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PREFACE 

 

This Technology Catalogue contains both qualitative and quantitative descriptions of present 

and projected future energy sector technologies as they are known today, which would be 

relevant for Ghanaôs economy, up to the year 2020. The contents include only energy sector 

technologies for the production, extraction, conversion, transmission, distribution, and end-use 

of all types of energy. The quantitative descriptions include technical characteristics, 

environmental aspects and cost data including investment and operating costs. The qualitative 

descriptions explore advantages and disadvantages including risks and other environmental 

attributes as well as probable social impacts of the technology. 

 

The purpose of the Catalogue is to provide a reliable and accepted technology database for 

planning exercises as well as a credible reference for the energy market in Ghana. 

 

The Catalogue is one of the key outputs of the Strategic National Energy Plan (SNEP) project, 

which was sponsored by the government of Denmark under the auspices of Denmark- Ghana 

development cooperation, in response to a request by the Energy Commission to DANIDA for 

assistance in initiating the Commissionôs energy planning activities. 

  

The goal of the SNEP is to contribute to the development of a sound and well regulated 

commercial energy market that will provide sufficient, viable, efficient and least cost energy 

services for social welfare and economic activities through the formulation of a comprehensive 

plan that will identify the optimal path for the development, utilisation and efficient 

management of the countryôs energy resources. 

 

This Catalogue is the result of a collaborative effort involving numerous contributors who 

worked together for nearly two years with a few unanticipated breaks, now and then. The main 

consultants, RAMBØLL of Denmark, provided the coordinator, Ms Christine Rud Wennerberg 

for the SNEP Project.  She administered the sub-contract for the Technology Catalogue and 

together with the staff of the Energy Commission, participated in all the review meetings and 

contributed to all the working group meetings. 

 

The sub-task of elaborating the Catalogue was awarded to a team of consultants from the 

School of Engineering, Kwame Nkrumah University of Science & technology, Kumasi, Ghana, 

assisted by selected graduate students. The team leader was Prof. F. O. Akuffo, Mechanical 

Engineering Department, and included Prof. E. A. Jackson, Electrical Engineering and Mr. E. 

A. Ankudey, Lecturer in Chemical Engineering. Francis Nkrumah, a graduate student in 

Mechanical Engineering was the main assistant in preparing the Catalogue. Many other 

graduate students and teaching assistants also contributed through collection and processing of 

data. 

 

In order to attain a satisfactory level of data quality and general acceptance of the Catalogue by 

stakeholders, an Ad- Hoc Working Group, with membership from key energy sector 

organisations, was created to undertake the following activities: supply data from their various 

institutions; review reports from the sub-consultant; make recommendations to the SNEP 

Technical Committee on the suitability of the data collected; make recommendations on further 

work to improve upon the Catalogue; recommend strategies to  enable the Energy Commission 

acquire  current  data  for future updates of the catalogue; and make recommendations on future 

co-operation between stakeholders and the Energy Commission. 
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The first two meetings of the Ad-Hoc Working Group were chaired by Charles Anderson of the 

Energy Commission and the rest by Joseph Essandoh-Yeddu, also of the Commission. 

 

The other members of the Working Group, their organisations and contributions were as 

follows:  Kennedy Amankwa, Energy Commission; Otu  Danquah, Energy Commission ï 

traditional and modern renewable energy technologies;  Mahama Kappiah, VRA - thermal and 

hydro generation technologies; Dr. Ofosu Ahenkorah, Energy Foundation ï residential 

appliances; Seth Adjei, Association of Ghana industries,- cogeneration technologies; and 

Emmanuel Kwa-Kofi, Ghana Standards Board.  

 

The sources of information for the Catalogue include local and international databases 

particularly LEAP TED and the IIASA CO2 database, technical literature, the internet and 

relevant textbooks.  In particular effort was made to acquire data on technologies currently 

installed in the country and those that could utilise available indigenous resources. The data on 

locally installed technologies was collected from public and private organisations through 

surveys, personal interviews, structured questionnaire and Ad- Hoc Working Group members. 

Data was also collected from visiting international consultants for the SNEP project.  

 

This report comprises two Sections: Section 1 presents an overview of the selected energy 

sector technologies of current and future relevance to the Ghanaian situation. The purpose of the 

overview is to provide an insight into the considerations that motivated the selection of specific 

technologies for inclusion in the Catalogue. Section 1 also contains the recommendations and 

conclusions of the work. Section 2 contains the qualitative descriptions and quantitative data on 

the selected technologies. 

 

The consultants are deeply grateful to the members of the Ad-Hoc Working Group who 

contributed immensely through the collection and supply of data as well as in the reviews of 

several reports and drafts of the Catalogue. The consultants are however responsible for this 

final document. 

 

 

Professor Frederick O Akuffo 

School of Engineering 

Kwame Nkrumah University of Science & Technology 

Kumasi, Ghana 
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LIST OF ACRONYMS AND ABBREVIATIONS  
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GNPC  Ghana National Petroleum Company 

IEAC  Industrial Energy Assessment Centre  
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ME  Ministry of Energy 
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DO  Demand-side: Other Household Appliance Technologies 

DOE  Demand-side: Office Equipment 

DSC   Demand-side: Space Cooling Technologies 

DSP  Demand-side: Food Storage/Preservation Technologies 

DV  Demand-side: Household Ventilation Technologies 

DWH   Demand-side: Water Heating Technologies 

SCB   Supply-side: Biomass Conversion Technologies 

SCOR  Crude Oil Refining Technologies     

SETD   Electricity Transmission and Distribution 

SFC  Fuel - cell Technology 

SGB  Supply-side: Grid Biomass 

SGHEG Supply-side: Grid Hydro Electricity Generation Technologies 

SGS   Supply-side: Grid Solar Systems 

SGTEG  Supply-side: Grid Thermal Electricity Generation Technologies 

SGW  Supply-side Grid Wind Turbines 

SLGP   Landfill Gas Power Plants 

SNGT  Natural Gas Transportation and Distribution 

SNP   Nuclear Power Plants 

SOD  Supply-side Off-grid Diesel Gensets 

SOG  Supply-side Gasoline Generating Sets 

SOS  Off-grid Solar System 

SOW  Supply-side Off-grid Wind Turbines 

SPD  Petroleum Products Distribution 
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LIST OF UNITS  

 

g  Grammes 

GJ  Gigajoule   

kg   Kilogram 

kW  Kilowatt 

kWh  Kilowatt hour 

kWh/yr Kilowatt hour per year 

 kWp  Kilowatt Peak 

L/w  Lumen/watt 

m  metre 

m/s  metre per second 

MJ  Megajoule 

MW  Megawatts  

t  Tonnes 

TJ  Terajoule 

yr   Year 

 

Energy Conversion 

 

            1 kWh              = 3.6 MJ 

 

Table 1-1 Cost of fuel and Energy 

 Units Fuel Price 

Cedis (¢) US Cents 

Electricity tariff 

Residential  

Non-residential  

 

Per kWh 

Per kWh 

 

175 

595 

 

2.5  

8.5 

Petroleum products 

Gasoline 

Diesel 

Kerosene 

LPG 

 

Per Litre 

Per Litre 

Per Litre 

Per kg 

 

2,333 

1,955 

1,955 

2,417 

 

33.33 

27.93 

27.93 

34.53 

Wood fuel 

Charcoal 

Firewood 

 

Per kg 

Per kg 

 

5.46 

1.61 

 

0.078 

0.023 

 

     Exchange Rate: $1=¢ 7,000  (YEAR 2000) 
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SECTION 1 
 

Overview of Selected Energy Technologies 

 

This Section presents an overview of the energy technologies that are relevant and likely to be 

implemented in Ghana, during the next twenty years and are therefore included in the Catalogue 

presented in Section 2. In general, the technologies include those that could be used to exploit 

indigenous resources, as well as technologies that promise high efficiency and therefore lower 

operating costs. As a poor country, low investment cost is also a relevant factor. Another 

concern is negligible environmental impact.  

 

In Ghana, as well as most developing countries, woodfuel is the dominant energy source for 

cooking mainly as a result of its availability and low cost. According to the Ghana Living 

Standards Survey (pg. 51, GLSS IV, 2000), 89.2% of rural households depend on wood for 

cooking whilst 60.9% of urban households rely entirely on charcoal. On the other hand there are 

no fuelwood plantations dedicated to the production of wood to be used for fuel. Thus the 

growth in national demand is met entirely from the natural forest. Woodfuel supply and 

charcoal production are also important livelihoods for a significant number of poor people, 

particularly in the rural areas. But the high rates of deforestation, estimated at 65,000 hectares 

per annum by the Ministry of Lands and Forestry (Ghanaian Times, January 29, 2000) for the 

past fifty years threaten the sustainability of supply. Moreover the burning of wood-fuels 

produce greenhouse gases and pollutants that affect human health. Thus it is necessary to ensure 

high efficiency of production, conversion and end-use technologies. Considerable effort has 

therefore gone into compilation of data on both charcoal production methods as well as 

woodfuel and charcoal cooking stoves including traditional and improved models. 

 

In urban areas where incomes are higher and access to improved fuels is more reliable, people 

shift to commercial fuels such kerosene, LPG and electricity for their cooking and water heating 

needs. Thus 10.1% of urban households use LPG, 2.2%use kerosene and only 0.5% depend on 

electricity. (pg. 51, GLSS IV, 2000).  The gas and electricity cooking technologies including 

locally designed and fabricated models have been selected and included in the catalogue. 

 

Ventilation fans, refrigerators, television sets, radios and electric pressing irons are available in 

most communities where electricity is available. Thus 23.6% of all households have electric 

fans whilst 16.6% own refrigerators. The radio is the major source of information in rural areas. 

The penetration varies from 41.2 % in rural coastal areas to 50.6% in the rural forest belt. 

