LEED Gold for Green Fab PULS Suzhou:
Summary of Ecological Building Design and Indoor
Environmental Quality

I. Suzhou Industrial Park – old Suzhou
PULS's new production and administration building, the PULS Asia-Pacific
Headquarters, is situated in the Suzhou Industrial Park (SIP) which covers
a total jurisdiction area of 288 sq km. SIP was founded in 1994 as part of
cooperation between China and Singapore and has developed into one of
China's most attractive industrial regions.
With a planned residential population of 1.2 million the SIP is the largest
high tech industrial park in China. Over the years, numerous multinational
investors have moved here, including Siemens, Samsung, Bosch, Nokia
and BASF. The number of companies in the SIP is now well over 4,000.
There has been an integrated free trade zone in the SIP since the start of
2008. It is connected to a customs office and the Suzhou Logistics Center.
Suzhou, a distance of 6 km away, inhabits around 6 million people. The
old city has a history that spans over 2500 years and is one of the most
important cultural cities in China (it is a world heritage site and the
"Venice of the East").
With its proximity to Shanghai, 80 km to the east, its advanced
infrastructure and excellent transport connections, Suzhou is considered a
boom city in modern China.
Suzhou, a city of culture
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II. The PULS factory – worth the money inside and out
On an area just under 14,000 m2, the architecture of the new PULS
factory wins you over due to its extraordinary shape, which has the
appearance of the familiar shape of a PULS DIN-rail network part. A
spectacular aluminium outer facade, which has no visible anchoring points
at all, gives the factory an unmistakable silhouette.
An intensive development phase preceded the construction work. The
corporate identity (CI) of PULS was clearly defined by all departments of
the company and applied closely to the architectural design and the
building’s functionality in order to realize an extraordinary and highly
sophisticated factory and administrative complex. In charge of the CI
development and leading the project was Rainer Pruess at PULS.
In September 2009, PULS Asia Pacific Headquarters was completed and
put into operation in the same month. The building received the “SIP
Award for Energy Saving and Sustainability” along with 19 other energy
saving projects out of more than 3000 buildings in the SIP. In 2009 there
were 220 other new constructions that were completed in the SIP.
However, the PULS building is the only new construction that received this
award.

The PULS factory in Suzhou, 2010
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III. LEED Gold Certification for the PULS factory
It was already a requirement to develop the building with environmental
aspects being taken into account at the planning stage, so that it meets
the high requirements and provides the desired performance. The concept
of a green factory was then consequently pursued in close cooperation
with PULS and the company responsible for the building engineering
services, BMP Construction Consulting Co., Ltd. from Shanghai, in close
collaboration with ECO (Suzhou) Engineering Co.,Ltd.
Axel Geisenhof was, in his capacity as a leading consultant, responsible for
the major challenge of developing efficient measures for sustainable
energy and building technology. Great value was placed on consistent
consideration of all details through to the end from the design stage.
General Contractor with responsibility for the day-to-day oversight of the
construction site and in charge of vendors and trades is YIXING Building
Engineering & Installation CO.,LTD
In order to make the sustainability of the building quantifiable, it was,
from the start, a requirement and declared objective that the strict criteria
of the internationally leading certification system LEED® was to be met.
LEED is considered the international seal of quality for sustainable
construction and stands for leadership in energy and environmental
design. This seal of approval has been awarded for over 10 years by the
U.S Green Building Council and evaluates all environmentally-relevant and
significant parameters.
The fact that the PULS factory recently obtained a gold certification, one of
five new constructions to do so, is the result of a fruitful cooperation
between the building owner and the companies commissioned to carry out
the work.

