
 

 

 

 

 

 

 

 

FIRST DRAFT  

ENERGY EFFICIENCY POLICY  - GUIDELINES FOR MUNICIPAL BUILDINGS 

 

 

 

 

FORWARD 

In 2004, South Africa ratified the Kyoto Protocol (UNFCCC 2004) and in preparation for this, the Act No. 

108 of 1996 of the RSA i.e. “White Paper on Energy Policy” was established followed by the Draft 

National Energy Bill and the South African Energy Efficiency Strategy, in October 2005. This created the 

legal framework to which the country is expecting to align its projected targets to fulfil its international 

commitments.  

 



 

INTRODUCTION 

In May 2004, the Department of Minerals and Energy set specific target goals in their strategy for energy 

efficiency, that being; 

 The country as a whole to reduce its energy demand by 12 % by 2015. 

 15 % reduction of demand in Industry and Mining Sector. 

 15% reduction in Commercial and Public Building Sector. 

 10% reduction in the Residential Sector. 

 9% reduction in Transport Sector. 

 

 Government after many conferences, workshops, etc  had gained  a national  perspective on the energy 

status of the country and identified the SABS  and Provincial and Local Government as the primary 

vehicles  for the proactive regulation and facilitation of energy efficiency in all sectors.  

 In view of the  fact, that there is an expected 15%  reduction  in energy consumption in the Public 

building sector by 2015 and that in terms of the  Acts by Provincial administration that states ; 

that all municipalities must create, for their own purposes and specific to their needs a framework for 

the implementation of the energy efficiency stategy, this policy is designed to give guidelines to best 

practice for energy efficiency in Municipal Buildings. 

 

 For the purposes of these guidelines, Energy  efficiency can be defined as ; 

“ the goal of efforts to reduce the amt of energy required to provide or produce products & services.” 

Wikipedia. 

 

This document is made up of the following  main sections; 

1. FORWARD 

2. INTRODUCTION 

3. PURPOSE 

4. LEGAL FRAMEWORK 

5. STATEMENT 

6. INTERVENTIONS 

7. MECHANISMS OF DESIGN 

7.1 Passive Solar Techniques 

7.2 Efficiency in systems – Operations, Services & Process. 

7.3 Renewable Energy Resources 

7.4 Materials with Low Embodied Energy. 

8. SCOPE 

9. REVIEW  

10. REFERENCES 

11. ANNEXURES 



 

 

PURPOSE 

The broader  objective of this energy efficient  policy is to create a paradigm-shift by setting  in place a 

framework of guidelines and regulations to facilitate the efficient use of energy  and  thereby effecting  a 

consciousness to the realities  of Global Warming on the planet. Furthermore it will enable the Public 

and Commercial Building Sector to measure and benchmark efficiency in preparation for the various LCD 

rating tools whether governmental or independent both  international ly and nationally. 

 

 

LEGAL FRAMEWORK 

A steering committee was established to set in place a set of rules/guidelines for all stakeholders in the 

building industry to follow in order that we achieve these goals.  The SABS was tasked with reviewing 

the existing SABS 0400 standards i.e. The Building Code and to rewrite and update standards according 

to the Nordic Structure. The outcomes of this process resulted in the SANS 10400, which is to be the 

National Building Regulations and the National Building Code with Deemed-to Satisfy Rules. Specific to 

Energy Efficiency in buildings is the SAN 283, updated to the SANS 204-1 to SANS 204-3. 

 

 SANS 204 – Energy Efficiency in Buildings. 

o SANS 204-1: Deals with energy efficiency performance parameters for buildings and also 

forms part of the NBR bylaws. It gives generic guidelines for; a) The maximum energy 

usage for different occupancies (kWhr/sqm per annum), b) Maximum energy demand 

for different occupancies. 

o SANS 204 -2: Deals with Energy efficiency in Naturally Ventilated Buildings. 

o SANS 204-3: Deals with Energy efficiency in Artificially Controlled Buildings. 

o Deemed –to- Satisfy Rules : Takes a holistic approach to energy efficiency in design ; 

Orientation, shading, insulation, window design, lighting, hot water cylinders, air 

conditioning systems, lifts, etc including permanent electrical appliances. The use of 

renewable energy resources is encouraged and no cost and low cost interventions are 

also outlined in the standards. 