Nationwide, 53.8% of households own radios, 4.1% own videos, 22.4% own televisions sets 

and 23.8% own pressing irons. Non-electrified households, which constitute about 60% of the 

population, estimated at 18.8million in 2000, who reside mostly in rural settings, rely on the 

charcoal box iron and the solid metal iron for the pressing of clothes. Currently a negligible 

fraction of urban households use air conditioners but the penetration is increasing in the 

industrial, commercial and public sectors. Data on these appliances, particularly those that are 

popular on the Ghanaian market, have been included in the Catalogue. 

 

Following cooking, lighting is the next major energy service in the household. Again, according 

to GLSS IV, 60% of all households use kerosene/gas lamps whilst 39.2% depend on electricity 

for lighting. The preferred lighting technologies for rural households are kerosene/gas lamps, 

82%, grid electricity 17%, diesel/petrol generators 0.5%, candle 0.2% and others, 0.1%. The 

latter include vegetable oil lamps. Solar PV, although a useful technology, has negligible 

penetration because of its high initial cost. However, many demonstration projects in the 
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country have shown that niche applications, in remote off-grid communities, such as health 

centres, telecommunication repeater stations, water pumping, battery charging and refrigeration, 

could be cost effective on life cycle basis and therefore have good near future prospects as grid 

electricity tariffs approach economic levels. In particular, solar lanterns and stand- alone Solar 

PV systems for DC lighting, radio and television operation are emerging as viable competitors 

to the kerosene lantern in the rural setting. The quality of light is better and the health risks for 

women and children are considerably reduced. In the urban setting, these systems are emerging 

as viable backups to the grid, where reliability is low. In the near future, grid connected PV 

systems hold promise for well to do urban households as well as public and commercial 

concerns where reliability is desirable. In the area of solar thermal applications, water heaters 

could become viable in the near future depending on the electricity tariff. 

 

Until recently, Ghana had relied entirely on large hydro for electricity generation and there are 

still exploitable hydro resources. Indeed the 400MW Bui Dam is one of the major projects 

being planned for implementation by the current administration. However, the initial cost as 

well as the environmental and health impacts of large hydro are generally very high. Whilst 

VRA has accumulated considerable experience in operating large hydro plants, the country is 

yet to construct a mini or even micro hydro plant although some favourable sites have been 

identified. Small hydro technology has therefore been given due attention in the catalogue in 

addition to large hydro technologies including the Akosombo and Kpong installations. 

 

In the past two decades several thermal power plants based on the combined gas and steam 

turbine cycles and using heat recovery steam generators have become available with very good 

fuel utilisation compared with conventional plants. The initial cost of a turnkey combined cycle 

plant is also favourable and could be as low as 400-700 US$/kW. Whilst the initial net plant 

efficiencies were about 40% recent plants have net efficiencies of 55% and plants with expected 

efficiencies of 60% are becoming available. The main development trends are: towards 

increased efficiency and power output of the gas turbine. The availability of cheap natural gas 

from Nigeria, as well as indigenous findings at the Tano fields in the western region suggest 

that simple cycle gas turbines, which have short construction periods and low initial cost, and in 

particular combined steam and gas plants will play key roles in Ghanaôs future energy economy. 

The environmental impacts of these thermal plants are also more manageable than hydro plants. 

The current plants at Aboadze and the Effasu Power Barge that is expected to generate power 

from indigenous gas resources have been included in the catalogue. 

 

Wind energy technology is perhaps one of the fastest growing electricity generation options. 

Ghanaôs wind resources are confined to narrow stretches along the coastline, particularly on the 

east, as well as offshore; but the speeds are relatively moderate. However, wind could make 

modest contributions to the diversification of energy supply sources and national energy 

security. Both grid connected wind turbines and small, stand-alone systems for battery charging, 

water pumping, etc. are included in the catalogue. 

 

Electricity generation from biomass is an attractive proposition indeed. In particular, plants that 

combine electricity and heat production for both off-grid and grid connected industrial 

applications could boost production in rural locations, generate employment and reduce 

poverty. Attention is therefore given to biomass fired cogeneration plants operating in the 

country. 

 

Direct conversion of the chemical energy in fuels such as natural gas to electricity through the 

fuel cell has reached the application stage. Effort has been made to include information on these 

technologies in the catalogue. 
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Most of the data compiled are from secondary sources except cost data on locally available 

technologies, particularly stoves and electrical appliances, which were obtained from market 

surveys. Some data were also obtained from experimental measurements conducted in our 

laboratories. 

 

There are many gaps in the data on locally available technologies compiled in the catalogue. In 

such cases, information on similar technologies available in the literature, particularly LEAP 

TED, have been adapted and the sources acknowledged. 

 

It has proved extremely difficult to acquire data on technical, environmental and cost factors for 

2020. As such data for 2020 have not been inserted into the catalogue although the appropriate 

spaces have been provided for inserting the data when they become available. 

 

There are also energy intensive technologies in industry and transportation sectors of the 

economy, which do not form part of the scope of this catalogue. Information on these other 

technologies is critical for effective planning and policy formulation. 

 

 

Conclusions and Recommendations 

 

There are many commercial biomass cogeneration plants available in Ghana. Some are 

operating mainly in off-grid locations others are lying idle. There is a need for the Energy 

Commission to monitor their performance closely, assess conditions for those lying idle and 

acquire data for planning purposes and possible replication. 

 

The Energy Commission should set up mechanisms for continuous data collection with a view 

to filling in missing data and upgrading the information including probable evolution of 

technology up to the year 2020 and possibly beyond. In this regard, some local capacity 

building in technology assessment methodologies may be required. 

 

Local technology research and development activities should be focussed in the following 

areas: design, testing, development, manufacture and commercialisation of efficient appliances 

including stoves, ovens, ventilation fans, refrigerators, and pressing irons, lamps, regulators and 

controllers, etc.; renewable energy technologies for rural development and demand side 

management.  
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DC DEMAND-SIDE: HOUSEHOLD COOKING TECHNOLOGIES 
 

DC1 THREE STONE OPEN FIRE STOVE 

 

Source of information  KNUST, Mech. Eng. Dept. 

Description The stove consists of three stones, cement blocks or scrap 

engine blocks, arranged in a tripod to support the cooking 

pot. They are stoves assembled by users in a few minutes. 

They burn mainly fuelwood and crop residues; but in poor 

wood resource areas such as in parts of Northern Ghana dung 

is sometimes used as the fuel. It is used for both household 

and commercial cooking and water heating. Fuel for 

household uses are usually collected for free. 

 

Input fuel  Wood, crop residue, dung. 

Output Heat  

Interval of Size Variable depending on the size of pot 

Research and 

Development 

None 

Advantage / 

Disadvantage  

Low cost of technology  

Heat output cannot be easily controlled  

It is simple and easy to assemble. 

Low efficiency 

Environmental Aspect Emits smoke, gaseous pollutants and ashes that may be 

injurious to the health. 

References Johansson T. B., Kelly H., Reddy A. K. N. and Williams R. 

H. (1993) Renewable Energy Sources for Fuels and 

Electricity, Island Press, Washington D. C., USA p.657 

 

 

 

DC 1: Three Stone Open fire stove 
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DC1 THREE STONE OPEN FIRE  

 

Size 1 ï4 kW Status Possible Development 

 Unit  2000 2020 

Technology Characteristic 

Capacity kW 1-4  

Consumption  kWh/year N.A.  

Efficiency[1] % 11-20  

Availability % N.A.  

Energy use kWh/year N.A  

Lifetime Years 1-10  

Construction time Years 0  

Environmental aspects [2] 

CO2   kg/GJ 106.0  

SO2 kg/GJ 0.012  

NOx kg/GJ 0.178  

CO kg/GJ 9.870  

CH4 kg/GJ 0.178  

NMVO kg/GJ 7.225  

Particulates kg/GJ 0.948  

Cost data 

Investment costs US$ 0  

Operation & Maintenance US$/kW N.A  

Fuel cost -firewood [3] US$/kWh 5.9 x 10
-3
  

 

References 

[1] Johansson T. B. et. al (1993), p. 657 

[1] World Resources (1994-95), World Resource Institute, Oxford University Press 1994 p. 173 

[2] LEAP TED, South Africa, Wood 3 Stone, EDRC.  CO2   data is biogenic. 

IPCC Tier 1 emission factors for wood could also be used from LEAP, TED 

[3] Comparative Analysis of Household Fuel cost in Ghana, Wisdom Ahiataku Togobo, 

Ministry of Energy, Accra, 2001  
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DC2 TRADITIONAL MUD STOVE  

Source of 

information  

 KNUST, Mech. Eng. Dept. 

Description  This is a variant of the Three Stone stove. The tripod 

consists of three mounds moulded from clay. The stoves 

burn fuelwood and crop residues.  They are either built by 

the users themselves or by traditional artisans. It is widely 

used for household cooking in rural Ghana. It also used for 

small-scale industrial and commercial activities. 

Input fuel  Wood, crop residues. 

Output Heat  

Interval of Size Variable depending on the size of pot. 

Research and 

Development 

Development of fuel efficient models 

Advantage / 

Disadvantage  

Low cost of technology  

Heat output cannot be controlled easily  

It cannot be moved. 

Requires frequent maintenance. 

Low efficiency. 

Environmental 

Aspect 

Emits smoke, gaseous pollutants and produces ashes that 

may be injurious to the health. 

References  Johansson T. B. et. al (1993) p. 657 
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DC2 TRADITIONAL MUD STOVE  

Size Variable. Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity kW 1-4  

Consumption kWh/year   

Efficiency [1] % 15-20  

Availability % N.A.  

Energy use kWh/year   

Lifetime Years 1-5  

Construction time Years 0  

Environmental aspects [2] 

CO2 kg/GJ 92.15  

SO2 kg/GJ   

NOx kg/GJ 0.0061  

CO kg/GJ 4.202  

CH4 kg/GJ 0.6224  

NMVOC kg/GJ 0.514  

Particulates kg/GJ 0.068  

Cost data [3] 

Investment costs US$ 1.5-2.5  

Operation & Maintenance US$/kW 0  

Fuel cost-firewood  US$/kWh 5.9 x 10
-3
  

 

References 

[1] Johansson T. B. et. al (1993), p. 657 

[1] World Resources (1994-95), World Resource Institute, Oxford University Press 1994 p. 173 

[2] LEAP TED, India, Mud Stove. IPCC Tier 1 emission factors could also be used. 

