
IT Cooling Solutions

STULZ Dynamic Free Cooling
Up to 60 % more energy efficiency 
in the data centre – worldwide
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DFC – up to 60 % more energy-efficient 
thanks to innovative STULZ Free Cooling 
strategy

The STULZ CyberAir 2 with DFC is the first precision air-condi-
tioning system in the world that automatically switches to the 
best operating mode depending on the heat load in the data 
centre and seasonal variations in ambient temperature. DFC 
(= Dynamic Free Cooling) was developed exclusively for the 
STULZ CyberAir 2 with Indirect Free Cooling.

Full hybrid with Indirect Free Cooling

DFC combines compressor cooling and Free Cooling in four 
stages in all, and automatically searches for the most eco-
nomical operating mode. In cool weather, DFC makes use of 
economical Indirect Free Cooling, which extracts all its cool-
ing power from the ambient air. Energy-intensive compressor 
cooling (DX) is only switched on when absolutely necessary.

DFC for fully electronic savings

With utmost sensitivity and precision, DFC selects the most 
energy-saving mode, controls the speed of the EC fans in the 
A/C unit and those of the dry coolers, regulates the position 
of the control valves, reduces the electricity consumption of 
the pumps and ensures precise interior climate control. By 
incorporating standby units as well, DFC keeps all units, 
pumps and dry coolers in perfect balance in energy-saving 
partial load mode.

Energy savings with DFC

•  Up to 60 % energy savings 

•   The world’s first system with automatic 
efficiency optimisation

•   Automatic switch between 
compressor cooling and Indirect Free Cooling 

•   Networking of all active components: 
A/C and standby units, control valves, 
compressors, EC fans, pumps and dry coolers

The higher capital investment in a STULZ CyberAir 2 with DFC 
compared with a conventional air-conditioning system is offset 
after just a few years.

Conventional air-conditioning solution

Air-conditioning solution with Free Cooling

1000 €
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DFC

The DFC system – individual A/C units work in perfect 
harmony with Indirect Free Cooling

Each A/C unit works with a DX refrigerant circuit comprising 
an evaporator, electronic expansion valve (EEV), scroll com-
pressor and brazed plate condenser – and a separate chilled 
water circuit for use of Indirect Free Cooling. The mechanical 
switchover from DX to Indirect Free Cooling mode is achieved 
steplessly by means of 2-way valves.

When room air flows through the heat exchanger in DX 
mode, the heat is transferred to a refrigerant, and emitted 
into the ambient air via a pipe system leading to an external 
dry cooler. Both the A/C unit and the dry cooler are equipped 
with EC fans with stepless control. Speed-controlled pumps 
are used in Free Cooling mode to supply the water/glycol 
mixture.

DFC controls all the components of the air-conditioning 
system with precision and always selects the best possible 
operating point, ensuring an optimum supply of cold air in 
the data centre.

Room load

A/C units
Standby units

Room temperature

Pumps

Ambient temperature

Dry coolers
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In moderate climates north and south of the equatorial zone, the energy-saving 
advantages of the STULZ CyberAir 2 with DFC can be exploited to the full. Electricity 
consumption for data centre air-conditioning falls by up to 60 %.

MIXED

Ambient temperature Energy consumption

STULZ Direct Free Cooling DFC

•   Electronically controlled cooling system, 
combined compressor cooling and 
Free Cooling in four stages:

  • FC Free Cooling energy-saving mode
  • EFC Extended Free Cooling
  • MIXED Compressor and Free Cooling
  • DX Compressor cooling

•  Electronic load distribution for partial load mode

•   The efficiency of the compressor is increased in 
Mixed mode thanks to the electronic expansion valve

DFC – energy-saving advantages worldwide
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  75 %

   26 °C

  13 °C

FC

29 %
Energy consumption

Room load

Room temperature

Outdoor temperature

Operating mode

Evaporator
Free Cooling coil
Compressor

  75 %

   26 °C

  14 °C

EFC

32 %
Energy consumption

Room load

Room temperature

Outdoor temperature

Operating mode

Evaporator
Free Cooling coil
Compressor

  75 %

   26 °C

 17 °C
49 %
Energy consumption

Room load

Room temperature

Outdoor temperature

Operating mode

Evaporator
Free Cooling coil
Compressor

MIXED

  75 %

   26 °C

 24 °C

DX

74 %
Room load

Room temperature

Outdoor temperature

Operating mode

Energy consumption

Evaporator
Free Cooling coil
Compressor

DX (compressor cooling)

As shown in this example, when the ambient temperature 
rises above 24 °C, the DFC system automatically selects 
energy-intensive DX mode. But even in this mode, savings 
are achieved through the use of modern components (EEV). 
Allowing higher room temperatures can boost this savings 
effect even further, as the compressor is activated later on.

