Energy in the Home

Notes from the course at CAT

Avg. house = 8 tonnes CO2 per year

Ultra low energy housing = 1.2 – 1.3 tonnes CO2 per year

Building regulations house = 4.1 – 4.2 tonnes CO2 per year

Family holiday = 2.7 tonnes per year

Family car = 4.4 tonnes per year

Family food (the way we get it) = 8 tonnes per year

Cycling = 300 miles/gallon

Overview

Self-build accounts for 10% of housing development market.

Long term decisions in the housing development sector are made over short-term financial motives.

Housing development accounts for:

50% of resource use

50% of energy use

10% embodied energy

70% of water used domestically

50% of CFC’s

35% of waste generated

2050 – reduce carbon emissions by 60% (Commission on Environmental Pollution)

The domestic energy consumption is constant; but more efficiency is being countered by more production e.g. energy-efficient fridges.

UK target – 20% on 1990 levels by 2010 (inc. the Kyoto commitment).
Cost of natural (cheap) gas is going up – UK is importing it.

Oil is ¾ - 1½ times more expensive than gas.

Coal has high emissions.

Electricity has very high emissions.

1st priority – It is easier and cheaper to conserve.

· Superinsulate

· Passive solar

· Infiltration (draught) control

· Maximise day lighting

· Low water usage

· Low energy appliances

· Efficient boilers

· Good heating controls

Systems
Conventional boilers


Pressurised so no header tank


Easy to add solar


Takes up more room


Very low losses


Expensive to install
Condensing boilers for gas, LPG and oil



  160



       75



  54

        82
             71o C
    
      82
                 71o C 

        56
              45o C



        Conventional


Condensing


Condensing


80% eff.


  86% eff.


  90% eff.









(Lower operating temp.)

Combinations boilers


Cheaper to install

Less space and easier

Difficult to add solar hot water

Modern boilers require routine maintenance.

Regular gas boilers with pilot lights are very inefficient.
Biomass (pellet burners)

High cal. value due to low moisture

Good turn down to 20%


Limited supply to date

Wide range of burners


Some self igniting


Quite expensive


Pellets – compressed sawdust – the costs compare to LPG.

Biomass (log burners)


3-50kW


Poor turn down


Must have good fuel drying and storage

Biomass (Wood chip)


Requires good fuel preparation


50kw+


Tolerates up to 40% moisture to the loss of turn down
Dried material has more or less equal calorific value per kg. Water content alters the sum. Wood needs drying out, at least a year, and splitting.

Wood burners pollute without good keeping, like coal. They are also pretty expensive.

Heat pumps


Water enters at 40o F, emerges at 120o F; CP 2.5 - 3.5


The electricity raises the carbon rating


Cost: £1000 a kW


Source of heat can be air, water or soil

Heating controls


Timer- the building temperature fluctuates; regular overheating occurs.


Timer & thermostat – overheats occasionally.


High accuracy thermostat & timer – smaller fluctuations; manual intervention.


Optimum start – learns how quickly the building warms up; on a warm night it will delay the heating process.


Weather compensators – boiler runs lower with higher temperatures.


Thermostat radiators – do not use on its own; poor control.

Wet underfloor heating


Runs at low temperature over a big area; saves energy (high radiant level).


Excellent load for condensing boilers.


High comfort.


Makes walls available for other uses.


Higher costs.


Difficult to retrofit.


Slow response.


Careful control required if there are high incidental gains.
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150mm cork insulation
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Cellulose fibre

Radiators


Cheap


Fast response


High temp.


Creates convection currents and draughts

Takes up wall space


Poor temperature distribution

Solar thermal


Provides up to 60% domestic hot water supply in UK from collectors of 4sq.m


Many types to adopt all conditions


25o C min. to 60o C+


In winter it acts as a preheat.


DIY - 30% of hot water (using old radiators)

Collector types (Flat plate) 


Commercial types trap heat re-radiation when selective surface is used. 


Typically 1m​2 for 45l of storage.


Simple low cost construction.


Collector types (Evacuated tubes)


1m2 for 70l of storage.


Higher cost.


Can’t integrate into roof.


Very good at reaching high temperature.

Unglazed collectors lose efficiency when temp. difference drops off. Evacuated tube systems show little difference.

Lighting


Best is metal halide arc or compact fluorescent for a little less light.


Sodium street lamps are the most efficient in less energy use.


Less efficient is filament and then tungsten halogen.


HF ballast improves the performance of fluorescent – less or no flicker.


Low energy lighting can reduce hour life.

Ventilation (MVHR)


65-85% reclaimed heat possible.

Buildings must be tight.


Heat reclaim on mechanical ventilation necessary


As fabric u-values increase ventilation losses become more significant.

Combined heat & power (CHP)


80% operating efficiency.


Countereffects heat loss during electricity production, which is anything up to 60-70% of the energy expended.


Traditionally >50kWe for use in hotels, flats, hospitals and industry.


Micro CHP 1-50kWe for use in homes and small business.






















FUEL�
CO2  EMISSIONS�
�
Electricity�
0.45 kg/kWh�
�
LPG�
0.25 kg/kWh�
�
Oil (28sec)�
0.3 kg/kWh�
�
Coal�
0.45 kg/kWh�
�
Gas�
0.2 kg/kWh�
�
Wood pellet�
0.1 kg/kWh�
�
Wood log�
0.5 kg/kWh�
�
Diesel car�
1.05 kg/kWh�
�
(Including conversion efficiency)





FUEL�
COST�
�
Electricity�
6.5p/kWh�
�
LPG�
3 p/kWh�
�
Oil (28sec)�
2 p/kWh�
�
Coal�
1.5 p/kWh�
�
Gas�
1.4 p/kWh�
�
Wood pellet�
3.2 p/kWh�
�
Wood log�
1 p/kWh�
�
Diesel car�
7 p/kWh�
�
R. E. Electricity�
6.7 p/kWh�
�









