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� Line 1, the sun primarily serves as a source of light for site workers during the daytime 1 

of work. The sun also helps in drying material used in construction (such as, concrete, 2 

mortar, paints, etc...), see Pulselli et al. (2007) and Meillaud et al. (2005).�3 
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1       
Note 

2                                                                
Item 

Density (kg/m3) Volume (m3) 3                                  
Raw data 

Unit 4                                   
Transformity 

(seJ/unit) 

5                                
Ref. 

6                                              
Emergy (seJ) 

 Renewable Inputs        
1 Sun   6.19E+11 J 1.00E+00 a 6.19E+11 
2 water 1000 614.52 6.15E+05 kg 4.80E+04 a 2.95E+10 
         
 Non Renewable Inputs       
 Basement (floor)        
3 concrete 1500 5.1 7718 kg 1.81E+12 b 1.40E+16 
4 Soft limestone 1500 1.0 1544 kg 1.68E+09 f 2.59E+12 
5 Heavy concrete 2300 0.5 1183 kg 1.81E+12 b 2.14E+15 
         
 Ground floor (floor)        
6 concrete 1300 0.8 1071 kg 1.81E+12 b 1.94E+15 
7 heavy concrete 2300 0.2 474 kg 1.81E+12 b 8.58E+14 
8 Polyurethane effisol 35 0.3 11 kg 8.85E+12 c 9.57E+13 
9 Mortar 2000 0.3 618 kg 3.31E+12 c 2.05E+15 

10 Tiles 2300 0.1 118 kg 3.68E+12 c 4.36E+14 
         
 Underground Wall        

11 Concrete 1500 5.2 7803 kg 1.81E+12 b 1.41E+16 
12 Heavy concrete 2300 1.0 2393 kg 1.81E+12 b 4.33E+15 

         
 Wall (on the west)        

13 Light wood 500 0.2 110 kg 2.40E+12 f 2.64E+14 
14 Wooden fibre 40 0.6 23 kg 2.40E+12 f 5.64E+13 
15 Bricks 741 2.8 2040 kg 3.68E+12 c 7.51E+15 
16 Plaster 1400 0.1 206 kg 3.29E+12 d 6.76E+14 

         
         

17 Wooden panel 120 0.02 2 kg 2.40E+12 f 5.74E+12 
18 plaster 1200 0.02 24 kg 3.29E+12 d 7.87E+13 

         
 Wall coating        

19 Lime plaster 1400 0.1 73 kg 3.29E+12 d 2.41E+14 
20 Bricks 741 1.0 727 kg 3.68E+12 c 2.67E+15 
21 Plaster 1400 0.1 73 kg 3.29E+12 d 2.41E+14 

         
 Plastering        

22 Plaster 1400 0.01 14 kg 3.29E+12 d 4.68E+13 
23 Concrete blocks 1300 0.10 132 kg 1.81E+12 b 2.39E+14 
24 Lime plaster 1400 0.01 14 kg 3.29E+12 d 4.68E+13 

         
 Wall (East)        

25 Porothermn bricks30 762 0.3 196 kg 3.68E+12 c 7.21E+14 
26 Bricks 10.7 cm 1700 0.1 153 kg 3.68E+12 c 5.63E+14 
27 Bricks 10.5 cm 1700 0.1 153 kg 3.68E+12 c 5.63E+14 

         
 Wall (North)        

28 Concrete 1500 1.8 2694 kg 1.81E+12 b 4.88E+15 
29 Bricks 741 0.7 499 kg 3.68E+12 c 1.84E+15 
30 Wooden fibre 40 0.1 3 kg 2.40E+12 f 6.90E+12 
31 Light wood 500 0.1 27 kg 2.40E+12 f 6.47E+13 