Indirect Free Cooling installation with CyberAir and DFC Direct Free Cooling

Here we present an example showing the 4 operating modes and the required energy for the air-conditioning at 75 % capacity 
and a room temperature of 26 °C in the data centre. Thanks to the scalability of the DFC, this example can be applied to data 
centres of almost any size.  

MIXED (compressor and Free Cooling)

When the ambient temperature lies between 16 °C and 
23 °C, the system activates Mixed mode. In other words, 
compressor cooling is joined by Free Cooling. 

In this mode, too, the higher the permitted room tempera-
ture, the longer the period during which use of DX mode 
can be reduced and more cost-efficient Mixed mode can be 
used!

FC (Free Cooling)

When ambient temperatures are below 13 °C, pure, cost-
efficient Free Cooling mode is possible. There is no need for 
additional use of a compressor.

EFC (Extended Free Cooling)

When ambient temperatures lie between 14 °C and 15 °C, 
Extended Free Cooling is activated, and the compressor is 
switched off completely! The airflow increases in EFC mode, 
so that Free Cooling can also be used at higher temperatures. 

DFC with Indirect Free Cooling can be employed in most regions of the world, 
depending on the local temperature profi le.

Example: In Hamburg, pure DX mode is required for only 21 % of the year!
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 DFC – the key to efficiency lies in
a combination of good ideas

Automatic mode selection with
C7000 microprocessor

The controller in the A/C unit ascertains the most favourable 
operating mode at any one time on the basis of the ambient 
temperature and the heat load in the data centre, and incor-
porates available standby units.

Indirect Free Cooling

In cool weather, DFC makes use of economical Indirect 
Free Cooling, which extracts all its cooling power from the 
ambient air. The water/glycol circuit separates the circulating 
air circuit in the ICT room from the ambient air circuit, so that 
in Indirect Free Cooling mode, ambient air is not conveyed 
directly into the data centre. Indirect Free Cooling does not 
depend on the quality of the ambient air. This means no dust, 
no pollen and no problems with excessively dry or moist air! 
Instead, the added benefits are longer maintenance intervals, 
fewer filter changes and lower operating costs.

Dynamic component control

With utmost sensitivity and precision, DFC selects the most 
energy-saving mode, controls the speed of the EC fans in the 
A/C unit and those of the dry coolers, regulates the position 
of the control valves, controls the speed of the pumps and 
ensures precise interior climate control. It doesn’t matter 
whether your data centre has three A/C units, or twenty: 
DFC can be scaled to fit without problem and satisfies every 
individual requirement – even in the largest of data centres.

The C7000 microprocessor: a highly intelligent development by STULZ engineers
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In conventional operating mode, 
the active A/C units run continuously 
at full load. The standby A/C unit 
remains unused.

In partial load mode, the Standby 
Manager distributes the reserve 
capacity evenly between all A/C units.

Free Cooling standby manager

Unlike with conventional unit sequencing, the STULZ standby 
manager always exploits existing reserve capacity for cooling, 
whenever possible. The advantages are reduced fan power 
input and lower noise emissions, with simultaneously improved 
air distribution in the data centre. The remaining units only run 
at full load in DX mode or when individual units fail or require 
maintenance.

The technology behind the standby manager:

•   The enlarged heat exchanger surface means that water of 
a higher temperature can also be used for Indirect Free 
Cooling. Increasing the temperature of the water extends 
the period that Free Cooling can be used, because the 
chilled water is able to dissipate the heat load into the 
environment via the dry coolers, even at higher ambient 
temperatures.

•   The airflow is reduced earlier on – achieving a considerable 
reduction in the energy consumption of the fan. 

Dynamic water temperature

In conventional air-conditioning systems, Free Cooling begins 
at a certain preset water temperature. DFC, on the other 
hand, controls the mode in accordance with the current heat 
load in the data centre – which is frequently below this set 
value! Instead, the actual heat load can be dissipated when 
there is a smaller temperature difference between the chilled 
water and the room air. DFC exploits this fact and works 
dynamically, i.e. without a fixed starting value, which means 
that it can considerably increase the number of operating 
hours using Free Cooling.

Optimised unit design

The enlarged surface produces an extended heat exchanger 
surface and improved air conduction with less resistance. The 
air can flow through the system better – with a positive 
effect on the fan power input. Another additional benefit of 
the optimised unit design is a reduction in operating noise.

Dual 2-way valve

Each A/C unit is equipped with two 2-way valves, and supplies 
the connected components (brazed plate condenser and Free 
Cooling coil) with exactly the right quantity of water for the 
current operating mode. This saves pump energy.

