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Abstract. A non-stationary thermal model for determining the 
temperature and humidity conditions in a greenhouse is considered, based 

on the method of elementary balances. The accuracy of the method was 
assessed based on the heating temperatures of film and glass transparent 
fences of the greenhouse. Research was carried out on changes in 
temperature and humidity in a greenhouse during the day. 
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2 Materials and methods 
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As in collectors, or <hot boxes=, the 

<optically thick= or <optically thin= layer do not apply to them; they also have (especially 

3 Results  
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As you can see, the heat balance equations are quite simple, but it is obvious that the use 

of average temperatures of bodies in practical cases of studying non-stationary processes 

requires being limited by the possible temperature difference in these bodies. In this case, 

this condition is satisfied for transparent fences (in [7] it is shown that even in glass 

transparent fences, it does not exceed 1⁰C), and we will also assume that it is also true for 
the volume of air in the greenhouse. The question of average soil temperature is more 

complicated. In this model, taking into account the low intensity of thermal processes in the 

greenhouse, we will assume that the soil represents a certain volume of water with a layer 

thickness such that the temperature difference in it is also small. 

4 Discussion 
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⁰C. This is due to 

th is almost <gray=, 

selective; up to 2.7 µm it absorbs little, then its absorption coefficient increases tens of 
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As you can see, the structure of losses is significantly different. So in film transparent 

fence significantly less radiation loss, but much more transmission loss. In general, film 
transparent fence losses are 17% greater than glass transparent fence (this is for the receiver 

temperature tz = 60⁰C). As the receiver temperature decreases, the difference decreases, for 
example, at tz = 30⁰C it is about 8%. 

Figure 5 shows the results of modeling the temperature and humidity conditions in a 

greenhouse measuring 10x10x10 with vertical wall 1 oriented to the South (Figure 1) at a 

constant outside air temperature tc1 = 20 ⁰C, sky temperature tr = 0 ⁰C, normal solar 

radiation Ec = 600 W/m2 initial temperature in the greenhouse 20⁰ C and humidity 60% for 
latitude 41⁰ and solar declination =00. 
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Fig. 5. Temperature and humidity conditions in a greenhouse with film transparent fencing; Eс1, 
W/m2 – density of solar radiation on wall 1, tv, ⁰С – temperature of the water layer in the greenhouse 

10 cm thick, tB, ⁰С – air temperature in the greenhouse, , % - air humidity in the greenhouse. 

As you can see, air humidity and water and air temperatures change noticeably during 

the day. In this case, not only the processes of water evaporation are observed, but also the 

condensation of steam from the air. So if about 10.8 kg evaporates per day. water, then 

about 8.5 kg condenses during the same time. water from the air in the greenhouse 

(condensation begins at approximately 15.30). 

5 Conclusion 
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