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Figure 4-38: percentage of light distribution, floor analyses 

 
4.3.5   Conclusion 
        Rivet helped in the study to understand the building and highlight the advantages and 
disadvantages in it in pure engineering view and in a way that can’t be matched by any other 
program such as Auto Cad. 
The program was very helpful in showing the mechanism of determining the natural lighting 
percentages in the building throw the process of utilizing it as a solution in green buildings. Using 
this feature, buildings A, B, and GS were analyzed giving a highly accurate results in order to 
determine the additional amount of artificial lighting needed.    
In the survey process there were high difficulties in installing all the building components because 
ether it isn’t available in the program families which will result in incomplete schedules and 
insufficient results, also there was high difficulty to install some components because of the lack 
of access to its position in the 3-D model. 
In addition of that the program is very sensitive to the data entry which could lead to miss leading 
results if even a small in effective mistake was made during the model building process. For that 
reasons the survey schedules was made manually which was easier and less sensitivity and has 
more trustable results. In spite all of that the model is considered a great addition to the study and 
increase it engineering value. 
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CHAPTER FIVE 
RESULTS AND ANALYSES  

5.1 Introduction  
       This chapter presents detailed results and analyses for evaluating the three buildings of 
AASTMT (A, B, and GS) towards being upgraded to green building, the main focus of the research 
was to retrofit the effect of using the available natural lighting system, decreasing the amount of 
energy consumed via the electrical appliances installed and consequently their effect on the amount 
of greenhouse gas (GHG) released, in addition to the operating cost when green building polices 
have been implemented to them.     
 
5.2 Energy consumption 
5.2.1 Indoor lighting  

            Buildings (A, B, and GS) were designed in a way that a natural lighting illuminates most 
of the rooms and laboratories except for some rooms and corridors that have limited accessibility 
of natural lighting. Conley (2010) stated that, the greater reliance on natural lighting would reduce 
the amount of energy consumed, the operating cost, positively affect human health, workplace, 
academic performance, productivity, and reduce absenteeism by at least 20 %. According to El 
Din (2011), renewable energy is the best choice for securing energy demand to the next generations 
with clean environment. 
 
 5.2.2 Daylight Harvesting 
          According to the case study here in, light level detectors could be used to augment natural 
light with artificial light to maintain a constant lighting level within a space, while reducing energy 
consumption. This technique is similar to a heating control with a thermostat. Daylight harvesting 
assumes an area in a building, such as an office, will have a natural lighting source available during 
the daylight hours (Conley 2010). 
 
5.2.3 Artificial Lights 
          The buildings contain a large number of artificial lighting fixtures (fluorescent lambs, 
fluorescent bulbs, and spot lights) that represents the main source of energy consumption which 
could be reduced as presented in the following sub-sections:  
 
5.2.3.1 Outdoor lighting 
      For all three buildings, all the lights on the roof and the fence must be replaced with solar panel 
lights to eliminate their energy consumption by 100%. 
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5.2.3.2 Building (A) 
          A complete field survey was made for all the electrical systems in building (A). 
Recommendations and suggestions were analyzed in order to reduce both energy consumption and 
cost and increase the reliance on renewable resources through the adoption of green policies and 
LEED standards as shown in Figure 5-1.    
   
1- Ground floor:  
      After investigating the current operating conditions for the ground floor, it is advised to 
reduce the lighting period in the reception area to 12 hrs/ by use high efficient electronic ballasts, 
reduce the number of lighting fixtures illuminated by 30 % since the area is naturally lighted yet 
there is over use of artificial lighting. This is recommended till 4:00 pm at which all lights could 
be used to get a good level of lighting in this area in the remaining lighting period.  
In addition, the use of electronic lighting sensors to turn the lights on as long as this area is being 
occupied and switch it off five minutes after the last occupant leaves would help in reducing the 
amount of energy consumed by nearly 70 % and this would consequently lead to cost reduction.  
       Since most of the administrational rooms are well naturally lightened, the artificial lighting 
could be dispensed except in cases of necessity until 4:00 pm with using high efficiency electronic 
ballasts and using light level detectors to augment natural lighting with artificial lighting to 
maintain a constant lighting level within a space.  
For the rooms which are poorly naturally lightened the artificial lighting will be used but along 
with the use of high efficient electronic ballasts and rationalizing the consumption, which will 
reduce the consumption again by about 70 % additionally to the cost as well.  
The bathrooms and corridors near the kitchen are poorly naturally lightened and desolated most of 
the time; hence electronic lighting sensors can be used to turn the lights on as long as this area is 
in use and switched off five minutes after the last occupant leaves also using the high efficiency 
electronic ballasts.  
        This in total will reduce the consumption approximately by 80 % and the cost as well. It is 
also possible to reducing the number of the lighting fixtures illuminated in the cafeteria by 30% as 
it is naturally lightened and there is over use of artificial lighting; this is recommended till 4:00 pm 
when all the lights can be used to provide a good level of lighting in this area in the remaining 
lighting period besides using high efficiency electronic ballasts to reduce energy consumption by 
nearly 70 % as well as the cost.   
 
2- Typical floors (1st-4th):   
     The corridors between the lecture rooms and laboratories are poorly naturally lightened and 
need artificial lighting source to reduce the energy consumption. Electronic lighting sensors can 
be used to turn the lights on as long as this area is used and switched off five minutes after the last 
occupant leaves also using the high efficiency electronic ballasts. This in total could reduce the 
consumption approximately by 50 % and the cost as well. This also could be applied in the 
bathrooms.   



Chapter 5                                                                                                                                     Results and Analyses 
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
98 

 

      Most of the administrational rooms, lecture rooms, and laboratories are well naturally 
lightened, so that the artificial lighting could be dispensed except in essential cases until 4:00 pm 
with using high efficiency electronic ballasts. For the rooms that partially naturally lightened the 
artificial lighting will be used along with the natural lighting with using the high efficiency 
electronic ballasts and rationalization of consumption, which will reduce the consumption 
approximately by 80 % in addition to reducing the operating cost.  
 
3- Stairs: 
Lighting can be dispensed except when obligatory after 4:00 pm using high efficiency electronic 
ballasts which will reduce the consumption approximately by 80 % as well as minimizing the cost. 
 
4- Air conditioning 
     The air conditioning systems should meet the compliance of the occupants with a high level of 
energy, cost efficiency and to be environmentally friendly. In order to get the higher performance 
level for the air conditioning system in buildings the compressors should be covered with a steel 
frame to protect it from the natural conditions. 
 To reduce the reliance on them, the green roof techniques could be very effective in chilling the 
indoor atmosphere. Additionally, using high performance insulation materials as glass mineral 
wool, rock mineral wool, and double glass windows will reduce the heat losses and maintain the 
indoor temperature with comfortable level and reduce the system operating hours. In case of 
applying the previous recommendations this will result in consumption reduction approximately 
by 50 % and reducing cost as well.   
 

 
Figure 5-1 Building A: energy consumption before and after applying G.B. technologies 
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5.2.3.3Building (B) 
          A complete field survey was made for all the electrical systems in building (B). 
Recommendations and suggestions were analyzed in order to reduce energy consumption and cost 
as well and increase the reliance on renewable resources through the adoption of green policies 
and LEED standards as presented in Figure 5-2.    
 
1- Basement: 
     Natural lighting in this floor is poor in general with some exceptions. The artificial lights will 
be the main source of lighting using the high efficient electronic ballasts to rationalize the 
electricity consumption. In the reception area and the corridors, electronic lighting sensors can be 
used to turn the lights on as long as this area is used and switched off five minutes after the last 
occupant leaves.  All these practices aim to reduce electrical consumption and operating costs.  
The artificial lighting could be reduced in the drawing halls since the natural lighting level is good 
there, hence by using the light level detectors to augment natural light with artificial light to 
maintain a constant lighting level within a space. The rest of the rooms suffer from poor natural 
lighting; consequently they shall rely on artificial lighting. This will lead to reduction in energy 
consumption approximately by 50 % in addition to reducing the operating cost.  
 
2- Ground floor:  
      After investigating the current operating conditions for the ground floor, it is advised to reduce 
the lighting period in the reception area to 10 hrs/d , use high efficiency electronic ballasts, reduce 
the number of lighting fixtures illuminated by 30 % since the area is naturally lightened yet there 
is over use of artificial lighting. This is recommended till 4:00 pm at which all lights could be used 
to get a good level of lighting in this area in the remaining lighting period. In addition, the use of 
electronic lighting sensors to turn the lights on as long as this area is being occupied and switched 
off five minutes after the last occupant leaves would help in reducing the amount of energy 
consumed by nearly 70 % and this would consequently lead to cost reduction. 
       Since most of the administrational rooms are well naturally lightened, the artificial lighting 
could be dispensed except in cases of necessity until 4:00 pm with using high efficiency electronic 
ballasts and using light level detectors to augment natural lighting with artificial lighting to 
maintain a constant lighting level within a space. For the rooms which are poorly naturally 
lightened the artificial lighting will be used but along with the use of high efficient electronic 
ballasts and rationalizing the consumption, which will reduce the consumption again by about      
70 % additionally to the cost as well.  
      The bathrooms and corridors near the kitchen are poorly naturally lightened and desolated most 
of the time; hence electronic lighting sensors can be used to turn the lights on as long as this area 
is in use and switched off five minutes after the last occupant leaves also using the high efficiency 
electronic ballasts. This in total will reduce the consumption approximately by 80 % and reduce 
the cost as well. 



Chapter 5                                                                                                                                     Results and Analyses 
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
100 

 

      It is also possible to reduce the number of the lighting fixtures illuminated in the cafeteria by 
30% as it is naturally lightened since there is over use of artificial lighting; this is recommended 
till 4:00 pm when all the lights can be used to provide a good level of lighting in this area in the 
remaining lighting period besides using high efficiency electronic ballasts to reduce energy 
consumption by nearly 50% as well as minimizing the cost.   
 
3- Typical floors (1st-4th):   
       The corridors between the lecture rooms are poorly naturally lightened and need artificial 
lighting source. To reduce the energy consumption electronic lighting sensors can be used to turn 
the lights on as long as this area is used and switched off five minutes after the last occupant leaves 
also using the high efficiency electronic ballasts. This in total could reduce the consumption 
approximately by 50 percent and the cost as well. This also could be applied in the bathrooms. 
      Most of the administrational rooms, lecture rooms, and laboratories are well naturally 
lightened, hence the artificial lighting can be dispensed except in cases of necessity until 4:00 pm 
with using high efficiency electronic ballasts.  
     For the rooms that partially naturally lightened the artificial lighting will be used along with the 
natural lighting using the high efficiency electronic ballasts and rationalization of consumption, 
which will reduce the consumption approximately by 70 percent and the cost as well.  
 
4- Stairs: 
     As the stairs are poorly naturally lightened, the artificial lighting must be used to get an 
acceptable level of lighting using high efficient electronic ballasts and electronic lighting sensor 
for each floor to turn the lights on as long as this stair is used, and switched off five minutes after 
the last occupant leaves. This shall reduce the electrical consumption approximately by 30 % and 
the cost shall thus be reduced. 
 

5- Air conditioning 
     The air conditioning systems should meet the compliance of the occupants with a high level of 
energy, cost efficiency and to be environmentally friendly. In order to get the higher performance 
level for the air conditioning system in buildings the compressors should be covered with a steel 
frame to protect it from the natural conditions. 
      To reduce the reliance on them, the green roof techniques could be very effective in chilling 
the indoor atmosphere. Additionally, using high performance insulation materials as glass mineral 
wool, rock mineral wool, and double glass windows will reduce the heat losses and maintain the 
indoor temperature with comfortable level and reduce the system operating hours.  
In case of applying the previous recommendations this will result in consumption reduction 
approximately by 50 % and reducing cost as well.   
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Figure 5-2 Building B: energy consumption before and after applying G.B. 

 
5.2.3.3 Building (GS) 
         A complete field survey was made for all the electrical systems in building (GS). 
Recommendations and suggestions were analyzed in order to reduce energy consumption and cost 
as well and increase the reliance on renewable resources through the adoption of green policies 
and LEED standards as illustrated in Figure 5-3.    
 
1- Basement: 
         Natural lighting in this floor is poor in general with some exceptions. The artificial lights 
would be the main source of lighting with using the high efficiency electronic ballasts to rationalize 
the electricity consumption. In the reception area and the corridors, electronic lighting sensors can 
be used to turn the lights on as long as this area is used and switched off five minutes after the last 
occupant leaves.  All these practices aim to reduce electrical consumption and operating costs.   
      Reducing the number of the lighting fixtures illuminated in the cafeteria by 30% as it is 
naturally lightened and there is over use of artificial lighting and this is recommended till 4:00 pm 
when all the lights can be used to get a good level of lighting in this area in the remaining lighting 
period which will lead to reduction in energy consumption approximately by 50 % in addition to 
reducing the cost. The high efficiency electronic ballasts shall be used with all the artificial lights.  
 
2- Ground floor:  
     After investigating the current operating conditions for the ground floor, it is advised to reduce 
the lighting period in the reception area to 10 hrs/d, use high efficiency electronic ballasts, reduce 
the number of lighting fixtures illuminated by 30 % sinc the area is naturally lightened yet there is 
over use of artificial lighting. 
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        This is recommended till 4:00 pm at which all lights could be used to get a good level of 
lighting in this area in the remaining lighting period. In addition, the use of electronic lighting 
sensors to turn the lights on as long as this area is being occupied and switched off five minutes 
after the last occupant leaves would help in reducing the amount of energy consumed by nearly  
70 % and this would consequently lead to cost reduction. 
        Since most of the administrational rooms are well naturally lightened, the artificial lighting 
could be dispensed except in cases of necessity until 4:00 pm with using high efficiency electronic 
ballasts and using light level detectors to augment natural lighting with artificial lighting to 
maintain a constant lighting level within a space.  
      For the rooms which are poorly naturally lightened the artificial lighting will be used but along 
with the use of high efficient electronic ballasts and rationalizing the consumption, which will 
reduce the consumption again by about 70 % additionally will reduce the cost as well.  
     The bathrooms and corridors near the kitchen are poorly naturally lightened and desolated most 
of the time; hence electronic lighting sensors can be used to turn the lights on as long as this area 
is in use and switched off five minutes after the last occupant leaves also using the high efficiency 
electronic ballasts. This in total will reduce the consumption approximately by 50 % and 
minimizing the cost.  
 