* Values refer to the selection of the system
** Values depend on the local weather profile. This example refers to Hamburg.

The enlarged surface ensures improved air conduction with less resistance. 

Load status
Actual 

heat load

Required 
water temp. 

°C*

Required 
ambient temp.  

°C*

FC & MIXED 
Annual operat-

ing hours in 
%**

Full load

60 % load

80 % load

40 % load

500

300

400

200

10.4

15.8

13.1

18.4

7

14

11

17

43 %

79 %

63 %

92 %

Capacity 
25 kW

Capacity 
25 kW

Energy savings with standby management

Power input of fans:
2 x 50 kW

Power input of fans:
3 x 15 kW

100 %

45 %
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Close to you all over the world.

... With specialist, competent partners in our subsidiaries and exclusive 

sales and service partners around the world. Our five production sites are 

in Europe, North America and Asia.

www.stulz.com

STULZ Company Headquarters

 D STULZ GmbH
  Holsteiner Chaussee 283 . 22457 Hamburg  
  Tel.: +49(40)55 85-0 . Fax: +49(40)55 85 352 . products@stulz.de

STULZ Subsidiaries

  AUS STULZ AUSTRALIA PTY. LTD. 
  34 Bearing Road . Seven Hills NSW 21 47
  Tel.: +61(2)96 74 47 00 . Fax: +61(2)96 74 67 22 . sales@stulz.com.au

  CN  STULZ AIR TECHNOLOGY SYSTEMS (SHANGHAI) CO., LTD. 
No. 999 Shen Fu Road, Min Hang District . Shanghai 201108 . P.R. China 
Tel.: +86(21) 54 83 02 70 . Fax: +86(21)54 83 02 71 . info@stulz.cn

  E STULZ ESPAÑA S.A.
  Avenida de los Castillos 1034 . 28918 Leganés (Madrid) 
  Tel.: +34(91)517 83 20 . Fax: +34(91)517 83 21 . info@stulz.es

  F STULZ FRANCE S. A. R. L.
  107, Chemin de Ronde . 78290 Croissy-sur-Seine 
  Tel.: +33(1)34 80 47 70 . Fax: +33(1)34 80 47 79 . info@stulz.fr

  GB STULZ U. K. LTD.
  First Quarter . Blenheim Rd. . Epsom . Surrey KT 19 9 QN 
  Tel.: +44(1372)74 96 66 . Fax: +44(1372)73 94 44 . sales@stulz.co.uk

   I STULZ S.P.A.
  Via Torricelli, 3 . 37067 Valeggio sul Mincio (VR) 
  Tel.: +39(045)633 16 00 . Fax: +39(045)633 16 35 . info@stulz.it

  IN STULZ-CHSPL (INDIA) PVT. LTD.
  006, Jagruti Industrial Estate . Mogul Lane, Mahim . Mumbai - 400 016 
  Tel.: +91(22) 56 66 94 46 . Fax: +91(22) 56 66 94 48 . info@stulz.in

 NL STULZ GROEP B. V.
  Postbus 75 . 1180 AB Amstelveen
  Tel.: +31(20)54 51 111 . Fax: +31(20)64 58 764 . stulz@stulz.nl

  NZ STULZ NEW ZEALAND LTD.
  Office 71, 300 Richmond Rd. . Grey Lynn . Auckland 
  Tel.: +64(9)360 32 32 . Fax: +64(9)360 21 80 . sales@stulz.co.nz

  PL STULZ POLSKA SP. Z O.O. 
  Budynek Mistral . Al. Jerozolimskie 162 . 02 – 342 Warszawa 
  Tel.: +48(22)883 30 80 . Fax: +48(22)824 26 78 . info@stulz.pl

  USA STULZ AIR TECHNOLOGY SYSTEMS (SATS), INC.
  1572 Tilco Drive . Frederick, MD 21704 
  Tel.: +1(301)620 20 33 . Fax: +1(301)662 54 87 . info@stulz-ats.com

   ZA STULZ SOUTH AFRICA PTY. LTD.
  P.O.Box 15687 . Lambton 1414 . Gauteng
  Tel.: +27(11)873 68 06 . Fax: +27(11)873 31 36 . aftersales@stulz.co.za

Te
ch

ni
ca

l d
at

a 
su

bj
ec

t 
to

 c
ha

ng
es

 w
it

ho
ut

 n
ot

ic
e.

 · 
10

0
03

77
0

9
-1

0 
en

 · 
©

 S
TU

LZ
 G

m
b

H
, H

am
bu

rg