The LEED certificate medal
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IV. LEED and new construction: Sustainability for new factory
constructions
LEED usually exists in the sector either as public sector constructions
(administrative buildings schools, offices) or as private sector
constructions. In the industrial sector especially, even new constructions
are rarely designed and built in accordance with LEED benchmarks,
because factories are usually designed for quick amortisation.
This makes sustainability all the more evidence of quality, because only
companies that also plan for the long-term and are themselves entitled to
a longer-term perspective take on these extra costs and invest in the
future with a clear conscience. The lifecycle of a device with the question
of warranty liability, consistent planning and the construction of a
comprehensive product range, instructions on maintenance and repair are
also aspects that are conceived on a lasting basis at PULS, in terms of
sustainable performance.
The PULS premise of sustainability is accomplished not only in the design
of electricity supplies, but also in the manufacturing process. The
company invests a great deal, both in the development of devices with a
degree of effectiveness that is well above average, as well as in resourceefficient and energy-saving production. This was the motivation for
accepting a higher investment budget for the new construction in China,
as was the case with the plant in the Czech Republic; in order to pioneer
environmental standards. This is combined with lower operational costs
due to considerably lower energy consumption. It is precisely in low-wage
countries that the energy prices, which tend to be the same around the
world, are of disproportionately high importance.
Classification into building types:
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V. Green Building certification in accordance with LEED®
LEED has created a very detailed catalogue of all requirements. An easyto-follow points systems helps to evaluate the standards that are to be
adhered to. However, the solutions used to achieve the points must be set
up for the respective project and are usually found to be very creative and
ground-breaking. The sustainability of the project is documented by the
certification.
Six topics are test in a detailed checklist system:
1. The construction area is inspected for sustainability and to see that
there are no concerns. Both the building itself and the construction
plan is inspected to evaluate the impacts on man and the
environment
2. The consumption of water is evaluated in terms of its efficiency and
savings possibilities
3. Energy consumption and the sustainable management of electricity
as well as the coolant used for air conditioning and the amount that
regenerative energy is used is tested and evaluated
4. The construction materials used are classified depending on where
they are sourced from, the amount of recycled components and the
degree of recyclability
5. Interior quality is classified in terms of construction materials and
their impact on man and the environment. A supply of fresh air
plays a role, as does an evaluation of construction materials and
ventilation equipment components
6. Innovations and novelties in a project are also evaluated as well as
the use of a trained LEED® specialist

Classification
of LEED
evaluated
points
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VI. Topography of the location, part 1: the subsoil
The location selected for the PULS factory was, taking special
environmental factors into account, unpopulated land in the Yangtze
Delta. Erecting a two-storey factory built on the primarily loamy subsoil,
with an overall surface area of approximately 3,500 m2, represents a
particular challenge for the construction of the building.
100 support columns form the static base for a massive und stable
concrete ceiling. The columns are driven down under the building into the
yielding earth; the columns have a shape that slowly widens going up the
column. These heads are then cast in a base block and joined to each
other.
The selection of the location and the opening up of harmless wasteland
meet the LEED project location requirements in full.

Erecting the support columns
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VII. Topography of the location, part 2: transport
Further environmentally-friendly measures in relation to the location are
the provision of alternative means of transport in order to reduce the
greenhouse gas emissions of vehicles.
PULS thus supports a connection to public transport, provides a sufficient
number of safe and well-located bicycle stands and provides its own
shuttle bus service for employees.
These measures mean a lower number of parking spaces are possible,
which are also laid in such a way that vehicles with higher CO2 emissions
must park further away from the main building than vehicles with lower
emissions.

Parking spaces for bicycles and motorcycles
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VIII.

Topography of the location, part 3: automatic control
system for interior and exterior lighting

The objective of a sustainable production location is also to avoid
unnecessary energy consumption in all illuminated areas.
An automatic control system regulates the lighting as required.
Special energy saving lights are used in the production and administration
building; specially developed lights are used outside.

Energy saving exterior light
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IX. Topography of the location, part 4: rainwater management /
soil erosion
Part of the overall surface area has become impervious to water due to
the land having the facilities built on it and the access roads. To minimise
this, a two-storey solution for the factory building has been implemented.
This increases the percentage of the surface area on which rainwater can
drain away retains, with over 50% of the overall surface area, a high
degree of green areas that can be cultivated with lawns, trees and
drought resistant plants. Soil erosion and leachates are avoided this way.
Because Suzhou is located in a subtropical monsoon region, the climate is
mild overall, however there is considerable precipitation in the months of
June to September. As a result of the zoning of green areas and the high
percentage of permeable areas (such as special permeable lawn chequer
bricks to secure the parking areas) the amount of water flow that the land
can take on and filter is now greater than before it was built on.

Plantations with indigenous trees
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X. Reducing the consumption of water
The rainwater that the roof takes on is saved in a 400 m3 underground
tank and used for both washing the air and as coolant or heating water.
Recycled and warmed by solar collectors, it is also used for sanitation and
in the external areas for watering the garden.
The rainwater management and a complex water circulation ensure that
the water resources are optimally used and reduce the water consumption
drastically.

