MAKING MODERN LIVING POSSIBLE

How to push Natural Refrigerants
in the Natural Way...

(otherwise they should not make it)

Dr.-Ing. Jurgen Suss
suess@danfoss.com
VP R&D

Brussels, 27th Oct 2010



MAKING MODERN LIVING POSSIELE

Darifol

The Global
Warming issue ...

IPCC

RN AAE)
PANEL o AL
CLIMATE CHanGE




MAKING MODERN LIVING POSSIELE ! é

The two types of
Mobile Air Ccrnziiioning (HFC) CcO ntl"i butiOnS -

ﬁé&" . . (i N
Energy use for sysﬁem operatlpnd!;;;;\-.‘-_.

11 77 \ R 1 Ll Vl'l.
Commercial Refrigeration ‘ Indirect Emissions 1 g

(Supermarket DX HFC) _ ‘ _

Nt Iaakage/rele e
| 4! |I ¥

SI?OJ"'I :

"*-.l." - 1.. Jr-;r o
N z'f-

Unitary Air Condition/Heat Pump (HFC) Leakage

'.- -t

Commercial Air Condition (HFC)

Light Commercial Appliance SME (HFC) @
Water Chiller (HFC)

Domestic Refrigerator (HFC)
Domestic Refrigerator (HC)

REFRIGERATION & AIR CONDITIONING DIVISION



MAKING MODERN LIVING POSSIELE

Refrigerants options
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The HC refrigeration application map

Proven application of HCs
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Depending on the component selection,

the system layout and the actual cooling
requirement CO2 systems can be better, equal or
worse than HFCs ones.

But with increasing ambient temperature the COP of &

CO2 systems generally drop faster... G
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CO, Status Supermarket/Industrial
Refrigeration

e Direct GHG emission from

Syotem calls for an

_ compressor(s .
R134a R404A| A Hoh o0 e alternative solution |
R290: R1270r' Cascade heat exchanger
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co, . -~ =Cooling generation with CO2 r
~ has energetic drawbacks in
e rather warm climates, but
otherwise...

e Cascade systems build on
state of the art technology
and are globally applicable
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Ammonia (already well established...)

1. Ammonia is a excellent in various ways ...

1. Environmental benign

2. High efficie"ncy in a relative big

temperature range : 4
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How to push natural refrigerants further?

Liability:
_ 1. Elifﬁinate liability barriers in a responsible way
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