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„Building archives for the future: Some remarks on the constructing of less energy consuming archives“

When in the year 2008 the price of oil has risen to a peak of more than 140 US $ per barrel (brent), the newspapers feared a new oil crisis coming like in the 1970s. Although the price declined afterwards, it stabilised on a very high level and even the International Energy Agency (IEA) predicts in the long term an oil price of well over 200 US $. This alone should be enough reason for archives as for all other institutions to look for possibilities to cut down energy consumption in buildings, work-flows and mobility, since a lot of the budget of archives might be dedicated to this in the future. Furthermore the consumption of energy is at the moment very closely related with the burning of fossil fuels that contributes heavily to the man made climate change. Even though there are no studies about the effect of the climate change to archives we have to face it, that it very likely will have more negative than positive effects. For example experts predict for the area in Germany where the new building of the Bundesarchiv was erected, that there will be a rise in rainfall and especially heavy rain in winter and a higher probability for droughts in summer. But even the rain in summer is predicted to be connected with thunder storm. Therefore there is a higher risk of flooding in winter (and summer) and a higher risk of fire in summer that we have to incorporate in the concept of the building. It is to fear that in other regions of the earth the effect on archives will be much more dangerous – for example if one think about archive buildings near the sea and a predicted rise of the sea level in the next decades or the rising risk of forest fires in the south of Europe.

Looking at the latest archive buildings in Germany one sees that attempts to cut down energy consumption is a big issue concerning the storage areas of archive. What is less in focus are the spaces for the public and the working areas for the staff of archives. But of course in order to reduce energy consumption we have to look at all areas of an archive building even if the main focus might be for a while on the storage of archival material. 

 Following the recommendations of the ISO 11799 concerning the temperature and relative humidity for the storage of different archival materials one is often confronted with the need to communicate to technicians and planners of archive buildings the necessary parameters. But not only temperature and relative humidity are important here, one also has to decide on how much technical support one would like for the running of the repository, since normally technicians tend to propose a way with implementing very heavily technical support.

This illustration tries to reduce the full complexity of this decision to the shown four stages that should be prototypical for the different possible ways to create the right indoor climate. The main question of course is how much technical support one needs for reaching that aim. The main thesis here is that it is best to reduce this support as much as possible. Obviously this reduction of technical air condition will correspond with a reduction in energy consumption. But this is only one advantage – it is also positive regarding questions of safety. If one relies mainly on technical support for reaching the projected indoor climate this climate will change quite rapidly if the technical air conditions stops working. Therefore if one relies on the technical support one has to guarantee that there is at least a redundant technical installation planned that takes over when the first installation fails. Of course that means significant higher costs for installing the system and in the long term also higher running costs. And to be quit honest I fear only few archives will have enough resources for such a double installation for redundancy. 

But if one relies on passive means only to achieve the projected climate the main problem might be that there is no way of actively manipulating it in cases it might be for example to warm or to humid. Therefore it might be reasonable to rely on some technical support – the Bundesarchiv for example favours on the one hand the use of a technical ventilation system with the possibility of heating in winter, but on the other hand tries to lives without an artificial cooling or dehumidifying. This relying on technical support might be even more important if the climate at the site of your archive is either extremely hot or cold, wet or dry. So the modified thesis might be at this stage: As less technical support as possible, but as much as necessary.

The German experiences in achieving the right climatic conditions using as less as possible technical air conditioning dates back to the early 1970s when the than new building of the city archive of Cologne was erected - this building advanced quickly to the so called model of Cologne and belongs to what was described on the illustration before as “natural active climate control”. Unfortunately as you will know this building collapsed in 2009 – therefore we talk about a model without real existence any more. At the heart of this model lies the knowledge, that changes in temperature slows radically down if the building has a high thermal inertia – that was achieved by erecting the outer walls of the archive out of 49 cm of brick stones. In order to separate further the outer and the inner climate a double wall as a granite cladding was set before the brick walls. Between the brick wall and the cladding there was an air gap in which the air could circulate, this helping further to separate the outer climate from the indoor. Additionally the building had small windows so that fresh air could be taken in, when the outer climatic conditions could help to achieve the right indoor climate. Quite a few archive building in Germany, but also the Netherlands, Switzerland and Austria explicitly claimed to have followed the model of Cologne. 

