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A field survey on roof ventilation system of single-span plastic greenhouse
in cucurbitaceae vegetable cultivation
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Abstract : This research was conducted to obtain the basic information for establishment of standard guidelines in the
design and installation of roof ventilation system in single-span plastic greenhouse. To achieve this, the greenhouse structure
& characteristics, cultivation status, and ventilation system were investigated for single-span greenhouse with roof
ventilation system cultivating the Cucurbitaceae vegetables, watermelon, cucumber, and oriental melon. Most of single-span
watermelon greenhouse in Haman and Buyeo area were a hoop-style and the ventilation system in those greenhouses
mostly consisted of two different types of ‘roof vent (circular or chimney type) + side vent (hole) + fan’ and ‘roof vent
(circular type) + side vent (hole or roll-up type)’. The diameter of circular and chimney-type vent was mostly 60cm
and the average number of vents was 10.5 per a bay with vent spacing of average 6.75m. The ratio of roof vent area
to floor area and side vent area in the single-span watermelon greenhouse with ventilation fan were 0.46% and 7.6%,
respectively. The single-span cucumber greenhouse in Haman and Changnyeong area were a gable roof type, such as
even span, half span, three quarter and the 70.6% of total investigated single-span greenhouses was equipped with a
roof ventilation fan while 58.8% had a circulation fan inside the greenhouse. The ratios of roof vent area to floor area
in the single-span cucumber greenhouse ranged from 0.61 to 0.96% and in the case of the square roof vent, were higher
than that of the circular type vent. On average, the roof ventilation fan in single-span cucumber greenhouse was equipped
with the power input of 210W and maximum air volume of 85.0 m’/min, and the number of fans was 9.75 per a bay.
The number of roof vent of single-span oriental melon greenhouse with only roll-up type side vent ranged from 8 to
21 (average 14.8), which was higher than that of other Cucurbitaceae vegetables while the vent number of the greenhouse
with a roof ventilation fan was average 7 per a bay.

Key words : Cucurbitaceae vegetables, Roof ventilation, Roof vent, Single-span plastic greenhouse, Side vent, Ventilation fan
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Table 1. Survey items on roof ventilation system for single-span greenhouse.

Classification Survey items

Greenhouse structure

& characteristics & number of layer

greenhouse type, width & length, roof & eave height, greenhouse orientation, covering materials type

Cultivation status

kind of crops, cultivar, cultivation period, plant density, plant spacing

Ventilation system

ventilation type, purpose of ventilation, vent type & size, interval, number of vents & fans, vent (or

fan) spacing, materials, opening height, electric power input (W), maximum air volume (m3/min), fan

blade size, etc.
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Table 2. The structural characteristics and covering materials in single-span greenhouse with roof ventilation system in Cucurbitaceae

vegetable cultivation.

Covering materials

Crops Greenhouse Greenhouse Width Length Roof helght Eaves helght laver
P type orientation” Y -
(m) Ist 2nd"
Water- N-S (72.4%) 3) EVA, PE, EVA,
H 6.89+1.25 97.9+£3.93  2.10£0.2 1.37+0.21
melon ooP E-W(27.6%) ? 7:9+3.9 7 7 PO  PVC, PE
Even span, N-S (41.2%)
15.342. 4+15.0  3.13+0.35 2.25+0.78 EVA, PE -
Cucumber Half span, 4/3  E-W(58.8%) L 78 EVA,
. Hoop, N-S (56.3%) EVA, PE,
.88=+0. T4, 20£0. .16x0.
Oriental melon Arch roof E-W(43.7%) 5.88+0.45 94.7+4.55 2.20+0.18 1.16+0.15 PO

1)Covering materials fixed inside the greenhouse.

JGreenhouse orientation : N-S (North-south) and E-W (East-west).

YMean of 10~15 farms + SD.

Table 3. The cultivation status of Cucurbitaceae vegetables in single-span greenhouse with roof ventilation system.

. Period of Ridge Furrow(path) plant spacing Planting density
Crops Cultivar .. 2
cultivation (cm) (plant/m”)
Speed-honey,
Watermelon Speedplus-honey, Sep. ~Jun. 312.5+58.2" 51.343.54 33.9+4.52 0.73+0.16
Passion, etc
Samcheok,
Cucumber Year-round 86.0+23.0 45.0+£10.0 39.7+7.01 3.02+0.60
Cheonggang, etc
Ohbok-honey,
Oriental melon  Ohbokplus-honey,  Nov.~Aug. 266.0+24.1 41.0£5.48 40.8+6.15 0.78+0.11

Joeundae, etc

YMean of 10~15 farms + SD.
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Table 4. The characteristics of roof ventilation vents in single-span greenhouse with roof ventilation system in Cucurbitaceae vegetable
cultivation.

Roof vent Roof vent area
Crops Ventilation Roof vent Diameter Height Spacing Number of floor arca /side vent
type type vent /bay area
(cm) (%)

Roof vent + Side
Water- vent (hole) + Fan Chimney or
melon Roof vent + Circular

58.0+4.47" 2834236 6.75:0.87 10.5£0.58 0.46+0.04  7.60+0.20

. 60.0£0.00 31.742.89 8.33+2.08 8.67+1.53 0.37+0.13  6.06+1.88
Side vent (roll-up)

Roof vent + Side vent

82.0+£20.5 545+12.1 7.25+1.89 12.0£1.73  0.61£031 12.7+£7.91

(roll-up) + Fan Circular or
Cucumber Root e Square
ool vent + Side vent q 87.543.54  0.040.00 6.1741.04 11342.08 0.96+0.18  20.0+2.39
(roll-up)
Roof t + Si
Oriental cof vent + Side i ey or S6.7£5.77 3504707 600212 7.00:424 033015 4494301
vent + Fan
melon Circular
Roof vent + Side vent 60.0+0.00 28.842.5 525+126 14.84556 0712024  521+4.02

YMean of 10~15 farms + SD.
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Table 5. The characteristics of ventilation and circulation fans in single-span greenhouse with roof ventilation system in Cucurbitaceae

vegetable cultivation.

Crops Fan Number of Blade Power input  Air volume Installation
P fans / bay Size (cm) W) (m3/min) position
Ventilation ~ 63.2%”  3.60£0.89"”  46.0+2.24  262.0£26.8  77.0+14.1 Front/back
Watermelon . .
Circulation 0% - - - - -
Ventilation 70.6% 9.75+5.32 40.0£7.07 210+14.1 85.0+8.66 Roof
Cucumber ) ) )
Circulation 58.8% 5.00+1.41 32.9+8.11 42.5+10.6 39.0+12.2 Inside
. Ventilation 5.5% 4.25+0.502) 43.3+2.89 253.3+46.2 61.0£15.6 Roof, Front/back
Oriental melon
Circulation 0% - - - - -

YMean of 10~15 farms = SD.

?The ratio of the number of greenhouse with ventilation (or circulation) fans to the total number of investigated greenhouses.
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