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Housing of the future is now under construction in Heidelberg

Human heat protects
the environment
Heidelberg has an excellent global reputation for science and research. Now

_Sarah Kaiser
_Jörg Eberl

it offers another attraction. The world’s largest settlement of passive-energy
houses is being built on the site of an old freight depot. Heidelberg’s “Bahnstadt”
(“rail city”) is expected to meet all its medium-term energy needs with renewable
sources. Technology to benefit residents and the environment is a major leap
in innovation for construction. And it could also pay off for trades and industry.
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City of superlatives:
The largest passiveenergy building set
tlement in the world
is being built on pre
mises of 1.16 million
square meters.

I

f possible, turn around—the voice on the GPS unit firmly

Heidelberg’s Bahnstadt is studded with superlatives: Along with Ham-

declares that our destination does not exist. Not yet, at

burg’s HafenCity, it is one of the largest inner-city development projects

any rate. But despite this, we have arrived. And we are

in Europe. Some 5,000 people are expected to live here by the year 2020.

entering new territory in the construction of housing. Sev-

As is the case in many large cities, Heidelberg has a housing shortage.

enteen cranes tower above the premises of what used to

This university town which attracts 3.5 million scientists and tourists

be a freight depot, while numerous trucks and excavators

a year lacks around 8,000 apartments. In addition to the Bahnstadt’s

rumble along dusty construction roads. Just three years

new residential space, its commercial facilities will create 7,000 new

ago, there was not much more to see on this overgrown expanse of

jobs. According to estimates, around two billion euros will be invested in

1.16 million square meters than a few rusty rail lines, weeds, and ants.

the project. And it should include everything, with construction already

But now sewers have been built, roadways set up, and the first resi-

underway on shops, restaurants, sports facilities, a municipal service

dential buildings erected.

center, a primary school, and two daycare centers. A 1.6-kilometer

p
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promenade will be an inviting place to stroll, and many gardens and land-

dential and non-residential buildings in the world. In Germany, which is

scaped areas will offer space to relax. “Skylabs” will house offices and

one of the leaders in this area, only two percent of new buildings are built

laboratories for science and high-tech companies. Everything is chic,

to passive-energy standards. “Many people think that living in a passive-

modern, and centrally located. But above all—everything is “green.” For

energy house is like living in a plastic bag,” says Ryzlewicz with a smile.

the Bahnstadt in Heidelberg is not only enormous, it is also the largest

“And that if you air out the house in winter it’ll take three weeks to get it

passive-energy construction project in the world.

warm again.” But while these thrifty buildings may save on many things,
they don’t on comfort. Thanks to the good insulation, all the rooms are

Given the increasing levels of CO2 emissions and rising energy prices,

equally warm, even those with exterior walls. Comfort-oriented ventila-

passive energy buildings are the solution to the strain placed on both

tion means that the air quality won’t suffer in the bedrooms at night if the

the environment and residents’ pocketbooks. The buildings are called

windows can’t be opened due to frost or noise. And the sun contributes

“passive” because an overwhelming percentage of the energy they re-

to the heating process free of charge. “A heat recovery system helps use

quire is covered by passive sources such as solar radiation and the heat

the existing energy from solar radiation and warmth generated by people

given off by both people and machinery. A passive-energy building con-

and machinery more efficiently,” says Wolfbeiss. True, passive-energy

sumes the equivalent of fewer than 15 kilowatt-hours of electricity per

houses are more expensive than their conventional counterparts—the

square meter per year—or around 1.5 liters in the “currency” of heating

price of a multi-unit building is eight to ten percent higher, and that of a

oil. That is only a quarter of what a conventional building would need

single-family house up to 15 percent more. But the enormous savings

per square meter per year. All the buildings in the Bahnstadt are being

in operational costs, especially with respect to energy, mean that the

built in accordance with strict passive-energy standards. In the future,

higher investment costs pay off after around 20 years of use.

the Bahnstadt will get its electricity and the small amount of remaining
heat that it needs from the 100-percent renewable energy of a biomass

The construction specialists from Weisenburger are convinced by the con-

heat and power station. This will make it truly a zero-emissions city.

cept of passive-energy houses. They built the largest zero-liter office building in the world, namely the 12,000-square-meter “lu-teco” in Ludwigshafen,

“Many people think
that living in
a passive energy
house is like living
in a plastic bag.”
Matthias Ryzlewicz, managing director of the Weisenburger construction
company, and department head Oliver Wolfbeiss are assessing the progress of their current project in the Bahnstadt. Having focused on environmentally compatible construction for several years now, this mediumsized company from the town of Rastatt in southern Germany is building
98 modern student apartments for a total of 3,800 square meters of liv-

and they were one of the first companies to work in the green sector. As
Ryzlewicz notes, “We built our first passive-energy building seven years
ago. You needed a good deal of courage at the time to get something like
that off the ground. There were hardly any certification processes or standards.” Right on the spot, the team worked out which aluminum façades or
windows could save the most energy. “And that’s the exciting thing about

“For fifty years
there wasn’t much
new development
in the construction
sector.”

