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CALCULATION OF HEAT LOSS OF A REAL LIFE OBJECT 
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The paper deals with calculation of real building heat loss utilizing the written program for such case. The real 

objects is presented and examined its layout and materials used. Next the average temperatures in region obtained from 
measuring are used in order to obtain as accurate results as possible. After that,  the final table with detailed losses or 
gains with explanation and interpretation of the results is presented in the final part of the article. 
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INTRODUCTION. Several previous papers were 
focused on presenting the algorithm and program for 
determining the object´s heat losses. This program is 
now verified by its application on real life object. From 
the several alternatives, the project of low energy two 
storey house (Fig. 1) from Andante [1] company had 
been chosen. This building is constructed from modern 
perspective materials and the blueprints together with 
construction materials with their thickness were 
available. The surface area of the house is 78,75 m2, the 
25 m2 garage wasn´t analyzed because it won´t be 
heated. 

 

 
Figure 1 – Analysed object 

 

EXPERIMENTAL PART AND OBTAINED 
RESULTS. Analysed object. The figure (Fig. 2) [1]  
shows  the  blueprints  of   ground  floor,  where  the  red  
lines are virtual walls with zero resistance. These virtual 
walls had to be made in order to correctly set the object 
into program, because it doesn´t allow atypical rooms 
with more than 5 walls,  or more windows and/or doors 
in one wall.  The program calculates with with standard 
model of square or rectangle room. One wall can have 
one windows and/or one door defined. When the wall is 
shared by two or more rooms, it is recommended to 
divide it with the virtual zero resistance walls into 
smaller fragments.  

When using the program  and defining an object the 
part with the walls composition is the most important 
one. Because the calculations with thermal reistances is 
analogical to calculations with electrical resistances, the 
total thermal resistance of the wall can be considered 
like serial resistance connection and due to comutative 
nature of adding, it is not necessary to follow the order 
of isolation layers.  

Because the calculations with thermal reistances is 
analogical to calculations with electrical resistances, the 
total thermal resistance of the wall can be considered 

like serial resistance connection and due to comutative 
nature of adding, it is not necessary to follow the order 
of isolation layers. 

 

 
Figure 2 – Blueprints of ground floor 

The commercially available and used Climatizer 
plus products of 280mm thickness (130 mm in case of 
inner walls) and Fasotherm 40mm are priducts from 
mineral stone wool, therefore they can be substitued 
with one joint 320 mm thick layer of generic mineral 
stone wool with thermal conductivity: 

                        = 0,038 W/m-1.K-1              ( 1 ) 

Gypsum plasterwall can be merged together into 
one layer (especially in case of inner wall, where the 
plasterwall is from both sides of the wall) 25mm thick 
in case of inner wall. 

The wall from wooden modules which is the main 
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construction material of the outer wall as well as inner 
wall was considered as hard wood where the thermal 
conductivity is:   
                                  = 0,2 W/m-1.K-1               (2) 

The  inner  wall  has  30mm  air  gap  from  both  sides  
between the wooden modules and gypsum plasterwall, 
the  outer  wall  has  this  gap  only  from  one  side.  The  
thermal conductivity of air is:  
                          = 0,026 W/m-1.K-1                 (3) 

The height of the rooms was considered as a 2,5 m 
which is standard for rooms.  

The windows were wooden frame eurowindows 
with insulation double glass and because the thickness 
of the glass is defined by manufacturers and is same for 
every window, the program calculates directly with 
thermal resistance which in this case is:  
                          R = 0,83 m2.K.W-1                (4) 

For simplicity sake, the interior doors were 
considered as a standard doors from soft wood 4,5 cm 
thick, which were solid, without any glass elements. 
The thermal conductivity of such doors is: 
                         = 0,165 W/m-1.K-1               ( 5 ) 

In case of the building´s floor, the 10 cm thick layer 
of concrete as a foundation was considered, the 30 cm 
thick wooden modules like in case of outer walls, 
280 mm thick layer of insulation with floor cover 
defined by room´s purpose. 

The ceiling had the same thickness as the outer wall 
with one 12,5 mm thick gypsum plasterwall, 3 cm of air 
gap, 320 mm thick layer of thermal insulation, plaster 
and floor cover of upper room. 

The upper floor ceiling/roof was considered as 
a  wall  between  floors  but  with  6  cm  of  air  gap  and  an  
addition of 0,5 mm thick layer of steel as a roof cover.    

OBJECT´S HEAT LOSS. When all the walls, ceilings, 
floors, windows, doors and roof are defined, the calculation 
of heat losses occurred. The calculation had been made for 
each month, where as the outer temperature the average 
statistical temperature value was used for the specific 
month.  Following figure (Fig. 3) shows the graphical 
representation of statistical data. The same is also present 
in table form (Table 1).  

 

 
 

Figure 3 – Temperature graph 2005–2010 

 

Table 1 – Average temperatures in table form 

 2005 2006 2007 2008 2009 2010 AVG 
Jan -1,9 -4,0 1,9 -0,5 -3,2 -2,5 -1,7 
Feb -3,0 -2,4 2,8 2,4 0,3 -0,8 -0,1 
Mar 2,4 2,3 7,9 5,1 4,5 4,6 4,5 
Apr 10,6 11,2 11,2 10,4 13,6 10,4 11,2 
May 14,9 14,4 17,0 15,3 15,5 15,4 15,4 
Jun 17,2 18,5 20,5 19,9 18,1 18,2 18,7 
Jul 20,4 22,3 21,6 19,8 21,4 21,7 21,2 

Aug 19,3 18,4 21,5 20,1 21,2 20,3 20,1 
Sep 16,3 17,2 13,9 14,2 17,6 13,5 15,5 
Oct 10,9 11,1 9,5 11,1 9,7 7,1 9,9 
Nov 3,4 5,6 2,2 5,5 5,8 7,3 4,9 
Dec -0,9 1,7 -1,9 2,5 0,1 -3,5 -0,3 
 
The room temperatures are set to constant value 

during the day: 
 general living rooms, kitchen and dining room 

to 21 ºC; 
 bathrooms and toilets to 23 ºC; 
 stairs, room for clothes to 16 ºC; 
 utility room to 14 ºC. 