         
 Intermediate Floor        

32 Plaster 1500 0.1 154 kg 3.29E+12 d 5.07E+14 
33 Concrete 1300 0.6 802 kg 1.81E+12 b 1.45E+15 
34 Heavy concrete 2300 0.2 473 kg 1.81E+12 b 8.56E+14 
35 Polystyrene extrude 35 0.3 11 kg 8.85E+12 c 9.55E+13 
36 Mortar 2000 0.3 514 kg 3.31E+12 c 1.70E+15 
37 Tiles 2300 0.1 118 kg 3.68E+12 c 4.35E+14 

         
 Room Partitioning        

38 Plaster 1200 0.1 74 kg 3.29E+12 d 2.44E+14 
39 Wooden fibre 40 0.5 20 kg 2.40E+12 b 4.75E+13 
40 Plaster+cellulose 1200 0.1 74 kg 3.29E+12 d 2.44E+14 

         
         

41 Concrete 600 0.1 73 kg 1.81E+12 b 1.33E+14 
         
 Roof rafters        

42 Terracotta 1900 0.1 153 kg 1.68E+09 b 2.57E+11 
43 Air space 1 0.0 0.04 kg 6.97E+12 a 2.80E+11 
44 Wooden fibre 40 0.5 19 kg 2.40E+12 b 4.63E+13 
45 Wooden board 800 0.1 43 kg 2.40E+12 b 1.03E+14 

Table1



 

1       
Note 

2                                                                
Item 

Density (kg/m3) Volume (m3) 3                                  
Raw data 

Unit 4                                   
Transformity 

(seJ/unit) 

5                                
Ref. 

6                                              
Emergy (seJ) 

 Upstairs Roofing        
46 Terracotta 1900 0.1 165 kg 1.68E+09 b 2.78E+11 
47 Air space > 1.3 cm 1 0.0 0.04 kg 6.97E+12 a 3.03E+11 
48 Wooden fibre 40 0.5 21 kg 2.40E+12 b 5.01E+13 
49 Light wood 800 0.1 46 kg 2.40E+12 b 1.11E+14 

         
50 Interior wooden door 750 0.06 48 kg 2.40E+12 b 1.15E+14 

         
60 Double glass window for 

external door 4,16,4 argon 
2700 0.03 82 kg 2.13E+13 c 1.74E+15 

         
61 Glass Window  2700 0.02 44 kg 1.41E+12 e 6.18E+13 

         
62 External wooden door 750 0.06 41 kg 2.40E+12 b 9.91E+13 

         
63 metallic gate 7874 0.01 48 kg 8.55E+08 a 4.12E+10 

         
64 Drainage system (PVC)   171 kg 9.86E+12 c 1.69E+15 

         
65 Staircase (wood)   300 kg 2.40E+12 b 7.20E+14 

         
 Purchased Inputs        

66 Fuel (Transports)   1.74E+08 J 1.13E+05 h 1.96E+13 
         
 Energy consumed (Electricity use on site)      

67 Nuclear (78%)   8.88E+05 J 2.00E+05 g 1.78E+11 
68 Hydro (14%)   1.59E+05 J 8.00E+04 a 1.28E+10 
69 Natural gas (4%)   4.56E+04 J 4.80E+04 a 2.19E+09 
70 Coal (4%)   4.56E+04 J 4.00E+04 a 1.82E+09 

 Total emergy for building manufacturing      7.11E+16 

[a] Odum et al. (2000); [b] Simoncini (2006); [c] Brown and Buranakarn (2003); [d] Meillaud et al. (2005); [e] Odum et al. (1987); [f] Odum 
(1996); [g] Brown and Arding (1991); [h] Bastianoni et al. (2005) 
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 �Ec, seJ 

Recycling  

1st 5.4E+11 

2nd 7.1E+11 

3rd 7.6E+11 

4th 7.7E+11 

5th 7.8E+11 

Table 2
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 Difference with initial 
emergy seJ 

Reuse  

1st 2.99E+11 

2nd 3.89E+11 

3rd 4.15E+11 

4th 4.24E+11 

5th 4.26E+11 

Table 3