3- Typical floors (1st-4th):   
         The corridors between the lecture rooms and laboratories are poorly naturally lightened and 
need artificial lighting source to reduce the energy consumption electronic lighting sensors can be 
used to turn the lights on as long as this area is used and switched off five minutes after the last 
occupant leaves also using the high efficient electronic ballasts.  
This in total will reduce the consumption approximately by 50 % as well as the cost. This also 
could be applied in the bathrooms.   
       Most of the administrational rooms, lecture rooms, and laboratories are well naturally 
lightened, so that the artificial lighting can be dispensed except in cases of necessity until 4:00 pm 
using high efficient electronic ballasts.  
For the rooms that partially naturally lightened the artificial lighting will be used along with the 
natural lighting using the high efficient electronic ballasts and rationalization of consumption, 
which could reduce the consumption approximately by 70% additionally reduce the cost as well.  
      In the reception area using high efficient electronic ballasts, also reducing the number of the 
lighting fixtures illuminated by 30 % as the area is naturally lightened and there is over use of 
artificial lighting and this is recommended till 4:00 pm when all the lights can be used to get a 
good level of lighting in this area in the remaining lighting period also using electronic lighting 
sensors to turn the lights on as long as this area is used and switched off five minutes after the last 
occupant leaves which lead to reduction in energy consumption approximately by 50 % and 
minimizing the cost. 
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4- Stairs: 
      As the stairs are poorly naturally lightened the artificial lighting must be used to get an 
acceptable level of lighting using high efficient electronic ballasts and electronic lighting sensor 
for each floor to turn the lights on as long as this stair is used and switched off five minutes after 
the last occupant leaves which will reduce the consumption approximately by 30 percent as well 
as the cost.  
 

5- Air conditioning 
      The air conditioning systems should meet the compliance of the occupants with a high level of 
energy, cost efficiency and to be environmentally friendly. In order to get the higher performance 
level for the air conditioning system in buildings the compressors should be covered with a steel 
frame to protect it from the natural conditions. 
       To reduce the reliance on them, the green roof techniques could be very effective in chilling 
the indoor atmosphere. Additionally, using high performance insulation materials as glass mineral 
wool, rock mineral wool, and double glass windows will reduce the heat losses and maintain the 
indoor temperature with comfortable level and reduce the system operating hours.  
In case of applying the previous recommendations this will result in consumption reduction 
approximately by 50 % and minimizing the cost.   
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 5-3 Building GS: energy consumption before and after applying G.B. 
 

5.2.4 Comparing Amount of Energy Reduced in the Three Buildings  
By comparing the field survey results and the green building recommendations it was shown that: 

 The energy consumption in building A is greater than buildings B, and GS because of the 
absorptive capacity and area of each building. 

 The amount of reduction in building A is greater than buildings B, and GS as its wide windows 
makes most of its rooms naturally lightened. 
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 Building GS is relatively better than building B in amount of energy reduced as the ground 
floor and typical floors in building B have lower reduction percentage than building GS. 

 Through the previous results and the energy reduction percentages it is obvious that the 
academy could make use of adoptee green building practices to reduce the amount of energy 
being consumed. 

    Comparisons for the amount of Energy Reduced upon Applying green building technologies for 
buildings A – B – Gs are illustrated in Figures 5-4 and 5-5 
 

 

Figure 5-4 Percentage of energy reduction after applying green building technologies 

 
Figure 5-5 Total energy consumption before and after applying green building technologies 

 
5.3 Greenhouse gas emissions  
      The study revealed that the greenhouse gas emission could be reduced by reducing the energy 
consumption through relating the amount of gas expressed by CO2 and the electricity generated by 
the formula 1kw =1.68 lb CO2 of (Distillate Oil). By applying this on the collected data from the 
field survey.  
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5.3.1 Building A 
1. The amount of Co2 results from the AASTMT building A electricity usage before the 
application of sustainability practices: 

 Ground floor : 480075.8 kw/year*1.68 lb/kw = 806527.4 lb/year 

 1st floor : 221808.6 kw/year*1.68 lb/kw = 372638.4 lb/year  

 2nd floor : 229357 kw/year*1.68lb/kw = 385319.7 lb/year  

 3rd floor : 222759.6 kw/year*1.68lb/kw = 374236.1 lb/year  

 4th floor : 187400.5 kw/year*1.68lb/kw = 314832.9 lb/year 

 stairs : 11923.2 kw/year*1.68lb/kw = 20030.98 lb/year  
Total = 2273586 lb/year 

2. The amount of Co2 results from the AASTMT building A electricity usage after the 
application of sustainability practices: 

 Ground floor : 394072.9 kw/year*1.68 lb/kw = 662042.5 lb/year 

 1st floor : 150193.6 kw/year*1.68 lb/kw = 372638.4 lb/year  

 2nd floor : 229357 kw/year*1.68lb/kw = 252325.3 lb/year  

 3rd floor : 90527.95 kw/year*1.68lb/kw = 152087 lb/year  

 4th floor : 119522.4 kw/year*1.68lb/kw = 200797.6 lb/year 

 stairs : 2384.64 kw/year*1.68lb/kw = 4006.195 lb/year  
Total = 1516136 lb/year 

The result above shows that using the recommended practices can reduces the amount of gas 
emissions by 757450.1 lb/year equal to 33.31%   as shown in Table 5-1 and Figure 5-6  

 

Table (5-1) Building (A) Greenhouse gas emissions before and after the application of 
sustainability practices  

 

Before the application of 
sustainability practices 

After the application of 
sustainability practices 

Percentage
Reduction 

(%) floor Amount of CO2 produced (lb/year) Amount of CO2 produced (lb/year) 
ground 806527.4 662042.5 17.91 

1st  372638.4 252325.3 32.28 
2nd  385319.7 152087 60.52 
3rd  374236.1 244877.6 34.56 
4th  314832.9 200797.6 36.22 

stairs 20030.98 4006.195 80 
total 2273586 1516136 33.31 
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Figure 5-6 Amount of CO2 produced in building A before and 

 after the application of sustainability practices 
 

 

5.3.2 Building B 
1. The amount of Co2 results from the AASTMT building B electricity usage before the 
application of sustainability practices: 

 Basement : 232892.8 kw/year*1.68 lb/kw = 391259.8 lb/year 

 Ground floor : 249070.6 kw/year*1.68 lb/kw = 418438.5 lb/year 

 1st floor : 126934.1 kw/year*1.68 lb/kw = 213249.3 lb/year  

 2nd floor :160802.9 kw/year*1.68lb/kw = 270148.8 lb/year  

 3rd floor : 176131.7 kw/year*1.68lb/kw = 295901.2 lb/year  

 4th floor : 183691.7 kw/year*1.68lb/kw = 308602 lb/year 

 stairs : 31311.36 kw/year*1.68lb/kw = 52603.08 lb/year  
Total = 1950203 lb/year 

2. The amount of Co2 results from the AASTMT building B electricity usage after the 
application of sustainability practices: 

 Basement : 165826.2 kw/year*1.68 lb/kw = 278588 lb/year 

 Ground floor : 213192.1 kw/year*1.68 lb/kw = 358162.7lb/year 

 1st floor : 88402.56 kw/year*1.68 lb/kw = 148516.3 lb/year  

 2nd floor : 122608.3 kw/year*1.68lb/kw = 205982 lb/year  

 3rd floor : 137937.1 kw/year*1.68lb/kw = 231734.4lb/year  

 4th floor : 145497.1 kw/year*1.68lb/kw = 244435.2 lb/year 

 stairs : 21917.95 kw/year*1.68lb/kw = 36822.16 lb/year  
Total = 1504241 lb/year 

The result above shows that using the recommended practices can reduces the amount of gas 
emissions by 445962.1 lb/year equal to 22.86%   as shown in Table 5-2 and Figure 5-7  
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Table (5-2) Building (B) Greenhouse gas emissions before and after the application of 
sustainability practices  

 

 
 

Figure 5-7 Amount of CO2 produced in building B before and 
 after the application of sustainability practices 

5.3.3 Building GS 
1. The amount of Co2 results from the AASTMT building GS electricity usage before the 
application of sustainability practices: 

 Basement : 296668 kw/year*1.68 lb/kw = 498402.2 lb/year 

 Ground floor : 227530.9 kw/year*1.68 lb/kw = 382251.9 lb/year 

 1st floor : 183597.6 kw/year*1.68 lb/kw = 308444 lb/year  

 2nd floor :167678.4 kw/year*1.68lb/kw = 281699.7 lb/year  

 3rd floor : 203971.6 kw/year*1.68lb/kw = 342672.2 lb/year  

 4th floor : 136325.5 kw/year*1.68lb/kw = 229026.9 lb/year 

 stairs : 44884.8 kw/year*1.68lb/kw = 75406.46 lb/year  
Total = 2117902.75 lb/year 

Before the application of 
sustainability practices 

After the application of 
sustainability practices Percentage

Reduction 
(%) Floor Amount of CO2 produced (lb/year) 

Amount of CO2 produced 
(lb/year) 

Basement  58223.19 41456.55 28.79 
Ground 62267.64 53298.02 14.40 

1st  31733.52 22100.64 30.35 
2nd  40200.72 30652.08 23.75 
3rd  44032.92 34484.28 21.68 
4th  45922.92 36374.28 20.79 

stairs 7827.84 5479.488 30 
total 1950203 1504241 22.86 
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2. The amount of Co2 results from the AASTMT building GS electricity usage after the 
application of sustainability practices: 

 Basement : 253178.5 kw/year*1.68 lb/kw = 425339.9 lb/year 

 Ground floor : 148929.2 kw/year*1.68 lb/kw = 250201lb/year 

 1st floor : 123209.8 kw/year*1.68 lb/kw = 206992.4 lb/year  

 2nd floor : 107809 kw/year*1.68lb/kw = 181119.1 lb/year  

 3rd floor : 135781.8 kw/year*1.68lb/kw = 228113.4lb/year  

 4th floor : 82834.32 kw/year*1.68lb/kw = 139161.7 lb/year 

 stairs : 31419.36 kw/year*1.68lb/kw = 52784.52 lb/year  
Total = 1483712 lb/year 

The result above shows that using the recommended practices can reduces the amount of gas 
emissions by 634190.7 lb/year equal to 29.94%   as shown in Table 5-3 Figure 5-8 

Table (5-3) Greenhouse gas emissions before and after the application of sustainability 
practices  

 

 
Figure 5-8 Amount of CO2 produced in building GS before and  

after the application of sustainability practices 

Before the application of 
sustainability practices 

After the application of 
sustainability practices Percentage

Reduction 
(%) floor Amount of CO2 produced (lb/year) 

Amount of CO2 produced 
(lb/year) 

Basement  74166.99 63294.62 14.65 
ground 56882.73 37232.3 34.54 

1st  45899.4 30802.45 32.89 
2nd  41919.6 26952.25 35.7 
3rd  50992.89 33945.44 33.43 
4th  34081.38 20708.58 39.23 

stairs 11221.2 7854.84 30 
total 2117902.75 1483712 29.94 
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  The previous results are summaries in Table 5-4  
Table (5-4) Amount of CO2 produced before and after the application of sustainability 
practices  

 
    Comparisons for the amount of GHG’s emissions Reduced upon Applying green building 
technologies for buildings A – B – Gs are shown in Figures 5-9 and 5-10 
 

 
Figure 5-9 Amount of CO2 produced before and  
after the application of sustainability practices 

 

Before the application of 
sustainability practices 

After the application of 
sustainability practices 

Percentage 
Reduction 

(%) 

Building 
Amount of CO2 produced 

(lb/year) 
Amount of CO2 produced 

(lb/year) 
 

A 2273586.336 1516136.187 33.31 
B 1950202.8 1504241 22.86 

GS 2117902.75 1483712.01 29.94 
Total 6341691.88 4504088.897 28.97 
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Figure 5-10 Percentage of Co2 emissions reduction  

after applying green building technologies 
         According to the previous results it was concluded that the application of green building 
polices and the resulted energy reduction leads to reducing the amount of CO2 produced by 33.31% 
in building A, 22.86% in building B, and 29.94% in building GS equal to 28.97% for the here 
buildings which emphasis on the value of adopting green building polices and the usage of 
renewable resources on the environment. 
 
