rganiC Service

Bill Holdsworthreports onabuilding with the lowest
energy consumptioninthe world:the NMB Bank
headquartersin Amsterdam.
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tmidday on Wednesday 14 December 1988, the outside
/ airtemperature in Amsterdam was7°C. Withoutany aid
: froma 1000k W/h gas-fired boiler, the temperature
withinthe new headquarters buildingofthe Dutch
NMB Bank was21°C.

Recirculated air with a modicumof fresh air wasraised 3°Cby
pentagonshapedsolar passive collectorsinclined ontenrooftop
clusters which house heating, cooling, ventilatingand heat
recyclingequipment. A further 10°Cisadded from recycled air
fromoffices, aninternal street system, and the majorenergy
store of four, 25000 litre water tankscontained in heavily
insulated concrete bunds thatlie beneath the building’s energy
centre.

Here waste heat from the dual-fuelled gas/oil turbines that
produceindependentelectricity for the building, isstored in heat
butfersalong with heat dissipated from the refrigeration
machines. Even the warmth produced by the lift machineryis
collectedandstored here.

Storedandrecirculated energy isused forindependent plant
servingcomputer rooms, theatres, conferencespaces.
restaurantsand kitchens, aswell as being directedto the office
space via heat wheels which boost the temperature towithinafew
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<] Left:Daylightandfreshairentersthe
officeleveis viathe centralshaft which

containsastairway.
degreesof desiredroom temperature. The remainder comes investigated by the Dutch Research Establishment, (TNO), and
trom the 5200 kW heat buffer. foundtobecorrect andlower than the 114 kWh/m*of the
Finely balancedradiators, lowlevellighting, coupled with Obayashi GumibuildinginJapan.
simple buteffective use of reflected naturallight, helpstocreatea Theresultisputinto perspective whencomparedtothe
well tempered environment. Bank’sprevious hqbuilding, built 10 years previously, thathad
The flatlands of Holland demand winter design criteria of anenergy consumption of 1320k Wh/m?. Foran additional
—10°C. The temperatures are oftenlower. Building services investmentof£360000, asavingof£1-3 million/year hasbeen
engineers, Treffersand Partners, have provedthatonaclear, made on energycostsalone.
openwintersky with the outside air temperature at —16-7°C, the Such figureshave made the Bank’saccountantshappy people,
solargreenhouse roof “‘shield” canraise the temperature priorto  butthecreative process thatled to thissoundinvestment might
theheatwheelto3°C(a22°Cjump). Afterthe heatwheel, the nothave happened had there not been the synthesis of
resultanttemperature of 15°Cisraised to comfort warmth by the disciplines, and probably even more importantly. aclient board
stand-byboiler. of directorswhowere aware of the rich history of architectural
The building bothexternally andinternallyisexceptional. It expression thatexistedin The Netherlands, andhad an
alsodemandsa place in the Guinness Book of Records for being understanding of ecological survival.
the lowest energy consumption buildingin the world. The traditional “primadonna” architecturallydominated
The primary energy consumptionis 96 kWh/m?for an overall teamstructure was abandoned. The pernicious polarisation of
floorspace, containedin tenoffice clusters, of 48600 m?. An eachspecialist “doinghisown thing”, and putting technology
additional 15 kWh/m? of primary energy s available for shops, before people, was throwninto the waste bin. System build
offices and apartments that form low density white-walled contractorsand “letusreferto the catalogue’ designerswere also
rectangular blocks acrossthe plazafrom the dark brick excluded. Theclient provided his ownin-house building co-
sculptured building facade. ordinatorJvanRijswho, witharchitect A Albertsand building
The total consumption of 111 kWh/m?was exhaustively physicist adviser WM Treffers, started from first principles.

Above Jeft: the main entrance from the Bijmeerplein. Below left: Detail of
the wide, easy to climb stairs. Note the obliqueness of the internal
architecture. Bottom right: an architectural cross-section through one of the
ten cluster towers. Note the central lightwells and their relationship to the
light-gathering plant rooms on the top of the building.
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The “Chinese scroll” method of design wascommenced
withoutany external design awardfacade ortreatmenttoactasa
constraint. Every member ofthe team, including the acoustician,
structuralengineeer, andlater the interior designers, had the
righttoenterthe province of the other. No one person had
overallresponsibility; the whole team was responsible for the
entire concept. The design process developed organically.

