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•Some Basic Principles about Energy and Power
• Definitions
• Terminology
• Familiar Energy sources 

• Solar Energy

• Energy Required for Common Productive Uses

Outline
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What is energy?
Athermodynamic quantity equivalent to the capacity 
of a physical system to do work. Common units of 
energy are Joule, Btu, kWh

The term energy
can apply to heat energy, light energy, kinetic 

energy, chemical energy, and electrical energy

1 BTU = 1055 Joules
1 kWh = 3.61 million J = 3413 BTU 

Basic Principles about Energy 
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Energy Content
of Common Fuels
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What is power?
The rateof doing work, or energy per unit time. Units 
are btu/hr, hp, joules/sec, W, or kW

Basic Principles about Power 

746 W = 1 horsepower(hp)

Fuel: oats
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Human Power

Maximum Power = 400W

Fuel: BIG plates of food!
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…a little less Human Power

Maximum Power = 100W

Fuel
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Energy from the Sun in Afghanistan
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Q. How much instantaneous power from the sun falls on a 
horizontal surface at noon in Kabul on a clear, sunny day? 
A. approximately 1000-1200 W/m2

Q. How many peak sun-hours are there, per day, on 
average over the year?
A. About 5 peak sun-hours per day

Q. How much sun energy/day is there, on average? 
A. There are, on average, about 6000 Wh, or  6 kWh  of 

sun energy per square meter over the course of the 
year, more in the summer, and fewer in the winter.

Energy and Power from the Sun 
in Afghanistan
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Kabul Average Annual Solar Radiation:
“Continuous” Power from the Sun

Q. What is the average the amount of power from the sun that shines in Kabul 
per m2over the whole year, day and night?
A. approximately 250 W/m2

*
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How can we convert Solar Power 
to Useful Power?

Solar  Heat:

Using solar collectors and water storage, system 
efficiencies are as much as 70%.

Solar  Electricity:

Using PV modules connected directly to the load, system 
efficiencies are up to 15%. Systems with storage and 
inverters have efficiencies of about 10%.
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How much energy and power does my 
application require?
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Who?

-Who chooses and buys the candles, kerosene, and wood 
in the household?

-Who chooses and buys the light bulbs and the batteries for 
the household?

-Who takes the children to the health clinic when they are 
sick?

-In short, who makes the energy-buying decisions in the 
household?
* * * * * * * * * * * * 
-All energy sources come with a cost. You have a choice!
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Coming up next in this series:

Introduction to solar technology, including: 
Solar water heating, and 
Photovoltaics (PV)
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Visit us online at www.nrel.gov

NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.
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