Heat exchanger with water
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XI. White roof and solar energy

A white roof that reflects sunlight ensures a cool spatial climate in the
interior of the building and reduces the amount by which the building
heats up. Both temperature and humidity must also be within tight limits
even when the outside temperature is high and the air outside the
building is very humid. The limit is, depending on the area of the building,
a maximum of 25°C maximum room temperature and 60% maximum
relative humidity. In addition to the reflective roof, there are also further
HVAC (heating-ventilation-air-conditioning) measures required.
To store the solar energy, there are large areas on the roof with solar
collectors. Unfortunately it is not permissible to feed surplus power into
the local electricity grid. The regional energy authority does not permit
this. Nevertheless, the sun collectors can contribute to the heating of
domestic water.

Solar collectors
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XII. Heat insulation

Part of the heat insulation are the aluminium exterior walls, made of 3
mm thick corrugated plates with an 80 mm thick interior insulation made
of XPS rigid foam.
The walls consist of a 190 mm thick cavity concrete. The roof is
waterproof and also insulated with XPS insulation material as well as
several water vapour barriers and a conventional proven concrete ceiling.
External double blinds ensure that the heat remains outside and the
warmth generated by the sun's rays is minimised. The position of the
blinds is changed by a central control unit depending on the exterior
lighting situation.
The insulating glass (heat transfer co-efficient of 1.3 w/m2K) and
thermally-isolated aluminium window profiles further contribute to saving
energy.
Windows with insulating glass
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XIII.

Geotherms

Geothermic sensors take energy from the earth that is used for the
building. The earth is used like a battery, whereby the heat energy is
switched from the building to the earth depending on the season.
The sensors are inserted up to 100 metres down into the earth. The space
and the pipe is filled with bentonite to anchor it firmly. Two of the
approximately 100 pipe join together underground in a U shape. On the
surface, this network of pipes is led into main lines that go onto the water
tank and to the pumps.
The pipes are hollow and are filled with water. They are connected to the
water system via a heat exchanger. The water circulation, which is warm
in summer, is thus cooled; in winter, the water circulation is kept warm
for the heating.

Geotherms: The use of sensors in the earth
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XIV.

Core activation and thermoactive ceiling cooling

The core activation uses the building mass to regulate the temperature.
The thermoactive ceiling cooling is such a system for cooling and/or
heating, where a number of water pipes are installed in the building
ceiling.
The pipes cool the rooms in summer. The water in the plastic pipes is
cooled with small decentral cooling machines and uses the high collection
capacity of the concrete mass to cut load peaks and reduce the output of
installed machines. In winter, the same system works as heating if, when
the heating pumps are in operation, warm water is pumped through the
pipes in the ceiling from the central heating system via the same cooling
machines.
As a result of the core activation, the use of air conditioning is reduced by
50%, which also means that 50% less environmentally-harmful coolant
and 50% less installations, such as ventilation channels are required.

Laying the thermo-active ceiling cooling pipes
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XV.

HVAC system general information, part 1

The heating, ventilation and air conditioning system primarily consist of:

- Water-water heat pumps
- Water-air heat pumps
- Fresh air cleaning

Air-conditioner with water pipe
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XVI.

Water-water heat pumps

The water-water pumps, which are regulated by a thermostat, are
controlled using a central control system with a precise time schedule.
These pumps are only operated with off-peak electricity if possible; the
water and the concrete masses must have reached the required
temperature in the morning when the shift starts.
In doing so, the thermostat signal takes priority over the signal from the
time schedule plan, so that the pumps can start again in daylight in the
event of peak loads.

Earth sensor heat exchangers
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XVII. Water-air heat pumps

The water-air heat pumps are controlled depending on the room
temperature and established target values. At the same time, they are
also subject to a time schedule.
These heat pumps are controlled by a temperature signal when in
operation.

Temperature and humidity display in production
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XVIII. The fresh air system, part 1: intake station and air
transport

Air is drawn in through two intake stations (air intake ports) outside the
building. Fresh air from the earth is pre-heated in the underground
concrete channel and pre-cooled in summer.
A fan guides the air into a sprinkler chamber, where it is "washed" and
made the correct temperature before it is guided into the building interior.

Air intake ports
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XIX.

The central energy distribution system

Central Energy Distribution System
CDA

CA

Air
Shower

DHW

SC

CT

HP

HP

HEX

FWT

Chiller

Underground
Duct

AC

HEX
GEO
1

Fresh Air

CDA : Dry compressed air system: compressed air
DHW: Domestic Hot Water System
SC : Solar collection system
CT:

Cooling tower

HP: Heat pump
AC: Air conditioner
CA: Core activation system
HEX : Heat exchanger
FWT : Fire water tank
GEO : Geothermal heat exchanger system

XX.

The geothermal system

XXI.

