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Introduction

Heat loss is a problem that can be found in most homes. It not only adds to household bills but in the most severe cases can adversely affect quality of life. The purpose of this book is to help you to cut down the amount of energy you use, while hopefully improving your quality of life by reducing your bills and giving you a better environment in which to live.

The author of this book is the founder of the DraughtBusters scheme that started in Reading in December 2012. Transition Town Reading (TTR) was awarded a grant by Reading Borough Council to pay for materials for draughtproofing the homes of some of the most disadvantaged people in the borough. The project commenced in January 2013 using volunteers from both TTR and the Rotary Club of Reading. The scheme was initially limited to those who were living in poor conditions and in fuel poverty, especially if they were families with young children and on benefits or were very elderly. It also included those living in cold, draughty conditions who were under debt management.

What we found when visiting these homes was that by draughtproofing we could save these vulnerable households large amounts of money; in some cases, just a few simple measures made a huge difference. Keeping the cold and draughts out and stopping up all the unwanted sources of ventilation and heat loss from our dwellings are far and away the most cost-effective things to do in terms of saving money and should be the first point of call when trying to save energy.

Based on our experiences over the years, the aim of this book is twofold. Firstly, we will help you identify where the draughts are coming into the home. Secondly, we will give you practical pointers for eliminating draughts in the identified areas. The ultimate goal is to reach something called minimum energy use. This will be different for every house, and it is debatable whether it actually exists. It is nearly always possible to reduce energy consumption, but it becomes more and more difficult after you have done all the easy things. The aim of this practical guide is to get you as close to minimum energy use as possible.

Most of the suggestions are things that you can do yourself if you are a reasonably proficient DIYer. Some are very simple and basic craft skills will get you through them. The book also includes measures that you might want to get a builder or home energy specialist to do, perhaps alongside other planned work, for instance when you upgrade your heating system, refurbish your kitchen or bathroom, or build an extension. You should budget for this and plan to do it at the same time as other works. This will be the most economical point at which to carry out additional measures – not just air sealing, but insulation too.


What Does it Cost?

The lowest amount that DraughtBusters spent on a property was £1.50. We only needed caulk to save £40 p/a through reduced heat losses. If that particular household were to take our advice about heating control, a further £120 saving p/a would be easy to achieve. On average, each client cost just under £25 in the early years and annual savings in 2012 were estimated to be in the order of £100. As already mentioned, it is always easy to make the first lot of savings and further savings become increasingly more difficult. The biggest saving was £600 p/a for a cost of £30. The returns on draughtproofing are always good but the return on £1.50 looks more like the interest on a payday loan than the return on draughtproofing a home. In all cases, the savings in the first year have been greater than the cost of materials.

Current costs are still £25 on average per home but the savings have risen dramatically after the energy price hikes, to 15 per cent of the heating bill – which equates to £300–£400 on average as at December 2022.




Chapter One

Locating the Problem

Draughtproofing is by far the most economical thing you can do in terms of saving energy in your home. It is a relatively quick and easy way to reduce heat loss and cut heating bills. In a typical house, draughts can account for 10 per cent of total heat loss, and much more if there is an unused fire-place (yougen.co.uk/2009/04/22/draughts-can-be-cured/). Draughtproofing costs are low and the benefits were huge even before the energy price hike. In the early 2010s we calculated that draughtproofing would save about £120 a year on heating bills; we now think it probably saves more like £250 a year in 2022. You can save up to 15 per cent of your heating bill by stopping draughts. Every house is different, but it is usually easy to do things to save 10 percent; the next 5 per cent is more difficult to realise.

This of course only applies if you can afford to run your heating as previously. A further energy price hike of 77 per cent is predicted, and if that happens then the savings will increase to as much as £400. Please note that DraughtBusters’ costs will be a bit lower than your costs because we buy very carefully in bulk and avoid certain popular suppliers. Even so, you can see that it is going to be money well spent.

How to Find Draughts in Your Home

The book will go into greater detail in later chapters, but here are some initial pointers for you. By following these you will already have made a very good start on the task.

First Glance

When I visit a property, before I knock on the front door, I briefly check the outside of the building, looking for air vents, holes or gaps that could let in draughts. As I walk in through the front door, I look for things that could be draughty or cause draughts. I note the presence or absence of draught strips on the front door frame, letterplate seals, weather bar, locks and keyholes. Moving further in, I cast an eye towards any holes around radiator pipes, gaps in floorboards and/or under skirtings.
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Figs 1.1 and 1.2 Draughts can come in under sills, in this case patio door sills with big draughts coming from the cavity. The underside of the patio door sill had been sealed but many aren’t.



