 20. 4 25. 6 3L 1 151 19. 9 25. 4 3L 5 15. 6 20. 3 27. 3 34,3
points T6 20. 3 219 24. 2 26. 9 17. 5 20. 0 24. 6 29. 8 15. 2 19. 4 24. 6 30. 2 15.9 20. 2 27. 0 33. 6
T7 20. 3 216 23. 9 26. 3 17. 5 19. 9 24,3 29. 1 15. 3 19. 2 24. 3 29. 6 16. 2 19. 9 26. 6 32.9
T8 20, 4 21 3 23.3 25. 2 18 0 19. 9 23.7 27. 9 15. 7 19. 2 23. 4 283 16. 9 20. 0 25. 8 3L 9
T9 20, 2 21 4 23. 0 25.0 181 19. 9 235 27. 6 15.9 19. 0 231 27. 9 16. 9 20, 1 25. 8 3L 7
Temperature difference —6. 3 —0.5 5 8 1.3 —8&5 —1L9 4.0 8 6 —6.5 —0.5 5.0 8 3 —6.0 —L2 25 5 4
between inlet and outlet
21 OC D) - 0 O. 5\1. 0\2. 0\4: Om - 571 .
’
, 2 C 4,
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Table 3 Variation of temperatures at different measuring points along pipelines under different air temperatures and soil temperatures ‘C
13,8 C(2017-12-09) 15. 1 C(2017-12-15) 22,5 °C(2017-12-23)
Average soil temperature
1L 7 21. 3 3L 9 40. 0 12. 3 21. 3 3L 3 40. 4 11 4 219 32.0 40, 8
Air temperature
) —2.1 7.5 181 26. 2 —2. 8 6 2 16. 2 25.3 —1L1 —0. 6 9.5 18 3
Air-soil temperature difference
T1 9.9 17. 5 27. 2 35. 9 9.7 17. 6 26. 4 34. 0 10. 9 18 9 283 37. 3
T2 1L 7 18 8 27. 9 36. 3 1L 9 19. 3 27. 2 35. 0 138 20. 8 29. 7 383
T3 1.7 18 2 27. 1 35. 3 11 9 18 8 26, 4 34. 1 13. 9 20. 6 29. 4 37.5
T4 11. 9 17.5 25.0 32.5 12. 1 18 1 24,7 3L 7 15. 1 20, 2 27. 9 352
Ts 121 17. 1 24, 4 3L 2 12. 5 17. 9 24. 0 30. 7 15. 6 20. 3 27. 3 34. 3
Measuring points _
T6 12. 0 16. 7 23.7 30. 4 12. 5 17.5 234 29. 9 159 20. 2 27. 0 33. 6
T7 12. 1 16. 7 23.0 29. 7 12. 4 17. 2 22.9 29. 2 16. 2 19. 9 26. 6 329
T8 12. 3 16. 4 22.1 28 2 12. 6 16. 9 22. 2 280 16. 9 20. 0 25. 8 3L 9
T9 12. 4 16. 1 22. 0 27. 9 12. 9 17. 6 219 27. 8 16. 9 20. 1 25. 8 3L 7
Temperature difference —2.5 L4 5 2 8 0 —3 2 0 4.5 6 2 —6. 0 —12 2.5 5 4
between inlet and outlet
40. O’\’40. 8 OC [}
138,15 1.225°C , - , . [24]
26. 2,25 3,18 3 C, ,
8 0.6.2.54C, s [21] 10.00—15.00,
- , [29] 25 C,
8 ’ - ’ N ’ 8 Y -
, R 0.361 6(T,,—T.u)—1 643 9, -

O. 99 o - Tair:Tsoll+4* 5’
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Heat Transfer Performance and Parameter Regulation of
Internal Air Heat Exchange System in Active Heat Storage Body

CAO Yanfei,ZHOU Haiyuan, BAO Encai, JIANG Chengyao,SUN Yachen,ZOU Zhirong
(College of Horticulture, Northwest A &. F University/Key Laboratory of Protected Horticultural Engineering in

Northwest, Ministry of Agriculture, Yangling,Shaanxi 712100)

Abstract: The solar greenhouse was used to provide the environmental conditions required for the
study. The fluences of different wind speeds, air temperatures, and air-soil temperature differences on
internal temperature inside the pipeline,inlet and outlet temperature difference and heat storage and
release capacity of air-soil heat exchange system (ASHES) in the active heat storage body were
tested. In order to get the heat transfer efficiency and optimize the control parameters of the air heat
exchange system inside the active heat storage body. The results showed that the inlet and outlet
temperature difference increased with the increase of indoor air temperature under the same wind
speed conditions. In the heat release stage, when wind speed of air inlet was 0. 5—4. 0 m « s ', the heat
release of ASHES increased with the increasing of wind speed, the average heat flow was 9. 8 —

', the heat storage

73. 9 W. In the heat storage stage,when wind speed of air inlet was 0. 5—2. 0 m * s~
of ASHES increased with the increasing of wind speed, the average heat flow was 21. 4 —70. 2 W.
When wind speed of air inlet were 2 0 m + s ' and 4 0 m « s~ ' ,respectively, the average difference of
heat flow was 2. 7 W, and coefficients of performance (COP) of different winds were not much
different. At the same wind speed, the inlet and outlet temperature difference was increasing with the
increasing of indoor air-soil temperature difference, and it was recommended that the indoor air
temperature set when the fan was turned on during the day should be at least 4. 5 °C higher than the
heat storage body soil temperature.

Keywords: solar greenhouse; active heat storage body; air-soil heat exchange system; wind speed;

temperature difference;heat flux



