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Chiller market: expectations in 5 years
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COP on evaporating side

5 P

—- Scroll R410A
4,5 + Vite R134a
-=- Scroll R407C

COP

3,5

2,5 |
-10 -5 0 5 10




COP Screw R134a over Scroll R410A
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Starting currents
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Limits R407C / R410A
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SCREW: Limits R407C / R134a
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CFC, HCFC & HFC's main features

CFC Similar to Applications ODP GWP Glide, T Components L ubricants
R 12 - L.T. 1,00 8100 0 12 MO
R 502 - L.T. 0,33 550 <0,5 22, 115 MO
HCFC Similar to Applications ODP GWP Glide, T Components Lubrificants
R 22 - L.T. M.T. H.T. 0,055 1700 0 22 MO
HFC Similar to Applications ODP GWP Glide, T Components L ubrificants
R 134a R12 M.T. H.T. 0 1300 0 134a POE
R 404A R 502 L.T. M.T. 0 3800 <0,5 125, 143a, 134a POE
R 407C R 22 M.T. H.T. 0 1600 54 32, 125, 134a POE
R 410A R 22 M.T. H.T. 0 1900 <0,5 32, 125 POE

H.T.=High temperature - M .T. = M edium temperature - L.T. = Low temperature
MO =Mineral oil - POE = polyester
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HFC's features and comparison with HCFC R 22

Features R 22
Glide [C] 0
Pressure at 54,5T [bar] 21,5
compressor's EER [% R 22] 100%

Heat exchange -
Pipes' diameters -
System performances 100%

Plant's costs -

Necessary re-design -
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Lower pressure drop
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Higher heat exchange coefficient
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COPImmmxezmaamtt

Air cooled chiller's COP compared to R22

Refrigerants
COP referred to R 134a R 407C R 410A
Theoretical 1% -1% -6%
Compressor -2% -1% 2%
Heat exchangers -2% 2% 2%
Net -3% -6% -2%
COP difference (R 410A - R 407C) - 4 % ®
COP difference (R 410A - R 134a) 1%
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R410A Advantages

« Smaller components; evaporatorsisurfaces, pipaeiameters, compressor’s
size. This implies lower manufacturing costs

= Lower pressure drop and consequently:

o | ower number of circuits on evaporators and condersx's with consequent
costreduction,in particular on’HP.

« Easier distribution

» Lower refrigerantcharge
» Potentially higher efficiency of the system.
« No capacity reduction compared to'R22

e Lower compressor’s noise-level due to the lower moyg masses and due to the
compressor’s thicker frame (necessary to bear higihg@ressures).
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From Theory to Practice



From Theory to Practice
Zeta 2002 10.2

Zeta 2002 10.2 performances with different refriger  ants

Refrigerants
R410A R407C R22
Cooling capacity [kW] 104,3 102,4 105,4
Absorbed power [kW] 36,8 37,6 35,7
COP 2,84 2,72 2,95
COP difference (R 410A - R 407C) - 4 % ®
COP difference (R 410A - R 22) - -4% ®

<>