Downstairs

Front door Letterbox – is yours draughty?

Living rooms Are there any old air vents that are no longer needed? Are there gaps under skirtings or around heating pipes? Check for draughts under window boards and around windows. Are the window casements draught-free, do the windows shut properly and do trickle ventilators close? If there is a chimney, is it used sometimes or never? If the chimney is not used at all, then fit a chimney balloon or shove an old pillow in a black sack up it. If ventilated, close the vent.

Kitchen Are there any holes around pipes leading to outside? Are there redundant ventilation grilles, draughty windows or a draughty back door? Does the fan or cooker hood have a back draught flap or shutter?

Upstairs

Loft I check the loft trap for draughtproofing strips and note whether it is insulated or not. In the loft I look for daylight. It is acceptable to see daylight when looking down through ventilation slots and between tiles or slates, but not upwards through roof coverings. I check the insulation, how thick it is, and whether there are gaps or bits missing. Are the cistern(s) and pipework, including the overflow pipe, insulated? Is there a draughty gap around where the soil pipe or other pipes go down into the house?

Airing cupboards Are there any gaps around pipes, or old pipe holes that have not been filled or covered, going up into the loft?

Bathroom Is there a fan? Can the window be left open in a secure ventilating position to provide background ventilation when needed?

Bedrooms Are there any gaps under window boards or around the window frames? Are the window sashes draughtproof and do the hinges, friction stays and handles all work? Are there disused air vents? Are there any gaps under skirtings? These can be draughty even upstairs!

Airtightness and Draughts

Older houses, and even a lot of new ones, can still be very draughty and consequently expensive to run as they waste a lot of heated air, losing it through fans and draughts. Draughts occur where there are unwanted gaps in the construction of your home, and where openings, holes, slits or cracks are left unsealed. Draughts are different from ventilation because draughts are uncontrolled and uncontrollable. We like controllable ventilation. New homes are required to meet minimum airtightness standards (Part L of the Building Regulations – Conservation of Fuel and Power). However, the standard is poor and often not met.

Some homes go further and aim to meet the UK or International Passivhaus standard (passivhaus.org.uk). These will be very airtight and, as part of the design, they will have a ventilation system and will recover energy from the exhaust airstream; this air will be warm, and a mechanical ventilation and heat recovery system will operate. These recover heat from the outgoing air stream and deliver it back into the home with the new fresh air that comes in from outside.

The Importance of Ventilation

Before you rush off to seal your home, it is worth stressing that all homes need to be ventilated. Controlled ventilation helps ensure that the air in your home stays fresh and that humidity doesn’t rise to a level where it becomes a problem. There are also some parts of your home where ventilation is important to the health of the building, for example in the void under a suspended timber ground floor and in your loft. We’ll flag these sorts of considerations wherever they come up.

Protecting Against Damp and Condensation

One of the arguments often given for not bothering to draughtproof is that doing so increases the likelihood of damp and condensation. There is some truth in this, but it is a good example of confusing draughts and controlled ventilation. See Chapter 3 for more on the typical causes of damp and condensation in buildings and some simple measures you can take to help reduce the levels of condensation in your home.


Chapter Two

Air Sealing

Air sealing is a more thorough and detailed process than draughtproofing and looks at all the tiny gaps and cracks in a building with the aim of making the building airtight. I can already hear you saying, ‘I like the draughts and I need ventilation’. Yes, you are right, you do need ventilation, but you don’t need or want draughts. These are uncontrollable and lose you heat, causing higher than necessary energy use and costing you money. Ventilation must be controllable.
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Fig 2.1 Opening windows works very well when ventilation is needed.
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Fig 2.2 Opening windows is the best way to ventilate rooms.



Air sealing is the process by which all gaps, cracks, holes and ducts in a wall, floor or ceiling through which draughts may be able to enter are sealed. This is easiest to do during construction; however, sadly, for most of us this will not have been done then and so will have to be carried out retrospectively.

Brick-Built Houses

It is not at all easy to air seal your home. You have first to decide where your air barrier is. It can be the paint, the plaster finish or the plaster itself; it can be the membrane that lies behind the linings, or it may be the sheathing or a membrane on the outside of a timber frame. It can’t be the blockwork or brickwork because these normally have holes in them; indeed, the blocks themselves may even be porous to air infiltration.

If you draw a cross-section through your home then it should be possible to put a pencil on the air barrier and to follow it right through the section, up the wall and across a window, over the lintel to the top of the wall; then across the ceiling, down the other wall and through the floor void to the ground floor wall; then across the floor, up through your door threshold, door and door head, then up the other wall and finally again through the first-floor void. If you can do this without taking your pencil off the paper then you’ve just successfully air sealed your home – at least in theory.

