
keep himself occupied, he decided to carry out
the maintenance on his own home himself – a
stately nineteenth-century property in The
Hague’s Statenkwartier. He enjoyed the work
and, having gained more experience, Guram
Kochi decided to offer his services as a house
painter. In doing so

After completing a degree in physics at the
university in what was then Russian Kishinev and
a career as a set painter, love brought Guram
Kochi to the Netherlands. He struggled to find
work in his field. To

restoration and management
rdmz restoration and management

The conservation and repair

and door units
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of historic wooden windows

Vapour-permeable
repairs

The website of the Cultural Heritage

Agency of the Netherlands also

offers interesting information on

modern vapour-proof materials.

What is the difference between a listed building and other older properties without mechanical

ventilation? A listed building has official status as cultural heritage. When restoring and maintaining

these buildings, the tradesperson must adhere to a number of rules. But nature makes no distinctions

and subjects all buildings to the same laws of nature, regardless of their construction method or age.

The majority of the homes that the tradesperson renovates and maintains are quite comparable to

listed buildings, partly because they incorporate a great deal of timber. Nevertheless, these houses are

generally built using different materials and methods than those used for listed buildings. This also

struck Guram Kochi, a house painter from The Hague. He regularly observed damp damage during his

inspections before and after a job. When he enquired further, he noticed that colleagues and suppliers

often contradicted one another. Guram Kochi decided to tackle the issue thoroughly himself and to

make the most of his knowledge of physics.

JAAP VAN RIJN

Guram Kochi: “Materials such as vapour-proof, water-

repellent sealant, filler and epoxy are designed to keep

out moisture from outside. But they also prevent

vapour from escaping from the home.”

he regularly encountered moisture causing

damage. He decided to investigate the causes and

analyse his own painting jobs years after

completion. His ultimate conclusion: vapour-

proof materials such as sealants and

Vapour-permeable techniques: recommended by restoration experts

Clients, local authorities and businesses are committed to achieving and

maintaining high standards in the maintenance and restoration of listed
buildings. They collaborate through the Foundation for Recognised

Restoration Quality in Heritage Conservation (ERM). Guidelines are

designed to safeguard quality and provide a framework. ERM also

administers accreditation schemes for tradespeople. To support this, ERM

provides the tool www.monumenten-toezicht/index, which is available for
anyone to consult.

For painting and repair work on listed buildings, ERM recommends

the following:

For window frames in brick walls, a vapour-permeable paint

system must be used for painting the exterior.

Explanation: “As older timber structures are often subject to higher

moisture loads than modern structures due to the nature of the

surrounding structure, it is better to use a vapour-permeable paint system.
On the inside, a vapour-tight system is best.

As a guideline, a product may be considered sufficiently vapour-permeable

if its Sd value is less than 300 mm. A paint system with an Sd value of 150

mm is regarded as vapour-permeable.”

It is not permitted to seal gaps between the window frame

and the wall on the outside with sealant.

Explanation: “The joints between the window frame and the façade must
be sealed with a vapour-permeable joint made of lime mortar. Using
sealant on old timber structures may block the escape of moisture.”

Source: www.monumententoezicht.nl/​ramen-deuren/​schilderwerk

Lack of ventilation

“Damaged timberwork can be recognised

by, amongst other things, flaking paint,

discolouration and cracks. It is advisable

to inspect wooden window frames

regularly so that defects can be repaired

in good time. Algae, dirt and poor-quality

paint layers are often the causes of

damage. New materials in old structures

are also harmful; this leads to a lack of

ventilation, causing the timber to rot more

quickly. When carrying out repairs, it is not

advisable to glue the window frames

together. It is better to use a historically

proven, detachable joining technique.

This ensures that the window frame

can always be easily taken apart

during repairs.”

SUSTAINABLE MAINTENANCE



Advantage of vapour-permeable repairs: you can

apply 1toFILL directly to damp timber.
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The window on the left happened not to have been sealed by the painter at

the time, whilst for the window on the right, this painter applied the usual

vapour-tight glazing sealant between the pane and the glazing bead.

All too often, the

tradesperson is

wrongly blamed

when problems arise

after the job is done.

“When it comes to ventilation, many people

think primarily of air circulation: the movement

of air and moisture through the structure. This

is the visible aspect, a part of the ventilation

process that everyone can understand.