Just to name a few:

1978 

Zwolle, Rijksarchief (NL)

1980
 
The Hague, Rijksarchief (NL)

1985 

Zurich, Staatsarchiv (CH)

1986 

Koblenz, Bundesarchiv (D)

1988 

Vienna, Österreichisches Staatsarchiv (A) ....

In the year 1991 a new archive building in the northern part of Germany was erected in Schleswig – the Landesarchiv Schleswig Holstein. This claims also to stand in the tradition of the model of Cologne but goes even further in reducing active management of the climate inside. More or less the “model of Schleswig” adapts what was said before but reduces the intake of fresh air to a minimum. So no windows or air exchange facilities were build and with the use of air-locks between the storage rooms and the other parts of the building one even tried to reduce the exchange of air to the most. In buildings that use this model it is even more important to have a long period of drying after completing the building, because there is no possibility to affect the humidity afterwards. But of course this drying period should be considered in every new archive building. Normally one says this drying should last at least two or three winter, if there is no possibility to affect the humidity. In the following years the new buildings of the state archive of Lower Saxony in Oldenburg and state archive of Hamburg were erected using the principles of the model of Schleswig.

The new building of the Bundesarchiv in Berlin is also an adaptation of the model of Cologne. The capacity of the repository is about 125 000 linear meters of archives and books, it is five storeys high with no repository underground. 

It has a double wall construction consisting  of a 25 cm concrete wall on the inside, 16 cm insulation, 4 cm air gap and 12 cm outside brick wall as was shown in the illustration. It has an air ventilation system and an optional air conditioning system that is planned for the public spaces but can be used for the repository as well. This air conditioning system made it possible that the Bundesarchiv moved in that building with his archives directly after the building was finished, so that no extra time for drying was necessary. It is planned to stop the usage of the air conditioning system in one or two years.

In one respect the Bundesarchiv disregarded the recommendation of DIN ISO 11799 – the maximum temperature could go up to 210 C. This is due to the fact that in summer the temperature in the reading room will only be kept below 260 C, and it was thought a bad idea to have a too wide gap between the temperature in the repository and in the reading room. At the moment the annual energy consumption for heating and cooling is about 22 kWh/m². But this should be reduced to around 11 kWh/m² when the building is completely dried and the air conditioning system is not used any more.
Another development was for a long time not connected to archive buildings – the planning of so called passive houses. The passive house standard dates back to the year 1988 when Bo Adamson of Lund University Sweden and Wolfgang Feist of the Institut für Wohnen und Umwelt Darmstadt (Institute for Housing and the Environment, Germany) laid down first principles. Eight years later in 1996 the Passivhaus-Institut was founded in Darmstadt to promote and control the standards. Of course there are other national or regional standards going in the same direction, like the Swiss minergie or the US standard LEED (Leadership om Emgerny and Environmental Design) but here the focus will be on the passive house.

The basic principle of this standard is to cover the building with a superinsulation and to use a heat exchanger for bringing in fresh air. Of course this could be combined with the usage of solar thermal collectors. The passive house standard for central Europe demands that the building have to fulfil the following requirements:

· The building must be designed to have an annual demand of not more than 15 kWh/m² in heating and 15 kWh/m² cooling energy or to be designed with a peak heat load of 10W/m²

· Total primary energy (source energy for electricity and etc.) consumption (primary energy for heating, hot water and electricity) must not be more than 120 kWh/m² per year 

· The building must not leak more air than 0.6 times the house volume per hour (n50 ≤ 0.6 / hour) at 50 Pa (N/m²) as tested by a blower door.

Although this standard was developed mainly for residential housings it was also realised with office buildings and the state archive of Saxony in Dresden erected in 2008 a repository building that was also certified as a passive house. This repository has a capacity of 32 000 linear meter of archives on 9 storeys, three of them underground. The archive is build using the same principles we have seen in the model of Cologne – 18 cm concrete wall, 24 cm insulation, air gap for circulation and an outer brick wall. Going beyond the model is the tested air-tightness and a cooling system using ground water. According to the passiv house standard the yearly energy consumption for heating is about 13 kWh/m2 and the total primary energy need of the building – including lightning and other electrical installations is 26 kWh/m2 and year.

