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Welcome

Specialists for the highest precision products in
steering, chassis, brakes and air conditioning 
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ixetic's story of the R744 compressor development

1996
• Project start
• First development of carbon dioxide compressor development

1996 - 2000
• Principle investigation for components

shaft seal, piston ring, efficiency controllability

2000 - 2005 • Definition of final concept, fleet testing

From 2005
• Preparation for mass production for first generation
• Development of complete compressor family

Future
• Delivery of tool parts is currently in progress
• Foundation of new limited company
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• OCR – rate below 0,5% at any condition
• Leakage below 15gramm/year
• Temperature load up to 180°C oil temperature
• Reliability
• Controllability

R744 Compressor Design Requirements

• Highest cooling performance with dual evaporator system: Mass flow  300kg/h

• NVH:Large no. of cylinders
Luxury Cars

General
requirements

• Compact car application needs design review to decrease costs
• Small size and low weight, smallest number of cylinders
• Torque information within 1Nm bidirectional
• Use of fixed displacement compressors

Compact Cars
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Swash-Plate drive mechanism à No correlation between valve signal and torque

Key Design - Controllability of Drive Mechanism

Swash-Ring drive mechanism à Correlation between valve signal and torque
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Torque-Monitoring for compact cars
Analytic Way to estimate driving torque ?
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Option 1: Evaporator Airside
Balance

Option 2: Set point of "VR"-
Control Valve

Option 3: Compressor + EXV 
Characteristic

èAll provide limited accuracy

∆his = Enthalpy(Pd;Td,is)-Enthalpy(Ps;Ts)
Pd by Pd-sensor (if available)
Ps,Ts Unknown; rough estimation out of    
Evaporator Balance
Td,is= f(Pd;Ps;Ts; Refrigenrant Properties)

èCritical Information, low accuracy

Compressor test bench value provides 0,3%
accuracy
èHigh accuracy, but Run in Effects and 
Mass Production Variation to be regarded

Available for Motor 
Management

èNo Problem

Overkill? Have a look at the calculation Empiric Method: Torque= f (PW) - Diagram
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Control Structure
Signal Flow

Compression
Chambers

Driving
Mechanism

Gas
Cooler

EXV

Evaporator

(Pc-Ps)

PWM
Stroke

Option 1: VR-Control

VR

Pd -Ps

VR

VR

RPM

RPM
Torque

Pd

Ps

Pd

Ps

TAEO

Option 2: ∆P-Control

Standard: Ps-Control 

Valve

-
+

Torque

Solenoid F

Option 3: 
cut internal feed back
è real "control by wire"

∆P

Compressor         AC-System

F Force
D Discharge Pressure
Ps Suction Pressure
VR Refrigerant Volume Flow
TAEO Temperature Air Evaporator Outlet

Feed forwards
Feed backwards
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Self controlling behaviour of compact swashring compressor

speed change compensation
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New generation swashring compressor for compact cars

-20-25 cc displacement,

-100mm pulley, clutchless drive

-OCR below 0,5%,

-temperature capability 200°C permanent

-New ixetic torque management integrated

-max speed 11200 RPM

- VDA-``small``- mounting
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Compact Swashring compressor for VDA-small connectors
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900 RPM 2500 RPM

5000 RPM

Compressor
LA28K

Gascooler
(mid size car part)

Accu+IHX-unit
(mid size car part)

Evaporator
(mid size car part)

Expansion device
Obrist/ Egelhof ∆P-type

Test results
Torque management compact swash-ring in open loop mode
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Ixetic fixed displacement compressor for R744 low cost solutions
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Use of fixed displacement compressors for R744 systems

Problem: R744 operates in supercritical mode, mass flow peaks initiate very
dynamic discharge pressure peaks

Question: How to avoid those pressure peaks ?

Use discharge pressure sensor 
for feeding clutch signal

Use expansion device with 
pressure relief function

Additional discharge
gas volume

Limitation of mass flow
at the compressor

2

3

4

May lead to short clutch
cycling periods

Brings high mass flows that 
reduces cycling clutch periods

Maybe not efficient at
overcritical condition

How to realize with a fixed 
displacement compressor?

1
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About 10% lower isentropic
efficiency at low speeds.

Result of mass flow limitation
LA15K isentropic efficiency without massflow imitation

suction temperature= 30°C, suction pressure= 40 bar

LA15K, Isentropic Efficiency with massflow limitation
suction temperature= 30°C, suction pressure= 40 bar
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How to achieve Low OCR Rate

Oil separator

Oil storage
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LA15K Oil blow rate (% refrigerant flow)
Suction Temperature= 30°C, Suction Pressure= 40 bar
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New compressor principle

Behr demonstration car uses new ixetic compressor principle

Performance and drivability are similar to R134a systems with fixed compressors!
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Summary

Due to more than 10 years of development ixetic has
leading experience within CO2 compressor development worldwideExperience

Series Production
ixetic prepares to start series production with
international car manufacturers

Product Line
Complete product line covers all possible areas of
application

Compact Cars   

Efficiency & Quality   

Due to compact dimensions a solution for compact cars
is as well available as one for luxury cars

ixetic's CO2 compressors combines high degrees
of efficiency, durable design and low weight
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Thank you for your attention

For more details, go to  R 744.com


