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A SOIL REGENERATOR WITH A GRANULAR NOZZLE FOR 
GREENHOUSES

I. Boshkova, dr. of techn sc, prof., I. Mukminov, graduate student.
Odessa National Academy of Food Technologies

The need to develop energy-efficient methods for heating and cooling the premises increases 
every year. 

The efforts of many researchers are aimed at finding effective solar energy batteries to heat 
the premises under conditions of a significant daily temperature difference. It is advisable to use a 
dense layer of granular materials as an accumulating body. Due to the developed heat exchange 

II,Iu  

It  

IIt  

NIt  

NIIt  

 

t,u  

- 44 -

-813.
ons and d d vav riation ooofofofo dififififffufufuff siooononononononon cccccccccoefficient

g. J., 1975,55555,5  10,0,0,00, 22, p.p.p.p.p.1111313355555-14444.4.4.4.4

-19.

Chem. IIIIInnInIInggg.g.gg.ggg. Tec., 197111,, ,,,, 44343433343343, 17, s.967 9
Faghri M. A geeneneeneneene ererererrererrrala  analysis ofofofofofofofoff moisture

saturated porous meededededediuuuuummm.m.mm.mmm. InInnnnt.t.t.ttt.t.tt JJJJ... HHHHHeHHHH at and

Darmstadt, 1971.

-

UDUUDUDUDUDUU CCCC 66.045.1.1.1.1.13:3:3: 6666635.621.3

A SOILL REGE

I.

The
e



 
 

surface, which is the cumulative surface of all particles in the apparatus, the heat exchange intensity 
increases significantly. A regenerator for maintaining the required temperature level in greenhouses 
is one of the applications of using a regenerative device with a granular nozzle in the form of a dense 
layer, for which the source of heat is solar radiation. The temperature in a greenhouse should be on 
average from +16 to +25 8 degrees. The 
temperatures below and above the norm are undesirable for plants. It is known that the air in 
greenhouses in the spring period in the regions with moderate climate is intensively heated from solar 
radiation during the day time, and is significantly cooled at night due to temperature changes. This 
determines the rationality of the development of a regenerator that can accumulate heat during the 
day and use it to heat the internal volume of a greenhouse at night. The relevance of the research is 
determined by the need to save energy resources for heating premises, in particular, greenhouses. The 
development of effective soil regenerators requires a calculation procedure, which is used to obtain 
the data on the basic geometric characteristics of the regenerator and physical conditions of its 
operation.

The layout of the soil regenerator in a greenhouse is presented in Fig. 1

Fig. 1. The layout of a soil regenerator in a greenhouse: 1 granular material, 2 heat exchange 
channel, 3 air duct, 4 exhaust fan, 5 insulation, 6 soil in a greenhouse  

into consideration that 
the highest temperature in a greenhouse was at the top. That is why the air intake should be carried 
out under the roof of a greenhouse. During the heating period, the air is pumped by fan 4 through 
duct 3 into heat exchange channel 2 with granular material 1, heating it. To reduce heat losses, the 
heat exchange channel is covered by insulation 5. The heat exchange channel is located under the soil 
of greenhouse 6. During the cooling period, the heat from the heated granular material is transmitted 
to the air passing through the channel. Heated air arrives into the inner volume of a greenhouse, 
heating it.

The procedure for calculating the regenerator for the period of excess air heat accumulation in 
a greenhouse in the daytime was developed. The procedure is meant to carry out thermal design 
calculations of the soil regenerator. Calculations make it possible to determine the length of the 
regenerator channels, their number, and the weight of loaded material, as well as the duration of its 
effective operation at night, for the specified greenhouse dimensions and climatic conditions.

The developed procedure makes it possible to carry out thermal design calculations of the soil 
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regenerator. Calculations allow determining the length of the regenerator channels, their number and 
weight of loaded material, as well as the duration of its effective operation at night for the assigned 
dimensions of a greenhouse and climatic conditions. The procedure was tested on a greenhouse with 
an area of 18 m2, located in the warm continental climate zone, for April as the basic month for 
calculations. The method is based on empirical formula (2) to determine the intercomponent heat 
exchange factor. Calculations showed that the soil generator with 5 channels of square cross-section 
with the side of 0.4 m must have a length of 5.75 m, which allows placing it along the length of a 
greenhouse. The weight of rubble makes up 1,265 kg. The amount of accumulated heat QJ=46.68 J
enables maintaining the temperature in a greenhouse at the level not lower than 16 for 2.6 hours 
at the temperature of the environment of 7 . At the higher temperatures of the environment, the 
duration of regenerator operation in the cooling period will be increased until full compensation of 
heat losses. The limitation of calculations is that they are of an estimating nature, as the cooling and 
heating processes in a greenhouse, ambient air, and the layer of material occur in non-stationary 
modes. The non-stationarity of the processes is taken into consideration by the introduction of average 
by period air temperatures and granular material. To clarify the procedure, it is possible to include 
dependences for the calculation of the non-stationary process of heating and cooling separate particles 
in a layer. 

The heat design calculations of the regenerator with the channels of square cross-sections, 
filled with rubble with equivalent dimensions of particles of 3.5 cm, was performed. It was found that 
at the average heat flow in day time Qc=2,160 W, airflow rate in one channel Gg=0.066, kg/s, air 
filtration rate wf=0.34, m/s, average intercomponent heat exchange factor av=17 W/(m2K), length of 
the channel L=5.75 m. The amount of heat accumulated by a layer of rubble is QJ=46.68
considered greenhouse with the area of heat transfer surface, F=70.4 m2 at an average temperature of 
the environment at night t1=7 t2=16

n=9209 s. At an increase in the temperature of 
the environment during the regenerator operation, the duration of the regenerator operation will 
increase.
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THE DRYING OF GRAIN MATERIALS USING A MICROWAVE 
ELECTROMAGNETIC FIELD
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Thermal treatment of materials of plant origin is determining for the majority of technological 
processes, specifically, drying, sterilizing and bio-stimulation. The energy crisis and increasing 
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