ing space. Covered with scaffolding, the gray shells of buildings D and E
actually look quite normal. Yet on second glance they contain all manner

it,” he adds. “For fifty years there wasn’t much in the way of new develop-

of innovative products and processes. “The windows are up to thirty per-

ment in the construction sector. But an awful lot has taken place in the last

cent better than conventional ones,” says Ryzlewicz on touring the five

several years.” These changes, however, also pose new challenges for the

floors. They are special triple-pane thermal models that reduce heat loss

construction industry. More materials, more regulations, and stricter inspec-

to a minimum. Their frames are narrower than for conventional windows,

tions make things more complex. But as Wolfbeiss observes, “In mastering

because the insulating qualities of the frames still lag behind those of the

these greater challenges, we’re finding it very helpful to handle more and

glass. Heat loss will be further reduced by around 30 centimeters of in-

more projects in accordance with lean construction principles from the au-

sulating material on the façades, and up to 35 centimeters on the roofs.

tomobile industry—you can hear the fizz of value being added.” (See also
“Construction Methodology”, page 18).

p

Despite all the benefits, people still have reservations about these environmentally friendly buildings. According to data from the Passive House
Institute in Darmstadt, there are only around 40,000 passive-energy resi16
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5,000
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7,000
jobs

Progress report for Weisenburger: Matthias Ryzlewicz (center) and Oliver Wolfbeiss (right) with construction manager Daniel Motzke.
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CONSTRUCTION METHODOLOGY

More materials, more regulations, stricter
inspections, longer completion times—
“green” construction is a challenge for the
industry. The Weisenburger company has
found lean construction methods from
Porsche Consulting to be helpful.
Passive-energy standards make construction somewhat more complex. “Planning
takes longer and more engineering expertise is needed,” says Oliver Wolfbeiss from
the Weisenburger construction company.
There are more details to take into account,
the structural demands are greater, and the
actual execution is more difficult. “Installing the windows, for example, is a crucial
part of passive-energy construction,” says
Wolfbeiss. “Mistakes here have much more
serious repercussions in a passive house
than a conventional building.” Lean construction counters this, especially by simplifying and improving quality control. This approach transfers the well-known lean
principles from manufacturing cars (flow,
takt, pull, and zero defects) to construction.
The most important methods that lean construction uses to improve building processes include takt planning and takt control, as well as quality assurance and
logistics. They stabilize the course of construction work, make it more transparent,
improve the ability to meet deadlines, and
increase quality and added value.
Takt planning Like in the automobile industry, construction projects are divided

18

more quickly, before the team has gone
into small, manageable segments wherever
through the entire building and made the
possible. The succession of technical tasks
same error everywhere. As a result, reworksuch as erecting drywalls and installing
ing costs can be considerably reduced. This
heating, plumbing, and ventilation is speciis especially important for passive-energy
fied, and the respective contents are spread
buildings. While the 1:10:100 rule holds for
evenly across the takts. For buildings D and
conventional buildings, for passive buildings
E of the Bahnstadt, Weisenburger in consulit is 1:10:1000. This means that a mistake
tation with the experts from Porsche Conmade by one technical crew costs ten times
sulting has established a takt of one workmore to fix if it is discovered by the next
ing week. For example, the drywall crew has
crew, but one thousand times more to fix if
one week of time to complete a defined segment of work. It then moves one takt further, first discovered by the client during the final
overall inspection.
and the heating crew comes in to the segment that it left. The different technical
“Lean construction doesn’t only lower costs
crews, therefore, move through the building
by reducing the amount of reworking, it also
like train carriages.
increases process stability and transparency
and can therefore shorten and ensure conLogistics The automobile industry’s logisstruction times,” says Kevin Mattiszik, a lean
tics concept can also be transferred to construction. The 5 “r”s play a central role here: construction expert at Porsche Consulting.
The construction time for buildings D and E
Each worker should have the right amount of
was reduced from 15 to 12 months. Moreover,
the right material in the right quality at the
punctuality and quality assurance were conright place at the right time. Subcontractors
siderably enhanced. And the construction
supply sensible small volumes at short intersites are cleaner, tidier, and quieter. As
vals—which reduces inventory, searching
Ryzlewicz adds, “All the workers are in their
time, and material damage.
respective takt areas. You can positively
hear the fizz of value being added. Lean conQuality assurance For each technical
struction strengthens our competitiveness,
crew, quality testing points are defined for
thanks to which we can offer our customers
the end of each takt. Only when they are
affordable work at the highest quality.”
met can the next crew start its work. For
example, the heating team can only start
work on a segment after the drywalls have
been erected and planked on one side
as specified by the client. Testing points
enable errors to be found and eliminated
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1	DRYWALL 1

2 HEATING / PLUMBING

3 electrical

4	DRYWALL 2

5	Doors

6	Painting

7	Flooring

From drywall to flooring: Technical crews move through the building at a uniform takt like train carriages.

Around one third of Weisenburger’s projects are built to passive-

now it’s a matter of finishing the Bahnstadt, which is already consid-

energy standards. For the company, however, that is just the begin-

ered an international model for sustainable urban development. It was

p

ning. “Our vision for the near future is to make plus-energy buildings,

presented, for example, as part of the Rio+20 UN summit in June

which generate more energy than they consume,” says Ryzlewicz. Fol-

2012. Another eight years will be needed until construction work is

lowing low-energy and passive-energy buildings, these will be the next

finished on the largest passive-energy settlement in the world. Still,

step toward ever-greater energy efficiency in the construction sector.

the project has already come to life, for the first residents have moved

But they are still a long way off, with development in its infancy. Right

in. And, apparently they feel very much at home.
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