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Improving the Distribution of Temperature by a Double Air Duct
in the Air-Heated Plastic Greenhouse
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Abstract. Air temperature variation along the length of the air duct in an air-heated plastic greenhouse was
large, 13 ~ 15°C between the front and the rear side of a greenhouse. To reduce this temperature variation, a
new PE-film air duct having a small duct inside a large duct (double duct) was developed. This double duct
was consisted of an inner duct with air outlets at a 0.15 m interval and an outer duct with air outlets at a
2.5 m interval. Diameters of the air outlet holes were 7, 15, and 35 cm from the front to the end of the inner
duct film, while identical 10 cm holes were used on the outer duct film. As a result, air temperature was
46°C at the beginning side and 47°C at the ending side, while the conventional single duct had 53°C at the
beginning point and 38°C at the ending point with a variation of 15°C. Height of a cucumber crop grown in
a greenhouse with the new double air duct system was 65.5 cm, 14% increase as compared to that in a
greenhouse with a conventional air duct system. Total fruit yield per 10a greenhouse in a greenhouse with
the new double air duct system was 4,616 kg, which was 17% greater than that in a greenhouse with a con-
ventional air duct system. Amount of heating oil consumption during March 3 to April 24, 2002 was 3,233
L per 10a greenhouse with the new double air duct system, which was 13% less than that with a conven-
tional air duct system.
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Fig. 1. A schematic diagram of the double duct system developed.

Table 1. Diameter and intervals of air outlet holes set for the treatments.

Inner duct Outer duct
Treatment Interval of Number  Diameter of  Area of Interval of Number  Diameter of  Area of
outlet holes  of outlet outlet hole outlet hole outlet holes  of outlet outlet hole  outlet hole
(m) holes (mm) (cm?) (m) holes (mm) (cm?)
Doulbe duct 13 3 75, 150, 350 1,176 2.5 16 100 1,256
Single duct 5 - - 2.5 16 100 1,256
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Fig. 2. Thermostatic distribution of two air distributing duct systems measured on Mar. 12, 2002.
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Fig. 3. Wind velocity of two air distributing duct systems measured on Mar. 12, 2002.
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Table 2. Growth 30 days after planting of a cucumber crop grown in plastic greenhouses with two air duct systems.

Treatment Front* Middle* Rear” Remark
Double duct 745a 68.6a 65.5b
- Planted on Mar. 4. 2002
Single duct 75.6a 65.9 a 57.2a
“LSD at a 5% level.

Table 3. Cucumber fruit yield and heating fuel consumption during March to June, 2002, in different position in the plastic
greenhouse.

Treatment Position of Fruit length Fruit diameter Mean fruit Commercial ~ Fuel consumption
greenhouse (cm) (mm) weight (g) yield® (kg/10a) (L/10a)
Front 24.7 304 163.5 4,901 a
Double duct Middle 239 29.2 148.5 4,715a 3233
Rear 24.6 28.8 146.5 4,148 a
Mean 244 29.5 152.8 4,616
Front 24.7 28.2 141.0 4,657 a
Single duct Middle 23.6 28.6 136.5 3979b 3724
Rear 22.6 274 120.1 3,135¢
Mean 23.6 28.1 132.5 3,924
“L.SD at a 5% Level.
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