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Abstract

The research includes a theoretical and experimental study to
verify the possibility of operating an absorption refrigeration system
uses a (Lithiume Bromide — water) that works by utilizing the
dissipated energy with the exhaust gases of an internal combustion
engine in different conditions for both the engine (No load, 33% load,
66% load, 100% load) and engine rotational speeds range from (1250
to 2500 rev./min.) and refrigeration system for the temperature of the
condenser and the absorber (35, 40, 45 °C) and the evaporator (4, 8,
12 °C). In order to made the study to be close to reality, (the
experimental results obtained) from the operation of a laboratory four-
stroke, four-cylinder internal combustion engine were used to simulate
the absorption refrigeration system and to study the effect of some
operational factors for the engine and the refrigeration system on the
coefficient of performance, using the engineering equations solver
program (EES).

The Engineering Equation Solver (EES) program is a general
program for solving nonlinear algebraic and differential and integral
equations. Using this software it is possible to obtain linear and non-
linear regressions, convert different units to each other, the main
advantage of EES 1is its highly accurate thermodynamic and
translational databases that can be used to solve different equations in
different ways as this software has different functions in the field of
thermodynamics and heat transfer.

The results showed that the amount of thermal energy
dissipated with the exhaust gases and the temperature of these gases
increases with an increase in the rotational speed, and the highest
value of thermal energy reached 20.27 kW and the highest
temperature was 416.7 °C when the load was 100% and the rotational
speed was 2500 r.p.m . Also, both the refrigeration capacity and the
coefficient of performance increase with an increase in the rotational
speed as well, for all loading conditions (No load, 33% load, 66%

load, 100% load). The percentage increase in the cooling capacity was
G



130% and in the coefficient of performance was 0.54% when
changing the speed from 1250 to 2500 RPM, for the temperatures of
the evaporator, condenser and absorber of (12, 35 and 35 °C), and it
was recorded the highest value of the coefficient of performance under
these conditions which is (0.85).

Also, the results showed that the cooling capacity and
performance coefficient increased with an increase in the evaporator
temperature for all engine operating conditions. The percentage
increase in the cooling capacity was 37.5% and in the coefficient of
performance was 4.8% when changing the evaporator temperature
from 4 to 12 °C and when the load was 100% and the rotational speed
was 2500 RPM and the temperature of the condenser and the absorber
was 35 °C.

The study also showed the possibility of utilizing the waste heat
energy with the exhaust gases of the engine to operate an absorption
refrigeration system in certain conditions for engine (No load, 33%
load, 66% load, 100% load), and the temperature of the condenser and
the absorber (35, 40, 45 °C) and the evaporator (4, 8, 12 °C) for
refrigeration system, especially at high loads. The heat energy
dissipated with the exhaust gases ranged between 4.599 kW at engine
rotational speed of 1250 rpm for no-load conditions and 20.27 kW at a
rotational speed of 2500 rpm for 100% load conditions.



