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Overview

•Introduction

•Experimental

•Results and conclusions
•Emissions
•Cost savings
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Introduction

• 42 Mton of coal is used by households in South 
Africa that causes many health problems especially 
respiratory conditions

• Possible ways to alleviate the problem
– Electrification
– Low smoke fuels
– Low smoke appliances
– Basa Njengo Magogo
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First: add coal
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Second: add paper 
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Third: add wood and extra coal
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First 10 minutes with chimney
•BNM method •Traditional method
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Fuel analysis

35.834.254.253.508.02Oxygen(%)

0.051.901.931.600.53Sulphur(%)

0.691.931.932.081.50Nitrogen(%)

5.213.743.743.423.31Hydrogen(%)

46.0272.1872.1876.0265.44Carbon(%)

Ultimate analysis

0.051.901.931.600.53Total Sulphur (%)

19.102.001.801.203.30H2O (%)

68.7065.6079.1076.6055.30Fixed carbon (%)

5.1018.4010.6012.0023.50Volatile matter (%)

7.1014.008.5010.2017.90Ash (%)

17.1829.5730.8530.6025.08

Gross Calorific 
value 

( MJ/kg)

WoodSlater Coal
Anthracite 

OC
Anthracite 

UGCoalProximate
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Mass loss vs. Time over two hours
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Coal (traditional)
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Coal (BNM)
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Slater coal (BNM)
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Anthracite UG (BNM)
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Anthracite OC (BNM)
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Temperature combination of the 5 runs
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Summary of emission results

73646Anthracite OC

1104149Slater coal

70242Anthracite UG

41771Coal (BNM)

418536Coal (traditional)

SO2
emitted

(mg/MJ)

Solid 
concentration

(mg/MJ)
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Particulate emissions
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SO2 emissions
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Time to cooking temperature
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Cost saving

• The BNM method of ignition uses approximately 1.2 k g (20 %) less
coal to reach cooking temperature than the traditio nal method. 

• At a cost of approximately R0.93 per kilogram of co al this translates 
into a cost savings of approximately R30 per month.

• **South Africa produces 246 million tons of coal an d uses 178 million 
tons per year (2.5 million tons for household use).  

• A 20 % saving in coal cost translates to ~370 milli on rand per year.

• **http://www.nationmaster.com/country/sf/Energy
• *http://www.worldenergy.org/wec-geis/publications/reports/pedc/cases/south_africa.asp
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