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DIOCESAN ADVISORY COMMITTEE

VISIT TO THE CHURCH OF ST CHAD, PATTNGHAM
17th AUGUST 2015

Purpose of visit: Church Heating

1. The Committee was represented by Brough Skingley who was welcomed by Rev’d
Maureen Hobbs, priest-in-charge, Dr Iain Coleman and Dr Ken Scott, churchwardens
and Colin Ringrose, PCC member.

2. The church was built over the C12, C13 and C14, and later restored and added to in
1865. It is built in ashlar with clay tile roofs with raised verges. It has a 3 bay chance
and  2 bay nave with north and south aisles. There is a  west tower with diagonal
buttresses and stone spire; north and south porch with pointed doorway and hood
mould, flanked by colonettes. See pictures below.

3. The church has a basement Boiler Room under the vestry in the north east corner of
the building.  The boiler is an old Potterton Avon 2 which was converted from oil to
gas many years ago.  This boiler is a cast iron sectional one with a pressure jet burner. 
The boiler has signs of developing corrosion which indicates that its life is about to
end.  The boiler feeds a veritable network of Victorian cast iron pipes in heating ducts
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all around the church and there are many Edwardian adaptations for cast iron radiators
to be added.  The heating systems is configured as  “one pipe” circulation.  This
means that the radiators are rather slow to warm up.  The alabaster reredos was
installed in 1890, after the Victorian heating as it is constructed around the cast iron
pipes.

4. The parish had two issues, the first was about the boiler and the second was how to
modify the heating for the prospective re-ordering of the north aisle.

5. The header tank, or as it should be know, Feed and Expansion Tank is location in the
roof void above the Disabled Toilet by the vestry.  It was noted that the water level in
the tank was much too high, just below the overflow, which means that whenever the
boiler is on water is pushed out of the overflow and as the boiler cools down fresh
water tops up the water level in the tank.  When the boiler is cold the water level
should not be higher than a third of the height of the tank so that there is plenty of
room for the water to expand from the heating system.  Water should not discharge
from the overflow at any time.  The impact of this is to dilute the corrosion inhibitor,
if there is any, in the heating system. And it increases the level of dissolved oxygen in
the boiler water which increases the amount of internal corrosion.  This is indicated by
the red rust deposits in the tank.

6. It was explained that English Heritage research found that there is no best system to
heat a church, only a best way of running the plant to achieve a constant background
temperature.  Constant background heating, say about 10 - 12EC, keeps the walls,
piers and floor warm so that they cease to radiate cold at the congregation.  By
constantly heating the church the temperature gradient from the floor to the ceiling is
reduced to a minimum which reduces the cold down draughts created by the heating to
a minimum as well. It also keeps the environment at a better point for the conservation
of the fabric, organ and artefacts in the church.  It also means that it does not take so
much energy to warm up the church for services.  Churches are reporting that it costs
no more, and even possibly less, to run the heating system in this manner.

7. It was also explained that the European research into church heating, which is recorded
in the book AChurch Heating and the Preservation of the Cultural Heritage: Guide to
the Analysis of the Pros and Cons of Various Heating Systems@; ISBN 88-370-5034-8,
concluded that there was no universal system of heating appropriate for all churches. 
This book is the basis of the BS EN 15759-1:2011 on church heating.  The book lists
the factors to be taken into account when considering church heating.  These include
how the church is used, the costs to install, run and maintain the plant, aesthetic
impacts, archaeological impacts being the key ones.

8. In order to run a heating system at a constant low temperature, say 10 - 12EC, it is
necessary to have some controls.  The Danfoss Randal TP7001MA is a programmable
thermostat with hard wired remote sensor which would be potentially suitable.

9. The parish has found that with the heating on most days just before Christmas that the
church is very warm for the Christmas Day services which supports the research.

10. As the heating system is a one pipe distribution it is impossible to clean the radiators
by pressure jetting.  Therefore the parish is recommended to chemically clean the
heating system to remove the sludge that will have built up over the years.  And during
the cleaning all of the valves should be maintained and the glands repacked.  The final
fill of the heating system must include corrosion inhibitor.  Indeed the parish ought to
include topping up the strength of corrosion inhibitor during the annual boiler service.
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11. The best way to minimise the internal corrosion of the pipes, radiators and boiler is to
replace the Feed and Expansion tank with an expansion vessel and to convert to a
sealed system.  There is no need to pressurise the system above about 0.5 bar, which is
the equivalent of the height of the Feed and Expansion tank above the boiler.  It is
preferable to have a low pressure cut out switch and manual fill so that the parish is
made aware of any small leak and repair the leak before too much damage to done to
the fabric of the church.

12. While most of the pipes can be inspected there are some which are buried.  The buried
sections are at the most risk of developing leaks from external corrosion.  Some of
these buried pipes are in the aisle next to the north aisle.

13. The heating system is one where it takes a long time to thoroughly warm up.  This
means that the part of the boiler where the water returns is so cold that condensation
forms inside the boiler.  This condensation, over time, will corrode what is called the
“back end” of the boiler.  In the Boiler Room there is an old section from the boiler
which indicates that this has already happened before.  The way that this is prevented
is by have a small bypass pump to short circuit the heating system and to return the hot
flow water to heat up the back end of the boiler as quickly as possible and as soon as
the boiler is hot the pump can switch off.