The fire water tank - cold accumulation system

XXII. The fresh air & underground duct cooling/heating system

XXIII. The exhaust heat recovery system

XXIV. The chiller & air handling unit

XXV. The variable frequenced drive system for water circulation:
speed-regulated
regulated motor

XXVI. The down supply up return system for air circulation

XXVII. The air washer system

XXVIII.

The core activation system

XXIX. The air handling unit system

AHU system:

Air handling units

OA:

Outdoor air

SA:

Supply air

CWR:

Cooling water return

CWS:

Cooling water supply

XXX. The chiller system: the chiller machine

CH System:

Chiller system

CP:

Cooling pump

CWR:

Cooling water return

CWS:

Cooling water supply

XXXI. The fire water tank cold accumulation

CP-01:

Cooling pump #1

CP-02:

Cooling pump #2

CT:

Cooling tower

XXXII. The geothermal heat pump system

CP-01:

Cooling pump #1

CP-02:

Cooling pump #2

Exchanger:

Exchanger (heat exchanger)

Geothermal system:

Geothermal system

XXXIII.

The heat collection system

CP-01:

Cooling pump #1

CP-02:

Cooling pump #2

Exchanger:

Exchanger (heat exchanger)

CWR:

Cooling water return

CWS:

Cooling water supply

XXXIV.

The heating pump system

AHU system:

Air handling units

CP:

Cooling pump

CT:

Cooling tower

XXXV. The room air pipe system

Room air pipe system:

Room air pipe system

Room:

Room

Supply Air:

Supply air

Return Air :

Return air

XXXVI.

The variable frequenced drive system:
speed-regulated motor

VFD system:

Variable frequenced drive (speed-regulated motor)

Water tank:

Water tank

CHWP-1~3:

Chilled water pump #1 to -#3

XXXVII. HVAC system general information, part 2

The HVAC system can be divided into three main parts:
-

The fresh air washer system

-

The radiant floor heating system

-

The water, air and heat pump assisted circulation system

Chilled water pump at the cooling tower
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XXXVIII. The fresh air system, part 2: the air washer
In the air wash chamber, the air that has been pre-prepared to the right
temperature is "washed" and purified. High pressure jets spray the
passing water. The fine spray mist washes out all fixed components in the
process, such as pollen, particulates, insects… The water comes from the
large fire water tank via a heat exchanger, which is only charged at night
at the off-peak rate by the centrifugal chiller, the highest output (COP>6).
The air temperature and humidity are set precisely: In summer, the air is
cooled with chilled injected water. In winter, the air is heated with warm
water from the geothermic system. Therefore no further heat energy is
required to heat the outside air. The fresh air is primarily only purified in
spring and autumn.
The objective of the fresh air washer system is to prepare the
temperature, humidity and purity of the outside air to such an extent that
the desired interior room conditions can be achieved with the lowest
possible amount of further processing.
Sprinkler room with fire water tank circulation pumps

Friedrich Ulrich Photography

XXXIX. The radiant floor heating system

The radiant floor heating system is primarily operated at night and is
supported by the water-water heat pump units, which are operated in
accordance with a fixed time plan.
The heating pipes are laid out in the concrete floor so that the concrete
can absorb the energy at cheaper off-peak times during the night and
then release this heat during the day. Thus the optimum temperature is
already achieved at the start of the morning.

Production hall
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XL.

The water, air and heat pump assisted circulation system

This circulation system is active throughout the day. The water-air heat
pumps are controlled by the control system, the building management
system.
The facility manager is in charge of the building management system and
centrally controls all processes in the circulation of energy. For example,
he is responsible for ensuring that the chiller, which operates at night, has
cooled the water in the fire water tank to the required temperature on
time at 8.00 in the morning.

The building control system
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XLI.

The fresh air system, part 3: air diffuser

The prepared and purified fresh air is drawn in by fans after the air
washing and led into a mixing chamber in the central plant room. From
there, it is fed further to the diffusers in the halls.
The diffusers have large air exit faces, through which the air is distributed
into the rooms. The large openings and the heat balancing in the halls
provide displacement ventilation so that air is extracted gently and
without draughts.
Shadow gaps in the hollow ceiling areas permit a cooling exchange of air
without draughts.

Air diffuser columns
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XLII. Fire water tank and the centrifugal chiller

An oversize water tank serves as a fire water tank (fire prevention) and as
a thermal collector for cooling.
The chiller is used for four hours in the night according to the schedule,
to cool 400 m2 of water in the fire water tank from 12° C to 6°C.

