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Energy usage In history

How, why and when
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B4 Human energy

The first form of energy mankind used was
the transformation of chemical energy
from food into physical labour
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Physical labour

Before the invention of engines, all
physical labour in the society was done
by humans or animals

In some places it was possible to use
wind or water power to drive grain mills
or simple saw mills
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Table of power output
from various animals

Animal

Power
(W)

Working hours
per day

Energy output per
day MJ

Draft horse

500-600

10

18

Ox

450

10

Mule

400

8

Donkey

200

Camel

650

14

Buffalo

500

5

9

Man

60-100

6-12

2-4

Source: FAO - Tools for Agriculture, 1992

In comparison, just one barrel of oil contains 6120
MJ of energy and machines can work at MW levels




Animal-powered devices are
still used frequently

Ox-powered peanut-
crush in Thailand

Camél-powered
waterpump in Afghanistan




Man-powered builders crane
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from the Roman empire
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Bl  Slave energy

More complicated work
could not be made by
animals or simple
water/wind powered
devices

Many old civilisations

where heavily dependent e

on slave labour to power Slave harvesting
farming, construction, sugar cane on
transportation and many Jamaica
other things




Slavery In cultures
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A Dates back to the oldest known records
(2000 BC)

A Occurred in every known civilization
(Egypt, Akkadian empire, Assyria,
Greece, Persia, Rome and others)

A mixture of debt-slavery, punishment for
crime, the enslavement of prisoners of
war, child abandonment, and the birth of
slave children to slaves
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Nl Slavery as main energy source

A 40-80% of the Ancient Greece population
were slaves, ~25% in Roman Empire

A Farming, mining and nearly all other basic
labour-intensive things were done by
slave labour
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el Slavery replaced by machinery

A After American Civil War, slavery was
officially abolished in 1865

A Coincides with the rise of fossil fuels and
Importance of machinery

A Industrialists could now replace slaves
with steam engines that never got tired
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Slaves are replaced by other
forms of energy and machines

Primary energy [Mtoe]

Primaryenergy consumption of the USA 1635 - 2007
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Emancipation proclamation
ends slavery in the USA
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=8 Discovery of fire
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In prehistoric times man
discovered fire

This opened many new

possibilities and changed
the society radically

Man could now live In
new places. Eat new
food and make many
new things




Fire and heat
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Mankind has used fire and the heat derived
from fire for a very long time

ACooking and food preparation
ACreation of pottery and bricks
ACeremonial & communication
A_andscape modification
KOre and metal smelting

Aight source



B Fire as a weapon

AGreek fire was among the most horrible weapons
known in ancient times

Avlodern thermobaric bombs (fuel-air explosives or
vacuum bombs) are equally frightening applications
of combustion and fire
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Fuels for fire and combustion

The oldest fuel Is wood

In many places, where wood is scarce,
other fuels are used. For instance animal
dung, animal fat, peat or coal

Wood was often used to create charcoal,
a better fuel, to fuel steel mills and iron
works before the industrial revolution
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Charcoal

Ay combusting wood
with limited available
oxygen, charcoal can
be formed

ACharcoal contains
more energy per mass
unit than wood and Is
thus a higher quality
fuel for combustion

Charcoal production