 

 White Paper on Energy Policy 

 National Energy Bill 

 ISO 23045 : 2008, adopted as SANS 23045 : 2009 

 South African Energy Efficiency Strategy 

 Ekurhuleni – Energy & Climate Change Strategy 

 

Additional guidelines specific to Municipal Buildings and Building Construction are set out 

herein, however  it should be noted that it is not independent and should be used in conjunction 

with the new revised National Building Code for Energy Efficiency in Buildings i.e. SANS 204 of 

SANS 10400. 



STATEMENT 

Although the legislative framework has been  set, no instrument  is in place to drive the processes 

required to achieve the strategic targets. It is envisaged that the updated SANS 10400 will give gravity to 

the National Energy Strategy by management of the Private and Commercial Building Sector. This policy 

in conjunction with all other relevant regulations and guidelines will help facilitate energy efficiency in 

the Municipal Building environment  in preparation of the rating system to follow. 

 

INTERVENTIONS 

 

ENERGY AUDITS, CHECKLISTS & RATING 

There two different approaches, that being qualitative and quantitative, the latter primarily a collection 

of data over a building life cycle is less subjective and therefore more effective e.g. of these are LEED, 

Green Star, etc. Energy Audits and Checklists are assessment tools to measure usage in terms of building 

typology, occupancy, operations, processes and life cycle. The assessment is used to ascertain 

proportions of high energy use in every day operations and assist in setting parameters for energy 

efficiency and compliance that is project specific. This information can later be used to create a database 

for continuous monitoring. 

Table 1. Green Building Rating Tools 

 

Rating 

Tool 

Developer, Year Categories Versions Source 

BREEAM Building Research 

Establishment 

(BRE) in 1990 

Energy Use, transport, 

water, ecology, land 

use, Materials, 

pollution,Health & 

Wellbeing, 

Management 

Office/House, 

Healthcare,Courts, 

Industrial, Prisons, 

Retail, Schools, 

Multi-residential, 

neighbourhoods 

www.breeam.org 

LEED United States, Green 

Building Council 

(USGBC) in 1993 

Energy,Atmosphere, 

Water efficiency, 

Sustainability,materials 

IEQ, innovation. 

Offices,  Homes, 

Urban, Retail, 

Healthcare, 

schools 

www.usgbc.org/LEED 

GREEN 

STAR 

Green Building 

Council of Australia 

(GBCAUS), 

In 2003 

Energy,Transport, 

Water, Ecology, 

Emissions, Materials, 

IEQ, Management, 

Innovation. 

Offices, Retail, 

Schools, 

Industrial, 

Residential, Mixed 

Use, Healthcare 

 

www.gbcaus.org 
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BUILDING ENERGY MANAGEMENT SYSTEMS 

Systems set up to monitor, maintain and improve service systems at its optimal outputs for its minimal 

energy consumption. The system manages energy consumption, through pre-set or automated 

processes for lighting, HVAC, security, fire, etc. This also allows for improvements as energy can now be 

accurately measured. 

 

INNOVATION & DEVELOPMENT IN DESIGN 

Innovation in design and development of advanced passive systems in construction is encouraged and 

will promote energy efficiency in municipal buildings. Standardization and modular systems create 

opportunities to constantly improve on optimizing building processes thereby creating efficient design 

criteria and models. Building professional need to have a keen appreciation for the macro and micro 

climatic conditions in the area and region in which they work so that where site conditions presents 

opportunities to harness natural renewable resources to replace or supplement building energy 

consumption, this must be applied. 