Converting theory into reality isn’t nearly so easy. By far the most difficult area to deal with is the first-floor void, and this will be covered in greater detail in Chapter 13. However, it is relatively easy if you choose paint or finishing plaster as your airtight layer because you can see it, and if there are cracks you can fill them. Having done that, the next problem is joining your walls to windows, pipes, ducts, door thresholds, skirtings and floors. If you have suspended wooden floors, these will be the second-biggest problem. There can be gaps between the floorboards and there will certainly be gaps and cracks all around the edge of every floor.
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Fig 2.3 The red line on this diagram shows an airtightness barrier. Problems can occur everywhere with these. Make no assumptions: everything is prone to air leakage, closed trickle ventilators can be draughty, and there can be cracks in plaster or gaps under sills. The theory is easy but in practice it is nearly impossible to achieve a completely airtight barrier.



These are difficult to seal. My preferred method is to take all the floorboards up, insulate the floor and add a combined air barrier and vapour barrier on top of the joists. Then replace the floorboards and trap the air barrier behind the skirtings. If you’re diligent enough to do that, you can then go on to consider what happens where a door lining touches the floorboard, as there is now a gap along the edge of the floorboard that the lining is sitting on. The gap will allow air from under the floor to come up behind the door lining and then out, for example, above the top architrave, through the latch hole, or from behind any of the architraves.

These problems aren’t easy to solve. However, it is possible and you don’t have to do it all at once. Air sealing is an advanced process, often only undertaken by the most dedicated of homeowners.

Timber-Framed Buildings

We have so far only considered traditionally constructed homes made of bricks and blocks with wooden floors. If you have concrete planks or beam and block floors in that type of house, then you still need to consider air sealing. There are some pointers in Chapter 9 about how to do this.

Timber-framed homes have a different set of problems. At this point it is worth considering what happens in Canada, where most of the homes are timber-framed. Canadians build their homes in much the same way as we do: frame up first, roof on, then services are added and then insulation works are carried out. The walls are usually filled with fibreglass or rockwool quilt and the lofts are blown completely full of fibreglass fibres.

The next thing that happens in Canada is that a vapour barrier is applied to the walls and ceilings. They are completely obsessive about how well this is applied, because even a tiny pinhole in the vapour barrier can cause a build-up of moisture in the frame itself, and if this happens the moisture turns to ice in winter and then starts to form an iceberg inside the wall, which will continue to grow until it forces off either the cladding or the plasterboard lining! This vapour barrier is then inspected and, if necessary, any rectifications are carried out before the plasterboarding is done. During the process of plasterboarding, any damages are repaired. The airtightness test results on such houses are so much better than ours that we simply don’t believe them.

For building regulations, our airtightness tests used to allow ten air changes an hour at a pressure differential of 50 pascals, although five is now a more common target. When a building is tested, a powerful calibrated fan is fitted into one of the openings and used to pressurise it to 50 Pa. The volume of air that the fan needs to push into the building is then calculated in terms of the volume of that building and the result is quoted as a number of air changes per hour. We call this the air leakage rate; it can also be measured in cubic metres of air needed per hour per square metre of the envelope. In Canada it is common to achieve less than 0.1 air changes per hour! Homes there are very airtight, and ours are like colanders in comparison.

If you have a timber-framed house, you need to seal all cracks and gaps, sorting out ducts and pipe boxings, sealing where they pass through the air-tightness layer, and sealing soil pipe boxes top and bottom. Then check under window boards, around the loft trap, including the architraves, and around all window and door frames between the frame and the wall. You must also check underneath all thresholds and sills on patio doors. We find a lot of draughts under these, and they often need sealing both internally and externally.

General Sealing

Looking for draughts is simple to start with but gets progressively more difficult. The best plan is to have a good look at all your walls, floors and ceilings, trying to inspect everywhere. Any cracks or gaps that look a little dark will almost certainly be letting in draughts, as the dark staining is due to dust coming in with the draughts. These can be in the corners, against windows, between window sills and windows, under window sills, between a sash and the frame, under a door frame or around pipes. Look in the backs and tops of cupboards and at the soil pipe where it goes through the loft or out through the wall.

It is very difficult to inspect inside a soil pipe box; sometimes we resort to drilling a small hole and foam filling at ground-floor, first-floor and roof level, and if a pipe exits through the cavity then filling at that point. Great care is needed, and we usually advise the use of fixing foam rather than expanding foam as there can be serious problems with overfilling using expanding foam; it can stress or even move the boxing.