Thesite for the new building was decided, byamajority vote
oftheemployees, to besouth of Amsterdam onland reclaimed
fromaninlandlake. Inthissituation there was no constraint of
adjacentbuildings, factories, or limitationin height. Nonetheless
thedesign flow movedstep by step from traditional rectangular
forms, until all the needs and requirementsslowly moulded the
buildingshape that at first stunned the civilandstructural
engineer Bart Overmansinto adeepreflectionon histraining and

Below: Principle of the solar-assisted ventilation systemineach of theten cluster
blocks. Annotation is based onan externaltemperature of — | 3-4°C,

Above: Asolar pentangle collector onone ofthe cluster towers.

experience. Apartfromenergysavings, jobefficiency was
governedby:

O thecloserelationship to work-stations;

[ theneed foreasy change-overto forever-new technology of
communications;

0 reductionof noise transmission;

O optimisationof naturallight;

0O walkingdistances; .

0 andcorrelationtoother aspects of the Bank’s business, both
financialandsocial: .

Thearchitect, who previously had developed hisown brand of
thinkingon smallscale housesand churches, was able torealise
hisdream of using recliningand oblique forms toexpress the
building’sessentially earthbound character, as well as provide
windows that obstructed noise and that, for only 20% of the wall

Solar assisled/reheal/ventilation system
per cluster block

1. Pentangle shaped speciai solar glass collector
2. Black plate

3.1/ 3.2 Fresh air inlet louvre/damper

3.3. Relief exhaust louvre/damper

4, Thermal heat/wheel

5. Motorised dampers

6. Exhaust/relurn air fan
7. Supply fan
8, Heater battery

9. Cooler battery

10, Filter (a separate filter was fitted on the return
air from the offices)

11, Warm air collected from tower stacks
and reclaimed
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area, achieve atleast 500luxof naturallight duringmost of the
working hours.

The use of the segmented form offerseach cluster the
optimumsun pathorientation, into areas where the staffis
located. It also breaks up the windimpact, and therefore reduces
energy consumption. Treesand plants, bothexternally and
internally, are provided withrain water whichis collected, stored
andfiltered before being warmed and pumpedto the plants. Rain
waterisalso used on the beautiful watersculptures that adorn the
building.

Thereisapleasingsynthesis between architecture and
construction. Where handscome into contact with surfaces,
naturalmaterials are used. Attentionand care toeveryitem
specifiedby allthe team members ensured that nothing polluting
orcontaminating was used. A healthy buildingis the result.

Onentering the mainentrance from the Bijmeerplein the
sense of sparklinglight and space isimmediate. Reflectedlight
cascadesdown shaped and angled towers, acting both as giant
light wellsand natural ventilating smoke stacks.

Apartfrom temperature, the oxygen contentand humidity are
themain factorsaffectingthe internal climate. Thereisno
factory-made humidification plant, apart from the computer
roomsystems, neitheris thereseparate heating for the internal
street. Warmth is provided by partial exhaust from office and
otherspaces.

Plantsare used asnaturaland vitalregulators of the internal
environment. Any added moisture to the space comes from the
shell-filtered, rain-watered plants and other water-borne
elements. Plantselection wascarefully controlted by Jorn
Copijn, whowasan earlymemberof the designteam.

Diffuse, almosteasternstyle lightfittings were designed by
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Above:Services
schematic. The
heater batteriesare
servedwithenergy
collectedinthe
heatstore buffer S5
situatedinthe =
energy plantunder
the mainentrance
block.

Left: Themain
entrancefoyer.
Right: Detail ofthe 3
glazingandroller Solar blind
blind systern. controf box

F————Internzi = ~d

-
olar blingd ———Doub 2 : azing

wtheontrol
zarblind

8 P T ol X e
e -

Theo Crosby, whose London-based Pentagram group controlled
thedesign of much ofthe internal furnishings.

The building structureisconstructed with aninfiltrationrate
of 0-1litres/s, and the structural facade is athermal sandwich of
180 mm brick, 30 mm airspace, 100 mminsulation,and 180 mm
internalconcrete facing. A lotof concrete withanexceptional
smooth finishisused.

A good characteristicof concreteisthat it hasastabilised
temperature foralongtime. Inthe hotsummers, the night
temperature dropsto +£17°C, Coolairstreamsare allowed to
flush through the building atnight, cooling off the concrete.
Should the building get too hot during the day, airiscooled
throughthe ventilationsystem, using the dissipated energy from
the generationof electrical power.

Thestandby gasboilerisused only foremergenciesand
exceptional cold weather. The two gas turbine/generators that
provide combined electricity and hot water generation of 1220
kW/h capacity, also have standby power from the national grid.

Primary circuits connect to both radiator heatingsystems and
alsotothe separate ventilation plants. Absorption coolingisused
for the air conditioning of the computerrooms, (Figure 1). The
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total energy systemis computer controlled bya Sauter EY2400
bmssystem. Nothingisleftout. Every climaticzoneis controlled
including the varyingelectricalloads and the CO, emissions and
otherpollutants fromcarexhaustsin the underground garages.
The high vaulted roofs of the entrance hall, internal street and
tower shafts require both sprinklerand fire control systems.

