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Reciprocatiol Rotation
Scroll type Rotary vane type | Through vane type
2
- High reliability - Suitable for - Superior in NVH - Suitable for
- Small size variable and good power i
- Good total displacemernt saving - Low price because
batance - Large torque of simple structure
fluctuation - Suitable for
variable
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name HCFC (R12) HFC (R134a) CO, (R744)

ozon damage yes yes no, it is natural gas

global warming potential GWP = 8100 GWP = 1300 GWP=1

€0, emissions from operation 2600 kg / car 2600 kg / car 1800 kg / car

€O, GWP-equivalent 8100 kg / car 1300 kg / car 0,5kg / car

over service life

p 10700 kg / car 3800 kg / car 1800,5 kg / car
banned in 1990 2005 due to technical advantages

air-conditioning air-conditioning

60 1 head compartment temperature system 'on’ system ‘off’

temperature [°C]

At = 12 min

0Tt
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= R134a
- CO,

12 18 18 21 24 27 30

at 28 °C, at 25 °C, compressor
time [min) compressor without clutch
with clutch {compressor always

running)
8 R134a §} CO,
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expansion 2
device @
5 100
n
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compressor & 50
reservoir
i i
vaporizer 20
enthalpy [kJ/kg]
2=)| 2 XA
2= 3HS s EEg=z BET(AHI| N)
700 - 8,000 rpm 3.38 MPa 12.0 MPa 5-15°C
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‘Sanden/Luk CO2 F=7|

Wobble Type | Swash Plate Type |

*30cc =

*30cc-36cc =
°*R134a 160 cc =t E2

& Specification
Swash Ring Type

Typel Variable displacement
Swept volume 26 cc 3lcc
No. of cylinder 4 5
Mass flow 0-350 kg/h
Speed 600 ~ 11,200 rpm
Max discharge Pressure 13.5 Mpa (Burst Pres. 45.0 Mpa)
Max. crankcase Pressure 11.0 Mpa (Burst Pres. 33.0 Mpa)
Inlet Temperature (T} -40 °C ~+170°C
Di i 100 mm
Weight 5.5kg
= ol&EI S
P, =4 MPa, p, = 12 MPa; 1, = 30°C 100 1 Py =4 MPa. p, = 12 MPa: , = 30°C
100 is. efficiency -
Vol. efficiency (%)
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Obrist CO2 ¢}=7|

€ Specification

I Fixed Swash Ring Type

Typel Fixed displacement
Swept volume Up to 42.5 ce/rev
No. of ¢ylinder 7

Max 500 k
Mass flow (at p,=40bar, t,=30"Cg,/;z=120bar)
Speed 600 ~ 3000 rpm
Inlet Pressure (P,) 10 ~ 80 bar
Outlet Pressure (P,) 70 ~ 140 bar
Inlet Temperature (T,) -40 °C ~+80°C
Dimension 123 x 250 mm
Weight 13.5kg

& Specification

Typel Variable displacement
Swept volume 33 cc/rev
No. af cylingier 7
Mass flow at p,%b?r?t,zgg"lég,/;flmbar)
i Speed 600 ~ 8000 rpm
b Tnlet Pressure (P)) 10 ~ 80 bar
oﬁ Outlet Pressure (P,) 70 ~ 140 bar
Inlet Temperature (T,) -40 °C ~+80 °C
Dimension 123 x 250 mm
Weight 13.5kg

Mass Flow Rate vs. Compressor Speed
of Variable Swash Ring Type

tV1= 30 {4 pV1=40ba, pV2=120ba, (9922 Ted No: 0000216
500 L I I
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JFE1 A 95| (Swash Plate Type) | [®EA 2501 (Scroll Type) |

*Toyota Hybrid Vehicle (4.6 cc)
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