Services such as gas, water, electricity and telecoms often enter the house through ducts or drilled holes, and these all need sealing. The water service pipe may be coming in through a 100mm duct and this can be draughty. Usually, we push rolled-up polythene down the duct first and then fill over the top with foam. Gas pipes should be sealed to their ducts on the inside only, not both inside and outside; the duct itself should be sealed to the wall both inside and outside.

Avoid downlighters at all costs. If you have downlighters, a smoke hood or some secondary boxing in should be carried out, then insulation. Proprietary metal covers can also be fitted.
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Figs 2.4 and 2.5 Soil vent pipes going through ceilings. Draughts can enter around these pipes. Note that the insulation, which was only 100mm thick, was pulled back for these photographs.
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Fig 2.6 Downlighter.
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Fig 2.7 A downlighter viewed from above.
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Fig 2.8 A more modern downlighter with integral enclosure. This will still be letting in some draughts even when covered by the insulation, which has been lifted up for the photograph.
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Fig 2.9 Metal cover for a downlighter.
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Fig 2.10 A typical crack under a window board that will be letting in draughts.
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Fig 2.11 A window board crack above a radiator. We could see daylight through this particular crack. We caulked it from the inside and asked the client to get the outside sealed too.
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Fig 2.12 A window board crack sealed with decorator’s caulk.




Chapter Three

Ventilation, Draughts and Condensation

There are conflicts between ventilation, draughts and preventing condensation. We see that good ventilation is crucially important. The adage ‘build tight, ventilate right’ is a very good one and we could extend it to say, ‘live airtight, ventilate right’. It is especially important to ventilate underfloor voids and most lofts, roofs and chimneys (see Chapter 7).

We often come across people who say they have no condensation in their homes, and we suspect they may be living in very draughty buildings. Others think that draughts are good because they get rid of condensation.

A more constructive way to look at it, however, is that draughts are bad because they take away a lot of heat from the home, and that it is far better not to have any draughts and to open windows or switch on fans when ventilation is needed. The reason for this is very simple: you don’t need to ventilate all the time. We certainly don’t need to run a bathroom fan or have a window open all day; in fact, we like them to be closed most of the time, especially in winter. They should be opened for a short period every morning in bedrooms and the rest of the home should be ventilated as and when required.

So how should we get rid of condensation? We advocate opening bathroom or shower room windows or running a fan for a short period of time after the room has been used for bathing or showering. Additionally, we suggest squeegeeing or wiping tiled surfaces, shower doors, screens, and so on after use. If carried out it immediately, this simple action removes most of the water that has condensed on those surfaces, meaning that less ventilation time is required to dry the surfaces and a lot less heat is lost.
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Figs 3.1–3.6 Window on vent, partly open, both sides open, both sides open fully and shown from outside.



Draughts from Fans

Extractor Fans

Extractor fans are now a statutory requirement and must be fitted in all new bathrooms, utility rooms and kitchens. Herein lies a huge problem. Extractor fans do exactly what they say they do: they extract air from the home, dumping it outside. The drawback is that they take out heated air and throw it away. In a completely airtight building, an extractor fan would extract a small amount of air from the building, depressurising it slightly, and then do nothing except make a noise. There is something illogical going on when we combine the idea of airtightness with an extractor fan. Sadly, in the real world this is never a problem because our buildings are so leaky that air is sucked in through all the little gaps and cracks that we at DraughtBusters strive to seal up.

My own house was designed to be very airtight and is probably one of the most airtight masonry homes of its age in the country. I installed a mechanical heat recovery ventilation system (MVHR). I have a big box with two fans in it in my plant room. Inside it there is a heat exchanger that strips the heat out of the outgoing air stream and transfers it to the incoming fresh air stream. New fresh air flows into all my living rooms and bedrooms through outlets in the ceilings of each of those rooms and stale, used air is extracted from bathrooms, cloakrooms, utility room, hallway, plant room and kitchen. I don’t have a heating system and can’t afford to throw away any heat; by using an MVHR, the air in my house is always lovely and fresh and we don’t need to open windows – although my wife still loves opening windows in the morning!

Extractor fans in the homes of those in energy poverty never get switched on and sometimes they are blocked up deliberately by tenants or homeowners. This is bad for both the building and the occupants. As soon as there is mould around, there are health hazards, which can be very serious, and the fabric of the building starts to decay too.

