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Kolmykov A.V.
PhD in Economics

Belarusian State Agricultural Academy
Gorki, Republic of Belarus

THE INFLUENCE OF SPATIAL FACTORS AND PRODUCTIVE
PROPERTIES OF THE EARTH ON ENERGY CONSUMPTION IN

AGRICULTURE

One of the largest consumers of energy resources of the republic is its agro-
industrial complex. In this regard, the search for ways to save energy in the
agricultural sector is an urgent task. It is carried out through the development
and implementation of energy-saving technologies in agriculture and animal
husbandry,  as  well  as  in  the  improvement  of  agricultural  machinery,  in  the
production of energy-efficient agricultural machinery and implements.
However, it is not always properly taken into account that all agricultural
equipment used in agriculture works in territories with different spatial
conditions and technological properties of the cultivated land. Therefore, the
expected economic effect of using energy-saving technologies and agricultural
units is not always achieved.

The science and practice of agricultural production is overlooked and
insufficiently taken into account such a powerful lever to create territorial
conditions for energy conservation in agriculture as land management, which
forms the organizational and territorial basis for increasing the efficiency of
land use, rationally organizes the territory and thereby provides favorable
spatial conditions for introducing energy-saving technologies and energy-
efficient agricultural machinery into agriculture.

For a focused orientation of land management on energy conservation, it is
necessary to study the influence of spatial conditions of land use, technological
characteristics and productive properties of the land on energy consumption in
agriculture.

The analysis of technological characteristics, spatial conditions and produc-
tive properties of lands of agricultural organizations of the republic showed that
they vary significantly across regions and areas. So, depending on the size and
configuration of the cultivated contours of arable land, the average rut in the
Brest region is 561 m, including the minimum in Drogichi (514 m), and the
maximum in Luninetsk district (760 m).
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To study the degree of influence of the main technological characteristics of
the cultivated land plots on energy consumption in agriculture, an analysis of
their correlation relationships is performed. In particular, it has been established
that the close relationship between the rutting length of the working section and
the energy spent on fuel in mechanized in-field work per hectare of cultivated
land is expressed by a correlation coefficient of 0.92 and a determination of
0.85 between the resistivity of the soil and the energy expended fuel - 0.89 and
0.79, respectively.

The influence of other technological characteristics on technological energy
costs is not considered by us, since they are taken into account when assessing
the quality of land in points.

The study found that the improvement of the spatial conditions of land use
and technological characteristics of the cultivated land is accompanied by a
decrease in techno-energy costs in agriculture.

.

. 

-
  , 

,
. 

. 

: 
, , .

.
  – 

, -



73

-
, -

-
-

.

: -
, .

, -
:  

; -
; ; -

. -
, 

-
: -

.
,

. 
, , -

. 

.

: ) 
, , 

; ) -
; ) 

, .
-

 ( . 1).
: ) 

, ; ) -

; ) , ) -
.

, , -



74

.
, , 

.
, 

,  
-

. 
, , :

.

  

. 1. 

:
) . : ,

, , , ;
) , . 

 – -
, . 

  – .

, -
: , , , -

, -
.

, , 
. 

, , , -
.

-
,

 ( .1)  ( . 2).



75

  
–

–

  

-

-

-

-

 – 

-

. 2. -

-

, , 
.



76

.

. 

. 

. 

. -
-

.

 : .
, ,

:

; , 
.

, -

, 
.

. 

,   23
 1995 . N 213 , 

 843  05.07.2004,  831  16.11.2016  637  23.08.2017,

, 
 25.11.2016   489 

 19  2016 .  1647/29777,

 ( ),



77

 22.08.2013   508 
 12  2013 .  1573/24105,

, 
 831  16.11.2016, 

, 

 23.05.2017  262 
 31  2017 679/30547, 

 « .

,  00032632 - 012:2009»,
 24.06.2009 .  35.

,  -
.

,  
-

, ,

.
. 

.

 8383,59466 . .

)  1 2 , 
34,3429 .

 1 2

, -
, -

. -
 1 . ,

-
.

 ( )  1
 48.82 2.

, , -

, , -



78

, , -
.

, .

-
).  1 

.

-
, 

.

1. : . - .
,   /  .:  .  .;  .

. . . - .: . . 2007. - 332 .
2. :  /
. , . . . - .: « », 2004. - 296 .

Krivenko O.V.
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ANALYSIS PARAMETERS OF MACROCLIMATE FOR DESIGN OF
HIGH-RISE BIO-CLIMATE BUILDINGS

One of main specifics of the design of bioclimatic buildings is the principle
of their adaptation to the natural environment [1]. This approach enables get-
ting an architecture that meets the qualities of the natural ecosystem. The basis
of bioclimatic design decisions is the figuring out of the bioclimatic parameters
of the construction area [2]. Bioclimatic assessment is an evaluation of the posi-
tive and negative impacts of various climatic factors of the territory during con-
struction. The influence of the climate is considered when solving many archi-
tectural and construction problems: the choice of the construction area, plan-
ning and design decisions, the location of the building, considering the orienta-
tion to the cardinal points, lighting, insolation, aeration. Climate is a multi-year
weather regime observed in specific territory. Bioclimatic climate assessment
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should be considered at three levels: macroclimate, mesoclimate (local cli-
mate), microclimate.

Macroclimate is a type of climate that prevails in larger areas and is speci-
fied by relatively uniform climatic characteristics that are different from those
of other regions. Architectural typological characteristics of the operation of
buildings for different macroclimate parameters and weather types: hot dry,
hot, warm, comfortable, cool, cold, extreme are developed at the moment.
Modern experience in the construction of high-rise buildings in different cli-
matic zones of the Earth provides an opportunity for analysis and systematiza-
tion. This is especially true for climatic regions with complex climatic condi-
tions, which significantly affect the design of high-rise buildings [3, 4].

In hot and dry areas of the equatorial, subequatorial, tropical climate, the
following factors must be taken into account: high air temperature (+35 -
+45°C), low humidity (24 - 40%), excess solar radiation, strong winds forming
sandstorms. Modern high-rise architecture has successful experience in the de-
sign of high-rise buildings in such climatic conditions, e.g. the Malaysian office
building «Equator Tower» (380m, 80 floors) that is designed specifically for a
dry and hot equatorial climate [5].

When designing high-rise buildings in climatic regions with cold and harsh
weather conditions (arctic, Antarctic, subarctic and sub Antarctic and moderate
climatic regions ), it is important to take into account the combined effect of
snow, wind and low temperatures, that can lead to snow accumulation, icing of
structures, uncontrolled fall of snow and ice from building structures. Effective
solutions of aforementioned problems were implemented during development
of the world's northernmost skyscraper “Lakhta Center”, St. Petersburg, Russia,
which is located one thousand kilometers from the latitude of the Arctic
Circle [6].

Macroclimatic characteristics provide first idea of the climatic design back-
ground. Experience in the construction of high-rise buildings in various macro-
climatic conditions enables generation of typical features of design solutions
for bioclimatic buildings for territories with the same climate background indi-
cators.
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