[3] Comparative Analysis of Household Fuel cost in Ghana, Wisdom Ahiataku Togobo, 

Ministry of Energy, Accra, 2001  
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DC3 COMMERCIAL METAL STOVE  

Source of information  KNUST, Mech. Eng. Dept. 

Description  Wood burning commercial metal stoves consist of circular 

metal casing with an opening for inserting fuel wood. They 

are produced from various materials including vehicle rims, 

vehicle wheels and empty refrigerant containers; they are also   

fabricated from scrap metal. The sizes vary depending on the 

application. Technically they are not different from the 

traditional mud stove except that they are shielded. They are 

used for commercial cooking in urban areas, particularly ñ 

chop barsò. They can also be modified to use LPG, charcoal 

and sawdust.  

Input fuel  Wood 

Output Heat  

Interval of Size Variable depending the wheel and rim sizes. 

Research and 

Development 

Nil  

Advantage / 

Disadvantage  

Low cost of technology. 

More durable than Traditional Mud stove  

Can easily be moved. 

Heat output cannot be easily controlled. 

Environmental Aspect Emits smoke, gaseous pollutants and produces ashes that may 

be injurious to the health. 

References: Johansson T. B. et. al (1993), p. 657 

Mechanical Engineering, KNUST 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

DC 3: Commercial Metal Stove (Rim) 
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DC3 COMMERCIAL METAL STOVE 

Size Variable Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity [1] kW 1-6  

Consumption kWh/year   

Efficiency [2] % 27-32  

Availability % N.A.  

Energy use KWh/year   

Lifetime Years 3-8  

Construction time Hours 1- 4  

Environmental aspects [3] 

CO2 kg/GJ 91.0  

SO2 kg/GJ   

NOx kg/GJ 0.018  

CO kg/GJ 4.213  

CH4 kg/GJ 0.272  

NMVOC kg/GJ 0.647  

Particulates kg/GJ 0.252  

Cost data [4] 

Investment costs US$/kW 1.6-8.0  

Operation & Maintenance US$/kW   

Fuel cost-firewood US$/kWh 5.9 x 10
-3
  

 

References 

[1] Johansson T. B. et. al (1993), p. 660 

[1] KNUST estimates 

[2] World Resources (1994-95) by the World Resource Institute, Oxford University Press 1994 

p. 173 

[2] Johansson T. B. et. al (1993), p. 660 

[3] LEAP TED, India Metal Stove. 

IPCC Tier 1 emission factors could also be used 

[4] Open market survey for stove sizes of diameter 0.3-1.0 m used for 8-9 hours per   

      day, 7days  per week. 

[4] Johansson T. B. et.al (1993), p. 660  

[5] Comparative Analysis of Household Fuel cost in Ghana, Wisdom Ahiataku Togobo, 

Ministry of Energy, Accra, 2001  

 



 21 

 

DC4 TRADITIONAL BREAD BAKING OVEN  

Source of information  KNUST, Mech. Eng. Dept. 

Description  The traditional bread-baking oven is a dome with a small 

opening at the side to admit firewood. It is constructed from clay 

or burnt bricks by traditional artisans. It is pre-heated prior to 

use and can maintain baking temperatures for approximately 

five hours.  

Input fuel  Wood 

Output Heat  

Interval of Size Dome diameter varies from 3.0 to 3.5 m 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

Indigenous technology. 

Requires frequent maintenance. 

Cannot be moved. 

Environmental Aspect Emits smoke, gaseous pollutants and produces ashes that may be 

injurious to the health. 

Reference   Mechanical Engineering, KNUST  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

DC 4: Traditional Bread Baking Oven 
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DC4 TRADITIONAL BREAD BAKING OVEN 

Size  3 to 3.5 m diameter Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity kW N.A  

Consumption kWh/year   

Efficiency % N.A  

Availability % N.A.  

Energy use kWh/year   

Lifetime Years 10-40  

Construction time Days 7--14  

Environmental aspects [1] 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/GJ N.A  

Cost data[2] 

Investment costs  US$ 10 - 65  

Operation & Maintenance US$/kWh N.A  

Fuel cost-firewood US$/kWh 5.9 x 10
-3
  

 

References 

[1] IPCC Tier 1 Emission factors for wood from LEAP, TED, could be used. 

[2] Data refer to 3m. mud and burnt brick ovens; survey data May 2002, Kumasi. 

[3] Comparative Analysis of Household Fuel cost in Ghana, Wisdom Ahiataku Togobo, 

Ministry of Energy, Accra, 2001  
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DC5 IMPROVED FIREWOOD STOVE  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  Improved wood burning stoves produce less smoke, are more 

fuel-efficient and generally safer for users than traditional 

stoves. They include multi-pot designs that are built on site 

and stoves with chimneys. Some types have fixed pots that 

are integrated into the stove housing They are used both in 

the household and for commercial purposes.  In Northern 

Ghana these stoves are used for the preparation of pito, a 

traditional beverage. Other designs are used mainly by 

women for processing gari. The construction materials 

include clay, metals and ceramics. 

 

Input fuel  Wood 

Output Heat  

Interval of Size Variable 

Research and 

Development 

Research and development are focused on improving safety, 

thermal efficiency and removing combustion gases through 

chimneys. 

Advantage / 

Disadvantage  

Lower operating cost 

Higher safety   

Higher capital cost compared with traditional stoves 

Environmental Aspect Emits smoke, gaseous pollutants and produces ashes that may 

be injurious to the health. 

 

References World Resources (1994-95) by the World Resource Institute, 

Oxford University Press 1994 p. 173 

Johansson T. B. et. al (1993), p. 660 

Mechanical Engineering Dept. KNUST 
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DC5 IMPROVED WOODFUEL STOVES 

Size Variable Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity kW N.A  

Consumption kWh/year N.A  

Efficiency[1] % 22-43  

Availability % N.A.  

Energy use kWh/year N.A  

Lifetime Years 1-5  

Construction time Days 7  

Environmental aspects [2] 

CO2 kg/GJ 83.0  

SO2 kg/GJ N.A  

NOx kg/GJ 0.012  

CO kg/GJ 8.330  

CH4 kg/GJ 0.714  

NMVOC kg/GJ 0.790  

Particulates kg/GJ 0.198  

Cost data [3] 

Investment costs US$ 6-10  

Operation & Maintenance US$/kW N.A  

Fuel cost- firewood US$/kWh 5.9 x 10
-3
  

 

References 
 

[1] World Resources (1994-95), World Resource Institute, Oxford University Press 1994 p. 173 

[1] Mechanical Engineering Dept. KNUST 

[1] Personal Communication Wisdom Ahiataku Togobo, Ministry of Energy, Accra 

[2] LEAP2000, TED, Vented Mud Wood Stove, India. IPCC Tier 1 emission factors for wood 

could also be used. 

[3] Johansson T. B. et. al (1993), p. 660 

[3] World Resources (1994-95) by the World Resource Institute, Oxford University Press 1994 

p. 173 



 25 

 

Table 1 Stove efficiencies and per capita wood consumption 

 

STOVE DESCRIPTION EFFICIENCY 

(Laboratory) 

Twin-pot chimney stove 42.65 

Single pot chimney stove 33.45 

Single pot without chimney 25.75 

Improved three stone stove (fired clay) 21.85 

Improved three stone (raw clay) 21.55 
 

 

Table 2 Percentage savings of improved firewood stoves compared with traditional 3-stone 

open fire stove 

 

Stove description Per capita wood 

consumption kg/day 

%Savings compared to 

Traditional Three stone stove 

Twin-pot chimney 

stove 

0.96 27 

Improved three stone 

(raw clay) 

0.9 30 

Single pot without 

chimney 

1.0 24 

Traditional 3-stone 

open fire 

1.3 n/a 

 
Sources  
[1] Water boiling tests performed at KNUST 

[2] Personal Communication Wisdom Ahiataku Togobo, Ministry of Energy, Accra.  
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DC6 SAWDUST STOVE  

Source of information  KNUST, Mech. Eng. Dept. NKUST 

Description  The sawdust stove consists of a cylindrical metal container 

with an air supply opening at the base. A vertical cylindrical 

stick is placed at the centre and sawdust is packed around it. 

The stick is removed creating an air channel that connects to 

the horizontal air duct. The sawdust is lit at the bottom 

through the central hole. When in operation a flame is 

generated at the centre and the sawdust burns concentrically 

outwards.  The stove may be used in the home and for 

commercial purposes; it is not widely used. The stove is not 

common and the fuel is not commercialised.  

Input fuel  Sawdust 

Output Heat  

Interval of Size Medium size: height 260mm, diameter 240mm 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

Fuel is free    

Difficult to control heat output 

Limited to areas with access to sawdust 

Environmental Aspect Emits smoke, gaseous pollutants and produces ashes that may 

be injurious to the health, especially when used indoors. 

References: 1. Edjekumhene I. Bonsu A. S., Atta-Konadu R. Brew-

Hammond A. 2000, Renewable Energy Technologies in 

Ghana: Opportunities and Barriers, Kumasi Institute of 

Technology and Environment (KITE) 

2. Hagan E. B.& Addo, (1994). Study of Domestic Energy 

consumption Patterns and Their Impacts on the Environment 

in Ghana, Final-Report, Africa Development Bank 

3. Johansson T. B. et. al (1993), Renewable Energy   

   Technologies p. 666 

 

 

 

 

 

 

 

 

 

 

 

 
 

DC 6: Sawdust Stove 
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DC6 SAWDUST STOVE 

Size Medium: Height 260mm  

                Diameter 240mm 
Status Possible Development 

  2000 2020 

Technology Characteristics 

Capacity [1] kW 2.6  

Consumption kWh/year N.A  

Efficiency [2] % 25-27.4  

Availability % N.A  

Energy use kWh/year N.A  

Lifetime Years 8-10  

Construction time Days 0.5  

Environmental Aspects [3] 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/GJ N.A  

Cost data [4] 

Investment costs US$ 7.79  

Operation & Maintenance US$/kW 0  

Fuel cost-sawdust (free) US$ 0  
 

References 

[1] Mechanical Engineering Dept. KNUST 

[2] Hagan E. B.& Addo, (1994). Study of Domestic Energy consumption Patterns and  

Their Impacts on the Environment in Ghana, Final-Report, Africa Development 

Bank. 

