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Outline of presentation

1. Concepts about Energy and its Management
- Direct and Indirect Energy Use
- A Systems View to Energy Management 
- Hierarchy in Energy Management

2. Case Study – Solar Passive Design of a House



Direct and Indirect Energy Use
Direct Energy : The immediate quantity of energy used in a 
given application. Examples

1. electricity used for lighting, operating electrical 
equipment/apparatus etc … (kWh);

2. LPG used in thermal applications (e.g. cooking, heating 
water etc … (Joule);

3. liquid combustibles in transportation (Joule);

Indirect Energy : The energy embodied in goods and services
that are consumed. For example, energy is consumed to
produce and transport liquid fossil fuels that are consumed in
vehicles.

Energy Used = Direct Energy Used + � Indirect Energies

Energy Used > Direct Energy Used



A Systems Approach to Energy Management
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Hierarchy in Energy Management

behavioural change

energy efficiency

renewable energy 

reduce any wastage of energy
(e.g. do not leave electronic
equipment on standby)

using less energy for the same
outcome (e.g. CFL vs incandescent)

high upfront capital investment

increasing cost



House viewed from the North



Direct Electricity Use
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Thermal Comfort (passive designs)

1.Orientation of house + placement of living 
areas and bedrooms

2. porosity of house (cross ventilation) & 
awnings

3. Roof garden



Orientation and design of house
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Porosity & Awnings

high porosity & placement of 
openings to capture easterly 
winds and sea breeze for 
natural ventilation & natural 
lighting

Geometrically designed 
awnings to block sun, 

protect against rain & to 
receive natural lighting



Roof Garden

reduces thermal 
load of roof by 

70-90%



Grey Water Recycling 75-85% of 
grey water 
recycled 
biologically



Rain Water Harvesting

~25-30 days of supply to 
water vegetable garden



Endemic/indigenous garden
(biodiversity, lower water 
use, cyclone resistant)



Some Conclusions 

1. Reducing direct energy use also reduces embodied 
energies

2. Everything we do consumes energy, hence we must 
take a Systemic view (systems approach) to energy 
management

3. Behavioural change and energy efficiency must be 
implemented prior to use of renewable energies (i.e. 
hierarchy in energy management actions)

4. Solar passive designs must form an integral part of 
energy management
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