SciencePG

Science Publishing Group

2025, Vol. 14, No. 1, pp. 42-52

International Journal of Sustainable and Green Energy @
https://doi.org/10.11648/j.ijsge.20251401.14

Research Article

Energy Analysis of a Thermodynamic System Combined
Organic Rankine Cycle and Absorption Cooling System for
Power and Cooling: Effects of Pressure and Temperature

Serigne Thiao® ™ ®, Mamadou Sow", Sokhna Khady Fall', Awa Mar?,
Diouma Kobor! @, Issakha Youm®

'Department of Physics, Assane Seck Universty, Ziguinchor, Senegal
2Higher School of Engineering Sciences and Techniques, Amadou Moktar Mbow University, Dakar, Senegal
®Departement of Physics, Cheikh Anta DIOP University, Dakar, Senegal

Abstract

In the current economic, energy and environmental context, the implementation of technologies using renewable energies as a
source of power electricity and cooling production is very beneficial insofar as it allows the reduction of pollution and the cost of
fossil fuels. Senegal has a sunshine potential well distributed across the country for irradiation varying from South to North
between 1850 KWh/m=year and 2250 kWh/m=year. It is one of the best solar potentials in the world. Systems operating on the
organic Rankine cycle ORC and the absorption cooling system ACS are innovative and sustainable technologies for the
exploitation of low enthalpy renewable energy sources. In this present work, the thermodynamic analysis of a combined ORC
and ACS system for power electricity and cold production is carried out numerically using the Engineering Equation Solver
(EES) software. R245fa and water-lithium bromide mixture are used as working fluid for ORC and ACS respectively. The results
obtained at the ACS subsystem level show that the COP of ACS decreases when the absorption temperature increases. This
reduction goes from 0.83 to 0.55, i.e. a reduction of 0.28 for a variation of absorption temperature from 27 <C to 45<C. The COP
has stabilized for generator temperatures above 95<C and is in the range of 0.7 to 0.8. These fluctuations are due to the
irreversibility at the level of the components of the system. For the ORC subsystem, the turbine power and ORC condenser power
decrease as the ORC condensing pressure increases. Thus, the turbine power goes from 235 kW to 200 kW and the ORC
condenser power goes from 80 kW to 60 kW.
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1. Introduction

The energy transition resulting from limiting the use of  emissions is the basis of numerous studies and applications on
fossil fuel resources and reducing greenhouse gas (GHG) renewable energies. The combination of the Organic Rankine
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Cycle (ORC) and the absorption cooling system (ACS) for the
combined power and cooling is very promising insofar as it
allows the use of renewable energy sources such as solar,
geothermal, biomass and waste heat from industrial processes
gases or internal combustion engines. Organic Rankine Cycle
is a special type of Rankine cycle that uses an organic fluid as
the working fluid instead of water. Given that the boiling point
of organic fluid is lower than that of water, the ORC cycle can
be used with various types of low temperature heat sources
such as geothermal energy, solar energy, biomass energy and
waste heat. The Rankine cycle or steam Rankine cycle is a
process widely used in power plants such as coal power plants
or nuclear reactors. In this mechanism, a fuel is used to pro-
duce heat inside a boiler, transforming water into steam which
then expands through a turbine producing useful work. Unlike
these Rankine cycles used in large power plants with a power
greater than 50 MWe with a high temperature hot source
available, organic Rankine cycles allow the recovery of low
temperature heat, less than 300<C. ORC cycles have four
main classes of applications which are geothermal, biomass,
solar energy and industrial processes. These applications
represent the majority of achievements in terms of installed
power and number of installations [1]. Geothermal energy is
the exploitation of heat stocks contained in the earth's crust, to
produce heat and electricity. The technological lower limit for
electricity production is around 80 <C. Below this temperature,
the conversion efficiency becomes too low and geothermal
power plants will not be economical [2]. The binary power
cycle can be beneficial in the case of low-temperature geo-
thermal reservoirs by activating the ORC or the Kalina cycle
[3]. Wenge et al., [4] developed a geothermal heating and
power generation system that transfers heat using Organic
Rankine Cycle and radiant underfloor heating technologies.
Their results show that increasing the temperature of the
working fluid and the inlet pressure of the ORC turbine re-
duces the capacity of the Organic Rankin Cycle turbine and
increases the heat. A new integrated system that uses geo-
thermal energy as a renewable energy source is introduced
by Ozturk and Dincer [5]. An ORC-based hybrid so-
lar-geothermal power generation system is developed by D.
Li et al., [6] for sites where the solar resources are different,
and the geothermal water temperature is below 100<C. Their
system utilizes geothermal water for preheating the organic
working fluid and solar energy for superheating. Energy,
exergy and economic (3E) analysis of a two-stage organic
Rankine cycle for single flash geothermal power plant ex-
haust exergy recovery was carried out by G. Fan et al., [7]. In
their study, the impact of essential design parameters such as
inlet temperature of the cycle, ambient temperature, geo-
thermal turbine inlet pressure, geothermal condensation
temperature on system performance are investigated using
thermodynamic mathematical models regarding energy and
exergy efficiencies. E. Assareh et al., [8] researches focused
on the modeling and optimization of an innovative geother-
mal system utilizing a modified Organic Rankine Cycle
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(ORC) for the production of electricity, H,, cooling, and
heating. Their results showed that the study system can pro-
duce 3,982,413.6 kWh of heating, and 4,555,440 kWh of
cooling during the year.

