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Objectives
● Problem statement

● Proposed solution

● technical standards, constraints and risks

● Performance criteria such as economic, environmental, social, political, ethical, 

health, safety

● The advantages of our design over its counterpart designs.

● simulation results, visual prototyping and analysis for designed circuits,program code

● Conclusion 



+

Globally

Qatar Texas A&M

Energy Consumption and 
Carbon Footprint

Problem Statement 

Global Warming 

Climate Change

Ranked second World-wide
Ranked second in QF

Collective Data



Proposed solution

Carbon footprint 

dashboard 

Monitor the carbon footprint in 
TAMUQ

Recommend 
solutions

Reduce the carbon 
footprint



Carbon footprint dashboard

4/6 main panels
Supply power to Tamuq

Excel spreadsheet with all 
components showing power 
consumption to calculate the 
carbon footprint (KgCo2e)

Using Python to create the 
carbon footprint dashboard

Using Qatar conversion 
factor = 0.596345388

Dashboard presenting the 
carbon footprint in Tamuq





Proposed solutions

Lighting Plug Loads HVAC

1. Replacement with 
more efficient light 
bulbs[1]

2. Reduce the number of 
light bulbs in the building

3. Use light controls: 
dimmers,motion 
sensors,occupancy 
sensors[2]

1.Recommissioning is a process 

for investigating, analyzing and 

optimizing the performance of 

building systems (10-15%) [3.]

2.  Collecting occupants 
temperature preferences [5] 
then modifying the thermostat 
temperature to be increased 
from 18°C to 21°C[6] by taking 
the average. 

1. Technical solutions: integrating circuit 

controls, installing meters and 

sub-meters ,using  Advanced power 

strips (APS),Installing DC microgrids.

2. Behavioral Solution: the first method 

is raising  awareness Campaigns, this 

can include workshops, newsletters 

,emails and regular meetings. 

Encourage occupant to use equipment 

recommended by ENERGY STAR  



Lighting 

Example



HVAC

Changing the temperature from 18°C to 21°C  would save 12% of the total 
power[6]



Plug loads 

A combination of savings strategies demonstrate a 47% reduction in electricity consumption[4].



Total saved power 

Plug Load:14.57% 
Lighting: 3.87%
HVAC:7.2%

+

Total saved Electricity:    25.64%



Technical standards, risks, constraints 

 

Technical Standards 

No available smart meters in campus 

No Authorization for installing  smart meters 

 No Real time data

Data Inventory 

Accuracy 

 

Constraints 
 

Risks 



Environmental
&

Global Public Health 
Economical  

Cultural and Social

Performance Criteria 

Ethical 

1
2

3
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Flow chart of the Algorithm



Program code and Prototype 



PIE Chart 
CODE



Guage Chart



Advantages

❖ Projection for load profile

❖ Use the dashboard to raise awareness 

for the TAMUQ community

❖ Our tool is flexible and can be used for 

commercial buildings



Troubleshooting and Experimental Testing  

1. Expected real-time data

2. Selecting a different approach based on the available data

3. Collecting Data

4.   Accuracy



Summary 

• Carbon footprint in Qatar

• Proposed solution

• Advantages

• Prototype

• standards,risks,constraints

• Apply smart meters  

• Generate real time data

• Real time dashboard 

Future recommendations & 
improvements
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