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Effects of different natural ventilation methods on the
performance of solar greenhouse
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Abstract In order to explore the changing laws of indoor environmental factors in solar greenhouses under different
natural ventilation modes, and improve the natural ventilation efficiency of solar greenhouses, two different natural
ventilation modes were designed including the whole window opening type and the interval window opening type of the
rear slope. The greenhouses with the whole rear slope window opening type and the interval rear slope window opening
type were respectively recorded as G1 and G2. Compared with the solar greenhouse (G3) using roof ventilation and

top ventilation, the greenhouse environment and tomato growth and yield of the above three natural ventilation systems
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were studied. The results showed that: On a sunny day. the indoor light intensities of G1 and G2 were respectively
26.34% and 10. 16% higher than that of G3, and the wind speed severance rates of G1, G2 and G3 were 0.80, 0.74
and 0.90, respectively. The average temperatures were respectively 33.7, 33.8 and 34.8 C and the average relative
humidity was 47.15% , 47.21% and 44.03% . On a sunny day at 13:00, the temperature distribution of the plant
canopy of G1 and G2 showed the temperature of the south was higher than that of north, while the temperature

distribution of the plant canopy of G3 was on the contrary. The yields of tomato in G1 and G2 were 19.54% and 6.90%

higher than that of G3, respectively. In summary, the overall opening window on the rear slope is optimal.

Keywords solar greenhouse; natural ventilation; rear slope; performance
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Fig. 3 Changes in light intensity inside and outside greenhouses on

a typical sunny day (a) and typical cloudy day (b)
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a typical sunny day (a) and typical cloudy day (b)
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Fig. 5 Distribution of canopy temperature in greenhouses on a typical sunny day
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Fig. 7 Changes in relative humidity inside and outside greenhouses on

a typical sunny day (a) and typical cloudy day (b)
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Table 1 Effect of different types of indoor solar greenhouse tomato growth and yield
i EE A R/ em ZXH /mm F it /g Dry weight
Greenhouse Plant Stem
type height diameter 2 Root 2% Stem i Leaf
G1 39.57+1.73 b 6.47+0.54 a 0.5540.07 a 1.26+0.10 a 2.83%0.30 a
G2 40.00%+2, 26 a 6.25+0.35 b 0.51£0.09 a 1.3040.10 a 2.77£0.32 ab
G3 42.82+2.86 a 5.6540.54 b 0.4740.05 a 1.17£0.15 a 2.37£0.22 b
= A L SPAD f& R/ g bk it/ kg
§ AH R A . .
Greenhouse SPAD Fruit Yield per
RGR
type weight plant
Gl 0.09040.003 0 a 57.0243.38 a 45.944+1.47 a 1.04%+0.15 a
G2 0.09040. 005 0 a 53.494+2.21b 42.214+1.34 b 0.9340.08 a
G3 0.08640.002 1 a 53.544+3.30 b 39.474+1.59 b 0.87+0.13 a

T RPN TR ORTE 50K P F 25 B3,

Note: Different lowercase letters from the same column indicate significant differences at the 5% level.
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