
Edith Banks Memorial Hall, Northop

Initial assessment

Based on the survey carried out on July 20th, an initial appraisal of energy efficiency 
improvements has been carried out, based on the SAP 2005 method. 

The building has already had a number of improvements and upgrades, with 
insulation under insulation in the walls, a modern gas fired boiler with a sophisticated 
thermostat/controller and double glazing throughout. The insulation in the roof space 
was deemed to be sufficient. The building is in excellent condition. The main problem 
is the old radiators with a single pipe delivery system and no thermostatic control on 
(most) radiators. This is leading to an uneven, uncontrolled delivery or heat, probably 
resulting in overheating of some areas while other areas can remain cold.

Below are the results of the analysis for heat loss from the building, identifying main 
anticipated losses by area and by structural element. The building was analysed in 
four areas, main hall, rooms to the rear of main hall, the wings where the committee 
room and kitchens are located and the porch with toilets at the front.

As the heating system is very new and the boiler very efficient, changing the source of 
heating has not been considered. However a substantial income come be produced 
(around £1,200 a year) from the Renewable Heat Incentive (see renewables section) 
by changing over to air sourced heat pumps, possibly using a warm air system.

.current heating

porch hall rear wings

all building

% of all 
building 
heat loss 8% 48% 25% 19%

floor area 294.12 floor area 19.15 145.6 75.19 54.18

Heating requirement 
kWh/y 40702.778

Heating 
requirement 
kWh/y 2808 20639 9825 7431

heating requirement 
gas kWh/y 130.55556

heating 
requirement 
gas kWh/y 131 0 0 0

Power (20deg temp 
diff) kW 14.9958

Power 
(20deg 
temp diff) 
kW 1.2552 7.1582 3.7036 2.8788

ecf 2.5669019 ecf 3.46 2.47 2.46 2.66
sap value 64 sap value 52 66 66 63
SAP grade D SAP grade E D D D

tonnes CO2 /year 7.911
tonnes CO2 
/year 0.546 4.011 1.91 1.444

cost £1,478.93 cost £224.69 £797.47 £439.55 £360.30

In most cases for buildings like this the actual amount spent on heating is less than 
forecast. In this case it is more than twice that required even though the calculations 



made assumed full use on every day. This is obviously an issue that needs to be 
addressed as it implies that heating costs could be reduced by around £2,000, certainly 
make it worthwhile to invest in appropriate improvements. 

Reasons for high heating costs
i. Under/over heating. While the hall (where the thermostat/controller is 

situated) warms up well, other parts of the building do not heat up 
properly. The current pipework and radiators doe not allow the 
temperature to be controlled separately in different parts of the building or 
heat to be directed t where it is needed most.

ii. Old pipework/radiators. Hot water is circulated through very old iron pipes 
on a single pipe system. The radiators themselves are of a very old type 
and not good heat emitters. With a single pipe system radiators at the end 
of the run receive cooler water, hence less heat. For this reason even the 
new radiators in the rear room are not effective.

iii. Controller settings. The controller appears to be capable of climate control 
where, with the addition of sensors, the heating will come on at an 
appropriate time to ensure that the rooms are warm when needed 
dependant on the outside temperature. As these sensors are not connected 
the heating is coming on at the default time, well before it is required, 
extending the heating period.

iv. Height of the hall and rear room. Since hot air rises there will always be a 
stratification of heat in a room. This is greatly reduced in domestic 
dwellings by insulation but in high ceilinged rooms this will still happen, 
and as a result in a great deal more  heat is supplied than should be needed 
to comfortable on the ground

Proposals for improvements
The proposed improvements to the heating system and the way it is used fall into 
three categories, improved control of the delivery of the heat, redistribution of the heat 
in the areas with high ceilings and improvement of the boiler controls and settings to 
reduce the time heating is applied. 