Table 2. Site Orientation Guidelines 

 

 Cool Region Temperate Region  Hot & Humid Hot & Arid 

Adaptations Maximise warming 

effects of solar 

radiation,reduce 

impact of winter 

wind, avoid local 

climatic cold 

pockets 

Maximise warm 

effect of sun in 

winter, maximize 

shade in summer, 

reduce impact of 

winter wind, allow 

air circulation in 

summer 

Maximize 

shade,maximize 

wind 

Maximize shade 

late morning and all 

afternoon,maximize 

humidity,maximize 

air movement in 

summer. 

Siting Postion Low for wind 

shelter 

Middle-upper for 

solar radiation 

exposure 

High for wind. Low for cool air 

flow. 

Site 

Orientation 

North to NE North to NE North E to NE for 

afternoon shade. 

Water Body Near large body of 

water 

Close to 

water,avoid coastal 

fog 

Near any water On lee side of water 

Clustering Around sun pockets Around sunny 

terrace. 

Open to wind Along E-W axis for 

shade and wind 
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Bldg 

orientation 

North East North to Northeast North towards 

prevailing wind 

North 

Tree Forms Deciduous trees 

near bldgs, 

evergreens for wind 

breaks. 

Deciduous trees 

nearby on West. No 

evergreens, near 

on North 

High canopy 

trees,deciduous 

trees near bldgs 

Trees overhanging 

roof if possible. 

Road 

orientation 

Perpendicular to 

winter wind. 

Perpendicular to 

winter wind. 

Broad Channel 

East – west axis 

Narrow, East-west 

axis 

Materials, 

Colour 

Medium to dark Medium Light, especially 

for roof. 

Light on exposed 

surfaces, dark to 

avoid reflection 

Table 2. continued………………. 

 

 

TRAINING & PROGRAMS 

Programmed similar in structure to the Green Star SA Accredited Professional Program, train 

consultants, managers, building maintence, etc in the practical application of energy efficient principles. 

This creates the provision of independent Energy Auditors who maybe contracted to do routine audits 

on buildings and set up energy information network systems and databases. 

 

MECHANISMS OF DESIGN 

 

“Energy efficient buildings balance all aspects of energy use in a building i.e. building 

professional must provide an optimal mix of passive solar design strategies, energy efficient 

equipments and service systems, renewable resources to supplement energy supply and with 

the use of low embodied materials to achieve sustainable energy efficiency in 

buildings.”Building professionals must study the climatic conditions in order to apply effective 

bio-climatic solutions and passive solar techniques to achieve energy efficient design. 

 

1. PASSIVE  SOLAR TECHNIQUES IN BUILDING DESIGN 

Passive solar techniques are very effective in minimizing loading on conventional systems, 

i.e. heating, cooling, lighting, ventilation, etc. These passive systems provide thermal, visual 

comfort by using natural energy sources and sinks i.e. Vegetation, sun angles, orientation, 

etc. Energy flows are by natural means such as radiation, conduction, convection with 

minimal or no use of mechanical means. Methods include orientation, bio climatic 

conditions, siting, etc mainly discussed in the SANS 10 400, Section 204 and will not be 

described herein, however, table 4.1 is a broad based guide to assist planners and building 

professionals with these aspects of design. 



In extreme climatic conditions” advanced passive solar techniques” maybe incorporated to 

effect efficient design. These form two broad categories that being;  

a) Passive Heating Concepts – Direct gain systems (sunrooms) and indirect gain systems 

(Trombe wall). 

b) Passive Cooling Concepts – Evaporative Cooling, Ventilation ducts, Wind Towers, Earth 

Air Tunnels, etc. 

LANDSCAPING 

Landscaping can be used effectively to alter the microclimate of a site. Vegetation 

maybe used to reduce direct heat gain as soft landscaping reduces radiation and 

reflective heat and light and also alters air flow patterns to maximize cooling. Properly 

designed garden roofs reduce heat loading as courtyard water features aid in 

evaporative cooling. Ecological design is only effective when indigenous, low 

maintenance, water efficient landscaping is designed. Vegetation is a very effective 

means of reducing the “heat island effect”. Most cities of population >1million have a 

temperature difference of 2 deg higher than its surrounding rural area. Green Cover 

should therefore form 50% of the urban footprint from an aerial perspective. Roof 

gardens and garden roofs, planted screening, etc is encouraged. 