 5.4 Operating cost 
            This point has been studied from many views and obtaining the amount of energy that can 
be reduced via using the renewable energy systems along with sustainability practices with respect 
to LEED standards and results are shown in Tables 5-5 to 5-8 and Figure 5-11 to 5-15: 
 
5.4.1 Building A 
Table (5-5) Building (A) operating cost before and after the application of sustainability practices  

Before the application of sustainability 
practices 

After the application of 
sustainability practices 

floor Consumption 
kw/year 

Cost LE/year Consumption 
kw/year 

Cost  LE/year Reduction 
LE/year 

ground 480075.8  120019 394072.9  98518.24  21500.72
1st  221808.6  55452.15 150193.6  37548.41  17903.74

2nd 229357  57339.24 90527.95  22631.99  34707.25

3rd 222759.6  55689.9 145760.5  36440.12  19249.78

4th 187400.5  46850.13 119522.4  29880.59  16969.54

stairs 11923.2  2980.8 2384.64  596.16  2384.64

Total  1353325  338331.3 902462  225615  112715.5
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Figure 5-11 Building A: operating cost before and 

 after the application of sustainability practices 
 

5.4.2 Building B 
Table (5-6) building B operating cost before and after the application of sustainability practices  
 

 
 

Before the application of sustainability 
practices 

After the application of 
sustainability practices 

floor Consumption 
kw/year 

Cost LE/year Consumption 
kw/year 

Cost  LE/year Reduction 
LE/year 

basement 232892.8  58223.19 165826.2  41456.55  16766.64
ground 249070.6  62267.64 213192.1  53298.02  8969.616

1st  126934.1  31733.52 88402.56  22100.64  9632.88

2nd 160802.9  40200.72 122608.3  30652.08  9548.64

3rd 176131.7  44032.92 137937.1  34484.28  9548.64

4th 183691.7  45922.92 145497.1  36374.28  9548.64

stairs 31311.36  7827.84 21917.95  5479.488  2348.352

total 1160835  290208.8 895381.4  223845.3  66363.41
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Figure 5-12 Building B operating cost before and 
 after the application of sustainability practices 

 
5.4.3 Building GS 
 
Table (5-7) Building GS operating cost before and after the application of sustainability 
practices  

 

Before the application of sustainability 
practices 

After the application of 
sustainability practices 

floor Consumption 
kw/year 

Cost LE/year Consumption 
kw/year 

Cost  LE/year Reduction 
LE/year 

basement 296668  74166.99 253178.496  63294.62  10872.37
ground 227530.9  56882.73 148929.192  37232.3  19650.43

1st  183597.6  45899.4 123209.784  30802.45  15096.95

2nd 167678.4  41919.6 107808.984  26952.25  14967.35

3rd 203971.6  50992.89 135781.776  33945.44  17047.45

4th 136325.5  34081.38 82834.32  20708.58  13372.8

stairs 44884.8  11221.2 31419.36  7854.84  3366.36

total 1260656  315164.1 883161.912  220790.5  94373.62
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Figure 5-13 Building GS: operating cost before and  
after the application of sustainability practices 

 
    Comparisons for the operating cost reduced upon Applying green building technologies for 
buildings A – B – Gs are shown in Table 5-8 and Figures 5-14 and 5-15 
 
Table (5-8) Operating cost before and after the application of sustainability practices  
 

 

Before the application of sustainability 
practices 

After the application of 
sustainability practices 

Building Consumption 
kw/year 

Cost LE/year Consumption 
kw/year 

Cost  LE/year Reduction 
LE/year 

A 1353325.2 338331.3 902462.016 225615.504 112715.796 

B 1160835 290208.75 895381.368 223845.342 66363.408 

GS 1260656.4 315164.1 883161.912 220790.478 94373.622 

Total  3774816.6 943704.15 2681005.296 670251.324 273452.826 
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Figure 5-14 Percentage of operating cost reduction 

 after applying green building technologies 

 
Figure 5-15 Operating cost before and after 

the application of sustainability practices 
 
      Based on the previous results the cost reduction in building A is 112715.796 LE/year، building 
B is 66363.408 LE/year، and building GS is 94373.622 LE/year totally equal to 273452.86 
LE/year, which illustrate the financial benefits that can be gotten by the application of green 
building practices 
 
5.5 Conclusion 
The above results and analyses showed the possibility of decreasing the amount of energy 
consumed via the electrical appliances installed and consequently their effect on the amount of 
greenhouse gas (GHG) released in addition to the operating cost when green building polices are 
implemented to them.    



 

 
 

 
 
 
 
 
 

CHAPTER SIX 
 

CONCLUSION  
&  

RECOMMENDATIONS 
 
 
 
 
 
 
 
 
 
 
 
 



Chapter6                                                                                                                  Conclusion & recommendations  
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
115 

 

CHAPTER SIX 
CONCLUSION and RECOMMENDATIONS 

6.1 Introduction 
      The main aim of this research focus on identifying green and sustainable design building 
features, evaluating the applicability of green features in buildings (A, B, and GS), conducting a 
lifecycle cost analyses associated with the implementation of each green feature, evaluating how 
do current policies make use of the key stakeholders in the green building system to encourage the 
development, and making preliminary recommendations to the stakeholders regarding the 
implementation and effectiveness of each green building feature at AASTMT. 
      The site visit, literature review, field survey, questioners and interviews, mathematical 
equations, BIM software-natural lighting analyses, and comparisons showed that the implement 
of green building techniques could enhance the operating performance level of those buildings 
consequently minimizing energy consumption which would directly decreasing the amount of CO2 
emissions and consequently the operating cost. Those are summarized in the following lines:    
 
6.2 Conclusions 
 
 The AASTMT buildings are in a good condition with respect to the environmental 

compatibility.  
 
 The buildings are mostly well ventilated and naturally lightened, and the spaces within the 

building designed to give the occupant a comfortable atmosphere to work with.  
 
 The financial benefits of applying green building technologies in the AASTMT buildings (A, 

B, GS) represents by reduce the operating cost include lower energy, and lower maintenance 
costs through the high efficient usage of the nonrenewable resource and the exploitation of the 
renewable ones. 

 

 The energy consumption reduction in building A was from 1353325.2kw/year to 
902462.016kw/year equal to 33.31% and in the reduction in greenhouse gas emissions was 
from 2273586.336lb/year to 1516136.187lb/year equal to 33.31 and the operating cost from 
315164.1 LE/year to 220790.478LE/year equal to 94373.622 LE/year   

 
 The energy consumption reduction in building B was from 1160835kw/year to 

895381.368kw/year equal to 22.86% and in the reduction in greenhouse gas emissions was 
from 1950202.8lb/year to 1504241lb/year equal to 22.86% and the operating cost from 
290208.75 LE/year to 223845.342LE/year equal to 66363.408 LE/year   
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 The energy consumption reduction in building GS was from 1260656.4kw/year to 883161.912 
kw/year equal to 29.94% and in the reduction in greenhouse gas emissions was from 
2117902.756lb/year to 1483712.01lb/year equal to 29.94% and the operating cost from 
338331.3 LE/year to 225615.504LE/year equal to 112715.796 LE/year   

 
 The energy consumption can be reduced noticeably from 3,145,680 kw / year to 2,234,171 

kw/year, about 29% decrease. 
 

  The application of green building practices will result in reducing operating cost by 
273452.826 LE/year.  

 

 The amount of GHG’s emission decreased from 6341691.88 lb/year to 4504088.897 lb/year 
equal to1837602.991 lb/year about 28.97%. 

 
 The implementation of green building practices became imperative to face the current 

challenges facing the world. It is mandatory for the governments to put development plans to 
encourage people, designers, and businessmen to adopt green building practices in their life 
due to the amount of environmental and economic benefits the green building provide.   

   
6.3 Recommendations 
The research could be extended to include: 
 Detailed study about water quality, treatment and reuse methods.  

 Analyses for waste and the proper way to reuse and recycle it. 

 The degree of satisfaction of the occupants about the buildings and how they are affected by 
them in terms of health and productivity. 

 Life cost analysis for the buildings to clarify the mount of financial benefit could be gained by 
adopting the sustainability practices. 

 Applying the obtained results on the private universities and school in Egypt. 
 



 

   
 

 
 
 
 
 
 
 
 
 
 
 
 

 

REFERENCES 
 
 
 
 
 
 
 
 
 
 



References  
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
117 

 

REFERENCES 
 

1. Abdel Aziz, (2011). Investigating the Green Construction: the Contractor’s Perspective, 
Master thesis, Diponegoro University, Semarang, Indonesia, available at: 
http://eprints.undip.ac.id/38833/1/my_thesis.pdf 

2. AIJ 2005. Architecture for a Sustainable Future, Tokyo, Institute for Building Environment 
and Energy Conservation (IBEC). 

3. Akadiri, (2011). Development of a multi-criteria approach for the selection of sustainable 
materials for building projects , PhD, University of Wolverhampton, available at: 

4. Al Sa’di, (2009). Reuse-Recycling Options for Municipal Solid Waste in Zahrat Al-Finjan 
Landfill, Master in Water and Environmental Engineering, Faculty of Graduate Studies, at An-
Najah National University, Nablus, Palestine. 

5. Andersson and others, (2010). From Grey to Green - An analyses of potential value creation 
through green renovation of existing commercial real estates, Master thesis in Design and 
Construction Project Management, Department of Civil and Environmental Engineering, 
Division of Construction Management, Chalmers University of Technology, available at: 
http://publications.lib.chalmers.se/records/fulltext/130008.pdf 

6. AROUL, (2009). going green – impact on residential property values, master of science in real 
state, Presented to the Faculty of the Graduate School of The University of Texas at Arlington. 

7. ASHRAE(www.ashrae.org) 
8.  Ballerino, (2002). Building materials & engineering design: low-income housing projects, 

Port Elizabeth, South Africa.  
9. Benediktsson, (2009). Lighting control– possibilities in cost and energy-efficient lighting 

control techniques, Industrial Electrical Engineering and Automation IEA, AB Regin, 
available at:  

10. Broadbent, & Brebbia, (2006). Eco-architecture: harmonization between architecture and 
nature, WIT. 

11. BREEAM www.breeam.org .  
12. CASBEE, (2004) (Comprehensive Assessment System for Building Environmental 

Efficiency) was developed by the Japan Sustainable Building Consortium in. Further 
information available at: http://www.ibec.or.jp/CASBEE/english/index.htm. 

13. Chauhan, (2010) Climate Change, Disasters and Security Issues, Concerns and Implications 
for India Centre for Strategic Studies and Simulation (CS3), United Service Institution of India 
(USI), Rao Tula Ram Marg, Post Bag No 8, Vasant Vihar PO, New Delhi 

14. CO2 emissions data for non-highway vehicles are based on Table A-116 of the U.S. 
Greenhouse Gas Emissions and Sinks: 1990–2012,  

15. CO2, CH4, and N2O emissions data for highway vehicles are from Table 2-15 of the Inventory 
of U.S. Greenhouse Gas Emissions and Sinks: 1990–2012.   

16. Conley, (2010). “Sustainability ‘How-To Guide’ Series.” IFMA foundations. Lighting 
solutions ,Bill Conley CFM, CFMJ, LEED AP, IFMA Fellow Managing Director  



References  
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
118 

 

17. CoStar (2007). “Commercial Real Estate and the Environment”. 
<http://www.costar.com/partners/costar-green-study.pdf > 

18. Crook, (2006). Energy Efficient Homes [Online]. Energy Efficient Home Team. Available at: 
http://www.energyefficienthomearticles.com/Article/Definition-of-an-Energy-Efficient-
Home/3196. 

19. Cupido, (2011). Development and Application of Policy-Based Tools for Institutional Green 
Buildings, PhD, McMaster University, Hamilton, Ontario, Canada, available at: 
https://macsphere.mcmaster.ca/bitstream/11375/11982/1/fulltext.pdf 

20. De Groot, (2009). Indoor Air Quality and Health: an Analyses of the Indoor Air Quality and 
Health in New Zealand’s Homes, a Master thesis of Architecture, School of Architecture and 
Planning, University of Auckland, Auckland, New Zealand available at: 
http://www.archigraphic.de/_originals/pdfs/indoor_air_quality_and_health.pdf 

21. Diamond, Optiz, Hicks, Von Neida, and Herrera, (2006). Evaluating the energy 
performance of first-generation LEED-certified commercial buildings. Proceedings of ACEEE 
Summer Study of Energy Efficiency in Buildings  

22. Dirlich, 2011: A Comparison of Assessment and Certification Schemes for Sustainable 
Building and Suggestions for an International Standard System. The IMRE Journal, 5 (1). 
Available at: http://wordpress.hrz.tu-freiberg.de/wordpress-
mu/journal/files/2010/11/dirlich.pdf. 

23. El Din, 2011. An Assessment for Technical, Economic, and Environmental Challenges Facing 
Renewable Energy Strategy in Egypt, renewable energy and energy efficiency, faculty of 
engineering, Kassel university, Germany.  

24. Elsadig, (2005). Energy Efficiency in Commercial Buildings, Master thesis, Faculty of 
Engineering, Department of Mechanical Engineering, Energy Systems Research Unit, 
University of Strathclyde, available at: 
http://www.esru.strath.ac.uk/Documents/MSc_2004/elsadig.pdf 

25. Energy Efficiency Contractor. Residential Case Study. (2003) 
http://www.evnut.com/solar.htm 

26. Energy Star. Saving Calculators. (2007). 
http://www.energystar.gov/index.cfm?c=furnaces.pr_furnace 

27. Enermodal Engineering and National Renewable Energy Laboratory (2003). Laboratories 
for the 21st Century: Energy Analyses. Department of Energy Report DOE/GO-102003-1694  

28. Environmental protection agency, United States of America (EPA). 
http://www.epa.gov/ozone/snap/refrigerants/refblend.html. 

29. EPA. 2010. Green Building: Basic Information [Online]. Official Website of EPA. Available 
:http://www.epa.gov/greenbuilding/pubs/about.htm [Accessed April 20, 2012]. 

30. EPA. System Analyst Reseach. (2007). http://www.epa.gov/nrmrl/std/sab/traci/ 
31. EUROPEAN COMMISSION 2009. Low energy buildings in Europe: Current state of play, 

definitions and best practice. Brussels. 