[3] IPCC Tier 1 emission factors for wood may be used. 

 [4] Open market surveys in June, Accra and Kumasi, May, 2002.  
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DC7 TRADITIONAL COALP OT (CHARCOAL STOVE)  

Source of information  KNUST, Mech. Eng. Dept. 

Description  The traditional coal pot is produced by artisans in the 

informal sector from scrap and fresh mild steel plates that 

vary in thickness from 6.35 to 9.5 mm. Tin sheet versions 

also exist but are of shorter lifespans. It consists of a 

rectangular base with an opening for air on one side and a 

grate at the top to hold charcoal. The cooking pot is placed on 

the charcoal and may be shielded.  There is no air control 

mechanism and heat output is increased by means of a 

traditional manual fan. It is used for both commercial and 

domestic cooking and water heating particularly in urban 

areas. It is the main cooking stove in urban households.   

Input fuel  Charcoal 

Output Heat  

Interval  of Size Available in variable sizes. 

Research and 

Development 

Development of more fuel efficient stoves 

Advantage / 

Disadvantage  

Low initial cost compared with LPG and electricity stoves.  

Durable depending on the thickness of the metal used. 

Can easily be moved 

Relatively smokeless compared with firewood stoves 

Heat output cannot be easily controlled. 

Environmental Aspect Emits gaseous pollutants and produces ashes that may be 

injurious to the health especially when used indoors.  

References: Mech. Eng. Dept. KNUST 

Hagan E. B.& Addo, (1994). Study of Domestic Energy 

consumption Patterns and Their Impacts on the Environment 

in Ghana, Final-Report, Africa Development Bank 

Johansson T. B. et. al (1993), p. 660 

 

 

 

DC 7: Traditional Coalpot 
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DC7 TRADITIONAL COAL POT (Charcoal Stove) 

Size  0.28m, 0.46m and 0.6m 

maximum pot diameter 
Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity kW 1 - 4  

Consumption kWh/year N.A  

Efficiency [1] % 19-23  

Availability % N.A.  

Energy use kWh/year N.A  

Lifetime Years 4 - 6  

Construction time hours 3  

Environmental aspects[2] 

CO2 kg/GJ 93.7  

SO2 kg/GJ N.A  

NOx kg/GJ 0.009  

CO kg/GJ 10.4  

CH4 kg/GJ 0.307  

NMVOC kg/GJ 0.407  

Particulates kg/GJ 0.092  

Cost data [3] 

Investment costs US$ 0.91-15.84  

Operation & Maintenance US$/kW N.A  

Fuel cost-charcoal US$/kWh 9.9 x 10
-3
  

 

 

References 
[1] World Resources (1994-95) by the World Resource Institute, Oxford University  

Press 1994 p. 173 

[2] LEAP 2000,  Angethi Charcoal Stove, India. 

 IPCC Tier 1Default Emission Factors for Charcoal could be used. 

[3] Open market survey in Accra, June 2002.  

 The fuel cost is per bag, which could be used for 1.5 hours per day for 7 days per week for a 

household of 7 people. 

[4] Comparative Analysis of Household Fuel cost in Ghana, Wisdom Ahiataku Togobo, 

Ministry of Energy, Accra, 2001  
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DC8 AHIBENSO (IMPROVED) CHARCOAL COOKSTOVE  

 

Source of information  KNUST, Agric. Eng. Dept. 

Description  This is an improved charcoal stove developed in 1989 by the 

Ministry of Energy of Ghana in their quest to promote 

efficient cookstoves. It is made up of four separate parts: the 

main cylindrical body with air control; the charcoal 

chamber/ grate; ring support for pots and a detachable grill.   

It has a laboratory efficiency of 39% and saves 35-40% of 

charcoal compared with the traditional coal-pot..  

Input fuel  Charcoal 

Output Heat  

Interval of Size Standard 

Research and 

Development 

Current effort is towards wider dissemination  

Advantage / 

Disadvantage  

It is fuel efficient 

Cooks faster than traditional coalpot 

Stable during cooking 

Can be used indoors 

Heat output can be regulated 

Higher initial cost compared with traditional coalpot 

Environmental Aspect Emits gaseous pollutants and produces ashes that may be 

injurious to the health, especially when used indoors. 

References Edjekumhene I., Bonsu A. S., Atta-Konadu R. and Brew-

Hammond A., 2000, Renewable Energy Technologies in 

Ghana: Opportunities and Barriers, Kumasi Institute of 

Technology and Environment. 

Ministry of Mines and Energy, Annual Report, 1998. 

Hagan E. B. S Addo, (1994). Study of Domestic Energy 

consumption Patterns and Their Impacts on the Environment 

in Ghana, Final-Report, Africa Development Bank 

How to use the Ahibenso Improved Coalpot, Manual for 

users, produced by Ministry of Energy 
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DC8 AHIBENSO IMPROVED CHARCOAL COOKSTOVE 

Size  Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity kW 2.7  

Consumption kWh/year   

Efficiency [1] % 30-39  

Availability % N.A  

Energy use kWh/year N.A  

Lifetime Years 1-4  

Construction time Hours 4  

Environmental aspects [2[ 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/GJ N.A  

Cost data [3] 

Investment costs US$ 4 - 6  

Operation & Maintenance US$ N.A  

Fuel cost-charcoal US$/kWh 9.9 x 10
-3
  

 

Reference 
[1] Mechanical Engineering, KNUST, water-boiling tests. 

[2] Data for traditional coalpot or IPCC Tier 1 default emission factors may be used 

[3] Open market survey in Kumasi, May 2000  

[4] Comparative Analysis of Household Fuel cost in Ghana, Wisdom Ahiataku Togobo, 

Ministry of Energy, Accra, 2001  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

DC 8: Ahibenso Improved Charcoal stove (Coalpot) 
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DC9 CERAMIC JIKO CHARCOAL STOVE  

Source of information  KNUST, Mechanical Eng. Dept. 

Description  The Jiko consists of outer metal shell and a ceramic liner. 

Sandwiched between them is an insulating layer that reduces 

heat loss from the stovesô sides and bottom. The air into the 

stove can be controlled by a metal door. This is used mainly 

for household cooking in Kenya.  It has not been 

disseminated in Ghana 

Input fuel  Charcoal 

Output Heat   

Interval of Size Standard 

Research and 

Development 

 

Advantage / 

Disadvantage  

High efficiency 

Safe to use  

High initial cost compared with traditional stove   

Environmental Aspect Emits gaseous pollutants and produces ashes that may be 

injurious to the health, especially when used indoors. 

References Johansson T. B., Kelly H., Reddy A. K. N. and Williams, 

1993, Renewable Energy Sources for Fuels and Electricity, 

Island Press, Washington D. C. USA. 

Mechanical Engineering Dept. KNUST 
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DC9 CERAMIC JIKO CHARCOAL STOVE 

Size  Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity [1] kW 1.6- 2.8  

Consumption kWh/year N.A  

Efficiency [1] % 45.2  

Availability % N.A.  

Energy use kWh/year N.A  

Lifetime Years 1-4  

Construction time Days 1  

Environmental aspects [2] 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/TJ   

CO/CO2   [1]  0.07-0.08  

Cost data 

Investment costs US$/kW N.A  

Operation & Maintenance US$/kW N.A  

Fuel cost-charcoal US$/kWh 5.9 x 10
-3
  

 

References 

[1]. Johansson T. B., Kelly H., Reddy A. K. N. and Williams, 1993, Renewable Energy Sources 

for Fuels and Electricity, Island Press, Washington D. C. USA. Table 3, pg 665. 

 [2] IPCC Default emission factors for charcoal from LEAP 2000 TED could also be used. 

[3] Comparative Analysis of Household Fuel cost in Ghana, Wisdom Ahiataku Togobo, 

Ministry of Energy, Accra, 2001  
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DC10 CHARCOAL OVEN  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  The charcoal oven is used by small-scale confectioners to 

bake pies, cakes, etc. It is made from thin aluminium sheets   

by local artisans. It consists of a cabinet with shelves, a door 

and an opening at the bottom where heat from the coal-pot 

enters the oven.  In the larger models, the stove is placed 

inside the oven cabinet at the bottom. 

Input fuel  Charcoal 

Output Heat   

Interval of Size Small: 15in x 12in x 15in; 

Medium: 18in x 15in x15in 

Large: 24in x18in x15in 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

Locally made and relatively cheap  

Can easily be moved. 

Has no thermal insulation 

Environmental Aspect Emits gaseous pollutants and produces ashes that may be 

injurious to the health, especially when used indoors. 

References Mechanical Engineering Department, KNUST  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

DC10: Charcoal Oven 
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DC10 CHARCOAL OVEN 

 

Size  Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity kW N.A  

Consumption kWh/year N.A  

Efficiency % N.A  

Availability % N.A.  

Energy use kWh/year N.A  

Lifetime Years N.A  

Construction time Days 1  

Environmental aspects 1] 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates Kg/TJ N.A  

Cost data[2[ 

Investment costs US$ 4.0 ï8.0  

Operation & Maintenance US$ N.A  

Fuel cost-charcoal US$/kWh 9.9 x 10
-3
  

 

References 

[1] Data for traditional coal pot may be used 

[2] Cost data is from survey at local market, Kumasi, May 2002; Accra June 2000. 