BUILDING FORM / SURFACE TO VOLUME RATIO 

“The volume of a space inside a building that needs to be heated or cooled and its 

relationship with the area of the envelope enclosing the volume affects the thermal 

performance, known as the surface to volume ratio”. For any given building volume, the 

more compact the shape the less wasteful it is in gaining or losing heat. Building form 

also effects air flows in and around it as well as the depth of a building will determine its 

requirements for artificial lighting and ventilation. 

LOCATION OF WATER 

Water can be used to change the micro-climate and effect evaporative cooling. In hot 

dry climates, sitting developments near lakes, dams and around catchment areas can be 

beneficial in reducing heat gain by evaporation. Indoor courtyard pools and ponds 

provide effective cooling in a building. 

BUILDING ENVELOPE & FENESTRATION 

The design and location of openings directly influence, heat gain or loss and cooling 

aided by wind flows through the building. Shading, overhangs, screens, etc are 

techniques outlined and discussed further in the SANS 204. 

CONSTRUCTION ACTIVITY 

Consideration is to be given to the construction process and wastage that occurs from 

poor planning and lack of integrated design. Building professional must consider the 

buildings impact on the environment and plan for a reduced levels of pollution to the 

environment by efficient waste and resource management. Protection, Restoration and 

Re-habilitation of the Habitat, post and pre construction should form part of the 

planning phase. Further considerations should be given to the re-use of building 

materials and or the responsible management of such. 

 



Table 3. Design Checklist 

 

1. PASSIVE  SOLAR  TECHNIQUES 

ELEMENTS COMMENTS CHECK 

Landscaping   

Siting, 

Orientation 

  

Micro Climate   

Macro Climate   

Vegetation   

Building Form   

Water Bodies   

Bldg  Envelope   

Air Tightness   

Noise Levels   

Thermal comfort   

Screening -  inter   

Screening - ext   

Wind Pressure   

Nat- Ventilation   

Nat - Lighting   

Constr - Activity   

 

 

 

 

 

 

 



2. ENERGY EFFICIENT SERVICE SYSTEMS, OPERATIONAL & PROCESS 

Once basic passive solar concepts are applied to design it will reduce energy consumption 

considerably over the short and long term. Through the judicious design of artificial lighting, 

heating, cooling or ventilation systems energy efficiency can be further optimized. Although 

much of this has been covered in the SANS 10 400, for the design and implementation of 

systems in an artificial, closed environment consideration should be given to the following;  

PERIOD OF OCCUPATION 

Systems not in use after hrs should be set on automated on and off processes and set in 

sleep mode when not in use during operational /working hours. Lighting should be set 

on motion detection controls so that they are used only when required. Task lighting 

can be individually controlled and light pollution can be reduced. Individually controlled 

units for HVAC are an option, so that areas are only serviced when in use. These devices 

can also be intelligently controlled to switch off in times of operational down time or 

after hrs. A combination of solar powered technologies and conventional systems to 

power, heat, cool, etc should be investigated. 

 

NIGHT FLUSHING & THERMAL STORAGE 

To optimize conditions during working hrs, night flushing in summer and Thermal 

storage in winter can be done to reduce the loading on conventional systems, especially 

since more energy is wasted during the morning start up processes. Enthalpy Wheels, 

Ground – coupled Heat exchangers and Heat Recovery Wheels attempt to achieve the 

same effect. 

WATER RETENTION 

Storm water design and the retention of water for general grey water building use are 

encouraged. Storage tanks must be filtrated and sterilized periodically to ensure 

effective management of the process. 

GENERAL BUILDING 

 Lower thermostat settings and set back temperatures where applicable. 

 Seal and insulate building off so as to reduce or eliminate major sources of 

infiltration and external drainage as this will increase the energy loading. 

