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� In behalve of the German Federal Ministry of the
Environment, Nature Conservation and Nuclear Safety
Office (UBA), Obrist Engineering has built up a VW T ouran
� 1,9 TDI (77 kW)
� Climatronic

with a R744 AC System

� Project Scope:
� Design, construction of a R744 AC System for the daily use in the

car pool of the UBA. 
� Design of the R744 AC System to equal cooling performance of 

Touran R134a System
� Evaluation of additional fuel consumption for both AC Systems with

R134a (production system) and R744 (Obrist system) refrigerant

Project scope
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� Customer:
� German Federal Ministry of the Environment, Nature Conservation and 

Nuclear Safety Office (UBA)

� Project responsibility:
� Obrist Engineering GmbH (Austria)

� Main component supplier:
� Behr (Stuttgart)
� BHTC (Lippstadt)

� Egelhof (Stuttgart)

� Ixetic (Bad Homburg)

� Test facilities:
� RTA – Rail Tech Arsenal (Vienna)
� SGS (Vienna)

Project participants
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� Test facilities (Rail Tech Arsenal):
� Climatic wind tunnel for train, bus and vehicles

� Variable sun load

� Dynamometer
� Variable ambient temperature, humidity and wind speed

� No equipment for fuel consumption test

Contact: www.rta.co.at

Project participants
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� Test facilities (SGS):
� Climatic wind tunnel for vehicles
� Dynamometer
� Variable ambient temperature, humidity and wind speed
� Exhaust fuel consumption test equipment
� Certified laboratory for fuel consumption testing for TÜV Austria and South 

Germany

Contact: www.sgsaustria.at

Project participants
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System structure and components
System structure
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System structure and components
Main system components

Type: LA28K
Max Stroke: 28 ccm
Pulley: 110 mm

Type: FXV
Size: 0,5 mm
Bypass: 118 bar

Type: Microch.
Equal size as
R134a

Type: Microch.
Equal size as 
R134a

Type: Coaxial
Length: 1300 mm

Type: LP Accu
Size: 350 ccm
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System structure and components
System adaptations CRFM for R744 system

Hot air backflow 
during Idle

� Implementation of 2 air flaps (one on both air 
intake slots) to prevent hot air backflow during 
Idle

� Flaps closed during Idle, open during drive 
cycle

� R744 requires better CRFM sealing than 
R134a due to thermodynamic properties

� R134a less sensitive to air back flow 
(See presentation: BEHR JSAE 2007 “R744 AC system f or compact vehicle”)

� State of the art technology (BMW... )
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Description of test procedure

1 Evaluation cooling performance of the R134a and R744 AC 
System of the Touran in the WT at RTA:
� Ambient conditions: 43�rC / 40% RH / 1000W/m2 SL

� Vehicle setting: max. cold / max. blower / recirculation
� Driving profile: 3 gear / 32kph (30 minutes)

Idle (15 minutes)

5 Gear / 100kph (30 minutes)
� Soaking conditions: 1 hour pre soaking @ 43�rC

1 hour soaking with sun load
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Description of test procedure

2 Evaluation of additional fuel consumption of the R134 a 
and R744 AC System of the Touran in the WT at SGS:
� Test conditions: 35�rC / 40% RH / NEDC / 850W heat load

28�rC / 40% RH / NEDC / 750W heat load
20�rC / 40% RH / NEDC / 700W heat load

� Vehicle setting: 22�rC / AUTO / full outside air
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Description of test procedure

2 Evaluation of additional fuel consumption of the R134 a 
and R744 AC System of the Touran in the WT at SGS:
� Test procedure:



Confidential

© All rights with Obrist Engineering GmbH also in the event of the grant of a patent. Right of disposal like copying and distribution with us.

Content

� Project scope

� Project participants

� System structure and components

� Description of test procedure

� Measured system data

� Test results

� Conclusion



Confidential

© All rights with Obrist Engineering GmbH also in the event of the grant of a patent. Right of disposal like copying and distribution with us.

Measured system data

� To ensure equal cooling performance for both systems we
measured and compared following system data:

CRFM
� Fan speed & voltage
� Air temperature inlet (GC)

HVAC
� Evaporator

Air inlet 2 temperatures
Air outlet 10 temperatures

� AC ducts 5 temperatures
� Blower voltage
� VDA compressor signal

COMPARTMENT
� Head temperature

� 4 temperatures
front

� 4 temperatures
rear

� Seat rail temperature

ENGINE
� Exhaust temperature
� Coolant temperature
� Oil temperature
� RPM
� Speed
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Test results (pull down)

23 �r�r�r�rC

31 �r�r�r�rC

25 �r�r�r�rC

29 �r�r�r�rC

R134a & R744 pull down data (average head temperature)

3G / 32 kph 5G / 100 kphIdle
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+2 K

-2 K

� Based on better cooling
performance at the end of 
driving cycle and equally
lower cooling performance
at the end of idle we
defined that both systems
have equal max. cooling
capacity.

� To compensate end of idle
temperature increase a 
higher pulley ratio or
sligthly increased
compressor volume
necessary

Test results (pull down)
R134a & R744 pull down data (average head temperature)
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Test results (fuel consumption test)
Head temperature @ NEDC 28 �r�r�r�rC test

� Average head temperature
for R134a and R744 
system within 0,1 K

� Comparable cooling
performance
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Test results (fuel consumption test)
Fuel consumption VW Touran TDI 1,9; T_amb: 20 �r�r�r�rC / 28�r�r�r�rC / 35�r�r�r�rC
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Test results (fuel consumption test)
CO2 emissions VW Touran TDI 1,9; T_amb: 20 �r�r�r�rC / 28�r�r�r�rC / 35�r�r�r�rC

CALCULATION Baseline: 1liter diesel generates 2590g  of CO2 emission (according to Green Mac LCCP V3)

Use of the R744 AC
system reduced CO 2

emissions by:

10 g/km
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� R744 AC System implemented within the packaging space
of the R134a mass production system (Exception: Accu) 

� Slight adaptations on the CRF-Module required to 
minimize air back flow with state of the art technology

� System is matching the R134a cooling performance level

� Additional fuel consumption of the R744 AC system was 
significantly reduced compared to the R134a AC system
under all test conditions !

Conclusion


