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a b c

.1.        ( , %)   : 
a – ; b – ; c – . 

Fig.1. Graphs of the influence of various factors on labor productivity ( , %) in absolute units: 
a – tem-perature; b – humidity; c – illumination. 
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.2.      
    -

. 
Fig.2. Graphs of the influence of various factors 

on labor productivity in relative. 
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Fig.3. Curves of coefficients of influence on la-
bor productivity. 
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.4.   -  
. 

Fig.4. Example of the surface of the cal-culated 
values: a - calculated surface; b - comfort 
plane of the parameter. 
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Fig.5. Surfaces of point sets of values of pa-
rameters (in the section of a building) that 
are estimated (estimated DNij) with the 
values of the reference variant D ij: - sur-
faces of values of the parameter of calcu-
lated variants; b-calculation point field; -
the surface of the values of the parameter 
of the reference variant. 
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Multiparameter estimation of buildings 
environment using point calculation 

is a direct way to their energy efficiency 

Volodymyr Yehorchenkov 

Summary. According to the law of optimum 
in ecology, each factor has a certain range (the 
optimum zone) in which a person feels fine. If the 
factor values come out of this range, the body is 
depressed. When constructing the environment in 
buildings, it is important that the values of the 
factors approach the optimum zone to the maxi-
mum extent. Therefore, the goal of this paper is to 
develop a comprehensive assessment of the vari-
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ous factors acting on humans. Labor productivi-
ty was adopted in this paper as an assessment 
criterion. The curves of changes in labor 
productivity from one or another factor were 
described by point equations. For practical im-
plementation, three factors were taken: the tem-
perature and humidity of the air in the room, as 
well as the angular height of the light vector. 
The curves of changes in labor productivity 
from these factors were combined into one 
graph. The values of factors in fractions of units 
from comfort values were plotted along the 
abscissa axis. This made it possible to deter-
mine coefficient of the influence of factors rela-
tive to each other. For a complex estimation, a 
point set of surfaces of calculated or measured 
values was formed. Using the coefficient of 

variation formula, the average deviation from 
the comfortable value for each factor was de-
termined. In the end, the averagely weighted 
deviation was determined for all the factors 
being evaluated, taking into account the coeffi-
cients of an influence. The best solution to the 
environment in the building is that in which the 
weighted average criterion assumes a minimum 
value. These research results will allow to cre-
ate an effective environment in buildings with 
minimum energy and money costs, which will 
increase the level of energy efficiency of build-
ings. The results of studies of this work are 
brought to the development of the algorithm. 

Keywords. Law of optimum, comprehensive 
assessment, labor productivity, point calcula-
tion, coefficient of influence, comfortable value.
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