The Clubhouse, Mold
Initial assessment
Based on the survey carried out on July 26th, an initial appraisal of energy efficiency
improvements has been carried out, based on the SAP 2005 method.
The building has a cavity wall construction, brick exterior with mostly block interior.
This has had cavity wall insulation carried out, presumably covering most or all of the
walls. There are pitched roofs over the main hall, uninsulated, and over the
office/computer suite, which has been insulated. In the short section between these
two is an uninsulated flat roof over the entrance and kitchen areas. The building has
double glazing, though the levels of natural light in the main hall is quite low. Heating
is from direct electric heaters.
While the aim is broadly to reduce heat energy losses (and other energy waste) to
reduce the high energy costs and reduce the carbon footprint, improvements should
also make it affordable and practical to maintain the building, especially the main hall,
at a more comfortable temperature.
For ease of calculation, the analysis of the building has been carried out in three
sections, under the different roof types and the results combined for the whole
structure. It is assumed that the building is maintained at a comfortable temperature.
Calculations assume that the heating cycles/periods will be similar to those in a
domestic property. Clearly the use is somewhat less than this, but difficult to adjust
for in a quantitative way, so values given are bound to be an over-estimate. However
the value of improvements made will be in proportion to those in the table.
As the building (like most buildings of this type) is currently under heated, some of
the value of improvements will not be seen in financial savings but in improved
comfort for users, especially at the colder times of the year.
Below are the results of the analysis for the following improvements.
i)
Insulating the roof of the main hall.
ii)
The converting to a gas fired boiler/radiator heating system.
iii)
Providing heating using an air sourced heat pump.
Suggestions will be made regarding distributing heat better in the main hall and
reducing electricity consumption.
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Most of the appropriate energy efficacy measures, such as insulation and glazing
improvements, have already been carried out. However one significant item remains,
the roof of the main hall. This is by far the most significant area of heat loss,
accounting for over half. With insulation this should reduce to 7% (of the original
value). As it is desirable to retain the height of the hall, this would have to be carried
out using foam board insulation (4 to 6 inch thickness) mounted directly under the
roof. It will probably be necessary to leave a ventilated air space of around 2 inches
above the board to allow condensation formed in the now cold space to evaporate
away.
One problem always encountered with high ceilinged structures is that the warmest air
will be just below the roof (where it will currently rapidly be cooled) and the air at
ground level is significantly cooler. Introducing some form of air circulation/mixing is
necessary to resolve this. This could be a simple fan but it may be possible to
incorporate with an air to air heat recovery, especially if a hot air based heat pump
system was used for the heating.
The main hall would benefit considerably from more natural light and this should
result in a saving in the cost of lighting. Since the main outer wall is south facing, to a
large degree the extra heat losses will be compensated for by the solar heat gain.
With the mains gas connection close by, converting the heating to radiators heated
with a mains gas boiler. As the use of different parts of the building varies, this should
ideally incorporate “zoning” to allow the different parts of the building to be set
separately, with some areas, such as toilets, heated whenever the building is in use.
Mains gas is usually the cheapest form of heating and also leads to the lowest carbon
footprint.

An alternative to gas is changing over to air sourced heat pumps, either using radiators
as the heat emitters or with a hot air system combined with heat recovery on the
ventilation. This would only really be appropriate once the building is fully insulated,
when the heat demand is reduced from the current 13.4 kW to 7.3 kW (for a inside to
outside temperature difference of 20 o C). The cost of running the heating using an air
sourced heat pump (assuming a COP of 3) is approximately the same as using mains
gas, but from next April should produce an income in the order of £1,1500 through
the Renewable Heat Incentive (RHI). This should result in an income of about £500
even after the cost of the heating has been met.
Similar levels of control should be possible using a heat pump as with Mains gas fired
heating but, as it operates at a lower temperature, the heating would need to be run for
a longer time to bring the building up to temperature.
Claiming the Renewable Heat Incentive is only possible if European/Government
grants or funding is not used to fund the installation. Currently the view is that,
because the Feed in Tariff and proposed Renewable Heat Incentive are regulated by
government, they should also be treated as government grants and rules about double
funding apply.
Shared Heating System: The possibility has been mooted of a heating system shared
between the Hospital, clubhouse and Parkfield Community Centre. Given the
efficiency and level of control that can be introduced into a modern heating system, a
shared heat main offers no gains over individual heating systems. However there are
some circumstances when shared heating is a desirable option. These are:
i.
Near to a facility that is generating excess heat that is going to waste,
such as a power plant or industrial unit.
ii.
Where the proposed heating plant is expensive and needs space
available to store fuel. This is particularly the case with a biomass
(wood burning) boiler where there can be great economies of scale and
shared use can mean large economies of scale.
iii.
Running a combined heat and power plant, where large amounts of
heat are the resultant by-product of electricity generation. For
combined heat and power to be a viable option there would need to be
reasonably high electricity demand to be met on-site (since the value of
exported electricity is low) that matched the heating demand. Feed in
Tariffs are not applicable for large installations (the limit is for
microgeneration, below 2kW).
Shared heating systems require back-up heat generation for the eventuality of the
main system failing.
Such a system would depend on the demand from the main heat/electricity user, but
given the nearness of the gas main to Parkfields and the potential to use heat pumps, a
shared system would not seem to be the most attractive option.

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 main hall roof faces practically directly
South, the ideal orientation for panels to collect solar energy to produce either hot
water or electricity. There is little or no shading of this roof (which would reduce the
output).

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.
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1.8kWpe
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Allbrites** 1.5kWpe £7350
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*
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

14 years
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13 years
12 years

Solar thermal panels, which produce hot water would not be recommended as there is
no large and constant hot water requirement. The other major option for renewable
energy, a wind turbine, would not be appropriate in this location. Given the location
and the built up environment, the anticipated wind speed is 2.41m/s, less than half that
considered to be necessary to make small scale turbines viable.
Although heat pumps would not be recommended given the (relatively) low cost of
heating with mains gas and the lower cost of installation, it would produce a sizable
income. A guide to potential income is given below. The heating requirement for the
hall, after all improvements, is about twice that of the semi detached house shown
below.
Space heat requirement (from
SAP)
Hot water requirement (from SAP)
RHI value per year for Air
Sourced Heat Pump
RHI lifetime for Air Sourced Heat
Pump (years)

Semi *
6,000 kW-hr

Detached *
9,250 kW-hr

3,686 kW-hr
£450 for space heating +
£280 for hot water
18

4,700 kW-hr
£690 for space heating +
£350 for hot water
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 areas
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