However, the movement of moisture through

materials such as paint, wood, plaster, bricks

and so on is often overlooked in any in-depth

analysis. Yet the flow of moisture through the

materials is hardly affected by air ventilation at

all. However efficient and powerful a ventilation

system or other extraction system may be, the

relative humidity of the air in homes will not fall

below 40 per cent. Nor should it, as drier air

feels uncomfortable and is unhealthy. The

optimum relative humidity is between 60 per

cent and 40 per cent. This moisture in the air

penetrates all surrounding materials every

fraction of a second, 24 hours a day. This

moisture always flows from warm to cold.

Moreover, the flow of moisture is constant; it is

continually replenished and never runs out.

That is fine; it makes people feel comfortable.

That is why I also advocate the use of vapour-

permeable repair materials, plasters, sealants,

paints and wallpaper. This allows residents to

enjoy mild, not overly dry air, which they can

ventilate from time to time.

Epoxy resin-based fillers are often the cause of

moisture damage. He also noted that one of the

brochures published by the Heritage

Conservation Agency strongly advised against

using synthetic (two-component) fillers, although

they did not recommend vapour-permeable

products for wood as these were apparently not

yet available. Even if these products are not

available, why not apply this theory to ordinary

homes, Guram Kochi wondered.

Moerasje

Guram Kochi: “I regularly came across rotting

wood around areas filled with epoxy or putty. On a

hot summer ’s day, I discovered a dark, damp ring

around a filled hole. I removed the filler and saw

the damp dry out quickly thanks to the high

temperature. The wood resumed its normal

colour. So there was no sign of wood rot. Painters

told me that filler and putty attract moisture. I was

sceptical about this claim. After all, why would

filler or putty attract moisture? Neither moisture

nor filler possesses properties that would cause

such an attraction. I also frequently found no

moisture in primed wood beneath the filler and

putty. The primer apparently acts like a sock on

your foot inside a shoe. If you don’t wear a sock,

your feet get damp, you develop athlete’s foot and

the shoes wear out more quickly. This moisture

does not come from outside, but is produced by

the body. The same principle applies to a house.

The occupants produce moisture. The

temperature difference between outside and

inside, combined with the pressure difference,

creates a flow of moisture towards the outside.

Materials such as vapour-proof, water-repellent

sealant, filler and epoxy have been devised to

keep out moisture from outside. But they also

block the transport of vapour from inside the

home. Behind the sealant, filler and epoxy, the

flow of moisture begins to swirl. Moisture

accumulates, forming a small pool. If you

remove the sealant, you’ll see mould growth

on the timber and behind the sealant. The

paint peels off and the wood starts to rot. I have

taken many photographs of such situations. I

also came across damp patches in places where

the wood had been primed. The moisture flow

was apparently too high for the primer to be able

to wick it away. The cause may be double glazing

fitted at a later date, insulation installed or

draught-proofing, which resulted in the

temperature throughout the house becoming

uniformly high, thereby significantly increasing

the flow of moisture outwards.”

Mechanical ventilation

When asked whether vapour-permeable repair

products can be omitted in homes because the

ventilation system removes most of the

moisture, Guram Kochi makes it clear that such

a view is based on a misunderstanding.

Moisture accumulation

“Old building structures generally have an open character; moisture
and air can move freely through the materials and the structure.
This creates a natural balance which – provided the structure is

sound – ensures that the materials are not at risk. New materials, on
the other hand, which were developed primarily for new-builds,
often have a closed, vapour-tight character. Using new materials in
old structures can disrupt the building’s thermal integrity. This can
result in moisture accumulation.”

Plastic-based

“Plastic-based repair mortar is also used to repair timber structures.
These disrupt the structural integrity, which can lead, amongst other
things, to moisture build-up.”

Vapour-tight paint systems

“As older timber structures are often subject to higher moisture

loads than modern ones due to the nature of the surrounding
structure, it is in many cases better to use vapour-permeable paint
systems. Moisture that enters the structure from the rear, for
example, must also be able to escape. A vapour-permeable system
makes this possible.”

