


  

     



  

 

 



  

Figure 1 Carnegie Library Site Layout Plan 
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https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiFiojl8v6JAxVTW0EAHaTzE4IQFnoECBgQAQ&url=https%3A%2F%2Fassets.gov.ie%2F298558%2F1a53384e-2a2d-4c4d-83b4-4e7bc87731df.pdf&usg=AOvVaw3SQNhe6azUwzZt7mM9naG_&opi=89978449


  

Figure 2 Building life cycle stages and information modules (adapted from EN 15978, EN 17472 and EN 15643



  

Figure 3 Carnegie Library Energy Model 

Table 1 Baseline Building Assumptions 



  

Table 2 Energy Conservation Measures 

Figure 4 Existing building constructions U-Values
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             Figure 7 Baseline energy breakdown (MWh/year, %) 

         

       

         

       

         

                             

                                

     

        

        

        
       

         

                             

                                

     

Figure 5 Proposed building constructions U-Values

Figure 6 Retrofit energy breakdown (MWh/year, %)



  

Figure 8 Baseline vs Retrofit Electricity Consumption (MWh/month) 

Figure 9 Baseline vs Retrofit Natural Gas Consumption (MWh/month) 

 

   

 

   

 

   

 

   

                                    

 
 
 

                                         

 

 

 

 

 

  

  

                                    

 
 
 

                                         



  

Figure 10 Baseline vs Retrofit Total Energy Consumption (MWh/year) 

 

Figure 11 Electricity demand vs Generation (MWh/month) 

 

  

               

                          

                         

        

 

   

 

   

 

   

 

   

                                    

 
 
 

                                                     



  

Table 3 Summary of Operational Energy Assessment Results 
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Table 4 Transportation Assumptions 

‒ 

‒ 

‒ 

Figure 12 Embodied carbon benchmarking 
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Table 5 Total tCO2e per project phase (60 years assumed lifecycle) 

 

Figure 13 Carbon emissions by life cycle stages 

  



  

Table 6 Material carbon hotspots 

 



  



  



  

 

 

 

 

 

 

 

 

https://ndber.seai.ie/BERResearchTool/ber/search.aspx
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https://files.bregroup.com/breeam/technicalmanuals/internationalRFO2015/content/09_material/mat05.htm#mat05_The_building
https://files.bregroup.com/breeam/technicalmanuals/internationalRFO2015/content/09_material/mat05.htm#mat05_Protection_Existing


  

https://files.bregroup.com/breeam/technicalmanuals/internationalRFO2015/content/05_health/hea_01_rfrb.htm#_Internal_lighting


  

 

https://files.bregroup.com/breeam/technicalmanuals/internationalRFO2015/content/06_energy/ene04.htm#ene04_feasibility
https://files.bregroup.com/breeam/technicalmanuals/internationalRFO2015/content/06_energy/ene04.htm#ene04_lzc2


  

 Biogenic 
carbon (kg 

CO2e) 

A1-A3 
Product 
Stage 

A4 
Transportati

on to site 

 

A5 Site 
operations 

 

B1 Use 
Phase 

B2 
Maintenance 

 

B3 Repair 

 
B4 Material 

replacement 
- materials 

B5 Material 
refurbishme

nt 

B6 
Operational 
Energy use - 

Regulated 

C2 Waste 
transportati

on 

 

C3 Waste 
processing 

 

C4 Waste 
disposal 

 

TOTAL kg 
CO2e 

D External 
impacts (not 
included in 

totals) 