References  
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
119 

 

32. EUROPEAN COMMISSION.n.d. Welcome [Online].www.eu-greenbuilding.org. 
Available:  http://www.eu-greenbuilding.org/index.php?id=162 [Accessed Jan 14, 2012].  

33. Fard, (2006). Post Occupancy Evaluation of Indoor Environmental Quality in Commercial 
Buildings: Do green buildings have more satisfied occupants?, Master of Science in 
Architecture University of California, Berkeley, available at: 
http://rael.berkeley.edu/sites/default/files/old-site-files/diss/Sahar_Fard_2001.pdf 

Feb 2011. http://www.ifmafoundation.org/files/sustain_wp/LightingGuide.pdf 
34. Federal Register (2009) EPA; 40 CFR Parts 86, 87, 89 et al; Mandatory Reporting of 

Greenhouse Gases; Final Rule, 30Oct09, 261 pp.  
35. First Environment.  “Life Cycle Assessment Case Study: BEES 

Software”.http://www.firstenvironment.com/html/lca_and_bees.html 
36. Fthenakis .Vasilis M. and Hyung-Chul Kim. PV EH&S Research Center Brookhaven 

National Laboratory. “Life Cycle Analyses of Photovoltaic Systems”. 
37. Gifford, 2009: A Better Way to Rate Green Buildings. Northeast Sun, Spring. Available 

at:http://www.nesea.org/uploads/universe/docs/wysiwyg/documents/nesea-
sp09_Green_Buildings.pdf. 

38. Grant, and others, 2002. Water management and waste water treatment at the university of 
British Colombia: a study for sustainable alternatives the university of British Columbia. 

39.  Green Buildings, LEED certification proves cost-effective, ready to expand” (2007). 
<http://sbt.siemens.com/customerlounge/whatsnew/press.249.asp> 

40. Green Star developed by Sinclair Knight Merz and BRE for the Green Building Council 
of Australia in 2003. 

41. Gupta and others. Sustainable Building Final Report: Green Building Sustainability 
Assessment, Cornell / Port Authority Project Team, Stewart International Airport, Newburgh, 
New York, available at: 
http://www.cee.cornell.edu/academics/graduate/upload/PortAuth_Final_Report-Spr2011.pdf 

42. HK-BEAM (Hong Kong Building Environmental Assessment Method). Further 
information available at:    http://www.beamsociety.org.hk/general/home.php. 

43. Ho, 2002. Recycling as a Sustainable Waste Management Strategy for Singapore: An 
Investigation to Find Ways to Promote Singaporean’s Household Waste Recycling Behaviour, 
Lund University. 

44. Horst1, Scot and Wayne Trusty, MA2. “Integrating LCA Tools in LEED: First Steps”. 
 http://crcresearch.org/files-crcresearch/File/R_McDonald_Thesis_2005.pdf 
http://encyclopedia.thefreedictionary.com/Energy+returned+on+energy+investe 
http://repository.tamu.edu/bitstream/handle/1969.1/ETD-TAMU-1447/KADUVINAL-
VARGHESE-THESIS.pdf 
http://wlv.openrepository.com/wlv/bitstream/2436/129918/1/Akadiri_PhD%20thesis.pdf 
https://www.iea.lth.se/publications/MS-Theses/Full%20document/5267_full_document.pdf 

45. IEA & OECD 2003.Creating markets for energy technologies, OECD/IEA. 



References  
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
120 

 

46. IEA 2003.Creating Markets for Energy Technologies, OECD 
Publishing.doi:10.1787/9789264099647-en. 

47. Inbuilt Ltd, 2010: BREEAM versus LEED. Available at: 
http://www.inbuilt.co.uk/media/406565/breeamvsleed.pdf. 

48. Information on Alternative Compliance Paths is contained in the LEED 2009 NC public 
guide available at: http://www.usgbc.org/ShowFile.aspx?DocumentID=8868, p.xiii. 

49. Information on Country-Specific BREEAM Schemes and National Scheme Operators 
available at: http://www.breeam.org/page.jsp?id=348. 

50. Information on the Green Book Live available at: http://www.greenbooklive.com/. 
Information on the Green Guide to Specification available at: 
http://www.bre.co.uk/greenguide/podpage.jsp?id=2126. 

51. Ivanovich, (2007).Engineering Innovation.  
52. Janak, (2009). Three State-run Green Building Programs: A Comparative Case Study 

Analyses and Assessment, Masters Theses 1896 - February 2014. Paper 337. 
http://scholarworks.umass.edu/theses/337 

53. Johnson, (2005). “Barriers to Certification for LEED Registered Project. 
<http://www.ibe.colostate.edu/projects/theses/johnson_thesis.pdf 

54. Kats, 2003.The Costs and Financial Benefits of Green Buildings, A Report to California’s 
Sustainable Building Task Force.  

55. Kim and Rigdon, (1998). Sustainable Architecture Module: Qualities, Use, and Examples of 
Sustainable Building Materials, College of Architecture and Urban Planning, The University 
of Michigan, available at: 
http://www.umich.edu/~nppcpub/resources/compendia/ARCHpdfs/ARCHsbmIntro.pdf  

56. Kirunda, (2009). Public Participation in Solid Waste Management: Challenges and Prospects, 
A case of Kira Town Council, Uganda, Master thesis, The University of Agder, Kristiansand, 
available at: 
http://brage.bibsys.no/xmlui/bitstream/handle/11250/135141/Mukisa%20Final%20Thesis.pdf
?sequence=1 

57. Kleiven , (2003). Natural Ventilation in Buildings: Architectural concepts, consequences and 
possibilities, PhD, Norwegian University of Science and Technology, Faculty of Architecture 
and Fine Art, Department of Architectural Design, History and Technology available at: 
http://www.diva-portal.org/smash/get/diva2:126224/FULLTEXT01.pdf 

58. Klinckenberg, & Sunikka, (2006). Better buildings through energy efficiency: A road map 
for Europe. Eurima Blueprint Project. Klinckenberg Consultants for Eurima. 

59. Kramer, (2008). Sustainable building system, Master thesis, Florida State University , 
available at: https://esc.fsu.edu/documents/ogzeb/Kramer.pdf 

60. Lee, and Burnett, 2007: Benchmarking energy use assessment of HK-BEAM, BREEAM 
and LEED. Building and Environment, 43 (11), 2008, pp.1882-1891. 

61.  LEED Certification for Buildings. (2007) 
<http://www.epa.gov/perftrac/members/Summary_LEEDs.htm> 



References  
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
121 

 

62.  LEED Certification Program Leads to Potential Benefits. (2007) 
<http://www.nuwireinvestor.com/articles/leed-program-leads-to-potential-profits-
51367.aspx> 

63.  LEED for Homes Rating System. (2008) 
<http://www.usgbc.org/ShowFile.aspx?DocumentID=3638>  

64.  LEED for New Construction and Major Renovation. (2005) 
<http://www.usgbc.org/ShowFile.aspx?DocumentID=1095> 

65. Life Cycle Assessment Tools to Measure Environmental Impacts”. 
66. Lippiatt, Barbara. NIST (2007). Office of Applied Economics. 

www.bfrl.nist.gov/oae/software/bees.html 
67. Liu, (2012). Green Building Development in China:A Policy-Oriented Research with a Case 

Study of Shanghai, Master thesis, Lund University Centre for Sustainability Studies, Lund 
University, available at: 
http://www.lumes.lu.se/database/alumni/10.12/Thesis/Liu_Yujun_2012028.pdf 

68. Maguina, (2011). Implementing Sustainable Construction Practices in Dubai - a policy 
instrument assessment http://muep.mah.se/handle/2043/12101 

69. Mcdonald, (2005). The Economics of Green Building in Canada: Highlighting Seven Keys to 
Cost Effective Green Building, Master thesis in Environment and Management, Royal Roads 
University available at: 

70. McMahon, “Chapter 9”. The First state of the Carbon Cycle Report 
http://www.climatescience.gov/Library/sap/sap2-2/final-report/sap2-2-final-chapter9.pdf 

71. Milani, (2005). Building Materials in a Green Economy: Community-based Strategies for 
Dematerialization,Ph.D, OISE-UT AECDCP / U. of T. Institute for Environmental Studies 
Ontario, University of Toronto, available at: http://www.greeneconomics.net/MilaniThesis.pdf 

72. Miller, (2010). a Comparison of Residential Green Building Programs,  Master thesis 
Washington State University, School of Earth and Environmental Sciences, available at: 
http://www.dissertations.wsu.edu/Thesis/Spring2010/A_Miller_040510.pdf 

73. Mills, and Sartor, (2006). Energy use and savings potential for laboratory fume hoods. 
Lawrence Berkeley National Laboratory Report LBNL-55400  

74. Mills, E., G. Bell, D. Sartor, A. Chan, D. Avery, M. Siminovitch, S. Greenberg, G. 
Marton, A. de Almeida, and L.E. (1996). Lock, Energy efficiency in California laboratory-
type facilities. Lawrence Berkeley National Laboratory Report LBNL-39061  

75. Mundaca, (2008). Markets for energy efficiency: exploring the new horizons of tradable 
certificate, schemes. Doctor, Lund University. 

76. National Academy of Sciences. 2008. “What you need to know about Energy”.  
77. Nebel, White Paper (2006). “Life Cycle Assessment And The Building And Construction 

industry”.  
78. Northbridge Environmental Management Consultants. 2003. “Analyzing the Cost of 

LEED”. < http://www.cleanair-
coolplanet.org/for_communities/LEED_links/AnalyzingtheCostofLEED.pdf>  



References  
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
122 

 

79. Pacific Building Care available at:  http://www.scribd.com/doc/86033359/Lighting-Guide 
80. Pise, 2006. “LEED Documentation Process: Implementation  Barriers for School Projects”. 

<http://www.chple.arch.vt.edu/CHPLE%20Research%20files/ETD_Madhulika.pdf  
81. Prakash, (2005). Effect of Indoor Environmental Quality on Occupant’s Perception of 

Performance: a Comparative Study, Master thesis of Interior Design, University of Florida 
available at: http://etd.fcla.edu/UF/UFE0013301/prakash_p.pdf 

82. Reed, Clouston, Hoque, and Fisette, 2010: An Analyses of LEED and BREEAM 
Assessment Methods for Educational Institutions. Journal of Green Building, 5 (1), 
pp.132-154. 

83. Reed, Wilkinson, Bilos, and Schulte, 2011: A Comparison of International Sustainable 
Building Tools – An Update. Available at: 
http://deakin.academia.edu/SaraWilkinson/Papers/931324/A_Comparison_of_International_S
ustainabl e_Building_Tools_An_Update. 

84. Sartor, and Piette, Tschudi, and Fok , Strategies for energy benchmarking in cleanrooms 
and laboratory-type facilities (2000). Proceedings of ACEEE Summer Study on Energy 
Efficiency in Buildings. 

85. Saunders, (2008): A Discussion Document Comparing International Environmental 
Assessment Methods for Buildings. BRE. Available at: 
http://www.dgbc.nl/images/uploads/rapport_vergelijking.pdf. 

86. Scheuer, (2007). Adoption of Residential Green Building Practices: Understanding the Role 
of Familiarity, PhD of Natural Resources and Environment, the University of Michigan, 
available at: 
http://deepblue.lib.umich.edu/bitstream/handle/2027.42/55676/cscheuer_1?sequence=2 

87. Scheuer, Chris, and Keoleian, (2002). “Evaluation of LEED” Using Life Cycle Assessment 
Methods”.  

88. Scheuer, Keoleian, and Reppe, (2003). Life cycle energy and environmental performance of 
a university building: Modeling challenges and design implications. Energy and Buildings 35, 
1049  

89. Shyam, Lippiatt, and Helgeson, (2008). “NIST Metrics and Tools for Tall and Green 
Buildings”.  

90. Soakaway design and construction http://www.pavingexpert.com/drain08.html  
91. Solid, gaseous, liquid and biomass fuels: Federal Register (2009) EPA; 40 CFR. Parts 86, 

87, 89 http://www.epa.gov/ghgreporting/documents/pdf/2013/documents/memo-2013-
technical-revisions.pdf http://www.epa.gov/ghgreporting/reporters/subpart/c.html 

92. Solomon, Green Sources Magizine(2008). McGraw Hill construction 
http://archrecord.construction.com/features/green/archives/0506edit-3.asp 

93. Srebric, (2010). Opportunities for Green Building (GB) Rating Systems to Improve Indoor 
Air Quality Credits and to Address Changing Climatic Conditions. 

94. Stone, Kenneth R. (2007). What EPA Means When it Says, "Life Cycle Assessment".  



References  
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
123 

 

95. Sundbom, (2011). Green building incentives-A strategic outlook, Master Thesis, Department 
of Real Estate and Construction Management available at: 
https://www.kth.se/polopoly_fs/1.197605!/Menu/general/column-content/attachment/110.pdf 

96. Sunikka, & Iwafune, (2011). Sustainable Building in Japan–Observations on a Market 
Transformation Policy. Environmental Policy and Governance, 21, 351-363 

97. Sylvester, (2002). Environmentally based treatment of solid waste in urban and semi urban 
areas of Cameroon,  Master’s degree in environmental science, from University of Lund, 
Sweden, available at: 
http://www.lumes.lu.se/database/alumni/01.02/theses/tapong_sylvester.pdf 

98. Tanimoto, Hagishima , and Sagara,  (2008). Validation of methodology for utility demand 
prediction considering actual variations in inhabitant behavior schedules. Journal of Building 
Performance Simulation 1, 31  

99. Tashakkori and Teddlie, (2003). Handbook of Mixed Methods in Social and Behavioral 
Research. 

100. The BREEAM 2011 New Construction Scheme Manual is available 
at:http://www.breeam.org/BREEAM2011SchemeDocument/. 

101. The Free Dictionary. Definition of EROEI. (2008).  
102. The LEED 2009 for New Construction and Major Renovations (NC) public guide is 

available for free at: http://www.usgbc.org/ShowFile.aspx?DocumentID=8868.  
103. The free encyclopedia ”Wikipedia” www.Wikipedia.com  
104. Tolley, and Shaikh (2008). The greening of buildings. “RFF Weekly Policy” 

Commentary.  
105. Tolley, and Shaikh April 14, 2008. The greening of buildings. RFF Weekly Policy 

Commentary. 
106. Turcotte, (2009). Reduce, Reuse, Recycle, Reshape: he centrality of organized waste 

pickers in the articulation of new service modalities in Bogotá, Colombia, The Hague, The 
Netherlands. 

