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Refrigerant Critical temperature |  Critical pressure Ozone depletion Global warming Flammable or Toxicity
{°c) (bar) potential potential (100 years) explosive
CFCs and HCFCs
R12 1009 40.6 09 8100 No No
R22 96.2 498 0.055 1500 No No
Pure HFCs
R32 78.4 58.3 0 650 Yes No
R134a 1011 40.7 0 1200 No No
R152a 113.5 452 0 140 Yes No
HFC mixtures
R404A 721 374 0 3300 No No
R407C 86.8 46.0 0 1600 No No
R410A 725 49.6 0 1900 No No
Natural refrigerants
Propane (R290) 96.8 425 0 3 Yes No
Isobutang (R600a) 135.0 36.5 0 3 Yes No
Ammonia (R717) 132.2 1135 0 0 Yes Yes
Carbon dioxide (R744) 31.0 738 0 1 No No
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Abstract

1. Research background
This research studies the possibility of taking advantage of the heat
released from the gas cooler in a compression cycle working on R744. It is
used to run an absorption refrigeration cycle that adds a cooling effect to
the effect generated as a result of using the compression refrigeration cycle.
The work goes on according to three hypotheses (a simple hybrid cycle
with a single-stage absorption cycle - a hybrid cycle by adding a heat
exchanger SH to achieve super-heating with a single-stage absorption cycle
- a hybrid cycle with a heat exchanger SH to achieve super-heating with a
two-stage cascade flow absorption cycle).
2. The Purpose of the research
The research aims to obtain the required cooling capacity with the
lowest possible energy consumption. This can lead to reduce the
compression ratio in the supercritical R744 cycle. In addition, other benefits
can be obtained due to the thermodynamic chemical properties of the used
refrigerants (ODP = 0, GWP = 1), therefore it is considered an
environmentally friendly refrigerant. The high value of specific heat which
helps in reducing the amount of refrigerant and minimizing the size of
refrigeration cycle components).
3. Materials and methods
A theoretical study was conducted using the Engineering Equations
Solution Program EES. The results were obtained, compared, then
recompared with previous studies.
4. Practical results
The best performance coefficient was reached for the hybrid cycle
(5.93), with an increase in the performance coefficient of 54.79% and a
compression ratio of (2.09), achieving a reduction of the compression ratio
by 200% compared to the supercritical traditional cycle R744, by using a
heat exchanger SH to increase the heating of the refrigerant by 23°ClIn
addition to the single-stage H,O/BrLi adsorption cycle at a condensation
temperature of 28 °C. The best performance coefficient for the hybrid cycle
(4.3), with an increase in the performance coefficient of 59.26% at a
compression ratio of (2.57). So, a reduction in the compression ratio by
144% was achieved compared to the supercritical R744 traditional cycle,
using a heat exchanger SH to increase the heating of the refrigerant by 30°C,



in addition to the single-stage H,O/BrLi adsorption cycle at a condensing
temperature of 35°C.
. Conclusions from the researcher's point of view

The results showed an increase in the performance coefficient and
cooling capacity in the entire field of study compared to the supercritical
compressive cycle R744. In addition to a decrease in the compression ratio
compared to the supercritical compressive cycle R744.
. Keywords
Hybrid refrigeration cycle, supercritical heat pump, R744-Co_2, single-
stage absorption refrigeration cycle, Cascade two-stage absorption
refrigeration cycle, air conditioning.
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