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1 metric tonne = 2204.62 |Ib.= 1.1023 short tons

1 barrel (bbl) = 159 |

1 tonne oil equivalent (toe) = 7.3 barrels

1 kilocalorie (kcal) = 4.187 kJ = 3.968 Btu

1 kilojoule (kJ) = 0.239 kcal = 0.948 Btu

1 British thermal unit (Btu) = 0.252 kcal = 1.055 kJ

1 kilowatt-hour (kWh) = 860 kcal = 3600 kJ = 3412 Btu

Calorific equivalents

One tonne of oil equivalent (toe) equals approximately:

Jisail) Jsan 11 galal

10 million kilocalories

Heat units 42 gigajoules
40 million Btu
Solid fuels 1.5 tonnes of hard coal

3 tonnes of lignite

Gaseous fuels

See natural gas and LNG table

Electricity

12 megawatt-hours

modern power station.

One million tonnes of oil produces about 4400 GWh (=4.4 terawatt hours) of electricity in a
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1) International Energy Agency (iea), energy report 2010
2) BP statistical review of world energy consumption, 2010

3) GTZ, workshop report 2009, “Solar thermal application in Egypt, Jordan, Lebanon, Palestinian
Territories, Syria and Tunisia: Technical aspects, framework conditions and private sector
needs”

4) Samar JABER on behalf of GlIZ, 2011, “Feasibility study for the Domestic Solar Water Heaters
(SWH) in Jordan”

5) Rasha SIROP on behalf of GIZ, 2011, “Feasibility study for the Domestic Solar Water Heaters
(SWH) in Syria”
6) Brian Mehalic, 2009, home power 132, “thermal collectors”
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International energy agency, www.iae.org

British Patrol (BP), http://www.bp.com/productlanding.do?categoryld=6929&contentld=7044622
European Solar Thermal Industry Federation (ESTIF), http://www.estif.org/
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Energy demand calculation
Energy demand to heat: Water Capacity: 4,18 KJ per Kg and 1 °C temperature rise
Specifications in KJ pro Kg

To (°C)
10 20 30 40 50 60 70 80 90
10 0| 41,8 83,6| 1254| 167,2 209| 250,8| 292,6| 3344
20 0| 41,8 83,6| 125,4| 167,2 209| 250,8| 292,6
30 0 41,8 83,6| 125,4| 167,2 209 | 250,8
8 40 0 41,8 83,6| 125,4| 167,2 209
OE 50 0 41,8 83,6| 125,4| 167,2
ug_) 60 0 41,8 83,6 1254
70 0 41,8 83,6
80 0 41,8
0 0

Required energy to raise the temperature of 1000 Kg water from 20 to 60 °C:

KJ per X KJ per conversion
1 kg 1000 Kg factor KWh
167,2 1000 167200 3600 | 46,44
Example:
Jordan / Syria: 800 KWh/m? thermal yield per year

is sufficient to heat 17,22 m3 of water from 20 to 60 °C
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