i. Improved control of the system: before any other changes it will be 
necessary to convert the heating to a modern two pipe system (supply and 
return). This will replace the current wide bore iron pipes with copper 
pipes of wide enough bore to supply the load. This is also an opportunity 
to replace the radiators with more efficient units. These will supply the 
required heat more rapidly and allow the boiler to enter the more efficient 
condensing mode. Radiators should be fitted with individual thermostats to 
shut off areas that are warm enough. These may not be particularly 
effective until steps are taken to distribute the heat more evenly within 
rooms. 

ii. Further control: currently the whole building is heated at the same time. 
Thermostats on radiators will prevent some areas overheating while other 
areas are still cold. They will even permit some parts, such as the 
committee room which has little use, to be set at a low temperature which 
is increased when the room is in use. A better refinement would be to 
divide the heating into zones, with separate temperature and time controls 
for each area. One feature should be that if the timer or thermostat were 



over ridden during a session, it would return to default setting at the next 
cycle.

iii. Redistributing the heat: In the high ceilinged hall and room behind the 
stage, there is inevitably a higher temperature at the ceiling, well above the 
useful space. This heat should be taken back down to the ground and 
ensure a more even temperature throughout. In the simplest way this can 
be achieved with fans but it is worth investigating a proper ventilation 
system, with heat recovery, to achieve this. Air can be taken from the top 
of the rooms, heat recovered with a heat pump and added to fresh air being 
brought in.

iv. Better controls/reducing heating cycle: the current arrangement appears 
to have an offset to bring on the heating before it is needed. This should be 
used with a sensor based climate control. This will automatically adjust the 
heating to come on at the right time to achieve the required temperatures 
when the building is in use. Contact the manufacturer to clarify these 
settings on the boiler and how upgrades should be installed.

v. Monitor the time heating is used: as well as ensuring that the heating is 
not switched on until necessary, it should be set to switch off before 
sessions are ended. Experience will determine how soon it can be set to go 
off, dependent on external temperature. Climate compensation (above) 
may allow for this feature.

Although replacement of the existing boiler is not recommended because the current 
boiler is nearly new and should be efficient, consideration should be given to using air 
sourced heat pumps to supply some or all of the heating because of the potential for 
large resulting income. Such a system would be very compatible with a heat 
recovery/ventilation system, with the heat from the heat pump delivered as hot air.

Other savings
Lighting: Lighting arranged in banks means that if some lighting is needed it is 
necessary to switch on all the lights. If the switching was arranged so that each turned 
on several tubes distributed throughout the room, then users could select to switch on 
some of the lights only when there is nearly enough natural light coming through the 
windows.

A refinement of this is a system which automatically controls the lighting, switching 
the lights on and off to maintain a predetermined level of illumination using a 
minimum number of lighting units.

Opportunities for renewable energy generation

The satellite image below shows that the roofs on the wings to the buildings face close 
to South, an angle is 25o (ideally the orientation for panels to collect solar energy to 
produce either hot water or electricity should be within 45o of South). There is little 
likelihood of shading which would reduce the output. As this is a conservation area 
planning permission would be required even though solar panels are now a permitted 
development.



The possibility has also been suggested of putting panels near to the bowling green, 
possibly the used land beyond it. This is feasible but planning permission may be 
required, certainly if more than on panel was installed.

The table below demonstrates the potential income to be derived from solar PV 
panels. This rate for the Feed in Tariff is available for panels up to a total peak rating 
of 4kW. Some of the electricity produced can be used within the building. The Feed in 
tariff is explained below.

As this is a conservation area permission will need to be obtained even though solar 
panels are normally permitted development, but no problems are anticipated 
considering that they would be at the rear of the building and other work is also 
planned.

Supplier System 
Size

Estimated 
Cost (inc 
VAT)

Anticipated 
Output/year

Value of 
FIT /year

Value of 
sales /year

Payback 
years

Segen* 1.8kWpe
ak

£9450 1518 kWh £627 £45 14 years

Allbrites** 1.5kWpe
ak

£7350 1265kWh £522 £38 13 years

Dulas*** 1.7kWpe
ak

£7350 1417kWh £585 £42 12 years

* Segen Ltd, Wesley Hall, Barrack Road, Aldershot, Hants, GU11 3NP
**  Allbrite UK Ltd, 30 Chester Street, Mold, Flintshire, North Wales, CH7 1EG
***  Dulas, Unit 1, Dyfi Eco Park, Machynlleth, Powys, SY20 8AX

Solar thermal panels, which produce hot water would not be recommended as there is 
no large and constant hot water requirement. Windspeeds at this postcode are between 
2.9m/s and 4.5 m/s which would make the other major option for renewable energy, a 
wind turbine, inappropriate in this location, though in other ways the site by the 
bowling green might be suitable. 



