CHAPTER 14 
Sustainable Building Services

14.1 Mechanical Engineering Systems

Review task, p404

Observe the role of ventilation in your own home. Firstly, consider the importance of keeping your home fresh and comfortable, then identify where ventilation has another function such as removing moisture from bathrooms or kitchens. What causes air movement in and between rooms? How much of the ventilation in your home is natural and how much is mechanical?

Good ventilation indoors provides oxygen for respiration as well as diluting and removing contaminants and odours. Of course, while it is important to ensure that substances which create irritants and pollution are not present, clean outside air mixing with room air can generate a feeling of freshness and contribute to comfortable temperature control.

Air will move around a home because of pressure and temperature difference between spaces. Building architecture and layout can limit natural air movement. This can be overcome by using fans and ducts where necessary. Where large amounts of moisture are generated by cooking and bathing, mechanical ventilation may be effective. The presence of people also adds to the humidity level within spaces.

Ventilation helps to keep buildings healthy, but allowing cold air to leak into a building while warm air leaks out can be costly in energy terms. Modern buildings tend to be better insulated and less leaky than older buildings, and will have less naturally infiltrated ventilation air. This means that ventilation for modern properties needs greater planning and forethought.  Part F of the Building Regulations sets out guidance and methods for ensuring properties are adequately ventilated.

Consider a public or commercial building that you use and know quite well (choose a building that is a few years old if possible).  Is the building ever too hot or too cold or draughty?  Think about how it is heated and ventilated; have a look and see if you can find out what systems are installed.  Are these the best options with regard to energy efficiency and human comfort?  Are there good control systems in evidence?  Jot down some ideas about how the HVAC systems might be improved.

Public and commercial buildings tend to be much larger than domestic properties and large floor plans may mean that they are difficult to ventilate naturally. Often a public building will have a higher occupancy and therefore kitchens and toilets will require larger volumes of supply and extract air to cope with heat and odours.

Public buildings will almost certainly contain lots of heat producing equipment like personal computers and photocopiers, as well as gaining heat and moisture from occupants. Look at clues as to how the internal environment is controlled. Radiators demonstrate that a heating system exists. Ceiling mounted supply/extract diffusers indicate mechanical ventilation or air conditioning. Desk top fans and open windows in mechanically-ventilated buildings can hint at poor performance of these systems. Older Victorian style public buildings are often constructed of heavy building materials which can absorb heat and reduce extremes of temperature. Older buildings may have high ceilings which increase room volumes and allow heat and contaminants to move by stack effect. Have modern alterations like low, false ceilings or partitions neutralized these benefits?

14.2 Electrical Engineering Systems

Review Task, p409

Estimate how many times an average person, during a typical day, pushes a switch to use an electrical appliance or illuminate a room.  Then further estimate how many times that appliance, or light fitting, fails to operate and determine an approximate percentage which would describe an average person’s expectation for the reliability of the UK electricity supply. Given that the National Grid aims to match the electrical power that is generated in the UK to the electrical power required, consider what strategies National Grid can use to make sure that everybody has a secure electrical supply without running expensive power stations unnecessarily?

It is possible to store electricity. Batteries are a good example of electricity storage. High-level water storage reservoirs stockpile energy which is potentially available to drive water turbine generators.  However, on a national scale the capability of storing electricity in meaningful quantities is presently unavailable. Given that running power stations which are not required is very expensive, the electricity supply authorities try to match the amount of power generated with the amount of electrical power required. 

Balancing electricity supply and demand requires skilled engineers to manage electricity generation. Previous knowledge will enable accurate forecasts of base loads. Experience and statistical data play a part, but engineers also need to be able to make use of the inertia in the system to cope with immediate small variations in demand. Other tools include having standby reserve power available and having agreement to reduce demand from some customers.  Despite these difficulties, consider if you have ever found that in the UK electricity was not available at the flick of a switch?

Try and think of how much it costs to leave lights on.  Electricity tariffs are based on kilowatt hours (kWh).  A 40 W lamp left on for one hour uses 0.04 kW hours.  Three 40 W lamps left on all day (8 hours) would use   ([image: image2.png]i
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, almost 1 kWh.  Generating that much electricity in a power station would use 2.4 kWh!  So leaving lights on not only has a financial cost to the consumer, but also causes lots of carbon to be emitted into the atmosphere.

Consider how many lights are switched on in your home or workplace during the day. How does the weather affect when lights are switched on during daylight hours? Is it more likely that lights are switched on when the weather is gloomy or cloudy?  Does the weather affect lights being switched off or are they left on no matter how bright the day is? Make a study of how many lights are left on unnecessarily during the day.

In offices on gloomy mornings lights are normally switched on. But are they switched off as more daylight becomes available?  If automatic lighting controls switched off the lighting when everybody went to lunch, would the lights be switched back on when staff returned from lunch on a bright day?

14.3 Public Health Engineering Systems

Review Tasks p424
Knowing how to act in an environmentally friendly way and actually behaving that way are two very different things.  Take the simple concept of conserving water.  Consider a public or commercial building that you use and know quite well (choose a building that is a few years old if possible).  Do you think there is any cold or hot water wastage?  How could you save water in this building?  Write down your ideas.  How could you communicate these ideas to the other building occupiers and educate people to be more circumspect with their water usage?  Is there any scope for capturing and using rainwater or recycling waste water in your building?

Water wastage in public buildings can be caused by some of the following:
· Poorly maintained taps which may be dripping or constantly running

· Non-concussive (push button) type taps that do not shut off promptly when released

· Hot taps that run cold for a long period before hot water comes through
· Taps with very high flow rates or pressures
· Older style WC cisterns with high flush volumes (7.5 litre or 9 litre models)

· Urinal automatic flushing cisterns that flush when not required 

· A constantly dripping or running overflow/warning pipe outside the building – this indicates a badly adjusted or faulty float valve in the cold water cistern

Ways of preventing or reducing water wastage:
· Repair or replace all dripping taps and non-concussive taps that don’t shut off promptly.
· Institute a preventive maintenance regime for taps and valves.
· As part of the preventive maintenance regime, inspect the condition of tanks and float valves.
· Where taps cannot be repaired, replace them with modern low-flow-rate, spray-type taps, and, if possible, install models with electronic rather than mechanical controls.
· Where taps have unnecessarily high flow rates, reduce the water pressure using servicing valves fitted to supply pipework.  If no servicing valves are fitted these could be installed as part of the preventive maintenance regime.

· Where old style WC cisterns are installed, a simple measure to reduce the flush volume is to place a brick inside the cistern.
· Urinal flushing cisterns should be fitted with modern electronic controls that allow them to flush only immediately after the appliance is used.

· Hot water pipework should be properly insulated and should be fitted with a return link so that it circulates continuously and stays hot.

· Building users can be educated about possible water wastage by displaying posters in toilet areas reminding people that potable water is a finite resource and not to act wastefully.
· Rainwater recycling systems can often be installed so that rainwater is used for flushing toilets and urinals rather than potable water.

· It is difficult to capture waste water and reuse this in most buildings due to public health concerns, but in countries with very low rainfall this is often routinely carried out.
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