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CO, as refrigerant

Pressure Log p,h-Diagram of CO,

[bar]

e R744 100

Supercritical

fluid

eGWP =1; ODP =0 SRR
 Not flammable Y
* Not toxic Solid -Liquid |Sre 2 | |Vapbur
. 73.6 bar
e Natural refrigerant 10 | |
* High working pressures | _Q"Vap“' |
e Low critical point L LT W epriple poimt tine):
. . Solid - Vapour -56.6 °C
e Heavier than air s bar
1 —~78.4 °C .
Enthalpy

2 | Danfoss Cooling | Vladimir Beljanski




R744 Fef :W.C Feynolds: Thermodynemic Properties in 51

DTU, Department of Ensrry Enginssring
= in [kIike K). v in [m*3%z]. T in [3C]
MLJ. Skevrup & H.JH Knudsen, 18-03-11
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Pressure [Bar]

R?44 Ref (W.C.Revnolds: Thermodynemic Properties in SI

DTU, Department of Ensrey Enginesring
5 in [kI/(kz KJ]. v in [m*3ke]. T in ['C)
MLI. Skovrop & H.JH Envdsen. 18-03-21
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Operating conditions:

Capacity: Evaporation: Condensation: Additional:
Cooling capacity: v 50.00 kW Temperature: v -10.0 °C Temperature: v 30.0 °C

Useful superheat: B.OK Subcooling: 20K

Additional superheat: 0K Additional subcooling: 0K

R404a co,

Evaporator Compressor Evaporator Compressor

t l Ll 1 1 - t l
LI L
Copper pipe Copper pipe
DIN-EN54 | 73,7 m3/h | DIN-EN 28 I 21,2 m3/h

I

DP distribution: Total DP distribution: Total
Length [m]: 10.00 Length [m]: 10.00

Angle [deg]: 0 Angle [deg]: 0

DP [bar]: 0.024 0.024 DP [bar]: 0.163 0.163
DT_sat [K]: 0.2 0.2 DT_sat [K]: 0.2 0.2
Velocity, in [m/s]: 9.49 Velocity, in [m/s]: 0.86

Valve state: - Valve state: -

Connection: QK Connection: QK

Result: v o Result: v v
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HFC, HFO, ...
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Air

-

_ : : At =2°C - 6°C
Heat rejection condensing refrigerant
At =8°C - 12°C A
CO,
: .. . Air
» (Gas cooler dimensioning for subcritical
condition, for air temperature around 27°C
|
Heat rejection - transcritical CO,
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CO2 one stage with

gas bypass
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CO2 one stage with
gas bypass
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Compressors

Suction sensors Discharge sensors

AKS 2050 AKS 2050
AKS 11 a AKS 11

Always

PO ref
Max.

Min.
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Evaporators
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Gas cooler - Fans
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Gas cooler - Valve

L

% )
; JARBAY )

Sgc C
z \ D

70 X
/ Sc3
Pgc Important
ﬁ This sensor must be placed

immediately at the gas
cooler outlet.

T T T T T T T 4 T

T T T T
-50 -40 -30 -20 -10 0 10 20 31 40 50 60 70 80
| Subcritical Transcritical

5  t[C]
Sae

o

14 | Danfoss Cooling | Vladimir Beljanski




Receiver - Valve
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CO2 one stage with
gas bypass
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CO2 one stage with o e

gas bypass
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1st generation:
110 bar Booster system

37 bar

16 bar 100%

I 100% [ OOO00

[ 0000 oo
100% []_:
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55% A
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Low temp. load
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