107. Turner, and Frankel, (2008). Energy performance of LEED for new construction 
buildings. New Buildings Institute Report.  Also sourced in personal communications  

108. U.S Department of Energy (2008). Building Energy Software Tools. Directory.  
109. U.S Department of Housing and Urban development BD&C LCA .White paper, “Final 

Report Assessing Their Applicability to the Home Building Industry  
110. U.S. EPA Federal Energy Management Program, Laboratories for the 21st century 

(2000).: An introduction to Low-energy design  
111. UNEP (2007). Assessment of Policy Instruments for Reducing Greenhouse Gas Emissions 

from Buildings, Budapest. 
112. USGBC resources available at: 

http://www.usgbc.org/DisplayPage.aspx?CategoryID=20. Green Building Information 
Gateway available at: http://gbig.org/. 



References  
ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
124 

 

113. Vanderweil, (2008). Greening stadiums: study of environmentally responsible methods of 
building and retro-fitting stadiums, department of architecture, Massachusetts institute of 
technology, available at: http://dspace.mit.edu/bitstream/handle/1721.1/58641/315847657.pdf 

114. Vandezande, Krygiel, and Read, Mastering Autodesk® Revit® Architecture 2014,  
115. Varghese, (2007). Effects of the Implementation of Grey Water Reuse Systems on 

Construction Cost and Project Schedule, Master thesis,Texas A&M University available at: 
116. Vedung, (1998). Policy instruments: Typologies and theories. In Bemelmans-Videc, M., 

Rist, R., &Vedung, E. (Eds.) Carrots, sticks and sermons (pp. 21-58). New Brunswick NJ: 
Transaction Publishers. 

117. Vinyangkoon, (2012). Commercial Green Building: The value added gap perspective, 
Department of Real Estate Management, Financial Service available at: 
https://www.kth.se/polopoly_fs/1.340573!/Menu/general/column-
content/attachment/Amaravadee%20Masters%20Thesis%20%282%29.pdf 

118. Wilson, (2006). Your Green Home: A Guide to Planning a Healthy, Environmentally 
Friendly New Home, New Society Publishers  

119. Wong, (2008). The greenhouse effect and global warming.  
120. Working Group B (LCA Methodology) (November 2006). Interim Report #1. 

“Integrating LCA into LEED”.  
121. World Business Council for Sustainable Development (WBCSD), www.wbcsd.org  
122. Yoshida, & Sugiura, (2010). Which "Greenness" is Valued? Evidence from Green 

Condominiums in Tokyo. Munich Personal RePEc Archive [Online]. Available at: 
http://mpra.ub.uni-muenchen.de/23124 

123. Yunqing, (2011). Green Facility Management in a Shanghai Office Building A Case Study 
of the “Asia Building” Dept. of Real Estate and Construction Management , Div. of Building 
and Real Estate Economics available at: 
https://www.kth.se/polopoly_fs/1.273424!/Menu/general/column-
content/attachment/Liang%20Yunging%20Green%20facility%20management%20in%20a%
20Shanghai%20office%20building.pdf 

124. Zigenfus, (2008). Element Analyses of the Green Building Process, Thesis submitted in 
partial fulfillment of the requirements of the degree of Masters of Science in Environmental, 
Health & Safety Management. 



 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
125 

 

 

 

 

 

 

 

 

 

 

APPENDIX -A 

(Building A) 

 

 

 

 

 

 

 

 

 

 

 



 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
126 

 

Type Quantity 
Power 
(watt) 

min 
usage(hr)

max 
usage(hr)

actual 
usage(hr)

Usage 
(kw/d) 

Usage 
(kw/month)

total usage 
(kw/month)

fluorescent lamp 
100cm 274 23 6 10 8 0.184 5.52 1512.48 

fluorescent bulb 216 26 4 12 6 0.156 4.68 1010.88 

fluorescent bulb 151 15 8 12 10 0.15 4.5 679.5 

fluorescent bulb 98 36 6 10 8 0.288 8.64 846.72 

spotlight 70 40 5 9 6 0.24 4.8 336 

fluorescent lamp 
40cm 655 15 6 10 8 0.12 2.4 1572 

fluorescent lamp 
120cm 35 36 6 10 8 0.288 5.76 201.6 

plasma TV 42" 12 170 6 14 12 2.04 40.8 489.6 

computer 42 500 4 12 8 4 80 3360 

air condition 4hp 5 2944 4 8 5 14.72 294.4 1472 

air condition 5hp 1 3680 4 8 5 18.4 368 368 

central A.C 25hp 2 18400 1 5 3 55.2 552 1104 

ceiling air 
condition 9 1760 4 8 5 8.8 176 1584 

air condition 1.5hp 5 1068 4 8 5 5.34 106.8 534 

elevator 2 19600 2 5 3 58.8 1176 2352 

router 10 7.65 24 24 24 0.1836 3.672 36.72 

network 8 7.65 24 24 24 0.1836 3.672 29.376 

water pump 5hp 2 3560 0 4 2 7.12 142.4 284.8 

outdoor light 4 100 8 12 10 1 30 120 

copy machine 11 940 1 5 3 2.82 56.4 620.4 

printer 16 450 1 3 2 0.9 18 288 

plastic id card 
printer 2 396 0 4 2 0.792 15.84 31.68 

system router 1 10.5 24 24 24 0.252 7.56 7.56 

fan 8 75 2 8 5 0.375 7.5 60 

water boiler 5 2500 0.5 2 1 2.5 50 250 

security gate 2 20 6 10 8 0.16 3.2 6.4 

fingerprint reader 3 10 1 2 1.5 0.015 0.3 0.9 

hand dryer 3 2300 1 3 2 4.6 92 276 

speaker 8 75 0 4 3 0.225 2.25 18 

projector 4 313 0 3 1 0.313 6.26 25.04 

receipt Printer 2 48 6 10 8 0.384 7.68 15.36 

paper shredder 3 1500 0 2 1 1.5 30 90 

tiles polisher 1 750 0 3 2 1.5 15 15 

Field Survey Data 
Table 1 (Building A Ground floor) 
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Table 1 Building A Ground floor continue: 

Type Quantity 
Power 
(watt) 

min 
usage(hr) 

max 
usage(hr)

actual 
usage(hr)

Usage 
(kw/d) 

Usage 
(kw/month) 

total usage 
(kw/month) 

central telephone 
network 1 500 24 24 24 12 360 360 

digit display screen 2 4.6 6 10 8 0.0368 0.736 1.472 

camera 4 1 24 24 24 0.024 0.72 2.88 

counting machine 3 60 3 12 6 0.36 7.2 21.6 

air curtain 8 1500 4 6 5 7.5 150 1200 

cashier machine 2 250 8 12 10 2.5 50 100 

kitchen vent fan 1 300 8 12 10 3 60 60 

large vent fan 4 1100 8 12 10 11 220 880 

small vent fan 3 40 24 24 24 0.96 19.2 57.6 

heat printer 1 60 1 4 2 0.12 2.4 2.4 

shawerma grill 2 4600 0 4 3 13.8 276 552 

microwave oven 1 700 0 3 2 1.4 28 28 

soft drink machine 2 1275 4 8 6 7.65 153 306 

display 
Refrigerator 1 2000 8 12 10 20 400 400 

display heater 2 300 8 12 10 3 60 120 

ice-cream machine 1 2000 0 3 2 4 40 40 

refrigerator 11 2800 8 8 8 22.4 672 7392 

double refrigerator 3 3400 8 8 8 27.2 816 2448 

freezer 1 1050 8 8 8 8.4 252 252 

refrigerator 3 1500 8 8 8 12 360 1080 

refrigerator 1 4000 8 8 8 32 960 960 

boiler 1 1800 8 14 10 18 540 540 

pizza oven 1 4800 0 6 3 14.4 288 288 

electric oven 2 4000 2 8 4 16 320 640 

electric fryer 3 3000 3 6 4 12 240 720 

juice mixer 5 2000 2 4 3 6 120 600 

mixer 3 2500 0 3 2 5 100 300 

grill 2 4400 3 6 4 17.6 352 704 

dish washer 1 1200 3 8 4 4.8 96 96 

drying oven 1 225 0 1 1 0.225 1.125 1.125 

electronic scale 3 15 0 1 1 0.015 0.075 0.225 

microphone 5 75 0 5 2 0.15 3 15 

laptop 20 100 4 12 6 0.6 12 240 

electricity socket 135 0       

        40006.318 
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Table2 ( Building A 1st floor)        

Type Quantity 
Power 
(watt) 

min 
usage(hr) 

max 
usage(hr)

actual 
usage(hr)

Usage 
(kw/d) 

Usage 
(kw/month) 

total usage 
(kw/month)

fluorescent lamp 
120cm 81 36 8 16 12 0.432 8.64 699.84 

fluorescent lamp 
40cm 588 15 6 12 8 0.12 2.4 1411.2 

air conditioner 
4hp 16 2944 4 10 6 17.664 353.28 5652.48 

air conditioner 
2hp 14 1472 4 10 6 8.832 176.64 2472.96 

computer 86 500 4 10 6 3 60 5160 

printer 16 450 4 10 6 2.7 54 864 

smart board 2 290 4 10 8 2.32 46.4 92.8 

projector 13 313 4 10 8 2.504 50.08 651.04 

air compressor 1 300 0 0 0 0 0 0 

scale 2 15 0 0 0 0 0 0 

electrical oven 1 4000 0 0 0 0 0 0 

pump .75hp 2 500 0 0 0 0 0 0 

paper shredder 1 1500 1 4 2 3 60 60 

laptop 15 100 4 12 6 0.6 18 270 

router 7 7.65 24 24 24 0.1836 5.508 38.556 

access point 2 7.65 24 24 24 0.1836 3.672 7.344 

spotlight 7 40 8 16 12 0.48 9.6 67.2 

fluorescent lamp 
100cm 21 23 8 16 12 0.276 5.52 115.92 

central network 
system 1 200 24 24 24 4.8 144 144 

network switch 1 7.65 24 24 24 0.1836 5.508 5.508 

fluorescent bulb 40 26 8 16 12 0.312 6.24 249.6 

vent fan 8 40 24 24 24 0.96 19.2 153.6 

hand dryer 4 2300 1 3 2 4.6 92 368 

Electricity 
socket 164     0 0 0 

        18484.048 
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Table3 ( Building A 2nd floor)         

Type Quantity 
Power 
(watt) 

min 
usage(hr) 

max 
usage(hr)

actual 
usage(hr)

Uasge 
(kw/d) 

Usage 
(kw/month)

total usage 
(kw/month)

fluorescent lamp 
120cm 81 36 8 16 12 0.432 8.64 699.84 

fluorescent lamp 
40cm 488 15 6 12 8 0.12 2.4 1171.2 

air conditioner 
4hp 22 2944 4 10 6 17.664 353.28 7772.16 

air conditioner 
2hp 15 1472 4 10 6 8.832 176.64 2649.6 

computer 71 500 4 10 6 3 60 4260 

projector 8 313 4 10 8 2.504 50.08 400.64 

copy machine 1 940 4 8 5 4.7 94 94 

printer 10 450 4 10 6 2.7 54 540 

Electricity socket 129     0 0 0 

water boiler 2 2500 0 3 1 2.5 50 100 

function 
generator 10 15 0 0 0 0 0 0 

large power 
supply 7 0 0 0 0 0 0 0 

small power 
supply 4 0 0 0 0 0 0 0 

oscilloscope 11 600 0 0 0 0 0 0 

router 1 7.65 24 24 24 0.1836 5.508 5.508 

computer simens 11 0 0 0 0 0 0 0 

plc 11 0 0 0 0 0 0 0 

semtich panel 11 0 0 0 0 0 0 0 

01 device 11 0 0 0 0 0 0 0 

pump .5hp 11 350 0 0 0 0 0 0 

compressor 2 712 0 0 0 0 0 0 

access point 2 7.65 24 24 24 0.1836 5.508 11.016 

spot light 139 40 6 12 8 0.32 6.4 889.6 

fluorescent bulb 32 26 6 12 8 0.208 4.16 133.12 

fluorescent lamp 
90cm 105 23 6 12 8 0.184 3.68 386.4 

        19113.084 



 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
130 

 

 

 

 

Table4 ( Building A 3rd floor)        

Type Quantity 
Power 
(watt) 

min 
usage(hr) 

max 
usage(hr)

actual 
usage(hr)

Usage 
(kw/d) 

