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Study on dehumidification system of floating seedling greenhouse
based on heat-exchange

Xiang Yang, Zeng Chaochen, Cao Fan, Wu Mingliang”

(College of Engineering, Hunan Agricultural University, Changsha 410128, China)

Abstract: Based on the second law of thermodynamics, a heat exchanging dehumidification system was designed. It
mainly composed of a hot-swappable ventilator and an environmental monitoring system. The goal of greenhouse heat
recovery was achieved by forced convection of the fresh air outside the greenhouse and the air in the greenhouse to lower
the humidity, and increasing the temperature of fresh air by heat exchanging. The parameters of internal environment of
greenhouse and working state of dehumidification system could be acquired remotely by the monitoring and control
system, and the humidity of the greenhouse could be regulated real-time. This system was applied to the greenhouse of
tobacco floating-seedling system, results showed that the heat exchanging dehumidification system had good
performance of dehumidification. Compared to the normal greenhouse, the average humidity of experimental greenhouse
with the average rate of heat recovery of 59.35% decreased 6.7% with an average increase in stem height stem of 0.4 mm
and stem diameter of 0.6 mm.
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Fig.1 The structure of heat-exchange ventilation dehumidifier
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Fig.2 The interface of system operation mode
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Table 1 The humidity of experimental greenhouses and
( 4) control in greenhouse
IC 1%
01-23 24.5 240 81.6 87.5
01-24 6.0 7.0 67.0 71.0
- o 01-25 19.5 19.5 82.8 91.5
. alaad 02-08 6.0 6.0 92.0 100.0
i llﬁf;iL GPRS[——E‘&M q 02-09 35 4.0 85.7 100.0
' Tl 02-11 7.3 7.5 95.8 100.0
RELR ) AL ’ . 02-13 6.1 6.5 82.5 100.0
fsuann |=f wan] ;;’;!__:'-,'_:.j ~ 02-14 113 12.0 870  100.0
I e 02-15 11.0 11.0 92.0 100.0
) EI 3 GPRS ZiziiZA4 02-19 10.0 10.0 90.0 95.0
Fig.3 Principle of GPRS remote monitoring system 02-20 290 220 84.0 85.0
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Fig.4 Mobile remote monitoring interface 2
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Table 2 The temperature of experimental greenhouses inside

and outside and heat average recovery of system

IC /C IC 1%
02-13 17:00 2.75 431 3.75 64.10
02-14 11:00 437 16.93 11.43 56.21
02-14 13:00 7.31 10.25 8.81 51.02
02-14 15:00 5.43 9.50 7.62 53.81
02-14 16:00 5.12 8.62 7.06 55.43
02-14 17:00 5.12 8.81 7.25 57.72
02-15 11:00 5.87 13.18 9.87 54.72
02-15 13:00 5.81 11.93 9.50 60.29
02-15 14:00 5.93 11.87 9.43 58.92
02-15 15:00 6.25 10.68 8.68 54.85
02-19 17:00 7.87 10.43 9.31 56.25
02-19 18:00 7.50 9.56 8.75 60.68
02-20 11:00 9.62 16.93 13.50 53.08
02-20 15:00 12.68 20.75 16.81 51.18
02-21  9:00 8.25 13.68 11.00 50.64
02-23 10:00  11.06 15.12 13.56 61.58
02-23 13:00  12.00 15.56 14.25 63.20
02-23 16:00 11.25 13.12 12.62 73.26
02-28 16:00  10.25 11.75 11.37 74.67
02-28 17:00  10.18 11.68 11.31 75.33
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