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Outline

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

e Solar Energy

 Energy Required for Common Productive Uses
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Basic Principles about Energy

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 enerqgy

can apply to heat energy, light energy, kinetic
energy, chemical energy, and electrical energy

1 BTU = 1055 Joules
1 kWh = 3.61 millionJ = 3413 BTU
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Basic Principles about Power

What is power?
The rateof doing work, or energy per unit time. Units
are btu/hr, hp, joules/sec, W, or kW

746 W =1 horsepower(hp)
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Human Power

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

Maximum Power = 100W
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Energy from the Sun in Afghanistan
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Energy and Power from the Sun
In Afghanistan

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/m?

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.
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Kabul Average Annual Solar Radiation:
“Continuous” Power from the Sun

e —— 2

0 =0 100 150 200 250 300 350 wW/m2 ze = 18 TWe
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/m?
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How can we convert Solar Power
to Useful Power?

Solar =2 =» 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?

Home 2 (efficient)

ACZ P HAun Hours Days  W-hours Percent  Sumge Ph-L

Appliance Qfy. WVelts DC ¥/N Watts /Day /Week Day of Total ‘Watts  ¥/H
Fluorescent Lights 4 | 117 | AC | Y 15 5.0 7 000 7% 8] H
Fridge Sun Frost 16 cu. ft. 1 12 DC (N 48| 113 7 5400 13.9% 1300 W
Blendar 1 M7 | DS | N 350 0.1 2 100 0.3% 1050( W
Microwawe Owen i 117 | AC | N Q00 0.3 7 2250| 58% 1200f %
Food Processor 1 117 | A | N 400 0.1 & 286 0.7% 1200 W
Espresso Maker 1 17 | ac | N 1350 01 7 1350 3.5% 1350 W
Cofies Grindar 1 117 | A | N 150 0.1 7 7.5 0.2% 2000 M
21" Color Television 1 M7 | AC | Y 125 5.0 7 G250 16.0% 70| ¥
Video Cassetle Recorder 1 M7 | AG | Y 40 2.5 7 1000 26% a0 v
Satellite TV System 1 M7 | AC | Y B0 2.5 7 1500 3.8% 1600| %
Stereo System 1 M7 | AG | Y 30 8.0 7 2400 6.2% 60| Y
Computsr 1 M7 | AC | Y 45 &0 3 M57T| 3.0% 135 ¥
Computer Printer 1 117 | AC | N 120 03] 3 128 0.3% Je0| Y
Power Tool 1 17 | ac | N 750 05 3 1607 4.1% 2250 W
Radio Telephone (Eoeive) 1 12 CC (W 6| 24.0 7 1440 3.7% al M
Aadio Telephone (transmit) 1 12 oG | N 20 1.0 7 200( 0.5% al M
Phane Answering Machine 1 M7 | AG | Y 6| 24.0 7 1440 3.7% al M
Washing Machins 1 M7 | ac | N go0 0.5 4 22B6| 5.9% 100 ¥
Clathes Dryer (mator only) 1 117 | aC | N S00 1.0 4 2B5.7| 7.3% 1500( %
Sewing Machine 1 M7 | AC | N g0 2.0 1 229( 0B% 400( W
Vacuum Cleansr 1 117 | A | N 650 0.5 4 1857 4.8% 1950( M
Hair Diryer i 117 | AC | N 1000 0.2 7 2000 51% 1500 W
Mi-Cd Battery Charger 1 M7 | AG | Y 4| 150/ 2 171 04% 25 %

Total Daily Average Watt-hrs IBeE.4

Inverter Priority Watiege 325 ktax. ac Wattage 1350 Max. ac Surge Waltage 2250
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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?

E i b e I b b b b D D

-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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