14. When it comes to replacing the boiler the parish has to choose between a cast iron
sectional pressure jet boiler, similar to what is currently installed and a condensing
boiler.  Cast iron atmospheric boilers will not be manufactured after the end of
September 2015 as a result of EU regulation.

15. There are a number of manufacturers of cast iron sectional boilers which might be
suitable.  The following web sites gives details:-

a) http://www.idealcommercialheating.com/products/falcon-gts 
b) http://www.buderus.co.uk/products/floor-standing-high-efficiency/g215.html 
c) http://www.ferroli.co.uk/commercial-heating/gn2-range/ 
d) http://www.remeha.co.uk/product/p-series-cast-iron-boilers 
e) http://www.pottertoncommercial.co.uk/products/pressure-jet.htm 
f) http://www.viessmann.co.uk/en/flats_apartments/Product/Med/vitorond_200.ht

ml 

16. Cast iron sectional boilers have wide waterways and are highly compatible with the
existing heating system.

17. Alternatively it would be possible to replace the existing boiler with a condensing unit.

18. Condensing boilers must have a return temperature of less than 55EC in order to be in
condensing mode.  The ideal return water temperature for a Condensing Boiler is 30EC
at which temperature the boiler will be operating at efficiencies of around 105 - 108%
by virtue of the heat extracted from the latent heat of evaporation of the flue gases.  As
the return water temperature rises above 30EC the efficiency of a Condensing Boiler
falls so that at 70EC return they are not significantly more efficient that a cast iron
sectional boiler.  The anticipated life of a condensing boiler is significantly less than
that of a cast iron sectional boiler.  Indeed some domestic condensing boilers only have
a design life of 10 years.  It is important that the gas pressure at the burner of a
condensing boiler never falls too low as the boiler will not operate correctly when the
gas pressure is below specification.  Several churches have had to upgrade their gas
supply to correctly commission new condensing boilers.

19. Most wall mounted condensing boilers require to be connected to a sealed system. 
This is one that does not have an open Feed & Expansion, or Header, Tank.  Instead
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the system is sealed and has an expansion vessel to accommodate the thermal
expansion of the water which limits the pressure rise.  The advantage is that a sealed
system stops the boiler water absorbing oxygen which increases the rate of internal
corrosion in the boiler, pipes and FCU=s.

20. The parish was recommended to avoid boilers with aluminium heat exchangers
because these require the boiler water quality to be very tightly controlled.

21. In order to obtain as high efficiency as possible most condensing boilers have very
narrow waterways.  These narrow waterways readily block with an debris in old pipes
and radiators.  Therefore it is important that the boiler water is kept separate from the
water in the pipes and radiators.  Some contractors suggest plate heat exchangers, but
these also have narrow waterways which quickly block.  It is recommended that a shell
and tube heat exchanger is use as these have wider waterways and are easier to clean. 
See the following web sites for details of shell and tube heat exchangers:

a) http://www.ejbowman.co.uk/products/ShellandTubeHeatExchangers.htm 
b) http://www.thermex.co.uk/shell-and-tube-heat-exchangers-water-water-heat-ex

changers-p5 

22. Information on condensing boilers can be found on the following web sites:

a) http://www.pottertoncommercial.co.uk/products/stainless-steel/sirius-fs-130-an
d-160kW.htm 

b) http://www.hamworthy-heating.com/commercial-boilers/stratton-boiler 
c) http://www.viessmann.co.uk/en/industry_commerce/products/med/comm200.ht

ml 
d) http://www.vaillantcommercial.co.uk/products/ecotec-80-100-120-kw-output-

wall-hung-condensing-boilers/#specbox 
e) http://www.strebel.co.uk/boilers/condensing-boilers/wall-hung-s-cb-range 
f) http://www.elco.co.uk/product/thisionl/ 

23. Of course a much higher boiler efficiency can be obtained by running it at 50EC flow
with a return water temperature of 30EC.  A church has experimented with this method
of running its heating and found it satisfactory.  The boiler would run longer to keep
the church warm.

24. The parish wants to re-order the north aisle to make it a multi-functional space. To do
this they want to level the floor.  It was explained that the skills to modify the cast iron
pipes have been lost and if they want to screen off the space then it might involve a
totally new heating system throughout the church.  But if they were content not to
screen off the space, not really a heating requirement if the church is constantly heated,
then it would be possible to move the screwed iron pipes, see picture below, to be
under the new suspended timber floor.
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25. The existing cast iron pipes are in heating ducts which are level with the tiles floor.

26. The parish would benefit if the heating ducts were vacuumed once every few years to
remove all of the dust and fluff.  The heat output from the pipes would increase as the
insulating properties of the dust and fluff would be removed.

Recommendation

The Committee is invited to:

a) Endorse the advice given in its name
b) Await for plans from the parish.

Brough Skingley
23rd August 2015
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