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Buildings are never neutral; they either 
support or oppose the activities taking 
place inside them. When it comes to work 
spaces, the right design can make the dif-
ference between concentration and distur-
bance, between well-being and discomfort.

Modern work life requires conditions that 
enhance concentration, creativity and pro-
ductivity. However, many office buildings 
are still constructed as factories. If we can 
improve our working conditions, society, 
businesses and individuals will benefit. The 
VELUX Langfang Office aims to show that 
this goal can be achieved − and be com-
bined with minimum environmental impact. 

VELUX Langfang Office is the headquar-
ters of VELUX China. Located in the Heibei 
province, around 45 kilometres from the 
Chinese capital of Beijing, the building hous-
es management, marketing and the techni-
cal department and sales division.

The two-storey building, with sloping walls 
and in the shape of a pyramid with cut-out 
top, is the workplace of 54 employees. They 
enjoy a range of facilities on the company 
site, which is shared with the nearby        
VELUX window factory.

Beijing

Corridor second floor

Work spaces that benefit both people 
and environment 

The office building was completed in June 
2013. It has a significantly lower energy 
consumption than standard Chinese office 
buildings.
 

Langfang
Beijing
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ground floor

upper floor

Entrance, staircaseSouth facade

Water, air and daylight are essential to 
human life. They are also basic elements in 
the architecture of VELUX Langfang Office. 
Here, they are combined with state-of-the-
art technology and create a building with 
optimal working conditions and minimal  
environmental impact.

From the beginning, VELUX Langfang  
Office was intended to be more than a 
standard building. The construction was to 
function as a showcase for optimal indoor 
climate, energy efficiency and the benefits 
of VELUX products: daylight and natural 
ventilation. This objective required engi-
neering ingenuity as well as architectural 
experience.

“The facade design is critical for low energy 
buildings. You need to find the best balance 
for heating, cooling and lighting needs,” 
says engineer Aymeric Novel. He was  

responsible for the HVAC (heating, ventila-
tion and air conditioning) system in VELUX 
Langfang Office, and he emphasises the  
importance of using architecture as a tool 
for energy efficiency.
“It requires a clever facade design, in terms 
of fenestration, to achieve the right balance 
between passive solar heating in winter,  
solar shading in the summer, daylight  
harvest and natural ventilation.”

The architects had to implement these 
terms from the beginning. “Early in the design 
process, we decided to create a compact 
building mass centred on an atrium,” ex-
plains architect Henrik Norlander Smith.  
“A compact building has advantages in rela-
tion to construction as well as energy effi-
ciency. The trapezoid shape offers a more 
dynamic look than most offices towers, and 
it creates a better inflow of light through 
the roof windows.” 

Architecture: a bright future 
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cross section

VMS

Inside the building, daylight flows right 
through the structure. Glass walls between 
the offices, an open staircase and a gap in 
the ceiling below the first floor skylights  
ensure that daylight penetrates the build-
ing. Walls and ceilings are painted white, a 
choice that has aesthetic as well as financial 
benefits. “By using very light colours for  
interior surfaces, you can minimise the 
lighting power density,” engineer Aymeric 
Novel informs us.

However, VELUX Langfang Office,  is not 
completely white. A wooden acoustic wall, 
along with bright wood tables and flowerpot 
stands, add a natural and elegant feeling to 
the office spaces. 
“- Both floors have several touchdown 
zones where employees can sit small on 
sofas for informal meetings, coffee breaks 
or just a moment of relaxation,” explains  
architect Agnieszka Szwarczewska. 

She adds that the building’s basic structure 
creates a range of opportunities for its inte-
rior use. 
“The minimum presence of loadbearing 
walls in the office area actually allows for 
great flexibility. Meeting rooms and office 
spaces can easily be rearranged and fitted 
out for various needs and purposes.

Managing Director Christian Olsen is well 
aware that his employees are pleased with 
the architecture.
“Everyone thinks it is a beautiful building 
and they appreciate the abundance of 
space. Customers and wholesalers are quite 
impressed too when they visit the building. 
It is great to be able to show them what our 
windows can do for a building. Usually we 
have stakeholder visits every second week.”