Usage 
(kw/month)

total usage 
(kw/month)

fluorescent lamp 
120cm 81 36 8 16 12 0.432 8.64 699.84 

fluorescent lamp 
90cm 159 23 6 10 8 0.184 3.68 585.12 

fluorescent lamp 
40cm 552 15 6 10 8 0.12 2.4 1324.8 

air condition 4hp 15 2944 4 10 6 17.664 353.28 5299.2 

air condition 2hp 15 1472 4 10 6 8.832 176.64 2649.6 

computer 65 500 4 10 6 3 60 3900 

printer 29 450 4 10 6 2.7 54 1566 

laptop 15 100 4 12 6 0.6 12 180 

projector 7 313 4 10 8 2.504 50.08 350.56 

router 1 7.65 24 24 24 0.1836 5.508 5.508 

water boiler 6 2500 0 3 1 2.5 50 300 

scanner 1 450 4 10 6 2.7 54 54 

oscilloscope 21 600 0 0 0 0 0 0 

function 
generator 13 15 0 0 0 0 0 0 

AC power supply 21 0 0 0 0 0 0 0 

network switch 1 7.65 24 24 24 0.1836 5.508 5.508 

resistance tester 1 0 0 0 0 0 0 0 

power generator 8 0 0 0 0 0 0 0 

Spectrum 
analyzer 1 1 0 0 0 0 0 0 

paper shredder 1 1500 1 3 2 3 60 60 

copy machine 1 940 2 6 3 2.82 56.4 56.4 

DC power supply 2 0 0 0 0 0 0 0 

computer simens 11 0 0 0 0 0 0 0 

plc 11 0 0 0 0 0 0 0 

semtich panel 11 0 0 0 0 0 0 0 

01 device 11 0 0 0 0 0 0 0 

pump .5hp 11 350 0 0 0 0 0 0 

electricity socket 156     0 0 0 

        17036.536 
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Table 5 ( Building A 4th floor)        

Type Quantity 
Power 
(watt) 

min 
usage(hr) 

max 
usage(hr)

actual 
usage(hr)

Usage 
(kw/d) 

Usage 
(kw/month) 

total usage 
(kw/month)

fluorescent lamp 
120cm 81 36 8 16 12 0.432 8.64 699.84 

fluorescent lamp 
90cm 132 23 6 10 8 0.184 3.68 485.76 

fluorescent lamp 
40cm 360 15 6 10 8 0.12 2.4 864 

air condition 4hp 13 2944 4 10 6 17.664 353.28 4592.64 

air condition 2hp 17 1472 4 10 6 8.832 176.64 3002.88 

computer 65 500 4 10 6 3 60 3900 

printer 5 450 4 10 6 2.7 54 270 

projector 9 313 4 10 8 2.504 50.08 450.72 

network switch 1 7.65 24 24 24 0.1836 5.508 5.508 

laptop 30 100 4 8 6 0.6 12 360 

access point 2 7.65 24 24 24 0.1836 55.08 110.16 

fluorescent bulb 35 26 6 10 8 0.208 4.16 145.6 

spotlight 114 40 6 10 8 0.32 6.4 729.6 

electricity socket 115     0 0 0 

        15616.708 

Table6 ( Building A roof)  

 
 
 
       

Type Quantity 
Power 
(watt) 

min 
usage(hr) 

max 
usage(hr)

actual 
usage(hr)

Usage 
(kw/d) 

Usage 
(kw/month)

total usage 
(kw/month)

fluorescent lamp 
90cm 24 23 6 10 8 0.184 3.68 88.32 

outdoor light 9 100 8 12 10 1 30 270 

air condition 4hp 1 2944 4 10 6 17.664 353.28 353.28 

air condition 2hp 3 1472 4 10 6 8.832 176.64 529.92 

fan 3 75 4 10 6 0.45 9 27 

microphone 1 75 3 1 2 0.15 3 3 

speaker 2 75 3 1 2 0.15 3 6 

        1277.52 
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Table7 (Building A stair) 

 

 

Table8 (Building A Ground floor) 

Type Power(watt) high usage(kw/month) low usage(kw/month) 

fluorescent lamp 100cm 23 1512.48 453.744 

fluorescent bulb 26 1010.88 303.264 

fluorescent bulb 15 679.5 203.85 

fluorescent bulb 36 846.72 254.016 

spotlight 40 336 100.8 

fluorescent lamp 40cm 15 1572 471.6 

fluorescent lamp 120cm 36 201.6 100.8 

plasma TV 42" 170 489.6 244.8 

computer 500 3360 3360 

air condition 4hp 2944 1472 736 

air condition 5hp 3680 368 184 

central A.C 25hp 18400 1104 552 

ceiling air condition 1760 1584 792 

air condition 1.5hp 1068 534 267 

elevator 19600 2352 2352 

router 7.65 36.72 36.72 

network 7.65 29.376 29.376 

water pump 5hp 3560 284.8 284.8 

outdoor light 100 120 0 

copy machine 940 620.4 620.4 

printer 450 288 288 

plastic id card printer 396 31.68 31.68 

system router 10.5 7.56 7.56 

fan 75 60 60 

water boiler 2500 250 250 

security gate 20 6.4 6.4 

fingerprint reader 10 0.9 0.9 

 

Type Quantity 
Power 
(watt) 

min 
usage(hr) 

max 
usage(hr)

actual 
usage(hr)

Usage 
(kw/d) 

Usage 
(kw/month)

total usage 
(kw/month)

fluorescent bulb 90 26 8 16 12 0.312 6.24 561.6 

spotlight 45 40 8 16 12 0.48 9.6 432 

        993.6 
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Table 8 Building A Ground floor continue: 

Type Power(watt) high usage(kw/month) low usage(kw/month) 

hand dryer 2300 276 276 

speaker 75 18 18 

projector 313 25.04 25.04 

receipt Printer 48 15.36 15.36 

paper shredder 1500 90 90 

tiles polisher 750 15 15 

central telephone network 500 360 360 

digit display screen 4.6 1.472 1.472 

camera 1 2.88 2.88 

counting machine 60 21.6 21.6 

air curtain 9100 1200 1200 

cashier machine 250 100 100 

kitchen vent fan 300 60 60 

large vent fan 1100 880 880 

small vent fan 40 57.6 57.6 

heat printer 60 2.4 2.4 

shawerma grill 4600 552 552 

microwave oven 700 28 28 

soft drink machine 1275 306 306 

display Refrigerator 2000 400 400 

display heater 300 120 120 

ice-cream machine 2000 40 40 

refrigerator 2800 7392 7392 

double refrigerator 3400 2448 2448 

freezer 1050 252 252 

refrigerator 1500 1080 1080 

refrigerator 4000 960 960 

boiler 1800 540 540 

pizza oven 4800 288 288 

electric oven 4000 640 640 

electric fryer 3000 720 720 

juice mixer 2000 600 600 

mixer 2500 300 300 

grill 4400 704 704 

dish washer 1200 96 96 

drying oven 225 1.125 1.125 

electronic scale 15 0.225 0.225 
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Table 8 Building A Ground floor continue: 

Type Power(watt) high usage(kw/month) low usage(kw/month) 

microphone 75 15 15 

laptop 100 240 240 

electricity socket 0 0 0 

  40006.318 32839.412 

 
 

Table 9 (Building A 1st floor) 
Type Power(watt) high usage(kw/month) low usage(kw/month) 

fluorescent lamp 120cm 36 1411.2 282.24 

fluorescent lamp 40cm 15 5652.48 1130.496 

air conditioner 4hp 2944 2472.96 1236.48 

air conditioner 2hp 1472 5160 2580 

computer 500 864 864 

printer 450 92.8 92.8 

smart board 290 651.04 651.04 

projector 313 0 0 

air compressor 300 0 0 

scale 15 0 0 

electrical oven 4000 0 0 

pump .75hp 500 60 60 

paper shredder 1500 270 270 

laptop 100 38.556 38.556 

router 7.65 7.344 7.344 

access point 7.65 67.2 67.2 

spotlight 40 115.92 57.96 

fluorescent lamp 100cm 23 144 72 

central network system 200 5.508 5.508 

network switch 7.65 249.6 249.6 

fluorescent bulb 26 153.6 76.8 

vent fan 40 368 368 

hand dryer 2300 0 0 

Electricity socket  0 0 

total  17784.208 8110.024 

 

 

 



 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
135 

 

Table 10 (Building A 2nd floor) 
Type Power(watt) high usage(kw/month) low usage(kw/month) 

fluorescent lamp 120cm 36 1171.2 234.24 

fluorescent lamp 40cm 15 7772.16 1554.432 

air conditioner 4hp 2944 2649.6 1324.8 

air conditioner 2hp 1472 4260 2130 

computer 500 400.64 400.64 

projector 313 94 94 

copy machine 940 540 540 

printer 450 0 0 

Electricity socket  100 100 

water boiler 2500 0 0 

function generator 15 0 0 

large power supply 0 0 0 

small power supply 0 0 0 

oscilloscope 600 5.508 5.508 

router 7.65 0 0 

computer simens 0 0 0 

plc 0 0 0 

semtich panel 0 0 0 

01 device 0 0 0 

pump .5hp 350 0 0 

compressor 712 11.016 11.016 

access point 7.65 889.6 889.6 

spot light 40 133.12 66.56 

fluorescent bulb 26 386.4 193.2 

fluorescent lamp 100cm 23 0 0 

total  18413.244 7543.996 

 

Table 11 (Building A 3rd floor) 
Type Power(watt) high usage(kw/month) low usage(kw/month) 

fluorescent lamp 120cm 36 699.84 139.968 

fluorescent lamp 100cm 23 585.12 292.56 

fluorescent lamp 40cm 15 1324.8 264.96 

fluorescent bulb 26 183.04 91.52 

spot light 40 876.8 438.4 

air condition 4hp 2944 5299.2 2649.6 

air condition 2hp 1472 2649.6 1324.8 

computer 500 3900 3900 
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Table 11 Building A 3rd floor continue: 

Type Power(watt) high usage(kw/month) low usage(kw/month) 

printer 450 1566 1566 

laptop 100 180 180 

projector 313 350.56 350.56 

router 7.65 22.032 22.032 

water boiler 2500 300 300 

water cooler 550 396 396 

plasma TV 42" 170 54.4 54.4 

scanner 450 54 54 

oscilloscope 600 0 0 

function generator 15 0 0 

AC power supply 0 0 0 

network switch 7.65 5.508 5.508 

resistance tester 0 0 0 

power generator 0 0 0 

Spectrum analyzer 1 0 0 

paper shredder 1500 60 60 

copy machine 940 56.4 56.4 

DC power supply 0 0 0 

computer simens 0 0 0 

plc 0 0 0 

semtich panel 0 0 0 

01 device 0 0 0 

pump .5hp 350 0 0 

electricity socket  0 0 

total  18563.3 12146.708 

 

Table12 (Building A 4th floor) 
Type Power(watt) high usage(kw/month) low usage(kw/month) 

fluorescent lamp 120cm 36 699.84 139.968 

fluorescent lamp 100cm 23 485.76 242.88 

fluorescent lamp 40cm 15 864 172.8 

air condition 4hp 2944 4592.64 2296.32 

air condition 2hp 1472 3002.88 1501.44 

computer 500 3900 3900 

printer 450 270 270 

projector 313 450.72 450.72 

network switch 7.65 5.508 5.508 
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Table 12 Building A 4th floor continue: 
Type Power(watt) high usage(kw/month) low usage(kw/month) 

laptop 100 360 360 

 access point 7.65 110.16 110.16 

fluorescent bulb 26 145.6 145.6 

spotlight 40 729.6 364.8 

electricity socket  0 0 

total  15616.708 9960.196 

 

Table 13 (Building A Stairs) 
Type Power(watt) high usage(kw/month) low usage(kw/month) 

fluorescent bulb 26 561.6 112.32 

spotlight 40 432 86.4 

total  993.6 198.72 
 
 
 

Table 14 (Building A Total) 
 Before applying G.B. technologies   After applying G.B. technologies 

floor usage (kw/month) usage (kw/year) usage (kw/month) usage  (kw/year) 
Reduction

(%) 
Ground 

floor 
40,006.32 480075.84 32839.412 394072.944 17.91%

1st floor 18484.05 221808.6 12516.136 150193.632 32.28%

2nd floor 19113.08 229356.96 7543.996 90527.952 60.52%

3rd floor 18563.3 222759.6 12146.708 145760.496 34.56%

4th floor 15616.71 187400.52 9960.196 119522.352 36.22%

stairs 993.6 11923.2 198.72 2384.64 80%

total 112777.1 1353325.2 75205.168 902462.016 33.31%
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Natural lighting analyses results 

Table (15): Lighting Analyses Room Schedule, Building A, Whole Building Results – 9am. 

Level  Name  Number  Area 
Include In 
Daylighting 

Automated 
Shades  9am threshold results 

      
within 
threshold 

above 
threshold 

below 
threshold 

      %  Area  %  Area  %  Area 

             

Ground Floor  Ground Floor  1  22 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  2  22 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  3  41 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  4  13 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  5  9 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  6  36 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  7  129 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  8  35 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  9  13 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  10  13 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  11  27 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  12  189 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  13  17 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  14  23 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  15  40 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  16  62 m²  Yes  No  0  0 m²  0  0 m²  100  62 m² 

Ground Floor  Ground Floor  17  65 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  18  14 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  19  19 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  20  639 m²  Yes  No  77  490 m²  0  0 m²  23  149 m² 

Ground Floor  Ground Floor  21  132 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  22  23 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  23  8 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  24  23 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  25  10 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  26  4 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  27  7 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 
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Table (15): Lighting Analyses Room Schedule, Building A, Whole Building Results – 9am continue. 

Level  Name  Number  Area 
Include In 
Daylighting 

Automated 
Shades  9am threshold results 

      
within 
threshold 

above 
threshold 

below 
threshold 

      %  Area  %  Area  %  Area 

Ground Floor  Ground Floor  28  18 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  29  274 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  30  395 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  31  162 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  32  46 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

First Floor  First Floor  33  25 m²  Yes  No  0  0 m²  0  0 m²  100  25 m² 

First Floor  First Floor  34  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

First Floor  First Floor  35  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

First Floor  First Floor  36  5 m²  Yes  No  0  0 m²  0  0 m²  100  5 m² 

First Floor  First Floor  37  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

First Floor  First Floor  38  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

First Floor  First Floor  39  70 m²  Yes  No  59  41 m²  0  0 m²  41  29 m² 

First Floor  First Floor  40  70 m²  Yes  No  55  38 m²  0  0 m²  45  31 m² 

First Floor  First Floor  41  70 m²  Yes  No  55  38 m²  0  0 m²  45  31 m² 

First Floor  First Floor  42  69 m²  Yes  No  59  40 m²  0  0 m²  41  29 m² 

First Floor  First Floor  43  67 m²  Yes  No  0  0 m²  0  0 m²  100  67 m² 

First Floor  First Floor  44  67 m²  Yes  No  0  0 m²  0  0 m²  100  67 m² 

First Floor  First Floor  45  67 m²  Yes  No  0  0 m²  0  0 m²  100  67 m² 

First Floor  First Floor  46  114 m²  Yes  No  2  3 m²  0  0 m²  98  111 m² 

First Floor  First Floor  47  15 m²  Yes  No  100  15 m²  0  0 m²  0  0 m² 

First Floor  First Floor  48  15 m²  Yes  No  100  15 m²  0  0 m²  0  0 m² 

First Floor  First Floor  49  62 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

First Floor  First Floor  50  40 m²  Yes  No  100  40 m²  0  0 m²  0  0 m² 

First Floor  First Floor  51  20 m²  Yes  No  100  20 m²  0  0 m²  0  0 m² 

First Floor  First Floor  52  20 m²  Yes  No  100  20 m²  0  0 m²  0  0 m² 

 First Floor  First Floor  53  43 m²  Yes  No  100  43 m²  0  0 m²  0  0 m² 

First Floor  First Floor  54  99 m²  Yes  No  42  42 m²  0  0 m²  58  57 m² 

First Floor  First Floor  55  12 m²  Yes  No  0  0 m²  0  0 m²  100  12 m² 

First Floor  First Floor  56  13 m²  Yes  No  0  0 m²  0  0 m²  100  13 m² 

First Floor  First Floor  57  14 m²  Yes  No  33  5 m²  0  0 m²  67  9 m² 

First Floor  First Floor  58  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

First Floor  First Floor  59  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

First Floor  First Floor  60  25 m²  Yes  No  18  4 m²  0  0 m²  82  20 m² 



 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
140 

 

Table (15): Lighting Analyses Room Schedule, Building A, Whole Building Results – 9am continue. 

Level  Name  Number  Area 
Include In 
Daylighting 

Automated 
Shades  9am threshold results 

      
within 
threshold 

above 
threshold 

below 
threshold 

      %  Area  %  Area  %  Area 

First Floor  First Floor  61  10 m²  Yes  No  0  0 m²  0  0 m²  100  10 m² 

First Floor  First Floor  62  240 m²  Yes  No  82  196 m²  0  0 m²  18  44 m² 

First Floor  First Floor  63  821 m²  Yes  No  24  193 m²  2  14 m²  75  614 m² 

second Floor  second Floor  64  25 m²  Yes  No  0  0 m²  0  0 m²  100  25 m² 

second Floor  second Floor  65  712 m²  Yes  No  17  124 m²  1  7 m²  82  581 m² 

second Floor  second Floor  66  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

second Floor  second Floor  67  9 m²  Yes  No  0  0 m²  0  0 m²  100  9 m² 

second Floor  second Floor  68  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

second Floor  second Floor  69  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

second Floor  second Floor  70  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

second Floor  second Floor  71  72 m²  Yes  No  52  37 m²  0  0 m²  48  34 m² 

second Floor  second Floor  72  70 m²  Yes  No  60  42 m²  0  0 m²  40  28 m² 

second Floor  second Floor  73  70 m²  Yes  No  65  45 m²  0  0 m²  35  24 m² 

second Floor  second Floor  74  44 m²  Yes  No  25  11 m²  0  0 m²  75  33 m² 

second Floor  second Floor  75  70 m²  Yes  No  0  0 m²  0  0 m²  100  70 m² 

second Floor  second Floor  76  67 m²  Yes  No  0  0 m²  0  0 m²  100  67 m² 

second Floor  second Floor  77  67 m²  Yes  No  0  0 m²  0  0 m²  100  67 m² 

second Floor  second Floor  78  70 m²  Yes  No  44  31 m²  0  0 m²  56  39 m² 

second Floor  second Floor  79  69 m²  Yes  No  50  34 m²  0  0 m²  50  34 m² 

second Floor  second Floor  80  67 m²  Yes  No  0  0 m²  0  0 m²  100  67 m² 

second Floor  second Floor  81  33 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

second Floor  second Floor  82  15 m²  Yes  No  100  15 m²  0  0 m²  0  0 m² 

second Floor  second Floor  83  15 m²  Yes  No  100  15 m²  0  0 m²  0  0 m² 

second Floor  second Floor  84  62 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

second Floor  second Floor  85  12 m²  Yes  No  0  0 m²  0  0 m²  100  12 m² 

second Floor  second Floor  86  13 m²  Yes  No  0  0 m²  0  0 m²  100  13 m² 

 second Floor  second Floor  87  99 m²  Yes  No  35  34 m²  0  0 m²  65  65 m² 

second Floor  second Floor  88  14 m²  Yes  No  67  9 m²  0  0 m²  33  5 m² 

second Floor  second Floor  89  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

second Floor  second Floor  90  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

second Floor  second Floor  91  24 m²  Yes  No  25  6 m²  0  0 m²  75  18 m² 

second Floor  second Floor  92  240 m²  Yes  No  85  205 m²  0  0 m²  15  35 m² 

second Floor  second Floor  93  10 m²  Yes  No  0  0 m²  0  0 m²  100  10 m² 

second Floor  second Floor  94  43 m²  Yes  No  100  43 m²  0  0 m²  0  0 m² 
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Table (15): Lighting Analyses Room Schedule, Building A, Whole Building Results – 9am continue. 

Level  Name  Number  Area 
Include In 
Daylighting 

Automated 
Shades  9am threshold results 

      
within 
threshold 

above 
threshold 

below 
threshold 

      %  Area  %  Area  %  Area 

second Floor  second Floor  95  20 m²  Yes  No  100  20 m²  0  0 m²  0  0 m² 

 second Floor  second Floor  96  20 m²  Yes  No  100  20 m²  0  0 m²  0  0 m² 

second Floor  second Floor  97  40 m²  Yes  No  100  40 m²  0  0 m²  0  0 m² 

Third Floor  Third Floor  98  25 m²  Yes  No  0  0 m²  0  0 m²  100  25 m² 

Third Floor  Third Floor  99  750 m²  Yes  No  16  121 m²  1  7 m²  83  621 m² 

Third Floor  Third Floor  100  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

Third Floor  Third Floor  101  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

Third Floor  Third Floor  102  5 m²  Yes  No  0  0 m²  0  0 m²  100  5 m² 

Third Floor  Third Floor  103  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

Third Floor  Third Floor  104  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

Third Floor  Third Floor  105  66 m²  Yes  No  40  26 m²  0  0 m²  60  40 m² 

Third Floor  Third Floor  106  66 m²  Yes  No  36  24 m²  0  0 m²  64  42 m² 

Third Floor  Third Floor  107  66 m²  Yes  No  40  26 m²  0  0 m²  60  40 m² 

Third Floor  Third Floor  108  68 m²  Yes  No  40  27 m²  0  0 m²  60  41 m² 

Third Floor  Third Floor  109  66 m²  Yes  No  32  21 m²  0  0 m²  68  45 m² 

Third Floor  Third Floor  110  68 m²  Yes  No  70  48 m²  0  0 m²  30  20 m² 

Third Floor  Third Floor  111  67 m²  Yes  No  100  67 m²  0  0 m²  0  0 m² 

Third Floor  Third Floor  112  67 m²  Yes  No  70  47 m²  0  0 m²  30  20 m² 

Third Floor  Third Floor  113  70 m²  Yes  No  70  49 m²  0  0 m²  30  21 m² 

Third Floor  Third Floor  114  44 m²  Yes  No  60  26 m²  0  0 m²  40  18 m² 

Third Floor  Third Floor  115  40 m²  Yes  No  100  40 m²  0  0 m²  0  0 m² 

Third Floor  Third Floor  116  20 m²  Yes  No  100  20 m²  0  0 m²  0  0 m² 

Third Floor  Third Floor  117  20 m²  Yes  No  100  20 m²  0  0 m²  0  0 m² 

Third Floor  Third Floor  118  43 m²  Yes  No  100  43 m²  0  0 m²  0  0 m² 

Third Floor  Third Floor  119  99 m²  Yes  No  18  18 m²  0  0 m²  82  81 m² 

Third Floor  Third Floor  120  13 m²  Yes  No  0  0 m²  0  0 m²  100  13 m² 

 Third Floor  Third Floor  121  14 m²  Yes  No  25  3 m²  0  0 m²  75  10 m² 

Third Floor  Third Floor  122  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

Third Floor  Third Floor  123  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

Third Floor  Third Floor  124  25 m²  Yes  No  17  4 m²  0  0 m²  83  20 m² 

Third Floor  Third Floor  125  243 m²  Yes  No  68  164 m²  0  0 m²  32  79 m² 

Third Floor  Third Floor  126  10 m²  Yes  No  0  0 m²  0  0 m²  100  10 m² 

Fourth Floor  Fourth Floor  127  25 m²  Yes  No  0  0 m²  0  0 m²  100  25 m² 

Fourth Floor  Fourth Floor  128  901 m²  Yes  No  47  421 m²  1  7 m²  53  474 m² 
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Table (15): Lighting Analyses Room Schedule, Building A, Whole Building Results – 9am continue. 

Level  Name  Number  Area 
Include In 
Daylighting 

Automated 
Shades  9am threshold results 

      
within 
threshold 

above 
threshold 

below 
threshold 

      %  Area  %  Area  %  Area 

Fourth Floor  Fourth Floor  129  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

Fourth Floor  Fourth Floor  130  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

Fourth Floor  Fourth Floor  131  9 m²  Yes  No  0  0 m²  0  0 m²  100  9 m² 

Fourth Floor  Fourth Floor  132  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

Fourth Floor  Fourth Floor  133  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

Fourth Floor  Fourth Floor  134  44 m²  Yes  No  80  35 m²  20  9 m²  0  0 m² 

Fourth Floor  Fourth Floor  135  70 m²  Yes  No  85  59 m²  0  0 m²  15  10 m² 

Fourth Floor  Fourth Floor  136  67 m²  Yes  No  70  47 m²  0  0 m²  30  20 m² 

Fourth Floor  Fourth Floor  137  67 m²  Yes  No  100  67 m²  0  0 m²  0  0 m² 

Fourth Floor  Fourth Floor  138  68 m²  Yes  No  40  27 m²  0  0 m²  60  41 m² 

Fourth Floor  Fourth Floor  139  66 m²  Yes  No  40  26 m²  0  0 m²  60  40 m² 

Fourth Floor  Fourth Floor  140  66 m²  Yes  No  36  24 m²  0  0 m²  64  42 m² 

Fourth Floor  Fourth Floor  141  66 m²  Yes  No  40  27 m²  0  0 m²  60  40 m² 

Fourth Floor  Fourth Floor  142  15 m²  Yes  No  100  15 m²  0  0 m²  0  0 m² 

Fourth Floor  Fourth Floor  143  15 m²  Yes  No  100  15 m²  0  0 m²  0  0 m² 

Fourth Floor  Fourth Floor  144  12 m²  Yes  No  0  0 m²  0  0 m²  100  12 m² 

Fourth Floor  Fourth Floor  145  95 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Fourth Floor  Fourth Floor  146  13 m²  Yes  No  0  0 m²  0  0 m²  100  13 m² 

Fourth Floor  Fourth Floor  147  14 m²  Yes  No  50  7 m²  0  0 m²  50  7 m² 

Fourth Floor  Fourth Floor  148  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

Fourth Floor  Fourth Floor  149  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

Fourth Floor  Fourth Floor  150  25 m²  Yes  No  17  4 m²  0  0 m²  83  20 m² 

Fourth Floor  Fourth Floor  151  282 m²  Yes  No  13  36 m²  86  243 m²  1  3 m² 

Fourth Floor  Fourth Floor  152  141 m²  Yes  No  12  17 m²  0  0 m²  88  124 m² 

Fourth Floor  Fourth Floor  153  59 m²  Yes  No  0  0 m²  0  0 m²  100  59 m² 

Fourth Floor  Fourth Floor  154  68 m²  Yes  No  0  0 m²  0  0 m²  100  68 m² 

Roof  Roof  155  105 m²  Yes  No  0  0 m²  0  0 m²  100  105 m² 

 

 

 

 

 



 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
143 

 

Table (16): Lighting Analyses Room Schedule, Building A, Whole Building Results – 3pm. 

