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What powers the 
world?

Source: 
https://frederickgreenchallenge.org/pages/handbooks/rs-
handbook/chapter1

Where Does Energy Come From?
https://dcmp.org/media/7454-where-does-energy-come-
from

Energy 101: Where Electricity Comes From
https://www.youtube.com/watch?v=AKuoIeupGHc

Thermal Power Plant | Boiler | Economizer | Turbine
https://www.youtube.com/watch?v=m4CwaKTQikw

How to make 220V Steam Dynamo - DIY Energy Genarator
https://www.youtube.com/watch?v=vfth8RT1j98

Power Generation
https://www.youtube.com/watch?v=F6YW8h8cML4

https://dcmp.org/media/7454-where-does-energy-come-from
https://dcmp.org/media/7454-where-does-energy-come-from
https://www.youtube.com/watch?v=AKuoIeupGHc
https://www.youtube.com/watch?v=m4CwaKTQikw
https://www.youtube.com/watch?v=vfth8RT1j98
https://www.youtube.com/watch?v=F6YW8h8cML4


Energy use in Iron & Steel Industry



Energy use in buildings in India

Minaal Sahlot , Saffa B. Riffat, Desiccant cooling systems: a review, International Journal of Low-Carbon Technologies, 
Volume 11, Issue 4, 15 December 2016, Pages 489–505, https://doi.org/10.1093/ijlct/ctv032

https://doi.org/10.1093/ijlct/ctv032


Eco-friendly ways of energy use
Source: https://www.energy.gov/energysaver/passive-solar-homes



New Delhi climate

Source: J. Dhariwal, R. Banerjee, Simulation based mixed mode building design, Materials Today: Proceedings, Volume 5, Issue 11,

Part 2, 2018, https://doi.org/10.1016/j.matpr.2018.11.079.



Thermal, Hydraulic and Electrical analogies



Energy transformation

Source: https://mechanicalengineering.blog/law-of-conservation-of-energy/

Law of conservation of energy states that energy can change forms, 
but is neither created nor destroyed.





Units of Power



Energy 
measurements 
using Energy 
Monitors



Measuring 
Power 
consumption 
using a 
Smart Plug

Power consumption by Household Appliances

https://unepccc.org/wp-content/uploads/sites/3/2020/05/presentation-home-electricity-footprint.pdf


Energy Meter (with CT)
Power Factor = True Power/Apparent Power
Apparent Power = 373.4/0.31 = 1205 VA



Measurements for an inverter AC

AC setpoint = 23.5 C

AC setpoint = 30 C

AC off, ODU running

AC off, ODU also off



Computing energy consumption per person
Equipment 
type

Number of 
equipment

Operating 
hours per 
day

Number of 
days used 
per year

Power 
consumptio
n (W) of 
one 
equipment

Shared with 
how many 
people

Energy 
consumptio
n (kWhr)

Carbon 
Footprint 
(kg CO2 
equivalent)

Laptop 1 10 350 40 1 140 119

Washing 
Machine

Geyser and 
so on …

Energy consumption (kWhr) = (Number of equipment X Operating hours per year X 
Power consumption (W) of one equipment) / (Shared with how many people X 1000) 

Carbon Footprint (kg CO2 eq) = Energy consumption X Emission Factor

https://greencleanguide.com/calculate-your-carbon-footprint/

Can you work on your carbon footprint for transport? What else – products, food, building?

https://greencleanguide.com/calculate-your-carbon-footprint/


How do these numbers relate to each one of us? 

Source: https://www.carbonindependent.org/22.html#:~:text=CO2%20emissions%20from%20aviation%20fuel,CO2%20per%20passenger%20per%20hour.

You can relate 90 kg CO2 eq per person per hour to 50 billion tons CO2 eq per year for planet!
What would be the CO2 emissions if you use a car/public transport/bike ride? 

https://www.carbonindependent.org/22.html#:~:text=CO2%20emissions%20from%20aviation%20fuel,CO2%20per%20passenger%20per%20hour.




Manmade 
emission 
sources



Source: World Energy Flows Sankey Diagram, as shown on http://aspoireland.org/2011/05/08/a-review-of-green-energy-

growth-prospects-at-the-oil-economy-maxima/ Diagram originally by Cullen, J.M. & Allwood, J.M. (2010)





Energy
Balance
for India 
(2019)

Source: 
https://unstats.un.org/unsd
/energystats/pubs/balance/



Energy Balance for India (in Exa Joules)

2012 2019

IEA Webinar : Energy Balances Energy balance data for countries

https://www.youtube.com/watch?v=n9jua1s551I
https://drive.google.com/drive/folders/1QsqiuKEZz7zaUN8N_VDHrOsx7vGXFjXW?usp=sharing


Source: https://www.researchgate.net/figure/Sankey-diagram-of-USA-Source-5-Data-is-based-on-DOE-EIA-00352015-03-March-
2014_fig1_306245519

Pick a country and make a Sankey Diagram for the Energy Flows
Sankey Diagram for Japan

https://www.youtube.com/watch?v=pwv0SwKztNM&list=PLOzRYVm0a65eZkxiWk8aa-291VFTLKb-Y&index=11
https://www.youtube.com/watch?v=7ZMX2CI87E4&list=PLOzRYVm0a65eZkxiWk8aa-291VFTLKb-Y&index=12


Energy to
Emission 
Factors

https://www.youtube.com/watch?v=TpMYOU5-J0M&list=PLOzRYVm0a65eZkxiWk8aa-291VFTLKb-Y&index=7
https://www.youtube.com/watch?v=TpMYOU5-J0M&list=PLOzRYVm0a65eZkxiWk8aa-291VFTLKb-Y&index=7
https://www.youtube.com/watch?v=TpMYOU5-J0M&list=PLOzRYVm0a65eZkxiWk8aa-291VFTLKb-Y&index=7


Energy issues in news

https://www.thehindu.com/news/national/g-20-summit-2023-new-delhi-declaration-underlines-need-for-more-finance-to-arrest-global-warming/article67289205.ece
https://www.reuters.com/business/energy/year-russia-turbocharged-global-energy-crisis-2022-12-13/
https://economictimes.indiatimes.com/news/international/world-news/uk-pm-rishi-sunak-defends-shift-in-climate-policy-as-realistic-approach/articleshow/103836754.cms?from=mdr


Thank 
you!
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