Although heat pumps would not be recommended given the efficiency of the current 
heating and the relatively low cost of mains gas for heating, it would produce a 
sizable income. The radiators/heat delivery would need to be modified, but this needs 
to be done anyway. A guide to potential income is given below. The heating 
requirement for the hall is 15kW, higher than the examples below..

Semi * Detached *
Space heat requirement (from 
SAP)

6,000 kW-hr 9,250 kW-hr

Hot water requirement (from SAP) 3,686 kW-hr 4,700 kW-hr
RHI value per year for Air 
Sourced Heat Pump

£450 for space heating + 
£280 for hot water

£690 for space heating + 
£350 for hot water

RHI lifetime for Air Sourced Heat 
Pump (years)

18 18

Income from renewable energy generation
From this April a Feed in Tariff (FIT) was introduced which pays a considerable 
about of money for all renewable electricity generated, irrespective of whether used 
on the premises or exported to the grid. From next April a Renewable Heat Incentive 
(RHI) is due which will pay in a similar way for renewable heat, generated for 
instance from solar panel or heat pumps. The levels for these are set by government 
but paid by the utility companies and, once started, provide a guaranteed income for a 
fixed period of up to 25 years depending on the technology.

One problem that has arisen for community projects is that, although not paid from 
government funds, they are considered to be a government scheme and therefore are 
not payable if they are installed using funds also originated from government or 
Europe. For community projects improvements can use such funds, but renewables 
would need to be funded in other ways, such as the EON source fund or from 
charitable trusts.

The other main renewable opportunities would be solar panels, either for producing 
electricity (solar PV) or producing hot water (solar thermal). Given that the hot water 
requirement appears to be quite low, solar thermal panels would not be recommended, 
although technically they could provide an income once the Renewable Heat 
Incentive (RHI) is introduced next year.

Solar PV would be able to provide some useful electricity during the daytime, to 
subsidise some of the electricity use. Although the orientation is ideal (45o either side 
of south, this has a roof facing due south) to produce a useful output. Electricity 
produced alone does not provide enough benefit to justify the cost but there is a large 
income to be had from the Feed In Tariff introduced last April which would make 
them a useful investment.



Summary of which areas are responsible for heat losses and reductions resulting from improvements

Heat loss 
by area

all 
building 
(W/K)

all 
building 
%

porch 
(W/K)

Elements 
as % of 
Porch

Porch 
Elements 
as % of 
all 
building

hall 
(W/K)

Elements 
as % of 
Hall

Hall 
Elements 
as % of 
all 
building

rear 
(W/K)

Elements 
as % of 
Rear

Rear 
Elements 
as % of 
all 
building

wings 
(W/K)

Elements 
as % of 
Wings

Wings 
Elements 
as % of 
all 
building

doors 22.65 3% 9.45 15% 1% 0 0% 0% 0 0% 0% 13.2 9% 2%

windows 147.78 20% 12.48 20% 2% 72.61 20% 10% 36.88 20% 5% 25.81 18% 3%

floor 132.39 18% 8.65 14% 1% 65.52 18% 9% 33.84 18% 5% 24.38 17% 3%

walls 128.15 17% 15 24% 2% 47.42 13% 6% 27.17 15% 4% 38.62 27% 5%

roof 54.6 7% 4 6% 1% 27.14 8% 4% 15 8% 2% 8.67 6% 1%

ventilation 264.23 35% 13.45 21% 2% 145.23 41% 19% 72.29 39% 10% 33.26 23% 4%

749.8 62.76 8% 357.92 48% 185.18 25% 143.94 19%