Level Name  Number  Area 
Include In 
Daylighting 

Automated 
Shades  3pm threshold results 

      
within 
threshold 

above 
threshold 

below 
threshold 

      %  Area  %  Area  %  Area 

Ground Floor  Ground Floor  1  22 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  2  22 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  3  41 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  4  13 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  5  9 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  6  36 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  7  129 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  8  35 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  9  13 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  10  13 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  11  27 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  12  189 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  13  17 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  14  23 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  15  40 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  16  62 m²  Yes  No  0  0 m²  0  0 m²  100  62 m² 

Ground Floor  Ground Floor  17  65 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  18  14 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  19  19 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  20  639 m²  Yes  No  77  490 m²  0  0 m²  23  149 m² 

Ground Floor  Ground Floor  21  132 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  22  23 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  23  8 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  24  23 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  25  10 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  26  4 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  27  7 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  28  18 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  29  274 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  30  395 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 
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Table (16): Lighting Analyses Room Schedule, Building A, Whole Building Results_ 3pm continue: 

Level Name  Number  Area 
Include In 
Daylighting 

Automated 
Shades  3pm threshold results 

      
within 
threshold 

above 
threshold 

below 
threshold 

      %  Area  %  Area  %  Area 

Ground Floor  Ground Floor  31  162 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Ground Floor  Ground Floor  32  46 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

First Floor  First Floor  33  25 m²  Yes  No  0  0 m²  0  0 m²  100  25 m² 

First Floor  First Floor  34  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

First Floor  First Floor  35  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

First Floor  First Floor  36  5 m²  Yes  No  0  0 m²  0  0 m²  100  5 m² 

First Floor  First Floor  37  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

First Floor  First Floor  38  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

First Floor  First Floor  39  70 m²  Yes  No  57  40 m²  0  0 m²  43  30 m² 

First Floor  First Floor  40  70 m²  Yes  No  59  41 m²  0  0 m²  41  28 m² 

First Floor  First Floor  41  70 m²  Yes  No  58  40 m²  0  0 m²  43  30 m² 

First Floor  First Floor  42  69 m²  Yes  No  59  40 m²  0  0 m²  41  29 m² 

First Floor  First Floor  43  67 m²  Yes  No  0  0 m²  0  0 m²  100  67 m² 

First Floor  First Floor  44  67 m²  Yes  No  0  0 m²  0  0 m²  100  67 m² 

First Floor  First Floor  45  67 m²  Yes  No  0  0 m²  0  0 m²  100  67 m² 

First Floor  First Floor  46  114 m²  Yes  No  5  5 m²  0  0 m²  95  109 m² 

First Floor  First Floor  47  15 m²  Yes  No  100  15 m²  0  0 m²  0  0 m² 

First Floor  First Floor  48  15 m²  Yes  No  100  15 m²  0  0 m²  0  0 m² 

First Floor  First Floor  49  62 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

First Floor  First Floor  50  40 m²  Yes  No  100  40 m²  0  0 m²  0  0 m² 

First Floor  First Floor  51  20 m²  Yes  No  100  20 m²  0  0 m²  0  0 m² 

First Floor  First Floor  52  20 m²  Yes  No  100  20 m²  0  0 m²  0  0 m² 

First Floor  First Floor  53  43 m²  Yes  No  78  33 m²  22  9 m²  0  0 m² 

First Floor  First Floor  54  99 m²  Yes  No  40  40 m²  0  0 m²  60  59 m² 

First Floor  First Floor  55  12 m²  Yes  No  0  0 m²  0  0 m²  100  12 m² 

First Floor  First Floor  56  13 m²  Yes  No  0  0 m²  0  0 m²  100  13 m² 

First Floor  First Floor  57  14 m²  Yes  No  33  5 m²  0  0 m²  67  9 m² 

First Floor  First Floor  58  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

First Floor  First Floor  59  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

First Floor  First Floor  60  25 m²  Yes  No  18  4 m²  0  0 m²  82  20 m² 

First Floor  First Floor  61  10 m²  Yes  No  0  0 m²  0  0 m²  100  10 m² 

First Floor  First Floor  62  240 m²  Yes  No  88  210 m²  12  28 m²  1  2 m² 

First Floor  First Floor  63  821 m²  Yes  No  22  179 m²  0  0 m²  78  642 m² 

second Floor  second Floor  64  25 m²  Yes  No  0  0 m²  0  0 m²  100  25 m² 
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 Table (16): Lighting Analyses Room Schedule, Building A, Whole Building Results –3pm continue: 

Level Name  Number  Area 
Include In 
Daylighting 

Automated 
Shades  3pm threshold results 

      
within 
threshold 

above 
threshold 

below 
threshold 

      %  Area  %  Area  %  Area 

second Floor  second Floor  65  712 m²  Yes  No  16  114 m²  0  0 m²  84  598 m² 

second Floor  second Floor  66  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

second Floor  second Floor  67  9 m²  Yes  No  0  0 m²  0  0 m²  100  9 m² 

second Floor  second Floor  68  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

second Floor  second Floor  69  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

second Floor  second Floor  70  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

second Floor  second Floor  71  72 m²  Yes  No  52  37 m²  0  0 m²  48  34 m² 

second Floor  second Floor  72  70 m²  Yes  No  60  42 m²  0  0 m²  40  28 m² 

second Floor  second Floor  73  70 m²  Yes  No  60  42 m²  0  0 m²  40  28 m² 

second Floor  second Floor  74  44 m²  Yes  No  25  11 m²  0  0 m²  75  33 m² 

second Floor  second Floor  75  70 m²  Yes  No  31  22 m²  0  0 m²  69  48 m² 

second Floor  second Floor  76  67 m²  Yes  No  0  0 m²  0  0 m²  100  67 m² 

second Floor  second Floor  77  67 m²  Yes  No  0  0 m²  0  0 m²  100  67 m² 

second Floor  second Floor  78  70 m²  Yes  No  48  33 m²  0  0 m²  52  36 m² 

second Floor  second Floor  79  69 m²  Yes  No  60  41 m²  0  0 m²  40  28 m² 

second Floor  second Floor  80  67 m²  Yes  No  0  0 m²  0  0 m²  100  67 m² 

second Floor  second Floor  81  33 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

second Floor  second Floor  82  15 m²  Yes  No  100  15 m²  0  0 m²  0  0 m² 

second Floor  second Floor  83  15 m²  Yes  No  100  15 m²  0  0 m²  0  0 m² 

second Floor  second Floor  84  62 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

second Floor  second Floor  85  12 m²  Yes  No  0  0 m²  0  0 m²  100  12 m² 

second Floor  second Floor  86  13 m²  Yes  No  0  0 m²  0  0 m²  100  13 m² 

second Floor  second Floor  87  99 m²  Yes  No  35  34 m²  0  0 m²  65  65 m² 

second Floor  second Floor  88  14 m²  Yes  No  67  9 m²  0  0 m²  33  5 m² 

second Floor  second Floor  89  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

second Floor  second Floor  90  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

second Floor  second Floor  91  24 m²  Yes  No  25  6 m²  0  0 m²  75  18 m² 

second Floor  second Floor  92  240 m²  Yes  No  90  215 m²  10  25 m²  0  0 m² 

second Floor  second Floor  93  10 m²  Yes  No  0  0 m²  0  0 m²  100  10 m² 

second Floor  second Floor  94  43 m²  Yes  No  88  37 m²  13  5 m²  0  0 m² 

second Floor  second Floor  95  20 m²  Yes  No  100  20 m²  0  0 m²  0  0 m² 

second Floor  second Floor  96  20 m²  Yes  No  100  20 m²  0  0 m²  0  0 m² 

second Floor  second Floor  97  40 m²  Yes  No  100  40 m²  0  0 m²  0  0 m² 

Third Floor  Third Floor  98  25 m²  Yes  No  0  0 m²  0  0 m²  100  25 m² 
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 Table (16): Lighting Analyses Room Schedule, Building A, Whole Building Results –3pm continue: 

Level Name  Number  Area 
Include In 
Daylighting 

Automate
d Shades  3pm threshold results 

      
within 
threshold 

above 
threshold 

below 
threshold 

      %  Area  %  Area  %  Area 

Third Floor  Third Floor  99  750 m²  Yes  No  13  96 m²  0  0 m²  87  653 m² 

Third Floor  Third Floor  100  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

Third Floor  Third Floor  103  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

Third Floor  Third Floor  104  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

Third Floor  Third Floor  105  66 m²  Yes  No  40  26 m²  0  0 m²  60  40 m² 

Third Floor  Third Floor  106  66 m²  Yes  No  36  24 m²  0  0 m²  64  42 m² 

Third Floor  Third Floor  107  66 m²  Yes  No  40  26 m²  0  0 m²  60  40 m² 

Third Floor  Third Floor  108  68 m²  Yes  No  40  27 m²  0  0 m²  60  41 m² 

Third Floor  Third Floor  109  66 m²  Yes  No  36  24 m²  0  0 m²  64  42 m² 

Third Floor  Third Floor  110  68 m²  Yes  No  50  34 m²  0  0 m²  50  34 m² 

Third Floor  Third Floor  111  67 m²  Yes  No  94  63 m²  0  0 m²  6  4 m² 

Third Floor  Third Floor  112  67 m²  Yes  No  70  47 m²  0  0 m²  30  20 m² 

Third Floor  Third Floor  113  70 m²  Yes  No  100  70 m²  0  0 m²  0  0 m² 

Third Floor  Third Floor  114  44 m²  Yes  No  80  35 m²  20  9 m²  0  0 m² 

Third Floor  Third Floor  115  40 m²  Yes  No  100  40 m²  0  0 m²  0  0 m² 

Third Floor  Third Floor  116  20 m²  Yes  No  100  20 m²  0  0 m²  0  0 m² 

Third Floor  Third Floor  117  20 m²  Yes  No  100  20 m²  0  0 m²  0  0 m² 

Third Floor  Third Floor  118  43 m²  Yes  No  100  43 m²  0  0 m²  0  0 m² 

Third Floor  Third Floor  119  99 m²  Yes  No  18  18 m²  0  0 m²  82  81 m² 

Third Floor  Third Floor  120  13 m²  Yes  No  0  0 m²  0  0 m²  100  13 m² 

Third Floor  Third Floor  121  14 m²  Yes  No  25  3 m²  0  0 m²  75  10 m² 

Third Floor  Third Floor  122  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

Third Floor  Third Floor  123  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

Third Floor  Third Floor  124  25 m²  Yes  No  17  4 m²  0  0 m²  83  20 m² 

Third Floor  Third Floor  125  243 m²  Yes  No  82  198 m²  10  24 m²  8  21 m² 

Third Floor  Third Floor  126  10 m²  Yes  No  0  0 m²  0  0 m²  100  10 m² 

Fourth Floor  Fourth Floor  127  25 m²  Yes  No  0  0 m²  0  0 m²  100  25 m² 

Fourth Floor  Fourth Floor  128  901 m²  Yes  No  45  407 m²  1  13 m²  53  481 m² 

Fourth Floor  Fourth Floor  129  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

Fourth Floor  Fourth Floor  130  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

Fourth Floor  Fourth Floor  131  9 m²  Yes  No  0  0 m²  0  0 m²  100  9 m² 

Fourth Floor  Fourth Floor  132  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

Fourth Floor  Fourth Floor  133  20 m²  Yes  No  0  0 m²  0  0 m²  100  20 m² 

Fourth Floor  Fourth Floor  134  44 m²  Yes  No  100  44 m²  0  0 m²  0  0 m² 
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 Table (16): Lighting Analyses Room Schedule, Building A, Whole Building Results–3pm continue: 

Level Name  Number  Area 
Include In 
Daylighting 

Automated 
Shades  3pm threshold results 

      
within 
threshold 

above 
threshold 

below 
threshold 

      %  Area  %  Area  %  Area 

Fourth Floor  Fourth Floor  135  70 m²  Yes  No  100  70 m²  0  0 m²  0  0 m² 

Fourth Floor  Fourth Floor  137  67 m²  Yes  No  100  67 m²  0  0 m²  0  0 m² 

Fourth Floor  Fourth Floor  138  68 m²  Yes  No  40  27 m²  0  0 m²  60  41 m² 

Fourth Floor  Fourth Floor  139  66 m²  Yes  No  40  26 m²  0  0 m²  60  40 m² 

Fourth Floor  Fourth Floor  140  66 m²  Yes  No  32  21 m²  0  0 m²  68  45 m² 

Fourth Floor  Fourth Floor  141  66 m²  Yes  No  40  27 m²  0  0 m²  60  40 m² 

Fourth Floor  Fourth Floor  142  15 m²  Yes  No  100  15 m²  0  0 m²  0  0 m² 

Fourth Floor  Fourth Floor  143  15 m²  Yes  No  100  15 m²  0  0 m²  0  0 m² 

Fourth Floor  Fourth Floor  144  12 m²  Yes  No  0  0 m²  0  0 m²  100  12 m² 

Fourth Floor  Fourth Floor  145  95 m²  Yes  No  0  0 m²  0  0 m²  0  0 m² 

Fourth Floor  Fourth Floor  146  13 m²  Yes  No  0  0 m²  0  0 m²  100  13 m² 

Fourth Floor  Fourth Floor  147  14 m²  Yes  No  25  3 m²  0  0 m²  75  10 m² 

Fourth Floor  Fourth Floor  148  8 m²  Yes  No  0  0 m²  0  0 m²  100  8 m² 

Fourth Floor  Fourth Floor  149  4 m²  Yes  No  0  0 m²  0  0 m²  100  4 m² 

Fourth Floor  Fourth Floor  150  25 m²  Yes  No  17  4 m²  0  0 m²  83  20 m² 

Fourth Floor  Fourth Floor  151  282 m²  Yes  No  3  10 m²  95  269 m²  1  3 m² 

Fourth Floor  Fourth Floor  152  141 m²  Yes  No  7  10 m²  0  0 m²  93  131 m² 

Fourth Floor  Fourth Floor  153  59 m²  Yes  No  0  0 m²  0  0 m²  100  59 m² 

Fourth Floor  Fourth Floor  154  68 m²  Yes  No  0  0 m²  0  0 m²  100  68 m² 

Roof  Roof  155  105 m²  Yes  No  0  0 m²  0  0 m²  100  105 m² 
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Revit Photos 

 
Photo 1: building (A) Front side 

 

 

Photo 2: building (A) Back side 

 

Photo 3: building (A) North Side view 


