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Abstract 

 

We use a field study to investigate the effect of the basic climate parameters 

upon the changes in the rate of heat loss over time.Accounting for this effect 

allows a more efficient regulation of the heating systems. 
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It is well known that the rate of the heat loss (q) depends on a number of climate 

parameters, including the outside air temperature (tout ), the indoor air temperature (tin), 

the relative humidity of the indoor and outdoor air ( , %), solar radiation (I), 

and the wind flow velocity(v), which are stochastic by nature. In addition, it is also 

known that these parameters are strongly correlated.In this work we aimed at 

evaluating the correlations between the heat loss and the climate parameters 

mentioned above, and the pairwise correlations between the climate parameters. The 

data used for this study were obtained by measuring the heat loss and the climate 

parameters with the interval of one hour during 144 hours in the buildings with fired-

brick envelopes of various design during the winter season in the city of Tashkent, 

Uzbekistan. The results are illustrated in Figures 1 and 2. 

Figure 1 shows how the correlationbetweenthe heat loss (q) andthe outdoor 

temperature (tout), Rtq( ), and between the heat loss and the solar radiation (I), RIq( ), 

depends on the time lag. The analysis of the data indicates a significant relationship 

between the heat loss through the building envelope and the temperature (

). In addition, with the lag of =2 hours, the function Rtq( ) reaches its maximum 

which indicates the presence of delay between these parameters, i.e. the largest 

changes in the heat loss occur 2 hours after the temperature change. The change in the 

intensity of solar radiation also has a strong effect on the magnitude of the heat loss 
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through building envelope (Rмах=0.8) in the conditions of Tashkent; the time lag here 

is one hour. The opposite signs of the cross-correlation functions indicate the opposite 

directions of the effect of temperature and intensity of solar radiation upon the heat 

loss. 

Figure 2 illustrates similar patterns for the relationship between the heat loss and 

therelative humidity ( = ), and between the heat loss and the wind flow velocity. 

The values of these parameters were recorded simultaneously with temperature of 

indoor and outdoor air (Koroli, 2010). 

We have also estimated a relationship between the heat loss and the climate 

parameters in a polynomial form using the least squares regression (Koroli, 2012). For 

example, the relationship between the heat loss through the building envelope and the 

temperature was estimated to be the following: 

 

e 

 

where and e is the least squares error. The actual and fitted values are 

given in Table 1. 

The estimated relationships can be used to predict the changes in the heat loss given 

the major climate parameters in time, which allows adjustment of the operation of the 

heating systems in the buildings for a more efficient use. 

 

 
 

Figure 1: Time lag correlations between the heat loss (q) and the outdoor temperature 

(tout), and between the heat loss and the solar radiation (I) 
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Figure 2: Time lag correlations between the heat loss (q) and the relative humidity 

(φ), and between the heat loss and the wind velocity(V) 

 

Table 1. Actual and fitted heat loss 

 

Hour of the day Actual value Fitted value 

1 107.500 101.798 

2 105.299 104.822 

3 105.199 105.424 

4 106.099 106.815 

5 107.000 107.389 

6 106.699 106.042 

7 109.199 108.413 

8 89.000 92.590 

9 81.199 85.024 

10 72.399 75.473 

11 69.399 71.793 

12 60.399 63.969 

13 49.099 47.917 

14 48.099 50.469 

15 48.099 50.215 

16 62.899 59.522 

17 65.899 64.367 

18 72.500 74.309 

19 95399 96.419 

20 99.000 99.213 

21 97.199 100.598 

22 133.699 137.819 
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Hour of the day Actual value Fitted value 

23 106.799 107.408 

24 108.899 106.144 
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