[3] Comparative Analysis of Household Fuel cost in Ghana, Wisdom Ahiataku Togobo, 

Ministry of Energy, Accra, 2001  
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DC11 CHORKOR FISH SMOKER  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  The traditional Chorkor fish smoker consists of a low 

rectangular mud structure with an opening at the base for 

firewood. Fish is placed on vertically stacked expanded metal 

meshed trays with the same area as the stove. Heat and 

smoke from the stove rise through the meshed trays to smoke 

the fish. In addition to the traditional smoker there are a 

variety of models including the double burner and metal 

drum smokers. 

Input fuel  Wood, coconut husk, bagasse , e.t.c. 

Output Heat and smoke  

Interval of Size Traditional: Chorkor fish smoker: 4mx 2m 

Metal Drum: 274cm diameter 

Double Burner: 190cm x 180cm; 216cm x 106cm 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

It is easy to use 

Fuel-efficient  

It increases productivity 

Environmental Aspect Emits smoke and gaseous pollutants.. 

References: Food Research Institute, CSIR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DC 11A: Chorkor  Fish Smoker 

 (Mud type) 

DC 11B: Chorkor Fish Smoker 

(Drum type) 
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DC11CHORKOR FISH SMOKER 

Size   Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity KW N.A  

Consumption KWh/year N.A  

Efficiency [1] % N.A  

Availability % N.A.  

Energy use KWh/year N.A  

Lifetime Years 2-10  

Construction time [2] Days 1  

Environmental aspects [3] 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/TJ N.A  

Cost data [4] 

Investment costs US$ 2.6- 15.58  

Operation & Maintenance US$ N.A  

Fuel cost-firewood US$/kWh N.A  

 

References 

[1] The efficiency depends on the type of fish being smoked.  

 

Chorkor fish smoker and Double burner smoker:  I.0kg of smoked tuna requires 0.35kg 

firewood and 1.0 kg of smoked sardinella requires 0.51kg firewood.  

 

Metal drum smoker: 1.0kg of smoked tuna requires 0.28kg firewood and 1.0kg smoked 

sardinella requires 1.17kg fire- wood. The cost data is from local market, Accra. The lifespan 

depends on whether the device is protected from rains or not. 

[2] Authorôs estimate 

[3] IPCC Tier 1 default emission data for wood may be used 

[4] Refer to survey data in Accra, July 2002. Investment cost refer to traditional smoker, metal 

drum fish smoker and double burner..  

Fuel cost refers to Chorkor fish smoker, traditional smoker, and double burner stoves  per week. 
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 DC12 METAL CABINET GAS OVEN  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  This is a locally fabricated oven using aluminium sheets.  It 

has a gas burner at the bottom to heat the oven. 

Input fuel  LPG 

Output Heat   

Interval of Size Small: 70cm x 60cm x100cm; 2 shelves 

Medium: 150cm x110cm x100cm; 10 shelves 

Large: 160cm x110cm x100cm; 10 shelves 

Extra Large: 180cm x110cm x100cm; 10 shelves 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

It is less expensive compared with imported brands 

It bakes faster than charcoal oven 

Does not produce smoke and ash 

Easy to ignite  

Environmental Aspect Not significant  

References: Mechanical Engineering Department, KNUST 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 39 

 

DC12 METAL CABINET GAS OVEN 

 

Size   Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity KW N.A  

Consumption KWh/year N.A  

Efficiency % N.A  

Availability % N.A.  

Energy use KWh/year N.A  

Lifetime Years 10  

Construction time Days 1-4  

Environmental aspects[1] 

CO2 kg/GJ 67.3  

SO2 kg/GJ N.A  

NOx kg/GJ 0.003  

CO kg/GJ 0.327  

CH4 kg/GJ 0.001  

VOC kg/GJ 0.409  

Particulates kg/GJ 0.0112  

Cost data [2] 

Investment costs US$ 18.7-207.8  

Operation & Maintenance US$ N.A  

Fuel cost-LPG US$/kg 0.29  

 

References 
[1] LEAP2000, TED LPG Stove, India.  

[2] The cost data is from open market survey Accra July, 2002., 15kg LPG pump price is 

34,000cedis. Exchange rate is 7,700 cedis/US dollar 
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DC13 KEROSENE WICK STOVE  

Source of information  KNUST, Mech. Eng. Dept. 

Description  The kerosene wick stove consists of fuel tank, burner 

assembly and load bearing assembly. The fuel tank is fitted 

with a wick control lever for raising and lowering the flame.  

There are single and double burner stoves. 

Input fuel  Kerosene 

Output Heat  

Interval of Size 0.5 ï 2 litres 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

Easy to light 

Portable.  

Can be used both outdoors and indoors 

More expensive compared to charcoal stoves. 

More efficient than charcoal stoves 

Environmental Aspect It emits gaseous pollutants that may be injurious to health 

especially when used indoors. 

References: 1. LEAP2000, TED 

 2. Johansson T B et. al (1993), p.674 
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DC13 KEROSENE WICK STOVE 

 

Size 0.5 ï 2 Litres Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity kW N.A  

Consumption kWh/year N.A  

Efficiency [1] % 40-60  

Availability % N.A  

Energy use kWh/year N.A  

Lifetime Years N.A  

Construction time Years N.A  

Environmental aspects [2] 

CO2 T/TJ 0.468  

SO2 g/MJ 0.0017  

NOx g/MJ 0.032  

CO g/MJ 0.446  

CH4 g/MJ 0.002  

NMVOC G/MJ 0.015  

Particulates Kg/TJ 0.004  

Cost data [3] 

Investment costs US$ 16.67  

Operation & Maintenance US$ N.A  

Fuel cost-kerosene US$/litre 0.272  

 

References  

 

[1] World Resources (1994-95) by the World Resource Institute, Oxford University  

Press 1994 p. 173; Johansson T B, et. al p.676 

[2] LEAP2000, TED, Kerosene Wick Stove, India 

[3] Survey in open market, Kumasi, May 2002, Pump price 8,800cedis/gallon  
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DC14 LPG-TABLE TOP STOVE  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  This is a standard gas burner stove. The burner ranges from 

single to four burners. It is mostly imported, however some 

are made locally including the Kleen-kuk and Basma models. 

The gas stove is used along side with gas cylinders of 

capacities from 3-15kg. This is mostly used in urban 

households and for commercial cooking and heating 

purposes. 

 

Input fuel  LPG 

Output Heat  

Interval of Size One to Four, burners 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

Easy to light  

Portable 

Efficient compared to traditional coalpot. 

Cooks faster than other stoves  

It can be used both outdoors and indoors 

Heat output can easily be controlled. 

Has high initial cost but the running cost is compares 

favourably to other technologies. 

 

Environmental Aspect Not significant. 

References: 1. LEAP2000, TED 

 2. Johansson T. B., Kelly H., Reddy A. K. N. and 

Williams1993, Renewable Energy Sources for Fuels and 

Electricity Island Press, Washington D. C. USA 
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DC14 LPG-TABLE TOP STOVE 

 

Size 1-4 burners Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity kW N.A  

Consumption kWh/year N.A  

Efficiency [1] % 55-60  

Availability % N.A.  

Energy use kWh/year N.A  

Lifetime Years 20-25  

Construction time Years N.A  

Environmental aspects [2] 

CO2 kg/GJ 67.3  

SO2 kg/GJ N.A  

NOx kg/GJ 0.0032  

CO kg/GJ 0.3257  

CH4 kg/GJ 0.0019  

VOC kg/GJ 0.4097  

Particulates kg/GJ 0.0112  

Cost data [3] 

Investment costs US$ 15-40.3  

Operation & Maintenance US$/kW N.A  

Fuel cost-LPG US$/kgLPG 0.29  

 

References  

[1] World Resources (1994-95), World Resource Institute, Oxford University Press 1994 p. 173 

[2] LEAP2000, TED, LPG Stove, India  

[3] Survey in open market, Kumasi, July 2002 

The fuel cost is for 15kg cylinder capacity 
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DC15 LPG-COOKER/OVEN  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  It is available with multiple burners, up to a maximum of four 

with an oven. It operates on gas from a storage cylinder. The 

15kg capacity cylinder is normally preferred. It is mainly 

used by middle and upper income earner urban families. It is 

also used for commercial purposes such as restaurants, hotels 

and by traditional caterers. 

Input fuel  LPG 

Output Heat  

Interval of Size Multiple burners  

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

Easy to light 

It can be used both outdoors and indoors 

It has high initial cost but the running cost is comparable with 

the other technologies. 

It has multiple uses. 

Environmental Aspect Not significant. 

References: Johansson T. B. et. al (1993), Island Press 
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DC15 LPG-COOKER/OVEN 

 

Size 2-4 

burners  

 Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity kW N.A  

Consumption kWh/year N.A  

Efficiency [1] % 55-60  

Availability % N.A.  

Energy use kWh/year N.A  

Lifetime Years N.A  

Construction time Years N.A  

Environmental aspects [2] 

CO2 kg/GJ 67.3  

SO2 Kg/GJ N.A  

NOx kg/GJ 0.0032  

CO kg/GJ 0.3257  

CH4 kg/GJ 0.0019  

VOC kg/GJ 0.4097  

Particulates kg/GJ 0.112  

Cost data [3] 

Investment costs US$ 233.77  

Operation & Maintenance US$ N.A  

Fuel cost-LPG US$/kg 0.29  

 

References 
[1] World Resources (1994-95) by the World Resource Institute, Oxford University Press 1994 

page 173 

[2] LEAP2000, TED, LPG Stove, India  

[3] Survey in open market, Kumasi, July 2002 

Note: The fuel cost is for 15kg cylinder capacity 
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DC16 ELECTRIC RESISTOR COOKER/OVEN  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  The electric cooker makes use of a heating element that 

consists of a resistance wire embedded in an insulating 

refractory material capable of withstanding high temperatures 

The heating element may be a ring or a plate; this feature 

may be used to describe the cooker. It has four cooking 

points. Each cooking point and the oven are also fitted with 

temperature controls. 