After using the values from table (Table 1) the 
desired thermal powers (or heat losses) were (Table 2):  
 

Table 2 – Resulting thermal powers for each month 

Month 
Average 

temperature  
Thermal power 

needed  

Jan 
 

-1,7 ºC 
 

1243,86349 W 
Feb -0,1 ºC 1155,03397 W 
Mar 4,5 ºC 899,649115 W 
Apr 11,2 ºC 527,675516 W 
May 15,4 ºC 258,752091 W 
Jun 18,7 ºC 62,9837737 W 
Jul 21,2 ºC -85,325558 W 

Aug 20,1 ºC -20,069452 W 
Sep 15,5 ºC 252,819718 W 
Oct 9,9 ºC 585,032621 W 
Nov 4,9 ºC 881,651284 W 
Dec -0,3 ºC 1190,13469 W 

 
The calculated thermal powers which need to be 

delivered to cover the heat losses on the first look may 
seem a little low. However it is important to note, that 
the analysed object was low energy house, therefore its 
construction with very thick layers of insulation on 
every wall reflects that. The thermal power is valid for 
the specified temperature, which is just statistical one. 
The program however allows to specify the custom 
outer temperature value, which can be defined by user 
in case that the user wants to calculate for different 
region with different temperatures.  
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Table 3 – Calculated heat losses/gains through every wall of the object 
Thermal heat losses/gains 

through walls Wall 1 Wall 2 Wall 3 Wall 4 Floor Ceiling Sum  
Room 1 -3,41 105,89 0 -12,22 1,61 -0,53 91,34 W 
Room 2 0 7,74 15,38 -5,17 1,39 -0,46 18,87 W 
Room 3 27,64 5,17 22,41 5,17 3,69 1,73 65,82 W 
Room 4  -5,17 3,57 0 1,04  -0,55 W 
Room 5 -32,26 -3,07 13,64 -5,17 2,11 -1,40 -26,15 W 
Room 6 0 46,01 12,99 5,17 7,14 -1,55 69,77 W 
Room 7 120,59  0 9,49 10,52 1,78 140,62 W 
Room 8 68,22 16,81 3,69 0 9,14 2,98 100,86 W 
Room 9 -19,98  1,25 -17,98 2,20 4,7 -34,51 W 

Room 10 -17,98 10,60 -26,51  1,04 2,23 -32,84 W 
Room 11  0,56 17,98 0 0,33 0,10 18,99 W 
Room 12 0  5,031 0,68 0,88  6,59 W 
Room 13 -0,68 0  0,79 0,56  0,67 W 
Room 14 0 18,06 31,95  1,11 0,36 51,49 W 
Room 15 67,63 0 22,89  10,23 2,44 100,75 W 

         
Room 1_1 -14,16 0 137,13 -0,87 -1,42 10,78 147,04 W 
Room 2_1 9,44 0,79 24,62 -1,31 0,54 3,002 37,09 W 
Room 3_1 1,70 45,38 12,47 1,19 0,58 10,88 72,23 W 
Room 4_1 83,31 0 -2,04 22,93 -1,04 24,15 128,35 W 
Room 5_1 88,66 3,41 21,73 0 -9,68 22,36 136,17 W 
Room 6_1 74,29 69,88 7,20 -16,31 -3,45 37,89 169,52 W 
Room 7_1 -1,13   -17,81 -0,18 1,83 -17,30 W 
Room 8_1   -9,06 -31,47 0,24 1,83 -38,46 W 
Room 9_1 1,13 32,45 1,83  0,11 1,88 37,43 W 

       1243,86 W 
 

The table (Table 3) shows the thermal losses or 
gains  through  every  wall  of  the  object  which  was  
specified. The user can see and compare all the walls, 
can identify the wall where the thermal loss is very 
high, therefore it needs to be insulated properly. This 
table show the situation for January where the average 
value of outer temperature was only -1,7 ºC. 

The closer analysis of the table blank fields and 
fields with zero value can be seen. The zero value fields 
represent the thermal losses through the wall between 
rooms that have the same temperatures (the stable state 
is considered). The blank field represents the virtual 
wall with zero resistance.  

In this case, in order to get the bigger picture, the 
powers should be merged in case of rooms which were 
divided by virtual walls. For example the sum of power of 
rooms 7 and 15 represents the room 107 (living room) on 
the  ground  floor,  the  sum  of  powers  for  room  6  and  14  
represents the room 106 (kitchen) on the ground floor.  

 CONCLUSIONS.  It  depends  on  user  how  he  labels  
the rooms when he defines them into program. The output 
of the analysis, which is the sum of all thermal losses, or 
from the different point of view the powers which need to 
be delivered to keep the desired temperatures (in this case 

1243,86 W) will serve as an input value for the analysis for 
the analysis of heating possibilities 
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