Althoughthe energy centre expressessophistication, thereisa
straight forward, wellengineered plantroom. Forthe building
servicesengineer, the gem of learningisfoundin the design ofthe
office workplaces. Here, with the imaginative use of solar energy,
theengineering physicists Treffers and Partners have produceda
welltempered environment without the need forcomplicated
controls. The large office spaces are simply ventilated. No control
boxesofanykind. Noworrying aboutincremental zoning. The
wholespaceis gently ventilated via alinearceilingslot, withslide
control through aseries of holesinacircular corkinsert. Itisa
commissioning engineers dream.

The external office window was finally a joint design of
Treffersand Alberts, wherebyatop window section hasfixed
deflectinglouvresthatreflect the light ontothe profiled ceiling
surface. The double-glazed, opening window hasinternal blinds
withlocal adjustiment and external motorised blinds thatoperate
whenthe externaltemperatureisabove 16°C. They are also
interlinked with theradiator situated under the window. This
arrangement gives 500lux of natural light.

Specially designed light fittings give both ceilingreflected and
downwardslight, with electriclights close tothe windows
programmed to cutout when natural daylightingis sufficient.

Task lights for the work-stations are seldomused, one of the
reasons being that the designs of the independent furniture
supplierslacked the same degree of humanunderstanding as the
teamofbuilders.

Aspartoftuning a building system, I have often asked the new
occupantsthe question “‘Howdo you like the conditions you are
workingin?”’ Fromexperience the occupants will usually suggest
thatitcould be alittle warmer. Inmost cluster offices there were
nocomplaints, butthe occupants of one cluster complained of
beingtoocold. Itisinteresting to note that, althoughinternal
temperatures and occupancy rates are uniform throughout the
building, the cluster with the complainants had pale blue walls,
whereas the others were painted pale pink.

During the early days of conceptual design, Treffers and
Partnersdesired to construct a passive solar greenhouse tube
stretchingup the whole elevationand across the roofto aheat
collector. A flightof fantasy perhaps, but one thatmayhave
savedeven moreenergy.

Idoubtifsuch animaginative and energy efficient building
wouldhaveresultedhad not the clients been fully aware of the
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Lef: Themainenergy centre,

necessity tomove away fromestablished thinking. Norestrictions
were putupon the planningteam with fee cutting. The Bank’s
own project manager was the Bank’searsand eyes.

Building contractorsandinstallerstenderedin the time
honouredstyle, but then they themselves were party tothe same
humanisticinteraction. Noideawasignored. Itisalesson that
should be learned by clients, builders, and designers alike, in the
current British craze for throwing writsabout, and seeking to
prove that cheaperwould have been better.

NMB should be congratulated forillustrating anew way of
livingand beingable toworkin a free-flowing environment.
People are coming farand wide to admire this example of

architectural bravura.
Client Suppliers
NMB Bank, Amsterdam Electronics/controls:
Property Geveke/Sauter

development/management
NMB/MBO.NV Amsterdam
Architect

A Alberts, Amsterdam
Constructionengineers
Aronsohn BV Rotterdam
Building servicesengineers
Advisers Treffers & Partners, Baarn
Landscape consultants
CopijnBVUtrecht

Acoustic consultants

Peutz, The Hague

Interior designers

Billing Peters Ruff, Stuttgart:
Theo Crosby, Pentagram. London
Mechanical contractors
ULC Group Utrecht
Electrical contractors
GTlHaarlem

Main contractor
Voormolen-Heijmans-IBC,
Amsterdam

Site

Totalarea:43500m*
Built-onarea: 29000m*
Gross floor space and car park:
78000m?

Gross office space: 50000 m?
Occupants 2500

Number ofhifts: 2|

Number of towers: {0
Number of restaurants:

4+ I snackbar.
Totallengthofindoor street: 350 m

Boilers:Standard Fasel
Coolingmachines: York
Airhandling equipment:Holland
Heatingbv

Airdistribution: Bodair bv
Radiators: Zehnder

Pumps, valves: Wollard & Wessels

Dates

First piledriven: April 1 983
Commencement of buildingwork:
August 1983

Completion: April 1987

Designcriteria

Winter: — 10/+20°C with
provisionfor 3°Cswing.
Summer: +28/+24°C
Heating capacity: 3400 kW
Cooling capacity: 2400 kW

Energy demand:

[ kWhm¥year

Costs

Land: £7 million*®
Totalservices costs: £24 million
M&E: £303/m?,

Totalcost £75-75million(£909/m?)

*approx £ 100/m?gross floor area

BUILDING SERVICES MARCH 1989