Input fuel  Electricity 

Output Heat  

Interval of Size  Standard 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

It does not emit any gaseous pollutant 

Durable an.d convenient to use 

It has high capital and running cost. 

It is efficient  

 

Environmental Aspect No emissions. 

References: Johansson T. B., Kelly H., Reddy A. K. N. and Williams, 

1993, Renewable Energy Sources for Fuels and Electricity, 

Island Press, Washington D. C. USA. p. 674 
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DC16 ELECTRIC RESISTOR COOKER/OVEN 

 

Size Standard Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity kW 6  

Consumption kWh/year N.A  

Efficiency [1] % 60-65  

Availability % N.A.  

Energy use kWh/year N.A  

Lifetime Years 15-20  

Construction time Years N.A  

Environmental aspects 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates Kg/GJ N.A  

Cost data [2] 

Investment costs US$ 75-90  

Operation & Maintenance US$/kW N.A  

Fuel cost-Electricity USc/kWh 2.5  

 

References 

[1] World Resources (1994-95) by the World Resource Institute, Oxford University Press 1994 

p. 173 

 [2] Survey in open market, Kumasi, May 2002, Accra July 2002 



 48 

 

DC17 MICROWAVE OVEN  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  This is an electrical oven that uses the absorption of 

electromagnetic waves to warm and cook food quickly. In 

Ghana this technology is used in the affluent homes and 

public restaurants.  

Input fuel  Electricity 

Output Heat  

Interval of Size Standard  

Research and 

Development 

 

Advantage / 

Disadvantage  

It is very fast in cooking 

It does not produce smoke 

It has high initial cost  

Environmental Aspect N.A 

References: Jackson E. A., 1996, Energy-Efficiency Programme for 

Akuse Township, VRA, Accra. 
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DC17 MICROWAVE OVEN 

 

Size Standard Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity [2] kW 1.8  

Consumption kWh/year N.A  

Efficiency [1] % 55-60  

Availability % N.A.  

Energy use kWh/ year N.A  

Lifetime Years 5  

Construction time Years N.A  

Environmental aspects 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/TJ N.A  

Cost data[2] 

Investment costs US$ 220- 250  

Operation & Maintenance US$/kW N.A  

Fuel cost-Electricity USc/kWh 2.5  

 

References 

[1] World Resources (1994-95), World Resource Institute, Oxford University  

 Press 1994 p. 173 

 [2] Survey in open market, Kumasi, May 2002; Accra July 2002  
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DC18 ELECTRIC HOT PLATE STOVE  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  The electric hot plate uses a heating element, which consists 

of a resistance wire in an insulating refractory material, 

which is capable of withstanding high temperature. It has a 

metal plate at the top where the cooking utensil is placed.  

Input fuel  Electricity 

Output Heat  

Interval of Size Standard 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

It is very fast in cooking 

It does not produced smoke 

It is expensive to used 

Environmental Aspect N.A 

References: Jackson E. A., 1996, Energy-Efficiency Programme for 

Akuse Township, VRA, Accra. 



 51 

 

DC18 ELECTRIC HOT PLATE STOVE 

 

Size  Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity [1] kW 1  

Consumption kWh/year N.A  

Efficiency [2] % 17-21  

Availability % N.A.  

Energy use kWh/year N.A  

Lifetime [1] Years 4.4  

Construction time Years N.A  

Environmental aspects 

CO2 T/TJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/GJ N.A  

Cost data [3] 

Investment costs US$ 84.42  

Operation & Maintenance US$/kW N.A  

Fuel cost-Electricity USc/kWh 2.5  

 

Reference 

[1] Jackson E. A., 1996, Energy-Efficiency Programme for Akuse Township, VRA, 

Accra. 

[2] World Resources (1994-95) by the World Resource Institute, Oxford University Press 

1994 p. 173 

[3] Survey in open market, Kumasi, July 2002  
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DL DEMAND-SIDE: HOUSEHOLD LIGHTING TECHNOLOGIES 
 

DL1 CANDLE  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  The candle is produced from paraffin wax, which is a by-

product of the petroleum refining industry.  The production 

of light is based on the principle of carbon incandescence, 

which occurs when carbon is heated to such a high 

temperature that it emits visible radiation. It has poor 

luminous intensity.  

Input fuel  Paraffin wax 

Output Light 

Interval of Size Various sizes, Common size is 2cm diameter and 12cm high 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

Low cost 

Easy to use 

Solid and easy to transport and store 

Not good for open space since it is easily put off by wind. 

It can cause fire indoors. 

It has poor light quality. 

Environmental Aspect Emits smoke, heat and gaseous pollutants that may be 

injurious to human health. 

References: 1. LEAP2000, TED, South Africa 

 2. Jean-Paul (1994), Rural Lighting, A Guide for 

Development Workers, Intermediate Technology 

Publications in Association with Stockholm Environment 

Institute 
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DL1 CANDLE 

 

Size: 2cm diameter x12cm height Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity [1] kW 0.055-0.07  

Consumption kWh/year N.A  

Luminous Efficacy[1,2,4 ] Watts/lumen 0.02-0.2  

Availability % N.A.  

Fuel Consumption [1,4] Grams wax/hr 5.5-7.2  

Lifetime [1,4] hours 3- 5  

Construction time Years N.A  

Environmental aspects 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

V22OC kg/GJ N.A  

Particulates kg/TJ N.A  

Cost data [3] 

Investment costs US$/piece 0.03  

Operation & Maintenance US$/kW N.A  

Fuel cost USc/kWh N.A  

 

Reference 

[1] Jean-Paul (1994), Rural Lighting, A Guide for Development Workers, Intermediate 

Technology Publications in Association with Stockholm Environment Institute 

[2] LEAP2000, TED, South Africa  

[3] Open market survey, Kumasi, July 2002  

[4] Technical and Economic Studies on Rural Lighting Systems, Mechanical Engineering 

Department, KNUST (2002) 
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DL2: KEROSENE WICK LANTERN  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  The kerosene wick lantern is also known as the hurricane 

lamp. It consists of a fuel storage reservoir base, from which 

a wick draws kerosene to be lit. The flame is protected from 

being blown out by a glass bulb. The bulb needs frequent 

cleaning because soot accumulates on it from the flame. The 

lamp can withstand winds up to 10m/sec. The light output of 

the lamp can be controlled be adjusting the height of the 

burning wick by turning the adjuster knob. There are many 

sizes of hurricane lamps but the light output is dependent on 

the width of the wick. The wider the wick the greater the 

light output and vice versa. They are most commonly used in 

the rural areas. It is also used in the urban household as a 

backup to grid electricity. 

 

Input fuel  Kerosene 

Output Light 

Interval of Size 0.25 to 0.50 litre 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

It is cheap 

Portable and easy to operate 

Quality of light is poor  

Emits soot which decreases light output and darkens the 

shield 

Possible fire hazard 

Environmental Aspect Emits CO2, CO, particulates, Volatile hydrocarbons and heat, 

which may be injurious to human health, particularly indoors. 

References: 1.Technical and Economic Studies on Rural Lighting 

Systems, Mechanical Engineering Department, KNUST 

(2002) 

 2.Jean-Paul (1994), Rural Lighting, A Guide for 

Development Workers, Intermediate Technology 

Publications in Association with Stockholm Environment 

Institute  
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DL2 KEROSENE WICK LANTERN 

 

Size: 0.25 to 0.50 litres Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity [1] kW 0.20-0.49  

Consumption kWh/year N.A  

Luminous Efficacy [1,2,4] Lumens/watt 0.05-0.2  

Availability % N.A  

Fuel Consumption [1,4] L/hr 0.02-0.05  

Lifetime [1] Years 2-4  

Construction time Years N.A  

Environmental aspects [2] 

CO2 kg/GJ 69.944  

SO2 kg/GJ 0.0053  

NOx kg/GJ 0.0006  

CO kg/GJ 0.241  

CH4 kg/GJ 0.133  

NMVOC kg/GJ 0.066  

Particulates kg/GJ 0.0079  

Cost data [3] 

Investment costs US$ 12.78  

Operation & Maintenance US$/year N.A  

Fuel cost-Kerosene [3] US$/litre 0.272  

 

Reference 

[1] Jean-Paul (1994), Rural Lighting, A Guide for Development Workers, Intermediate 

Technology Publications in Association with Stockholm Environment Institute  

[2] LEAP2000, TED, Kerosene Hurricane Lamps South Africa 

[3] Open market survey, Kumasi, July 2002, Pump price for kerosene 8,800cedis/gallon 

[4] Technical and Economic Studies on Rural Lighting Systems, Mechanical Engineering 

Department, KNUST (2002) 
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DL3 KEROSENE PRESSURE LAMP  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  The kerosene pressure lamp is normally called Tiller lamp. 

The kerosene is pressurised by a hand pumping system 

provided on the fuel storage tank.  This forces a steady 

supply of kerosene through a pre-heated fuel tube in order to 

obtain kerosene vapour, sometimes called kerogas.  The 

kerogas is ejected under pressure from fine nozzle and mixes 

with air.  The fuel air mixture is then burnt to produce a high-

temperature, non-luminous flame, which heats the mantle.  

Input fuel  Kerosene 

Output Light 

Interval of Size  0.25 to 1.0 litres 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

Portable  

Brighter than kerosene wick lamp 

Not easy to operate 

Noisy 

High fuel consumption 

Explosion risk 

Environmental Aspect Emits CO2, CO, particulates, Volatile hydrocarbons and heat 

that may be injurious to human health. There is also a health 

risk from the mantles. 