Open office second floor

Interior
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Daylight: closer to the sky

roof plan longitudinal section

With its trapezoid shape and 296 windows, 
VELUX Langfang Office is a remarkable  
experience from the outside. On the inside, 
the extensive use of windows provides 
abundant daylight and creates a unique 
working environment for the occupants. 
Chenglin Guo, Market Development  
Manager, is one of them.
“The reception area is my favourite spot,” 
he states. “Its duplex space is almost al-
ways bright, full of high- quality diffused 
light. I feel much more comfortable under 
the sunlight,”  enthuses Chenglin Guo. He 
adds that, in his opinion, access to daylight 
has physical as well as psychological bene-
fits.  

The extensive use of windows brings a 
number of other advantages.
 “Artificial lights are rarely on during work 
hours. The roof windows also ensure fast, 

natural ventilation,” explains  Managing  
Director Christian Olsen. He and his col-
leagues can operate the lower row of  
windows manually, while the upper row of  
roof windows opens and closes by remote 
control. 
The windows are equipped with awning 
and interior blinds  in order to prevent glare 
and overheating. The windows thus work 
together with the HVAC technology to  
create a comfortable indoor climate. 

Making use of daylight is a key element in  
a comprehensive company strategy.
“Whenever possible, new VELUX buildings 
are, as far as possible,  designed according 
to the Active House specifications, which 
make well-balanced daylight conditions  
essential,” says architect Henrik Norlander 
Smith. 
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3d cross section

Facts 
The daylighting performance of  VELUX 
China Office has  been specified using the 
daylight factor (DF) as performance indica-
tor. 
The daylight factor is a common and easy- 
to-use measure for the available amount of 
daylight in a room. 

It expresses the percentage of daylight 
available inside, on a work plane, compared 
to the amount of daylight available outside 
the building under known overcast sky con-
ditions. The higher the DF, the more daylight 
is available in the room. Rooms with an  
average DF of 2% or more are considered 

daylit. A room will appear strongly daylit 
when the average DF is above 5%.
The daylight factor analysis has been per-
formed using computer simulations of radi-
ance. The figures below are showing the
daylight factor levels on each floor and the 
impact of the installed roof windows.

To ensure a comfortable indoor climate,  
VELUX Langfang Office is equipped with:

–  a TABS system (Thermal Active Building 
System). It provides both radiant heating 
and cooling, thereby improving the comfort 
of the occupants. The technology is very 
popular with the users.

“It feels much better than panel heating,” 
says Managing Director  Christian Olsen.  
He adds that the interior design with big 
spaces and open staircases also functions 
very well.  

– A CO2 -based control of ventilation to 
adapt the fresh air flow rate to the density 
and number of people and their activities. 

-Extensive use of roof windows and facade 
windows. They provide masses of daylight, 
thereby minimising the need for artificial 
light, and enable fast, natural ventilation 
that contributes to cooling in the hot sea-
son. 

“We were a bit concerned about noise, but 
thanks to Rockfon suspended ceiling  panels, 
it is not a problem.”
Manager of Manufacturing and Purchasing, 
Jan Engberg, supervised the construction 
of the building. “It has been a great, and  
difficult, challenge to create a Nordic indoor 
environment and design in China, consider-
ing the materials and craftsmanship availa-
ble. However, we have been pretty success-
ful,” remarks Jan Engberg. 

VELUX awning blinds

VELUX roof windows 

Ventilation ducts

TABS (Thermal Active
Building System 

VELUX Modular 
Skylights

Natural Ventilation 
(mid-season)

VELUX roof windows 

Radiant heating 

in cold period

Radiant cooling in 

warm period

Ceiling panels

Daylight Factor %
10.0
8.8
7.8
6.8
5.5
4.4
3.2
2.0
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Obtaining the good results of VELUX Lang-
fang Office has required a conscientious  
effort .  
“The Langfang climate is very cold and dry. 
It is a tough climate in which to achieve low 
energy consumption,” points out Aymeric 
Novel, consulting engineer during the plan-
ning and construction of the building.

The challenges he faced were not only 
caused by the surroundings. 
“The building is an office space. This means 
that internal heat gains play a major role in 
defining the heating and cooling loads. In 
order to reach our targets, VELUX Lang-
fang Office was equipped with a range of 
energy-saving technologies.”

These include: 
– A TABS system: An embedded network 

of water pipes in the mid-plane of all con-
crete slabs. Combined with a ground 
source heat pump and an outdoor air unit 
with variable volume, the TABS system 
provides pleasant and energy-efficient 
heating.

