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As part of its environmental policy, Merak has designed and manufactured

an HVAC unit that uses the new, environmentally friendly refrigerant 

HFO1234yf – putting the company one step ahead on the environmental 

protection front.

Green technology
inside

Merak environmental c are

Merak has always been committed to protecting the 
environment. From the very outset, the company has 
looked for alternative solutions to help reduce global 
warming and prevent depletion of the ozone layer. 
Reducing the power consumption and greenhouse 
gas emissions of its products has always been a pri-
ority. One example is the heat pump that was firstly 
designed and manufactured by Merak in railway air 
conditioning systems in 1981. 

Now, following further research and development 
work in this field, Merak presents its first HVAC unit using 
the HFO1234yf refrigerant. The use of this new refrigerant, 
whose global warming potential is much lower than 
ones in current use (4 compared with 1,300 for the 
R134a) represents a revolutionary change in air 
conditioning systems for railway vehicles.  

A wide range of tests on the unit have been carried 
out in Merak’s thermodynamic laboratory, with more 
than satisfactory results.

environmental aspec ts

Indicators R134a R407C HFO1234yf

GWP (Global Warming Potential)100 years 1,300 1,653 4

ODP (Ozone Depletion Potential) 0 0 0

Average lifetime in
the atmosphere 

13.8 years 6-40 years 11 days

Source: IPCC Third Assessment Report 2001

H e a t i n g ,  V e n t i l a t i o n  a n d  A i r  C o n d i t i o n i n g  ( H V A C )



O n - B o a r d - P r o d u k t e

Customer benefits

	 �Environmentally friendly refrigerant in response 
to increasingly restrictive market demands in 	
terms of environmental protection

	 Reduction of greenhouse gas emissions due to 	 	
	 low Global Warming Potential (GWP100 years = 4)

	 �Weight, dimension and cooling circuit are similar 
to HVAC equipment using the R134a refrigerant

	 Can be used with high efficiency in all climatic 	 	
	 zones contrary to CO2 and air cooling systems

	 The price of this new equipment is much lower	 	
	 than the ones using air and CO2 as cooling agents

	 This technology can be used in all types of 	 	
	 railway vehicles

main technic al charac teristics	

Roof-mounted compact HVAC unit with two 	
independent cooling circuits.

	 Refrigerant HFO1234yf

	 Cooling capacity: 35 kW

	 Ambient temperature: 40°C

	 Number of compressors: 2 

	 Voltage/frequency: 400V/50Hz

	 Control panel mounted inside the HVAC unit 

	 Adaptable to all train communication networks 

GREEN INNOVATION DEVELOPMENT

1987	 Montreal Protocol on substances that deplete the ozone layer. As a result, these substances (CFCs and HCFCs)	 	 	 	
	 have to be progressively eliminated.

1997	 Kyoto Protocol to reduce greenhouse gases (GHG) emissions.

2006	 European Directive 2006/40/EC. Prohibits mobile air conditioning systems (MACs) from using  fluorinated greenhouse gases	 	
	 with a Global Warming Potential higher than 150. This directive applies to the automotive sector. 	 	 	 	 	
	 It will be valid with effect from 01/01/2011 for new types of vehicles; and from 01/01/2017 for all new vehicles.

2007-2010	 Several automotive builders analyse alternatives in order to comply with the directive. The HFO1234yf is	 	 	 	
	 tested in car air conditioning systems.	 	 	 	 	 	 	 	 	 	
	 Merak investigates and compares alternative technologies (CO2 , air and HFO1234yf cooling agents) and builds	 	 	
	 several prototypes.

	 SAE International recommends HFO1234yf as the refigerant in air conditioning systems in cars to fulfill the EU requirements. 

July 2010	 General Motors announces that it will introduce the HFO1234yf  refrigerant in some models by 2013.

September 2010	 Merak, as a pioneer in the railway industry, introduces the first HVAC unit with the environmentally friendly

	 refrigerant HFO1234yf.



R a i l  V e h i c l e  S y s t e m s

Merak Sistemas Integrados		
de Climatización, S.A.
C/ Miguel de Faraday, 1
Parque Empresarial „La Carpetania“
28906 Getafe
Spain
Tel: +34 91 495 90 00
www.merak-hvac.com
www.knorr-bremse.com

Europe – Africa
 
Austria – Mödling
Dr. techn. J. ZELISKO GmbH 
Tel: +43 2236 409 0  

Knorr-Bremse GmbH   
Tel: +43 2236 409 0  

Austria – Kematen/Ybbs
Knorr-Bremse GmbH 
Division IFE   
Tel: +43 7448 9000 

Czech Republic – Brno
IFE-CR, a.s.   
Tel: +42 0532 159 111 

IGE-CZ s.r.o.   
Tel: +42 0548 424 050

France – Reims
Freinrail Systèmes 
Ferroviaires S.A. 
Tel: +33 3 2679 7200  

Germany – Berlin
Knorr-Bremse Systeme für 
Schienenfahrzeuge GmbH 
Zweigniederlassung Berlin
Tel: +49 30 9392 0  