One step further goes the concepts of zero or plus energy houses. This sets up on tightly insulated houses and combines them with a source of energy production – normally a photovoltaic system or a block heat and power plant for the production of electricity or a solar thermal system for production of heat. The new building of the state archive of Saxony in Dresden for example has on the roof also a photovoltaic system with an installed power of 29 kWp producing in the first year 27.500 kWh. On one building of the Bundesarchiv in Berlin there will be such a system as well with planned 73 kWp and expected 60.000 kWh/a. Both archives nevertheless do not belong to the category of plus energy houses. On the screen you see the roof of the repository building of the Bundesarchiv in Freiburg that belongs to a private company, and the landlord has installed a photovoltaic system as well.

But even these plus energy houses do probably need some external energy input, because they are not going to use all the produced energy for its own purposes, when no power is needed the electricity will go directly into the public electricity net and on other days some extra need for electricity will be covered from the same net. But all over all the production of energy exceeds the consumption. 

So in this respect the future – at least in terms of energy consumption and energy production – looks fine for the two archives, but then so far only the repositories were looked at. But than in France at the moment there is the construction underway of the first plus energy archive – the Archives Départementales du Nord à Lille. The discussion in Germany and Europe has focused too narrowly on the repositories and therefore energy saving in offices and reading rooms are still a thing to cope with. But then here archivists can have a look at other office buildings, and indeed the principles of the passive house are also valid for offices and reading rooms: insulation, heat exchanger for bringing in fresh air, solar thermal collectors could be used in this parts of the archive buildings as well. But on could go one step further in this parts of an archive building one probably need a good lightning – here very energy-saving lightning bulbs are available the same holds true for computer and most of the other electrical tools archives needed for their work. 

So where are we at the moment and what might be a promising strategy for the future?

Lets start with a word of caution – so far all examples presented were taken from a temperate zone. What was presented seems to be working quite well for central and middle Europe. But even when looking at the model of Cologne the differences in the manner the model was interpreted at each site, has something to do with differences in the regional or local climate. Just taking the two biggest sites of the Bundesarchiv in Koblenz and in Berlin the differences are enormous: Koblenz is far more humid than Berlin and Berlin by far the extreme in winter cold and summer heat. So for each building the architects has made simulations of the changing of the indoor climate according local outdoor climate. This of course has effected the construction of the building. And what holds true for two cities in Germany that are located only 500 KM apart, of course is even more important for places in other climatic zones. Therefore one should take these examples only as a guideline and not as a model or standard. At each and every building project one should ask experts to try an adequate adaptation of  one or more of the here presented principles to the need of the archive and the climate of the site. 

But then at least one example from the tropics: The Saint Martin Media Library and Territorial Archives on the Lesser Antilles was planned regarding some of the here presented principles, especially the use of trade winds to ventilate the roof, a sun protection of the facades and a double wall for further separation of the outer and indoor climate. But then it will also feature a small air conditioning system for extra security.

To conclude:

1. Archive buildings in Germany and other parts of Europe are often constructed in a manner that helps reducing the energy consumption. This is certainly true for the repositories but in same cases also for other functional parts of the archives. Often this is achieved by enhancing the thermal inertia of the building by choosing rather thick walls in combination with a superinsulation and a ventilated cladding.

2. By choosing this or similar systems of air conditioning the archives are reducing the dependence from technical installations thereby gaining firstly a higher security while running the building and secondly a reduction of costs for energy.

3. Combining this with implementing facilities for producing energy – like photovoltaic systems or block heat and power plants – archive could reduce the dependence from energy prices even more. This will be even more interesting in the future since it is very probable that prices for these facilities will decrease rapidly, while energy prices tend to rise. 
4. And last but not least – always remember that an archive is more than its repositories. Energy consumption in reading rooms and office areas are contributing a serious part of the costs for energy. Partly the same principles could be applied as for the repositories but going beyond that one should have a look at modern office buildings and new developments in energy-saving equipment. 
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