References: 1. LEAP2000, TED, South Africa 

2. Jean-Paul (1994), Rural Lighting, A Guide for 

Development Workers, Intermediate Technology 

Publications in Association with Stockholm Environment 

Institute  
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DL3 KEROSENE PRESSURE LAMP 

 

Size: 0.25 to 1.0 Litres  Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity [1] kW 0.563-0.81  

Consumption kWh/year N.A  

Luminous efficacy [1,2,4] Lumens/W 0.4-1.6  

Availability % N.A  

Fuel Consumption [1] Litres/hr 0.06-0.08  

Lifetime [2] Years 5  

Construction time Years N.A  

Environmental aspects [2] 

CO2 kg/GJ 69.944  

SO2 kg/GJ 0.0053  

NOx kg/GJ 0.0006  

CO kg/GJ 0.241  

CH4 kg/GJ 0.133  

NMVOC kg/GJ 0.066  

Particulates kg/TJ 0.0079  

Cost data [3] 

Investment costs US$ 20  

Operation & Maintenance US$/year N.A  

Fuel cost-kerosene US$/litre 0.272  

 

References 

[1] Jean-Paul (1994), Rural Lighting, A Guide for Development Workers, Intermediate 

Technology Publications in Association with Stockholm Environment Institute 

[2] LEAP2000, TED, Kerosene Pressure Lamps, South Africa 

 [3] Open market survey, Kumasi, July 2002, Pump price for kerosene 8,800cedis/gallon 

[4] Technical and Economic Studies on Rural Lighting Systems, Mechanical Engineering 

Department, KNUST (2002)  
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DL4 LPG-LAMP  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  Gas lamp consists of a small burner with a rare-earth mantel 

around it. More expensive models have a glass chimney 

around the incandescent mantle that acts both as protection 

and as a light diffuser. The liquefied petroleum gas (LPG) 

lamp commonly found in Ghana is integrated into a cylinder 

whose capacity ranges between 3-15kg. 

Input fuel  LPG 

Output Light 

Interval of Size 3-15kg gas cylinder 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

Portable  

Easy to operate 

Generates heat 

Explosion risk 

Environmental Aspect Emits CO2, CO, particulates, Volatile hydrocarbons and that 

may be injurious to human health. There is also a health risk 

from the mantles. 

References: 1.Jean-Paul (1994), Rural Lighting, A Guide for 

Development Workers, Intermediate Technology 

Publications in Association with Stockholm Environment 

Institute  
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DL4 LPG-LAMP 

 

Size Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity [1] kW 0.35-0.425  

Consumption kWh/year N.A  

Luminous efficacy [1] Lumens/ Watts 0.94-2.35  

Availability % N.A  

Fuel Consumption g/hr 28-34  

Lifetime [1] Years 4.4  

Construction time Years N.A  

Environmental aspects 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/TJ N.A  

Cost data [2] 

Investment costs US$/kW 20  

Operation & Maintenance US$/kW N.A  

Fuel cost-LPG US$/kg 0.29  

 

Reference 

[1] Jean-Paul (1994), Rural Lighting, A Guide for Development Workers, Intermediate 

Technology Publications in Association with Stockholm Environment Institute   

[2] Open market survey, Kumasi, May 2002 
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DL5 INCANDESCENT LAMP  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  An incandescent lamp produces light by passing electric 

current to heat a metallic tungsten filament to a high 

temperature (above 500
o
C). Tungsten filament is used 

because of its high melting point and low rate of evaporation 

at high temperature. As the tungsten emits light it gradually 

evaporates eventually making the filament to break. Although 

incandescent lamps are the least efficient, they are still sold 

in great quantities because they have low initial cost; 

moreover, manufacturers continue to aggressively market 

them.. However, if life cycle cost analysis is used 

incandescent lamps are usually more expensive than other 

lighting system with higher efficiencies. 

Input fuel  Electricity 

Output Light 

Interval of Size 1 to 1,500W  

Research and 

Development 

 

Advantage / 

Disadvantage  

Low initial cost 

Widely marketed even in rural locations 

Good colour rendering 

High operating cost 

Poor luminous intensity 

Environmental Aspect N A 
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References: 1. Dranez Field Handbook for Electric Energy Management, 

1992 

2. Dutt. Gautam, 1992 Energy End use, Environmentally 

Sound development Pathway, Asian development bank, 

Manila, Philippines 

3. Environmental Building news, 1999 

4. International Association for Energy Efficiency Lighting, 

1999 

5. LEAP200, TED, Database 

6. Office of Technology Assessment, 1992, US Congress: 

Fuelling development: Energy Technologies for 

Development Countries, US Government Printing Office, 

Washington D.C 

7. Turner, Wayne C. (editor), 1997, Energy Management 

Handbook. The Fairmont Press Inc. Lilburn, Ga. 

8. Othon E. (1992), Lighting Reference Guide, 4
th
 Edition, 

Ontario Hydro. 
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DL5 INCANDESCENT LAMP  

 

Size: 1 to 1500 W Status Possible Development 

 Unit  2000 2020 

Technology Characteristics [1] 

Capacity  kW 0.01-1.5  

Consumption kWh/year N.A  

Luminous efficacy Lumens/watt 10-35  

Availability % N.A  

Energy use kWh/year N.A  

Lifetime Hours 1000-6000  

Construction time Years N.A  

Environmental aspects 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/TJ N.A  

Cost data [2] 

Investment costs US$ 0.26-1.2  

Operation & Maintenance US$/kW N.A  

Fuel cost-Electricity USc/kWh 2.5  

 

References 

[1] Othon E. (1992), Lighting Reference Guide 

[2] Open market survey, Kumasi, July 2002; cost data refers to 40-100W bulbs. Larger sizes are 

not available on local market. 
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DL6 FLUORESCENT LAMP  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description   A fluorescent lamp is low-pressure mercury electric 

discharge lamp.  It consists of a glass tube filled with a 

mixture of argon gas and mercury vapour at low pressure. 

The lamp is connected to the power source through ballast 

that provides the necessary starting voltage and operating 

current.  Some ballast can be used with a pair of lamps. The 

combination of an efficient lamp and good electronic ballast 

can reduce the power consumption of a 40-watt lamp system 

from 40 watts to about 38 watts with no loss of light. 

Input fuel  Electricity 

Output Light 

Interval of Size 6 to 215 W 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

High efficacy compared to incandescent lamp 

High luminous intensity 

Higher initial cost than incandescent lamps. 

Environmental Aspect While offering advantages through energy saving, the 

disposal of used fluorescent lighting equipment raises serious 

environmental concerns. Fluorescent lamps contain the toxic 

heavy metal mercury. Magnetic ballast made prior to the 

1970s contains highly toxic polychlorinated biphenylôs 

(PCBs).  

References: 1.Dranez Field handbook for Electric Energy Management, 

1992 

2. Dutt. Gautam, 1992 Energy End use, environmentally 

Sound development Pathway, Asian development bank, 

Manila, Philippines 

3. Environmental Building news, 1999 

4. International Association for Energy Efficiency Lighting, 

1999 

5. LEAP200, TED, Database 

6. Office of Technology Assessment, 1992, US Congress: 

Fuelling development: Energy Technologies for 

Development Countries, US Government Printing Office, 

Washington D.C 

7. Turner, Wayne C. (editor), 1997, Energy Management 

Handbook. The fairmont Press Inc. Lilburn, Ga. 

8. Othon E. (1992), Lighting Reference Guide 
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DL6 FLUORESCENT LAMP 

 

Size: 6-215W Status Possible Development 

 Unit  2000 2020 

Technology Characteristics [1] 

Capacity kW 0.007-.215  

Consumption kWh/year N.A  

Luminous efficacy Lumens/Watts 40-100  

Availability % N.A  

Energy use kWh/year N.A  

Lifetime Hours 20,000  

Construction time Years N.A  

Environmental aspects 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/TJ N.A  

Cost data [2] 

Investment costs US$ 0.9-6  

Operation & Maintenance US$/kW N.A  

Fuel cost-Electricity USc/kWh 2.5  

 

References 

[1] Othon E. (1992), Lighting Reference Guide 

[2] Open market survey, Kumasi, May 2002, cost data refer to 40-100W lamps. 
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DL7 COMPACT FLUORESCENT LAMP  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  Compact fluorescent lamps are small-size fluorescent lamps. 

Many produce a warm white light that is indistinguishable 

from incandescent bulbs. Some can be screwed into 

incandescent lamp sockets. They have long life with the 

added convenience that frequent replacement is not 

necessary. The CFLs consume only a fourth or even less 

electricity to produce the same amount of light as 

incandescent. CFLs have light outputs equivalent to the entire 

standard incandescent (40, 60, 75 and 100 watts). CFLs use 

more exotic materials than ordinary fluorescent tubes and 

cost considerably more. 

Input fuel  Electricity 

Output Light 

Interval of Size 5 to 18 W 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

More efficient  

Longer lifetime 

High initial cost 

High luminous intensity than incandescent lamps 

Environmental Aspect Fluorescent lamps contain the toxic heavy metal mercury. 

Magnetic ballast made prior to the 1970s contain highly toxic 

polychlorinated biphenylôs (PCBs) 
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References: 1.Dranez Field handbook for Electric Energy Management, 

1992 

2. Dutt. Gautam, 1992 Energy End use, environmentally 

Sound development Pathway, Asian development 

bank, Manila, Philippines 

3. Environmental Building news, 1999 

4. International Association for Energy Efficiency 

Lighting, 1999 

5. LEAP200, TED, Database 

6. Office of Technology Assessment, 1992, US 

Congress: Fuelling development: Energy 

Technologies for Development Countries, US 

Government Printing Office, Washington D.C 

7. Turner, Wayne C. (editor), 1997, Energy 

Management Handbook. The fairmont Press Inc. 

Lilburn, Ga. 