Source: cultureelerfgoed.nl/​publicaties/​het-conserveren-en-repareren-
van-historische-houten-vensters-en-deurpartijen
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This window frame was first repaired in accordance

with the manufacturer ’s instructions using an epoxy

filler: the wood was milled out using a ball-end

miller, impregnated with epoxy primer and filled

with epoxy compound. The window frame was then

finished with an alkyd primer and two coats of alkyd

high-gloss varnish. Two years later, moisture build-

up was observed at the interface between the wood

and the epoxy compound.
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Vapour-permeable materials

Vapour-tight fillers are not the only materials that

impede the flow of moisture from inside the

home, resulting in moisture build-up. Guram Kochi

shows an old damp patch on the inside of his own

home. The cause is the vapour-tight cement joint

applied during a previous renovation. The bricks

had been painted with a vapour-impermeable

paint, as the old bricks had been absorbing too

much moisture from outside over the years. The

materials applied blocked the flow of moisture,

resulting in moisture build-up within the wall. The

paint layer has since been removed and replaced

with a vapour-permeable paint system developed

by Kochi, made from powdered brick and a

specially formulated binder. We still need to save

up a bit before replacing the cement joints. In the

past, houses were fitted with joints based on lime

mortar, which is vapour-permeable. This

knowledge is mainly held by restoration

specialists. The government therefore advises the

use of vapour-permeable materials in restoration

work (see

section ‘Vapour-permeable works:

recommended by restoration experts’). But why

only for listed buildings, Kochi wonders.

Guram Kochi: “Heritage conservation bodies and

restorers were, and still are, familiar with the

theory, but they have not come up with the idea of

actually developing such a vapour-permeable

repair product for wood, let alone a universal

solution. They usually make do with the paint

system that has been known since ancient times:

timber + primer + vapour-impermeable putty. Or

they opt for precision joinery that requires no

filling or gluing. The Heritage Conservation

brochure states that, when carrying out repairs, it

is not recommended to glue the window frames,

but rather to use a historically proven,

demountable joining technique. In my experience,

when a tradesperson reads about the contrast

between ‘vapour-permeable’ and ‘vapour-tight’ in

various documents, 90 per cent of the time it

refers to paint, and 10 per cent of the time to the

contrast between lime mortar and cement mortar.

But it is never about repair materials for wood.

Even the advice from authorities to work in a

vapour-permeable manner relates solely to paint

or mortar.”

“I would argue that this approach stems from the

common misconception that paint is the most

important protective

Repair materials are crucial to the lifespan of a

(timber) structure.

Moisture build-up: is it really a problem?
Guram Kochi’s products and story made it into the trade journals. The articles also gave

manufacturers the opportunity to respond. Many manufacturers of vapour-proofing products
claim that no moisture build-up occurs behind their products. Kochi’s practical and testing

experiences, along with the experiences of many painters, tell a different story; see the
photo series.

The Achilles’ heel is that his products do not comply with Dutch standards. Nor have Kochi’s

products been tested by an independent institute. Kochi held consultations with the NEN and
now realises he has a long way to go. After all, getting a standard amended takes years and

costs a fortune.

Guram Kochi met the Groningen-based painter Japser Kemps, who restores many listed
buildings. During a project, shown in the photo series, he observed moisture build-up and wood

rot in window frames that had previously been repaired using vapour-proof products. Kemps
noted that he was frequently confronted with moisture damage in projects he had previously

carried out using vapour-proof products. For this job, he opted for Kochi’s products. After

treating the wood and applying these products directly to the timber, he found that the wood
was dry and ready for painting after a week. He now praises the ease of application, the finish it

produces and the ability to work more cleanly.
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Test with two types of sealant

This wooden test box was placed in a Duplex
Action Climate Chamber for four weeks. Inside

the box, the relative humidity was
approximately 40 per cent and the temperature
approximately 4 °C. The environment
surrounding the box had a relative humidity of
approximately 100 per cent and a temperature

of approximately 80 °C. The two joints on the
left have been sealed with the vapour-
permeable prototype sealant from Kochi-Van
Loon, whilst the two joints on the right have

been sealed with a vapour-impermeable acrylate
sealant from a well-known brand. The interior
was primed and given two coats of high-gloss
alkyd paint. Result on the exterior: visible mould
growth around the joint sealed with the vapour-

impermeable sealant; no mould growth where
the vapour-permeable sealant was used.
Result on the inside: a crack in the vapour-tight
sealant joint due to moisture build-up. The
vapour-permeable sealant joint remains intact.

factor for a (timber) structure, a building or

building elements. Paint is, of course, important.

But repair materials are crucial to the lifespan of a

(timber) structure. These include fillers such as

putty or two-component epoxy and styrene

pastes, levelling compounds (filler), sealants

(sealants and caulks) and adhesives. Incidentally,

vapour-permeable products for timber did not

exist until recently.”