One of the main reasons that people block up extractor fans is because they are draughty. We often advise our clients to keep the bathroom or shower room door shut after use until everything has dried out. We even advocate opening a window very slightly in bathrooms and shower rooms and keeping the door shut to try to prevent damp, mould and condensation. This strategy does work, but it needs help: a diligent homeowner who is prepared to squeegee and wipe surfaces after showering or bathing and then hang the cloth or towel outside and not on the radiator will have fewer problems and less often than one who doesn’t.

Extractor fans are available that have shutters on them that open and close depending on whether the fan is on or off; these are considerably more expensive than the fans that are usually fitted, which are the cheapest ones available from the supplier.

Cooker Hoods

I was recently helping a friend to seal some stains on their kitchen ceiling. We used gloss paint, which was quite smelly, so I switched on their cooker hood to try to help evacuate the fumes from the paint more quickly. The cooker hood didn’t like it, however, and soon started flashing an error code. I later discovered that they had put a big ball of polythene in carrier bags inside the cooker hood between the filters and the fan, as it made the kitchen cold whether it was switched on or not, particularly if it was windy outside or in winter. Not surprisingly, when I then tried to use it, the fan motor got a bit too warm and switched itself off! Thankfully it worked again once the fan motor had cooled down, and I returned later to do the sealing.

So, what can be done about cooker hoods? They can have positive shutters so that they are closed when switched off; it would be sensible if the regulations required this. When it’s very cold, you can push a big ball of polythene into the outlet pipe to stop draughts – just don’t forget it’s there when you need to use the hood! Alternatively, find an automated choke, throttle or electrically operated shutter for the outlet duct or terminal.

Bathroom and Utility Room Fans

These fans sit in a 100mm- or 150mm-diameter hole in the wall or ceiling of the room in question. That hole, even with a fan in it, causes draughts. This should not be the case, so ideally the requirements would be changed so that all extractor fans have positive close shutters on them, not the ones that flap and blow around in the wind and still let air out any time the wind gusts strongly enough. They need to be able to shut off the air flow, either by closing the pipe with an iris shutter or with an electrically operated choke. Sometimes we can see daylight through extractor fans, which means that they will be draughty.
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Fig 3.7 Extractor fan with daylight visible.
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Fig 3.8 Extractor fan that needs to be cleaned.



Airtightness

Airtightness is a measure of how much air leaks into or out of a building. So that results can be easily compared, this is done at a pressure difference of 50 pascals (Pa). To measure airtightness, we install a fan into the building that can either pressurise or depressurise the building, and then measure the volume of air that is needed to maintain that pressure. The results are expressed as either air changes per hour at 50 Pa, or as cubic metres per hour per square metre of the envelope area. In the UK, the results usually fall in the range between ten and one. It is very difficult to find houses with results at the lower end of this range. I worked very hard on my own house, which is of masonry construction but wet plastered, and the result was just less than one. In Canada results commonly range from 0.3 to below 0.1. For new houses in the UK tested using this process, we usually now get results in the range of three to five or above.

Airtightness sealing is the process of finding and sealing up all the little gaps and cracks in the envelope, and is normally done during the construction process. It is very difficult to do it once the building is finished because some of the gaps are impossible to get at, for instance between the floor and the ceiling, in a pipe box or behind the plasterboard linings.

Trying to heat a leaky building is difficult and wasteful of energy.
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Fig 3.13 Airtightness testing using a blower door.




[image: ]

Fig 3.14 Blower door seen from inside the house.



Figs 3.13 and 3.14 show the blower door test being carried out on my house. The engineer told me he frequently can’t pressurise new houses to 50 Pa and was surprised when I guaranteed that he would be able to get mine there. He then had problems turning the fan speed down very low and had to fit all his flow restrictor discs to be able to measure the volume of air my house used to keep it at 50 Pa. The process of testing, as mentioned above, is carried out by both pressurising and depressurising the building. Fitting restrictor discs reduces the volume of air that the fan can shift and is a very good indication of airtightness.

Condensation

Condensation has many causes: lack of ventilation, missing insulation, very cold indoor surfaces, high humidity, drying washing indoors, cooking (particularly boiling), showering and bathing, and even breathing, as well as any other activity that adds moisture to the air inside a home.
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Fig 3.15 Damp and mould in corner of a room caused by condensation.



The area of damp mould and condensation shown in Fig 3.15 was caused by a lack of ventilation. A chest of drawers had been pushed into the corner of the room. It was one of those that have a plinth and chipboard sides that come right down to the floor, so there was no air flow underneath it, and the gaps between the sides and the walls were quite small. This restricted the amount of warm air from the room that could flow around behind this piece of furniture. As you can see, mould took a fairly good hold here. There is always a colder patch in the corners of rooms; the concrete floor and a three-dimensional corner effect generally make the bottom corner the coldest place.
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