Germany – Munich
Knorr-Bremse Systeme für 
Schienenfahrzeuge GmbH
Tel: +49 89 3547 0 

Hungary – Budapest
Knorr-Bremse Vasúti Jármű 
Rendszerek Hungária Kft. 
Tel: +36 1421 1100  

Italy – Florence
Knorr-Bremse
Rail Systems Italia S.r.l.  
Tel: +39 055 3020 1  

Italy – Rozzano
Microelettrica Scientifica SpA 
Tel: +39 02 575 731

Netherlands – Leeuwarden
IFE Tebel Technologies B.V. 
Tel: +31 58 297 3333  

Poland – Kraków
Knorr-Bremse Systemy 
dla Kolejowych Srodków 
Lokomocji PL Sp. z o.o. 
Tel: +48 12 260 96 10 

Romania – Bucharest
Knorr-Bremse SRL
Tel: +40 37 400 5155  

Russia – Moscow
Knorr-Bremse Systeme 
für Schienenfahrzeuge GmbH 
Tel: +7 495 739 01 13  

South Africa – Spartan
Knorr-Bremse (SA) (Pty) Ltd. 
Tel: +27 11 961 7800  

South Africa – Johannesburg
Microelettrica Scientifica
(PTY) Ltd 
Tel: +27 11 794 3330 

Spain – Madrid
Sociedad Española de Frenos 
Calefacción y Señales, S.A. 
Tel: +34 91 145 9400   
  
Sweden – Lund
Knorr-Bremse 
Nordic Rail Services AB  
Tel: +46 46 3293 50

Switzerland – Niederhasli
Oerlikon-Knorr 
Eisenbahntechnik AG  
Tel:+41 44 852 31 11

United Kingdom – Melksham
Knorr-Bremse 
Rail Systems (UK) Ltd. 
Tel: +44 1225 898 700  

United Kingdom – Derby
Sydac Ldt 
Derwent Business Centre 
Tel: +44 1332 299 600  

United Kingdom – Donchaster
Techtrain Associates Ltd
Tel: +44 1302 360043 

A m e r i c a

Brazil – São Paulo
Knorr-Bremse Sistemas para 
Veículos Ferroviários Ltda. 
Tel: +55 11 5681 1129  

Canada – Kingston
Knorr Brake Ltd. 
Tel: +1 613 389 46 60  
 
USA – Randolph
Microelettrica USA LLC  
Tel: +1 973 598 0806

USA – Watertown  
New York Air Brake		
Corporation 
Tel: +1 315 786 52 00

USA – West Chicago
Anchor Brake Shoe Company
Tel: +1 630 293 1110

USA – Westminster
IFE North America 
Tel: +1 410 875 1468 
 
Knorr Brake Corporation  
Tel: +1 410 875 09 00  

Merak North America LLC   
Tel: +1 410 875 09 00  

A s i a  –  A u s t r a l i a

Australia – Granville NSW
Knorr-Bremse 
Australia Pty. Ltd. 
Tel: +61 2 8863 6500

Australia – Adelaide
Sydac Pty Ldt
Tel: +61 8239 3600  

China – Beijing
Knorr-Bremse CARS LD Vehicle 
Brake Disc Manufacturing 
(Beijing) Co., Ltd.
Tel: +86 10 5101 0999

Knorr-Bremse Nankou Air 
Supply Unit (Beijing) Co. Ltd. 
Tel: +86 10 5164 2640

Knorr-Bremse Systems for 
Rail Vehicles (Suzhou) Co. 
Ltd. Beijing Office 
Tel: +86 10 6802 9088  
 
China – Guangzhou
Westinghouse 
Platform Screen Doors
(Guangzhou) Ltd. 
Tel: +86 20 8770 8700

China – Hong Kong
Knorr-Bremse Asia Pacific
(Holding) Limited 
Tel: +852 3657 9800 

China – Qingdao
IFE-Victall Railway
Vehicle Door Systems
(Qingdao) Co., Ltd.
Tel: +86 532 8793 8512

China – Shanghai
Merak Railways Technologies 
(Shanghai) Co., Ltd.
Tel: +86 21 5192 5800

China – Suzhou New District
Knorr-Bremse Systems for 
Rail Vehicles (Suzhou) Co. Ltd.  
Tel: +86 512 6616 5666

China – Wuxi
Merak Jinxin Air Conditioning 
Systems (Wuxi) Co., Ltd. 
Tel: +86 510 8558 3133  

India – Faridabad
Knorr-Bremse
India Private Ltd.
Tel: +91 129 227 64 09

Japan – Tokyo
Knorr-Bremse 
Rail Systems Japan Ltd. 
Tel: +81 3 53 91 10 13

Korea – Seoul
Knorr-Bremse 
Rail Systems Korea Ltd. 
Tel: +82 2 22 80 55 55

Singapore – Singapore
Knorr-Bremse Asia Pacific
(Holding) Limited 
Tel: +65 6555 0105
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