– A highly-insulated and airtight envelope 
to limit heat losses in winter. Thickness of 
Rockwool insulation in floor, 250 mm; 
roof, 200 mm; walls, 150 mm.  

– A CO2 based control of ventilation 
–  Extensive use of roof windows and fa-

cade windows
– Solar thermal collectors heating domes-

tic water.
– Awning blinds that prevent overheating, 

thereby reducing the need for cooling on 
hot days. 

– Heat pump − supplying the building with 
energy extracted from the ground under 
the building.

Energy: invisible efficiency 

While the TABS system is largely invisible 
to users of the offices, it plays a crucial role 
in terms of energy efficiency.

 “The principle is to load the building struc-
ture during the night time with thermal en-
ergy carried by water,” explains engineer 
Aymeric Novel. 

“This has several advantages. Firstly, stor-
ing cold energy in the concrete slabs at 
night, during hot seasons, will have the ef-
fect of levelling the peak cooling load during 
the daytime. In this case, the concrete slabs 
act as a radiant cooling system. This is not 
enough to reach the comfort zone during 
the peak summer time, but the remaining 
load can be met only with the conditioned 
fresh air brought by the ventilation system. 
In this way, the TABS principle and the 
fresh air required by the indoor environment 
standard work together well. Novel explains. 
He adds:
– As a consequence, the ventilation system 

can be much smaller than the convention-
al air condition system.”

 
To achieve the best results in energy effi-
ciency, attention has to be paid to small  
details.
“A lot of work went into being able to use  
as low fan and pump power as possible,”  
says Aymeric Novel. “
 “In terms of energy performance, they  
represent a significant part of the final  
energy bill.” 

 

VELUX solar 
collectors offsets the dmenad for domestic hot 
water in 60% 

VELUX awning blinds

Ceiling pannels

Lighting control 
by light sensors

VELUX roof windows 

Ventilation ducts

HVAC system with 

heat recovery

Ground Source 

Heat Pump

Water tank

TABS (Thermal Active

Building System 

VELUX Modular 
Skylights

Concrete walls with 
200 mm of isolation 

Acoustic wall

Energy demand: 
40kWh/m2/yearmax. 
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Comfort

EnErgYEnVIronmEnt

The Active House key principles are as follows:

The radar shows the results of the Active 
House rating of the VELUX Langfang office. 
However, a number of things must be borne 
in mind in the analysis: this guideline is in-
tended for use in residential buildings; the 
criteria adopted apply to European stand-
ards and not Chinese, as data is not as read-
ily available in China as it is in Europe. The 
presented score is calculated, not based on 
measured data. The highest score in the 
rating system is 1, the lowest 4.

Buildings that give more than they take

Active House is a vision of buildings that 
create healthier and more comfortable lives 
for their occupants without impacting neg-
atively on the climate – moving us towards 
a cleaner, healthier and safer world.

The Active House vision defines highly am-
bitious long-term goals for the future build-
ing stock. The purpose of the vision is to 
unite interested parties based on a bal-

anced and holistic approach to building de-
sign and performance, and to facilitate co-
operation on such activities as building 
projects, product development, research in-
itiatives and performance targets that can 
move us further towards the vision.

The Active House principles propose a tar-
get framework for how to design and reno-
vate buildings that contribute positively to 

human health and well-being by focusing on 
the indoor and outdoor environment and 
the use of renewable energy. An Active 
House is evaluated on the basis of the inter-
action between energy consumption, indoor 
climate conditions and impact on the envi-
ronment.

Comfort
•	 a	building	that	provides	an	indoor	climate	that	promotes	 

health, comfort and sense of well-being
•	 a	building	that	ensures	good	indoor	air	quality,	satisfactory	 

thermal climate and appropriate visual and acoustical comfort
•	 a	building	that	provides	an	indoor	climate	that	is	easy	for	occu-

pants to control and at the same  time encourages responsible 
environmental behaviour.

Energy
•	 a	building	that	is	energy	efficient	and	easy	to	operate
•	 a	building	that	substantially	exceeds	the	statutory	minimum	 

in terms of energy efficiency
•	 a	building	that	exploits	a	variety	of	energy	sources	integrated	 

in the overall design.

Environment
•	 a	building	that	exerts	the	minimum	impact	on	environmental	 

and cultural resources
•	 a	building	that	avoids	ecological	damage
•	 a	building	that	is	constructed	of	materials	that	can	be	recycled.