 Set-up scheduled routine maintenance checks and adjusts combustion efficiency of 

gas – fired equipment. 

 Install revolving doors rather than electronic sensor doors. 

 Install LED lighting or solar powered, external lighting where appropriate. 

 

 

 

 

 

 

 



Table 4. Design Checklist 

 

2. ENERGY EFFICIENT SERVICE SYSTEMS, including Operations and Processes 

ELEMENTS COMMENTS CHECK 

Bldg Occupancy   

Mech - Ventilation   

Mech - Lighting   

Thermal Storage   

Water Harvesting   

Heating   

HVAC  System   

Refrigeration   

General Power   

Ancillary Systems   

Security   

Emergency   

Ops - Power   

Process - Power   

 

 

 

 

 

 

 

 

 

 

 

 

 



3. RENEWABLE ENERGY RESOURCES 

 

Built Environment Professionals need to consider the use of earth’s renewable resources so as 

to supplement building energy use in part or completely and thereby further reduce 

consumption of conventional forms of energy. These aspects are also dealt with in the SANS 

204, however a brief overview of some considerations are described below; 

 

BIOGAS & BIO FUELS 

These maybe considered providing that the project program me allows for such 

interventions     and opportunities. This scenenario is specific to certain circumstances e.g. 

Piggeries, farms, prisons, waste depots, dump sites, etc. 

 

PHOTOVOLTAICS 

PV panels still remain one of the most expensive ways to reduce CO2 emissions due to 

their high cost and low power output levels. Their benefits can only be appreciated over the 

long term and therefore they are better suited as being used as an integral structural 

component, e.g. roofing panels, screening devices, etc. 

 

WIND TURBINES 

Provided that the opportunity exists as a natural resource, wind turbines can be used to 

provide energy to the building and also to feedback into the grid. The type and siting of a 

turbine is integral to its performance for optimal energy production. A competent 

person/specialist consultant should be contracted to assist and advise. 

 

COGENERATION 

This is the use of both electricity and heating from a single fuel source and is also known 

as combined heat and power. It has found significant application within large buildings and 

in industry. The economics of a cogeneration project is dependent on the size of the project, 

heat and electrical demand, load factor, fuel availability and selection, fuel costs and the 

cost of electricity. Many private businesses are currently exploring back-up generation 

capacities. 

 

SOLAR WATER HEATERS 

They do not generate electricity or power and is therefore more suited to an 

environment where heating water is preferred e.g. domestic market or small clinics, etc. The 

ability to reduce energy consumption is in fact, that energy does not need to be used to 

heat water.  

Other examples of renewable resources are flat panel collectors, evacuated tubes, etc. 
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Table 5. Design Checklist 

 

3. RENEWABLE   ENERGY  RESOURCES 

ELEMENTS COMMENTS    CHECK 

Biogas & Biofuels   

Photo voltaic   

Wind Turbines   

Co-generation   

Sol  Water  Heaters   

Other   

 

 

4. MATERIALS   - LOW EMBODIED ENERGY 

Much of this has been discussed in the SANS 204 under insulation, R-values and K-values, 

etc, reference should be made to the SANS 10 400 document, however this section is a brief 

overview. 

 The choice of materials is key to reducing the energy consumption in buildings and is 

directly related to its exposure to solar heat gain and loss thereby influencing the internal 

comfort levels in a building. Innovative materials and construction techniques reduce 

embodied energy of the building and can attain the desired comfort conditions. 

“The use of high indoor mass combined with good envelope insulation and control of air 

leakage is a good strategy for both summer and winter in dry tropics regions e.g. Gauteng, 

Pretoria, etc.  In winter the use of north glazing, provides the optimal strategy and an axial 

plan creates cross air flow to ventilate in summer, where evaporative cooling is not part of 

the building design program me.” 

