Notes on the murs chauffants course of  22/23 September 2007

Bruno Thouvenin

Solidarity, transparency, confidence

Atelier blanc, l’accompagnement individual en collectif

Four modes of heat exchange

· convection

· conduction

· radiation

· evaporation

temperature rayonment Trm
temperature ambiante Ta
Trm raised 1℃, exchanges increase 40% versus a 1℃ rise in Ta
See course note for why this matters and why Trm
is better than Ta from the perspective of felt comfort.

Radiant heating systems are much more efficient than convector-driven ones though there are incidents in which other factors come into play (e.g. bathrooms, used occasionally, fitted with convector fan heaters or radiant BT towel rails)

Three examples for a stone house:

A – no insulation 

B – insulation inside walls, double galzing, insulated floor, VMC, heating and convectors

C – external insulation , double glazing, ventilation hygroreglable, planchers ou murs chauffants
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Ventilation hygroreglable

Means the VMC openings are governed by the air humidity. They open wider in times of high humidity and therefore pump more air.

Solar heating for basse temperature

Solar through the day, warm the masse, cool during the night.

Plancher chauffant (PC), 28 ℃ is the upper limit for PCs, determined by the separation of the delivery pipes, 15cm is the standard, with 20 m2 for each circuit. There can be problems of overheating sometimes in corridors, where tubes pass. It takes time to balance the heating in a new system – one winter’s worth!

Bureaux d’etudes calculations work on the basis of -15 ℃, -10℃ and -5℃ outside and 20℃ inside, to which a chauffagiste will often add 10% or 15% just to be sure.

Murs chauffants

Different options for the support, bricks with channels, vertical tubes with enduits.

e.g. colzani bricks, requires builder and plumber to work together.

Doublé or cloison for separate rooms.

Terres crues, compressed, 12cm, giving big thermal masse without needing much enduit.

Another alternative is Roseau en panneau (reeds), which is good for attaching tubes and for attaching enduits en terre.

terre with heating (cracks)

terre with chaux (speedier drying)

akterre sells terre.

What’s required

Chaudiere basse temperature

Liege (cork) panels though these entrain a transport cost.

Good for damp areas such as foundations or bathrooms.

Advantages are that it breathes and prevent capilliary action of water

Mur chauffant on an outside wall – you need to put 1.5 times the amount of insulation that you’d normally use on an outside wall because the ΔT is increased between the outside and inside. Advantage – cut out the cold wall effect. Disadvantage – you need more insulation.

Proposed solution for cork is a PVC rail screwed into the insulation layer. Note that for cork, it is tricky to get an enduit to hold. The solution is to apply a lime “gobetis” beforehand.

Draw out the circuit for the rail, which has 2.5 cm separation, for the bathroom use 10 cm between loops and 12.5 cm elsewhere.

Build the heating wall to 2m height, the human body height, it’s no use heating any higher.

Draw out the circuit in chalk

Use horizontal tubing, without crossovers

Use “multi-couche” PE/alu, the advantage being that you can bend it and the alu prevents a film of “boue/bacterie” building up. Conventional PE is porous means bacteria can penetrate and build up in the system unless you put in some sort of additive into the water.

Beware of creating an inadvertent electrolytic circuit, use products that prevent electrolysis ??

Joins – you need a “pince” and “manchons”, requiring an expensive tool, a “systeme prisonnier”. The solution is to mutualise the ownership of the “pinces”.

(check reseau d’autoconstructeurs)

Note on the enduits – enduit terre could take a month to dry between layers, a time that can be reduced by using lime in the first layer.

It is not easy to do an earth enduit on top of plaster – either you take off the plaster or do a “couche de calice”?? and make the plaster watertight in the process.

Toile de jute – quite expensive.

See insulation drawings in notebook

Enduit de finition – add colour, add lime, add fine earth or sand to get the effect desired.

The first layer of enduit will crack, the second will crack a bit but will be held in place by the jute. The cracks are not a problem. Pass over the earth with a wet sponge and the crack disappears.

Multicouche – 13mm ∅internal, very few bubbles, high flow rates, purges in the chaudiere.

Plancher or mur?
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simple technique


lose ground inertia




known
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materials available


not good for renovation









needs precise calculations









limited power (℃ constraint)









heavy leg sensation

MC


retain ground inertia


trickier to mount




good for renovation


risk of piercing




more supple therm calcs

limits furniture use




pleasant, frontal heat


little known




improves wall inertia




brings earth into house




fewer tubes

Power delivery

MC

100-140 W/m2 (Colzani), even 160 W/m2 (Bruno has seen)

PC

70 W/m2

Prix

Multicouches €1/m lineaire

PE

€0.5/m lineaire

Earth – easy to use, regulates humidity, is not an industrial material

If the pipes are pierced – dig out 15 cm each side of the puncture, fix the pucture and re-enduit the wall.

Practicalities of the chantier 

3.60 m in length

No insulation needed as it is an interior wall

3.60m = 4 rails

Supports – wood is good but here it is terre crue, go for the bricks, not the mortar. Either screw in or raw plug, place rails to allow space for the loops and the electric plugs/switches at the end.

rails - http://www.uponor.fr/
Screw in wood screws, raw plugs as needed, use a level for the vertical. Place the rail, place the tubes, do the first enduit.

For the loop – don’t put it in the rail directly, do a slight bend away from the desired direction of bend (to give more room) then bend it all the way along the length, going bit by bit and taking care not to overbend it. Use tape to identify pipes (Caroline used red for hot, blue for cold and perhaps a different one for the MC).