Active House Active House Radar of LF office

1.1 Daylight and view out: one of the objec-
tives of the design was to harvest as 
much daylight as possible. At 1.5, the 
project scores well in this category.

1.2 Thermal environment: the building 
scores 2.4. As it was designed to the 
high European standards for indoor en-
vironment quality (class B, PPD<10%, 
DR<20%), the building provides com-

fortable temperatures. The only reason 
for not achieving the best score is slow 
response of the heating system in the 
morning. The radiant temperature takes 
longer to rise due to the heavy thermal 
mass of the building.

1.3 Indoor air quality: the project scores 1.9. 
The Air Handling Unit delivers 100% 
fresh air and is controlled by CO2 sensors.

2.1 Energy demand: thanks to the efficien-
cy of the heating, cooling and ventila-
tion systems, and the high degree of in-
sulation, the building has a low energy 
requirement. The high score of 1.6 is 
particularly impressive given the fact 
that the target figures were scaled for 
homes, where energy intensity is lower 
than in office buildings.

2.2 Energy supply: the high score for energy 
supply of 2 is due, primarily, to the heat 
harvested by the heat pump units and 
solar thermal collectors.

2.3 Primary energy performance: The score 
for this parameter, defined for homes 
and not offices, is out of range for two 
main reasons:

a. Active House principles require the use 
of renewable electricity, which was nev-
er part of the design of this project; and, 
generally speaking, most office build-
ings do not get enough renewable ener-
gy to offset their electricity use. It is, 
however, believed that cogeneration us-
ing waste wood from production could 
lead to an improvement in this score.

b. The requirements do not take into ac-
count the variation in primary energy 
coefficient for different world location.
The average primary energy coefficient 
in China is currently 3.28, which is much 
higher than the average in Europe 
(around 2.5), which significantly wors-
ens the score. Although out of range, 
the score is better than most buildings 
in China.

3.1 Environmental loadings: the score is 
2.8. This was not an initial objective of 
the project and the LCA (Life Cycle 
Analysis) was based on data from the 
European database. The score does not, 
therefore necessarily reflect conditions 
in the construction industry in China.

3.2  Fresh water consumption: another high 
score of 2. Had the building used rain-
water and grey water recovery, the 
score might even have approached 1. 
But water-saving fixtures are in place 
and the flooring was chosen to ensure 
that maintenance and cleaning of sur-
faces required a minimum of water.
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Facilities: play and grow 

Area plan

VELUX Langfang Office and its large 
surrounding area have been equipped with 
facilities that enhance the well-being of the 
employees. With the office building located 
only around 20 metres from the factory;  
most of the amenities can be enjoyed by  
office- and factory workers alike. 
Facilities include: 
– a beach volley court 
– a football pitch
– an after-work activity zone in the base-

ment, with gym, table tennis and pool  
table.

– the Happy Farm fields, where employees 
can grow their own greens and vegeta-
bles. 

Happy Farm is located on a site, where    
VELUX has completed soil testing to ensure 
the fields do not contain harmful substances.  

A layer of topsoil has been added to enrich 
the growing conditions.
“Happy farm is a very popular activity 
among our employees,” states  Managing 
Director Christian Olsen.
“They finish their lunch quite quickly and 
spend the rest of the lunch break tending 
the gardens. When ripe, the growers get  
together to collect and share the week’s 
harvest. They grow corn, lettuce, peas,  
chili, potatoes and a range of other crops,” 
says Olsen .

Employees share the work in the fields. 
Market Development Manager Chenglin 
Guo has been given the task of crop  
protection. 
“My work on the farm is picking out harmful 
insects so they don’t eat the leaves before 
the fruit is mature.”

Employees at ‘’Happy Farm’’Employees gym/basement16         17



In order to optimise the performance of the 
building, highly-detailed energy consump-
tion data is being gathered and analysed. 

“The main energy consuming devices are 
monitored separately. The submetering  
allows for a regular analysis to fine tune  
and detect possible dysfunction,” says Novel. 
He stresses the importance of monitoring 
from the very beginning of construction:
“No building design delivers its promises 
without  proper control. This is especially 
true for low energy buildings because their 
need for energy varies a lot more in time 
than inefficient buildings.”

Monitoring

Monitoring presentation and measured data

VMS above corridor 

1st floor corridor
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DK-2970 Hørsholm
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