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Experimental Analysis for Environments Variations of Greenhouses

— Distributions and Variations of Temperature, Relative humidity,
Illumination, Carbon dioxide and Wind velocity —

L5EE" AhEE B H*
Y. B. Kim J. C. Park Y. Paek
Summary

In this study, the environment variations and distributions in different types of greenhouses were

measured and analyzed. The elements of environment analyzed were temperature, relative humidity,

illumination, carbon dioxide and wind velocity. The analyzed greenhouse types were auto-multi type

which has an automatic environment control system and multiple continuous arches, regular-multi type

which has an temperature control system and multiple continuous arches, and single arch type which

has no environment control system without manual temperature keeping method. The results of this

study can be used for the greenhouse building and managements.
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Table 1. Specifications of greenhouses for measurements

A type

B type C type

(multi-auto)

(multi-regular)

(single)

5 arches(2375m’)

5 arches(2375m")

1 arches(427m’)

Dimension 95m * 25m * 6m 95m * 25m * 4m 95m * 4.5m * 2.15m

Materials vinyl house vinyl house vinyl house

Plants Denphare(3 yrs) Carnation{2 months) | Cumcuber(3 months)
70,000 plants 30,000 plants 880 plants

Heater 130,000 * 2(kcal/hr) STC9201 1 unit None

Thermal curtain

2 layer(inner)
2 layer(upper)

1 layer(inner)
2 layer(upper)

vinyl tunnel
+ straw mat

LPG 3.8-4.5 hg/hr

COy Generator 2500mmH;0, 2 units None None

Circulating fan 50m’/min * 55 units None None
Ventilation Fan 4 units Window None
Computer control One system None None

system
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Table 2. Specification of measuring instruments
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Instruments

Model and Specification

Alcohol thermometer

Hot and wet bulb temperature, Range : —10~50C
Small fan for measuring of wet bulb temperature

Surface thermometer

Model : HIOKI 3412, Range : —50~999C, Type®KmmCAkm

Anemometer

Model : Solomat MPM 500e, Range : 0~127m/s

Lux meter

Model : dm—28, TAKEMURA ELEC., Range : 0~500,000 Lux

Sound level meter

CS142C, CASTLE ASSOCIATES, Range : 40~ 120 dB

CO; Detector

GASTEC 801, 300~5000(10000 at half stroke)ppm
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Table 3. Operation situations of environment control things on greenhouse

A(multi-auto) B{(multi-regular) C(single)
Heater Off Off NONE
1 unit 102 00~16 - 17 [ 08 . 58~17 . 15
1 unit 08 : 25~17 © 20
Thermal curtain Open Open 09:17~16 - 40
09:57~16: 10 09:33~15:30 Straw mat open
10:30~16: 00
Tunnel vinyl open
Circulating fan 10 40~16 : 10 On None None
CO, Generator 10 30~10: 45 On None None
11:00~11:15On
Window 11:45~14:00 12:53~16: 40
Side window open Skylight open
13: 08~15: 10
Skylight open
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Fig. 1 Temperature history of greenhouse
depending on time from A.M. 7 1 00
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Fig. 2(a) Relative humidity history of greenhouse
depending on time from AM. 7 - 00
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Fig 2(b) Relative hugidity distribution
in the A typelmulti-auto)
greenhouse at 08:00
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Fig A1) Relative humidity diszritation
in the B typetauiti-requiar:
greernouse &t 8:00
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Fig 2ci Relative humidity distribution
in the 4 typetmulti-auto)
greerpouse at 10:00
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Fig 2g) felative numidity distribution
i the B typeimiti-reguiar!
greennouse a1 10:0
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Fig 2(d) Relative huidity distribution

in the 4 type(muiti-auto)
greenhouse i 14:00
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Fig,ﬂhi Reiative mmidity distribuiion
in the B typelaulti-reguiar)
greennouse at 14:00
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fig 2e) Relative humidity distritution
n the 4 type(multi-auto)
greennouse at 1600
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Fig 21 Relavive rusidity distribution
in the B type{multi-reguiar)
greenhouse at 16:00
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