Centrifugal chiller
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XLIII. Cooling / heating

Complete water circulation ensures an environmentally friendly,
economical and cost-effective energy budget using the principle of energy
and heat recuperation.
Corrosion prevention and biological additives that restrict the formation of
decay are introduced to the circulation if necessary via a time program.
A water pump is allocated to each cooling tower. If there is an increased
demand for water, the second or third pump is switched on. The three
pumps are used alternately so that their use is even
In the event of a problem in the cooling tower or with a pump, a switch is
made to the next pump and the defective unit is taken out of the
sequence.

Cooling tower

Qin Wang Photography

XLIV. The technical headquarters / the transformer

The technical headquarters is at the heart of production so that the energy
is kept low due to the shorter ducts that are required for the transport of
air and water. Pumps and fans are also smaller, which in turn saves
electricity.
A low-radiation and magnetically shielded transformer provides the
building power. Due to the energy saving measures, instead of a 1200kVA
transformer, a transformer with virtually half the output, 630kVA, is
sufficient.

Production
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XLV.

Energy savings

The precisely controlled heating, ventilation and room cooling system with
exterior air pre-ventilation, active / passive heat exchangers, off-peak
electricity cooling and heat recuperation from the air extracted by the
process means a saving in the use of the air conditioning of von 30%
below the LEED starting value which is already low. This already includes
the energy-intensive use of test facilities; the energy savings would be
considerably higher without the tester.
The room temperature regulation measures and the energy design with
the reflective roof, exterior blinds controlled by the sun's ray's, dual-cavity
glass windows and solar collectors save costs and preserve the
environment. Despite the energy-intensive test equipment that is
necessary to guarantee the high quality of the products, the energy
consumption in relation to a conventional building was reduced by a total
of 50%.

Exterior blinds
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XLVI. A selection of non-toxic materials

With the materials that were used for the construction project and the
interior equipment, great value was placed on them being non-toxic to
man and the environment.
The floor tiles were made from recycled material.
Findeisen GmbH FINETT produced an LEED-certified needle felt carpet that
was laid in the rooms. PULS Suzhou is therefore the first LEED Gold
project in Asia for FINETT.

Findeisen needle felt carpet

Carpet Certificate from Findeisen GmbH FINETT

XLVII. Interior room quality and working environment, part 1:
the team of employees

The employees' happiness is primarily dependent on a productive working
environment. Indoor temperature and the environmental quality of the
workspaces is therefore the focus of a green overall concept.
Heat pumps are in use in the PULS factory, precisely regulated according
to time of day and air conditions, which ensure that the fresh air supplied
is at an optimum temperature and that the humidity is pleasant in the
building interior.
Materials without harmful emissions such as certified carpets and a careful
integration of artificial and natural sources of light increase the feel-good
factor.
Furthermore, 100% of the workspaces have daylight and thus a view
outside.

The PULS team in Suzhou
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XLVIII.

Non-smoking area

All factory rooms are subject to a strict ban on smoking.
To this end, a smokers' lounge was specifically created with a free floating
roof as protection against the sun and rain.

Smokers' lounge
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XLIX. Interior room quality and working environment, part 2:
the overall design
Pleasant atmospheric conditions at the workspaces, such as workspaces
with well though-out daylight also contribute to the working environment,
as well as friendly recreation rooms. The factory in Suzhou is a
homogenous and very high quality design overall, right down to the
smallest details.
Stairs, canteen
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Design visualizations (Min Zhang-Erdl):

L. Summary
The high quality of design and implementation of the green PULS factory
in Suzhou Industrial Park is a strong commitment to sustainability as a
core component of the corporate philosophy.
Products as well as manufacturing and administrative locations are
designed for a long life and document the PULS commitment to climate
preservation and saving resources.
The factories in Chomutov and in Suzhou are pioneering projects that
have an important ground-breaking function: They show what is possible
and prove that sustainability can stand the test and be worthwhile.
Innovative ground-breaking technologies and achievements will be
required even more in the future as the challenges become greater.
The awarding of LEED Gold clarifies the corporate guidelines of PULS in
relation to its responsibility to employees and the environment.
"The LEED Gold certification for PULS GmbH demonstrates enormous
leadership qualities in sustainable construction," said Rick Fedrizzi,
President, CEO and Founding Chair of the US Green Building Council at the
awarding of the LEED Gold. "USGBC's urgent mission has given the
industry the major challenge of achieving its objectives more quickly and
aiming to achieve more than ever before. PULS GmbH is a prominent
example of what we can already achieve today."