Degradation

“Existing repair materials possess properties that

are incompatible with the structure and its

materials. They are vapour-tight, whilst the

materials of the structure are generally vapour-

permeable – such as timber, concrete, brick,

natural stone, mortar, rendering and so on. The

use of vapour-tight products leads to the

deterioration of the structure under the influence

of the moisture and vapour flows that constantly

pass through every element of a home, day and

night. Moisture does not cause damage to a

structure as long as it can flow freely. As soon

as the flow of moisture is impeded, moisture

accumulates, ruining the structure until the

moisture can flow freely again. There is no

material whatsoever that can withstand moisture

build-up: moisture dissolves and breaks down

everything, sooner or later. I therefore believe that

materials used in new-builds, such as hardwood

and concrete, can withstand moisture problems

for longer than, for example, pine and mortar, but

that problems will eventually arise here too. In my

day-to-day practice, I have now come across rotten

hardwood at sealant joints. Unfortunately, many a

chemist-developer remains convinced that repair

compounds must be vapour-tight

. I therefore believe that a shift in thinking

is needed.
My vapour-permeable products are currently the

only commercially available materials for timber

repairs and sealing that have been deliberately

designed to be moisture- and vapour-permeable.
They are now protected by three patents.”

Not to blame

Following his findings, Guram Kochi concluded that

tradespeople are too often wrongly blamed when

problems arise after the job is done.
Guram Kochi: “Fillers and sealant manufacturers

can easily wriggle out of their warranty obligations.

They level various standard accusations at the

tradesperson, such as ‘You didn’t choose the right
type of sealant/epoxy filler/primer ’, ‘The wood

wasn’t dry enough’ and ‘You used the wrong paint.’

Yet the cause lies in the core properties of their
products, namely: vapour and moisture

impermeability, hydrophobicity and extreme

flexibility. These properties will always cause

problems, regardless of whether these products
are applied correctly or incorrectly.”

Tradespeople deserve better materials

Kochi felt that skilled tradespeople deserve better

materials and set to work. His idea: to develop

professional fillers that prevent damage to
paintwork caused by moisture build-up. In 2005, he

devised a theoretical model of moisture dynamics in

porous materials and derived the required

properties for fillers and sealants from this.
Sometime in 2009, Guram Kochi met the chemist

Sander van Loon, who developed a universal

vapour-permeable repair compound based on

Kochi’s specifications. Together with Sander van
Loon, Kochi carried out a series of tests using the

vapour-permeable prototype he had produced

himself. The tests consistently demonstrated
moisture build-up in vapour-tight materials (see

box: Test with two types of sealant). Behind

Want to read more about vapour-permeable

maintenance? Guram Kochi has put his

practical experience down on paper. The book

‘Techniques of House Painting’ offers plenty of

tips on painting and describes the benefits of

working with vapour-permeable materials.

Kochi also explains his laboratory tests

through text and images.

Techniques of House Painting, Guram Kochi,

Kochi Books, ISBN 9789077820339.

Available to order from bookshops or via

www.1tofix.com. Price: €16.04 excluding

postage and 6% VAT.

The vapour-tight, elastic sealant developed after a

few months of mould, which is visible as a

blackish-brown deposit; behind the material

used by Kochi and Van Loon, there was no sign

of contamination.

Around 2013, Kochi opened his own laboratory,

where he further developed Van Loon’s prototype

into 1toFILL. This vapour-permeable, high-fill and

shrink-free repair compound can accommodate

movements in the structure. The material forms a

physical bond with wood, brick and concrete alike.

Kochi subsequently developed other vapour-

permeable materials in his laboratory, such as the

1toSEAL sealant, the 1toPUTTY filler and the

1toGLUE universal adhesive, which does not

require clamping. All products are water-based

and can be ordered via www.1tofix.com. You’ll also

find information there on how to apply the

products. Guram Kochi is in talks with suppliers to

get his products onto the shelves.

KlusVisie reports on how to use the products in

KlusVisie 6.

Advantages of the 1K 1toFILL universal

repair compound compared to 2K

epoxy compound.

Note: if you want to be sure that all mould is

killed, you can, of course, pre-treat the wood.

Vapour-permeable, so moisture

build-up is prevented

▪ 

Universally applicable; can also be

used as filler, putty and sealant

▪ 

Water-based• 

Can be used as a primer after dilution• 

Clean tools with water• 

Lower price per kilogram, no

primer required

▪ 

SUSTAINABLE MAINTENANCE

BOOK: TECHNIQUES OF

HOUSE PAINTING


