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MODELING OF THERMAL MODES OF DEFLEGMATORS OF THE
ABSORPTION REFRIGERATION UNIT

Kholodkov A.O., graduate student
Odessa National Academy of Food Technologies, Odessa

Currently, developers of modern refrigeration equipment, in accordance with the plans
of the UN, are moving to natural refrigerants (hydrocarbons, carbon dioxide and ammonia)
that do not have an adverse technological impact on the ecosystem of the planet. In domestic
refrigeration technology, one of the options is absorption refrigeration units, the working body
of which is an aqueous ammonia mixture with the hydrogen addition. Having a number of
unique advantages over compression analogs, absorption systems are characterized by lower
energy characteristics.

As the analysis shows, the maximum thermodynamic losses in the absorption aggre-
gates are concentrated in the generating unit when the ammonia is evaporated, it is purified
from water vapor and transported to the evaporator. In this connection, the mathematical
modeling of the thermal regimes of the reflux condenser is performed, which is responsible
for purification and transportation of ammonia vapor. In general, based on general physical
concepts, two modes of the reflux condenser operation can be distinguished:

a) the mode of cleaning the vapor mixture, when the wall temperature exceeds the
condensation temperature of ammonia; b) partial condensation of pure ammonia vapors.

Calculation shows that in order to ensure a complete purification of the ammonia va-
por stream under the severe conditions of ARU operation, the thickness of the thermal insula-
tion of the refluxing section in the form of a fiberglass cloth should be 3...4 mm thick.

Analysis of the calculation results in shows that the installation of a heat-insulating
jacket along the entire height of the reflux section of the main basic ARU designs makes it
possible to increase the refrigerating capacity of the evaporator in comparison with the tradi-
tional partial thermal insulation of the lifting section of the reflux condenser by 17...22 %.

The developed model is of particular interest when optimizing the ARU operating con-
ditions with variable thermal loads in the generator, including with afterburner. Having the
dependence of the flow rate of the vapor mixture at the inlet to the reflux condenser on the
applied heat load, it is possible to control the location of the ammonia vapor purification zone
at any air temperature in the room and to realize the energy saving modes of operation of
household ARUs using electronic control systems.

One of the effective and low-budget methods for increasing the ARU energy efficien-
cy is the technology to reduce losses when transporting ammonia to the artificial cold zone
(evaporator). A key role in this process is performed by the ARU reflux condenser, which pu-
rifies ammonia vapor by removing the heat of a phase transition into the environment in the
temperature range from 10 to 32 °C.

To reduce the losses during the transportation of ammonia through the ARU reflux
condenser, it is necessary to install a thermal insulation that would efficiently purify ammonia
vapor (at high ambient temperatures) within the working temperature range and promote its
minimum condensation of ammonia (at low ambient temperatures).

Scientific adviser — prof. Titlov A.S.
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