Note: when using chaux, cover any metal joints with gaine or tape to avoid the corrosive effects of the lime.

Bend all the pipe into place so that none sticks out.

1ere couche.

Enduit up to the level of the pipes, levelling the enduit down at the end so that all the circuit is just visible, starting the application from the bottom and working up to the top.

Earth tests

The best thing to do is to try it out. What you are looking for is that it sticks. If it cracks, you can sort that out.

For the atelier

2 X earth

5 X sand

1 X chopped up straw (pass the lawn mower over it)

Water to taste (beurgh)

For the atelier, we replaced ½ the earth with chaux hydraulique (1 bucket) for the first layer, to allow the layer to dry overnight. The 1ere couche was wetter than the 2eme.

Chaux hydraulique, breathes less than chaux aerienne, so use in this case.

Enduits – the more clay there is in the earth, the more sand you add.

Fibres, such as straw, help the structural strength.

Start with plain earth (projet Leonardo – research into soil used as enduit)
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Test the different mixes on the surface that you plan to use

Also, you can use fibralite, a material used on straw bale houses

Look for the dirt in valley bottoms, look for earth below the layer of the humus, weigh up, in your use of sand, the transport costs (eco and real) versus cracks.

Bruno has seen cracks in MC without a noticeable loss in performance.

Note about plancher chauffant – before walking on it, check it is pressurised to prevent damage to it, pressure of 10 or 20 bar. Pressurise the circuits before putting on any enduit. Mains pressure, pression de la ville, is at about 3 bar.

Use of a VMC – the question relates to whether you are talking about a breathable or airtight house.

See course sheet for a guide on how to chose one’s source of energy.

Mur chauffants thermal calculations

Between 100 to 160 W/m2 or, seat of pants, between ½ to 2/3 of the room surface area.

Feasibility
What walls are available?

How will you live in the house?

Are you active or passive?

There is a comfortable choice and an economic choice

Puissance besoins/m2 – the choice is between 70-115

Wall availability – take off 30cm at the top and 10 on the bottom.

What to do when area is lacking? – add low temperature radiators, for example.

Classic radiator is haute temperature, 70 ℃, whereas BT is more around 40℃.

Version confortable = 17kW (chaudiere??)

Question: do you need 20℃ everywhere in the house when it’s below freezing outside?

Redo the calculation, modifying the required temperatures, think about your lifestyle, your use of rooms. Calculs thermiques are usually done for maybe 5 or 10 days per year, an “over-specification” that we can ill afford and should avoid. Make choices room by room, review insulation choices.

Kitchens – there is a risk of overheating due to applicances

Radiators – if they are placed under windows, insulate behind them

Choose your strategy – is it to limit consumption or to maximise comfort?

Low-temperature radiators – see diagrams in notebook.

See the Wellington and Caroline example

1.5 times normal radiators

More than three radiators – add another circuit + another circulator

MC is a continuous heating of space, with a delay of 2-3 hours to have the heating underway.

La nourisse – equivalent to the router in computing (nourisse + PE cost Thierry €1,800)

Don’t choose fastest rates – heating, like security, is based on fear, resulting in over dimensioned system.

Towel rail a basse temperature for bathrooms (warmth plus dry towels)

Initial proposal by Bruno to C+W poele de masse with ballon of 500-1,000 litres but gave it up because of PDM temperature profile (too spiky). C+W didn’t want wood in the kitchen and wanted a chaufferie/laverie. Chose solution plaquettes de bois.

Isolation – insulate inside and lose the thermal masse of the walls, both for cool and for warm. Compromise is perhaps to lose N and maybe E/W but to keep S.

Avoid thermal bridges.

House advice

RDC

PC in cuisine/SaM
PC in salon
MC in couloir, avoid thermal bridge with floor and external walls

SdB – radiateur BT + convecteur

1ere
SdB - douche mur MC (heat both ways) + radiateur/porte serviette OR super insulate the walls and use a space heater when required (combination?)

1NE, 1SE insulate exterior walls, maybe put cupboards of the exterior walls

MC on the cloison between 1NE and 1SE
MC in the couloir
MC in SW, taking care to avoid thermal bridge
Attic 

MC depending on layout of office and bedroom
Chantier notes, second day

2eme couche, 2 terre, 5 sand and 1 fibre

Earth tests – colouring water is an indication of high clay. Cleaned hands that retain a greasy film indicates clay. More clay demands more sand as clay acts in the place of concrete or lime.

2eme couche not sticking so cut the sand, giving:

2eme couche, 2 terre, 4 sand and 1 fibre

Use a metre to smoothe out bumps, use a trowel in a movement that goes 45 degrees up from the horizontal and then 45 degrees down, also to even out bumps.

Barbotine – wet earth (smooth mud, basically)

toile de jute, 1m wide

length of strips, add 10cm to the height of the tubes, cutting at the bottom, installing in the same way  as wallpaper. That means starting at the top and the middle, pushing out to the edges, putting barbotine on the edges to help it stick and to prepare for the next panel, push in an indentation to prepare for the next panel, pushing the panel so that the 2eme couche oozes through a little. Do 2eme couche and toile at the same time. Push down lateral edges on both sides with a flat trowel/square trowel.

Supplies

Tuyau – grossiste

Toile – claytech, marchand de materiaux ecolo

terre – partout

raccords – Italy robineterie/plomberie par correspondance

BT, parlant de sa demarche pedagogique/professionelle: “Un par un, il y a un urgence, il ne suffira pas”