8. Othon E. (1992), Lighting Reference Guide 

9. Jean-Paul et. al (1994), Rural Lighting, A Guide for 

Development Workers, The Russell Press 



 67 

 

DL7 COMPACT FLUORESCENT LAMP  

 

Size 5-18W  Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity [1] kW 0.005-

0.018 

 

Consumption kWh/year N.A  

Luminous efficacy [2] Lumens /Watt 55-80  

Availability % N.A  

Energy use kWh/year N.A  

Lifetime [1] Hours 10,000  

Construction time Years   

Environmental aspects 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/TJ N.A  

Cost data [3] 

Investment costs US$ 1.6-6  

Operation & Maintenance US$/kW N.A  

Fuel cost-Electricity USc/kWh 2.5  

 

References 

[1] Othon E. (1992), Lighting Reference Guide 

[2] Jean-Paul (1994), Rural Lighting, A Guide for Development Workers, Intermediate 

Technology Publications in Association with Stockholm Environment Institute  
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DL8 MERCURY VAPOUR (HIGH INTENSITY DISCHARGE) LAMP  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  Mercury vapour is a high-intensity discharge lamp. It 

produces light by passing current through mercury at high 

pressure. The light produced is white-coloured which turns 

slightly green over time. Their colouring rendering properties 

make them suitable for all applications. The colour of the 

light varies depending on the chemical used in the tube.  

They are mostly used in industries as security light and as 

streetlight.   

Input fuel  Electricity 

Output Light 

Interval of Size 40 to 1,250 W 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

They are relatively inefficient and have the most rapid lumen 

depreciation rate of all HIDs.  

Environmental Aspect  

References: 1.Dranez Field handbook for Electric Energy Management, 

1992 

2. Dutt. Gautam, 1992 Energy End use, environmentally 

Sound development Pathway, Asian development bank, 

Manila, Philippines 

3. Environmental Building news, 1999 

4. International Association for Energy Efficiency Lighting, 

1999 

5. Office of Technology Assessment, 1992, US Congress: 

Fuelling development: Energy Technologies for 

Development Countries, US Government Printing Office, 

Washington D.C 

6. Turner, Wayne C. (editor), 1997, Energy Management 

Handbook. The fairmont Press Inc. Lilburn, Ga. 
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DL8 MERCURY VAPOUR LAMP 

 

Size  Status Possible Development 

 Unit  2000 2020 

Technology Characteristics [1] 

Capacity kW 0.04-1.25  

Consumption kWh/year N.A  

Luminous efficacy Lumen/W 10-63  

Availability % N.A  

Energy use kWh/year N.A  

Lifetime Hours 24,000  

Construction time Years N.A  

Environmental aspects 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

88CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/TJ N.A  

Cost data 

Investment costs 2] US$ 75  

Operation & Maintenance US$/kW N.A  

Fuel cost-Electricity USc/kWh 2.5  

 

References 

[1] Othon E. (1992), Lighting Reference Guide 

[2] LEAP2000, TED Mercury Vapour, South Africa  
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DL9 METAL HALIDE LAMP  

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  Metal halide lamps utilise rare earth metal iodides or halides 

to improve both efficacies and colour rendition. Metal-halide 

lamps offer efficacies up to 125 lumens/watt. The colour 

rendering of these sources allows their use in virtually all 

applications where high light output and good colour are 

required. They are ideal for floodlighting, area lighting and 

high light quality industrial lighting. The colour of the light 

varies depending on the chemical used in the arc tube. The 

large wattages are used for floodlighting, large industrial area 

and sports arenas 

Input fuel  Electricity 

Output Light 

Interval of Size  175-1,500 W 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

Limitations of the metal halide lamps include relatively long 

restart time of 8 to 15 minutes. Low wattage lamps are not 

available. 

Environmental Aspect  

References: 1.Dranez Field handbook for Electric Energy Management, 

1992 

2. Dutt. Gautam, 1992 Energy End use, environmentally 

Sound development Pathway, Asian development bank, 

Manila, Philippines 

3. Environmental Building news, 1999 

4. International Association for Energy Efficiency Lighting, 

1999 

5. Office of Technology Assessment, 1992, US Congress: 

Fuelling development: Energy Technologies for 

Development Countries, US Government Printing Office, 

Washington D.C 

6. Turner, Wayne C. (editor), 1997, Energy Management 

Handbook. The fairmont Press Inc. Lilburn, Ga. 

7. Othon E. (1992), Lighting Reference Guide 
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DL9 METAL HALIDE LAMP  

 

Size : 175-1500 W Status Possible Development 

 Unit  2000 2020 

Technology Characteristics [1] 

Capacity kW 0.175-1.5  

Consumption kWh/year N.A  

Luminous efficacy Lumen/W 50-125  

Availability % N.A  

Energy use kWh/year N.A  

Lifetime Years 10,000-

20000 

 

Construction time Years N.A  

Environmental aspects 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/TJ N.A  

Cost data 

Investment costs [2] US$ 165  

Operation & Maintenance US$/kW N.A  

Fuel cost-Electricity USc/kWh 2.5  

 

References 

[1] Othon E. (1992), Lighting Reference Guide  

[2] LEAP2000, TED Metallic Halide, South Africa 
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DL10 HIGH -PRESSURE SODIUM LAMP 

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  High-pressure sodium lamps are HID lamps in which the arc 

is carried by ionized sodium vapour.  High-pressure sodium 

(HPS) lamps offer efficacies that exceed those available from 

most metal-halide lamps, currently up to 140 lumen/watt. 

With higher efficacies than metal-halide lamps, HPS systems 

are extremely popular for most outdoor or industrial 

applications. 

Input fuel  Electricity 

Output Light 

Interval of Size 35-1000 W 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

The main advantage of HPS compared to mercury and metal 

halide is shorter restart time. Lamps typically restart in 2 to 3 

minutes after a momentary outage.  

Environmental Aspect  

References: 1.Dranez Field handbook for Electric Energy Management, 

1992 

 

2.Dutt. Gautam, 1992 Energy End use, environmentally 

Sound development Pathway, Asian development bank, 

Manila, Philippines 

3.Environmental Building news, 1999 

4.International Association for Energy Efficiency Lighting, 

1999 

5.Office of Technology Assessment, 1992, US Congress: 

Fuelling development: Energy Technologies for 

Development Countries, US Government Printing Office, 

Washington D.C 

6.Turner, Wayne C. (editor), 1997, Energy Management 

Handbook. The fairmont Press Inc. Lilburn, Ga. 

7. Othon E. (1992), Lighting Reference Guide 
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DL10 HIGH PRESSURE SODIUM LAMP 

 

Size: 35 to 1,000 W Status Possible Development 

 Unit  2000 2020 

Technology Characteristics 

Capacity kW 0.035-1.0  

Consumption kWh/year N.A  

Luminous efficacy Lumen/W 50-140  

Availability % N.A  

Energy use kWh/year N.A  

Lifetime 1,000 Hours 16-24  

Construction time Years N.A  

Environmental aspects 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/TJ N.A  

Cost data 

Investment costs US$/kW N.A  

Operation & Maintenance US$/kW N.A  

Fuel cost-Electricity USc/kWh 2.5  

 

Reference 

[1] Othon E. (1992), Lighting Reference Guide  
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DL11 LOW PRESSURE SODIUM LAMP 

 

Source of information  KNUST, Mech. Eng. Dept. 

Description  Low-pressure sodium lamp is more closely related to 

fluorescent lamps than HIDs since it is low pressure, low-

intensity discharge source. Major applications are for security 

and parking lot lighting. 

Input fuel  Electricity 

Output Light 

Interval of  Size 18 to 180 W 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

Low-pressure sodium lamps are very efficient light sources 

with lamp efficacies up to 183 lumens/watt. Major 

advantages are that this source delivers its full rated output 

throughout its life and will re-strike instantly when hot. 

Disadvantages are high ballast losses and low system 

efficiency. It is also a monochromatic source (yellow) and it 

gives the lamp a poor colour rendering index.  

Environmental Aspect  

References: 1.Dranez Field handbook for Electric Energy Management, 

1992 

2. Dutt. Gautam, 1992 Energy End use, environmentally 

Sound development Pathway, Asian development bank, 

Manila, Philippines 

3. Environmental Building news, 1999 

4. International Association for Energy Efficiency Lighting, 

1999 

5. Office of Technology Assessment, 1992, US Congress: 

Fuelling development: Energy Technologies for 

Development Countries, US Government Printing Office, 

Washington D.C 

6. Turner, Wayne C. (editor), 1997, Energy Management 

Handbook. The fairmont Press Inc. Lilburn, Ga. 

7. Othon E. (1992), Lighting Reference Guide 
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DL11 LOW PRESSURE SODIUM LAMP 

 

Size: 18 to 180 W Status Possible Development 

 Unit  2000 2020 

Technology Characteristics [1] 

Capacity kW 0.018-0.18  

Consumption  kWh/year N.A  

Luminous efficacy Lumen/W 100-183  

Availability % N.A  

Energy use kWh/year N.A  

Lifetime Hours 14,000-

18,000 

 

Construction time Years N.A  

Environmental aspects 

CO2 kg/GJ N.A  

SO2 kg/GJ N.A  

NOx kg/GJ N.A  

CO kg/GJ N.A  

CH4 kg/GJ N.A  

VOC kg/GJ N.A  

Particulates kg/TJ N.A  

Cost data 

Investment costs [2] US$ 97  

Operation & Maintenance US$/kW N.A  

Fuel cost-Electricity USc/kWh 2.5  

 

References 

[1] Othon E. (1992), Lighting Reference Guide 

[2] LEAP2000, TED Metallic Halide, South Africa 
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DL12 SOLAR STREET LAMPS 

 

Source of information  Energy Commission 

Description  Solar Street lamp usually referred to as solar street light 

basically, comprises the lamp, solar module, charge 

controller, the storage battery and the lamp-pole (hollow 

metal or wooden). Switching of the lamp is either by an auto 

On/Off electronic switch or timer. 

The lamps are usually low-pressure types. A typical power ï 

lumen classification is as follows; SOX 18 ï 1800 solar street 

lamp means 18 Watt ï 1800 lumens low-pressure sodium 

lamp.  

Input fuel  Solar 

Output Light 

Interval of Size SOX 18 W (1800 lumens) to SOX 180 W (33000 lumens) 

Research and 

Development 

N.A 

Advantage / 

Disadvantage  

Independent of grid power 

Relatively expensive  

Environmental Aspect No emissions 

References: N.A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DL 12 Solar Street light 




























































































































































































































