Good detailing and appropriate specification of materials is integral to the performance of 

the building envelope and materials with low embodied energy capabilities reduces energy 

loading on a building by reducing the need for mechanical operations to achieve required 

indoor comfort levels. Consideration must also be given to thermal insulation, appropriate 

roofing materials, air cavities in walls – reduces heat re-radiation, vents and sky lights 

increase ventilation and the quality of day lighting will reduce lighting requirements 

substantially. Materials such as clay pavers radiate heat into the building, whereas grass 

blocks reduce solar radiation. 

 

 

 



Table 6. Design Checklist 

 

4. MATERIALS  - LOW EMBODIED ENERGY 

ELEMENTS COMMENTS CHECK 

Floor surfaces/Rm   

Wall surfaces/Rm   

Ceilings/Rm   

Roof surfaces/Rm   

5. INTERVENTIONS 

ELEMENTS COMMENTS CHECK 

BIM – Bldg info Mod   

Energy Monitor Sys   

 

 

SCOPE 

It is incumbent on all built environment professionals to endeavor to address the above 

issues and by so doing, make proviso for future interventions in energy efficiency in the built 

environment. Ekurhuleni Metro Municipality is committed to ensuring the efficient use of 

energy in all its buildings and facilities therefore Infrastructure Services wishes that these 

regulations are supplemented. This guide is intended for the use of all built environment 

professionals and anyone who may find use in it. 

 

 

REVIEW 

This policy will be reviewed at least every two years or when there are changes to legislation 

which impacts on the effectiveness of the policy. 
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GENERAL ENERGY AUDIT:  ALL BUILDINGS      INFORMATION SHEET 

 

Date of Audit  : 

Purpose of Audit : 

Auditor : Name and Contact Details 

 

Building Manager : Name and Contact Details 

Building Name and Physical Address 

 

Cadastral Description 

 

Building Typology e.g., Office 

Building 

 

Building Use e.g., Advertising Company Bldg  Classification 

 

Name of Architect and Contact Details 

 

Name of Engineer and Contact Details 

 

Date of Initial Occupation  Date of last Adds or Alteration  

Building Life Cycle Plan  Energy Management Program  

Name of Electric Utility  Registration with  AMAFA  

Describe any and all Energy saving Operation and Maintenance Procedures Implemented/ Considered. 

 

Conservation Measures taken 

 



 

GENERAL ENERGY AUDIT:  ALL BUILDINGS                BUILDING INFORMATION SHEET 

 

Draw a basic diagram showing the position of the building and its orientation, show also your north 

point and any main line services. Drawing is not required to be to scale. Also draw layout diagram to 

show areas of frequent use e.g., if the room is used for only half the day, shade half the square red for 

morning and blue for afternoon. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GENERAL ENERGY AUDIT:  ALL BUILDINGS   BUILDING INFORMATION SHEET 
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GENERAL ENERGY AUDIT:  ALL BUILDINGS   BUILDING INFORMATION SHEET 

 

MONTHLY ELECTRICITY AND POWER CONSUMPTION 

 

Month: _______________________________________ 
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GENERAL ENERGY AUDIT:  ALL BUILDINGS   BUILDING INFORMATION SHEET 

 

MONTHLY   WATER CONSUMPTION 

 

 

Month: _______________________________________ 
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GENERAL ENERGY AUDIT:  ALL BUILDINGS   BUILDING INFORMATION SHEET 

 

MONTHLY   H V A C   POWER   CONSUMPTION 

 

Month: _______________________________________ 
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GENERAL ENERGY AUDIT:  ALL BUILDINGS                                 ENVIRONMENTAL   SHEET 

 

RENEWABLE   RESOURCE   POTENTIAL    

 

  Year: _______________________________________ 
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A N N U A L   R A I N F A L L    A N A L Y S I S C H A R T  

 



GENERAL ENERGY AUDIT:  ALL BUILDINGS                                 ENVIRONMENTAL   SHEET 

 

RENEWABLE   RESOURCE   POTENTIAL    
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GENERAL  ENERGY  AUDIT  :  ALL BUILDINGS                                 SUMMARY   SHEET 

 

  Year: _______________________________________ 
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