1 
Substructure  0 3555.57 224.85 171.87 0 95.56 372.38 4420.23 -534.32

2.1 Frame  0 9275.72 359.2 420.84 0 267.07 23.1 10345.93 -2259.9

2.2 Upper 
Floors  0 6812.23 36.44 621.21 0 200.51 12.7 7683.1 -1210.89

2.3 Roof  -60310.2 44033.32 220.41 4312.37 0 2688.73 0 257.05 61407.77 28.09 52637.54 -106.58

2.4 Stairs & 
Ramps  

2.5 Ext. Walls  0 41338.22 1157.72 3170.82 0 827.78 93.5 2.24 46590.29 -5351.53

2.6 Windows 
& Ext. Doors  -382 2464.09 3.9 30.15 0 783.4 0 33.41 386.31 0.073 3319.34 -521.13

2.7. Int. Walls 
& Partitions  0 3398.09 113.38 467.5 0 144.4 17.07 4140.44 -1096.71

2.8 Int. Doors  

3 Finishes  0 58.62 0.28 5.9 0 295.11 0 0.067 0 0.06 360.04

4 Fittings, 
furnishings & 
equipment  

5 Services 
(MEP)  0 18625.51 35.6 196.8 0 24503.49 0 2008581 134 11.96 1.75 2052090 -17845.3 

6 
Prefabricated  

7 Existing 
building  

8 Ext. works  

Other or 
overall site 
construction  

0 0

Unclassified / 
Other  

TOTAL kg 
CO2e -60692.2 129561.4 2151.77 9397.48 0 28270.73 0 2008581 1959.85 62324.79 32.21 2181587 -28926.4 



  

 Biogenic 
carbon (kg 

CO2e) 

A1-A3 
Product 
Stage 

A4 
Transportati

on to site 

 

A5 Site 
operations 

 

B1 Use 
Phase 

B2 
Maintenance 

 

B3 Repair 

 
B4 Material 

replacement 
- materials 

B5 Material 
refurbishme

nt 

B6 
Operational 
Energy use - 

Regulated 

C2 Waste 
transportati

on 

 

C3 Waste 
processing 

 

C4 Waste 
disposal 

 

TOTAL kg 
CO2e 

D External 
impacts (not 
included in 

totals) 

1 
Substructure  0 3531.84 223.12 170.8 0 94.83 372.3 4392.89 -530.21

2.1 Frame  0 9102.97 352.51 413.01 0 262.09 22.67 10153.24 -2217.82

2.2 Upper 
Floors  -1180.35 7216.19 39.37 653.49 0 200.86 1192.95 1.68 8124.18 -1201.58

2.3 Roof  -66493.6 48549.03 243.01 4754.58 0 2964.5 0 283.41 67703.75 30.97 58035.61 -117.51

2.4 Stairs & 
Ramps  

2.5 Ext. Walls  -3751.5 42751.73 1163.1 3287.4 0 832.93 3844.9 7.57 48136.14 -5341.46

2.6 Windows 
& Ext. Doors  -382 3223.23 5.23 37.99 0 1566.81 0 55.61 386.46 0.072 4893.4 -535.95

2.7. Int. Walls 
& Partitions  0 3382.89 112.87 465.41 0 143.75 16.99 4121.92 -1091.83

2.8 Int. Doors  

3 Finishes  0 58.62 0.28 5.9 0 295.11 0 0.067 0 0.06 360.04

4 Fittings, 
furnishings & 
equipment  

5 Services 
(MEP)  0 23849.56 39.48 193.25 0 35095.43 0 814973.4 150.11 13.41 1.86 874316.5 -20370.9 

6 
Prefabricated  

7 Existing 
building  

8 Ext. works  

Other or 
overall site 
construction  0 0

Unclassified / 
Other  

TOTAL kg 
CO2e -71807.5 141666.1 2178.97 9981.82 0 39921.85 0 814973.4 2023.67 73553.44 42.21 1012534 -31407.3 

               



  

CBRE ©2024 All Rights Reserved. All information included in this proposal pertaining to CBRE—including but not limited to its operations, employees, technology and clients—are proprietary and confidential, 
and are supplied with the understanding that they will be held in confidence and not disclosed to third parties without the prior written consent of CBRE. This letter/proposal is intended solely as a 
preliminary expression of general intentions and is to be used for discussion purposes only. The parties intend that neither shall have any contractual obligations to the other with respect to the matters 
referred herein unless and until a definitive agreement has been fully executed and delivered by the parties. The parties agree that this letter/proposal is not intended to create any agreement or obligation 
by either party to negotiate a definitive lease/purchase and sale agreement and imposes no duty whatsoever on either party to continue negotiations, including without limitation any obligation to negotiate 
in good faith or in any way other than at arm’s length. Prior to delivery of a definitive executed agreement, and without any liability to the other party, either party may (1) propose different terms from those 
summarized herein, (2) enter into negotiations with other parties and/or (3) unilaterally terminate all negotiations with the other party hereto. CBRE and the CBRE logo are service marks of CBRE, Inc. and/or 
its affiliated or related companies in the United States and other countries. All other marks displayed on this document are the property of their respective owners. 