Biomass is widely available in a number of agricultural or
industrial processes such as the wood industry and agricul-
tural waste. Among other means, it can be converted into heat
through combustion and into electricity through a thermody-
namic cycle. Most ORC systems for biomass are binary cycles
[9]. Most often, energy recovery for this type of plant is
limited to 6 MWth to 10 MWth, i.e. an electrical production of
1 MW to 2 MW. Therefore, in order to achieve high energy
conversion efficiency, biomass cogeneration power plants are
generally driven by heat demand rather than electricity de-
mand.

The majority of biomass systems incorporate ORC [10].
By utilizing the ORC, biomass that has been converted to
heat via combustion can have its heat converted back into
electricity [11]. A small-scale ORC, suitable for a Com-
bined Cooling and Power (CCHP) application, through an
absorption chiller, that uses biomass renewable energy as
heat source is carried out by Joaqu Navarro-Esbr et al.,
[12]. An investigation into the exergy-economic analysis of
a hybrid combined supercritical Brayton cycle-organic
Rankine cycle using biogas and solar PTC system as energy
sources was carried out by A. Alghamdi et al., [13]. Solar
energy is the most abundant source of energy. In concen-
trated solar power plants, solar radiation is directed towards
a collector via heliostats, which allows the heat transfer fluid
to be heated. The transferred heat is then recovered in a
thermodynamic cycle to generate electricity. A suitable heat
transfer fluid, usually synthetic oil, is used in solar collectors.
The nature of the ORC cycle or the Rankine cycle depends
on the temperature of the heat transfer fluid and therefore on
the technology used. Solar towers, parabolic collectors,
parabolic trough collectors and Fresnel collectors are the
main solar concentrating technologies [9]. In punctual con-
centrations, the temperature of the heat transfer fluid can
reach 1000<C, which means that ORC technology is not
applicable. On the other hand, in linear concentration power
plants, temperatures do not exceed 400<C. It is therefore
entirely possible to use an ORC as an electricity generation
system, particularly in small solar fields or with little sun-
light [14]. In addition, these power plants are less expensive
than punctual collection power plants. The disadvantage of
solar energy is its intermittent nature which causes an im-
balance between consumer demand and availability of the
heat source. The addition of thermal energy storage is con-
sidered to shift excess energy from periods of high insolation
to nighttime periods or periods of unfavorable conditions.
These solutions increase efficiency, reliability and flexibility
of the system. An interesting application of ORCs combined
with solar energy is standalone configuration in remote areas,
for end users not connected to the electricity grid. Concen-
trated Solar Power (CSP) coupled with Organic Rankine
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Cycle (ORC) systems offers a promising approach for sus-
tainable electricity and heat generation [15]. The results
will pave the way for optimizing CSP-ORC systems and
promoting their adoption as a clean and efficient renewable
energy technology, contributing to a low-carbon future.
Organic Rankine Cycle (ORC) is a widely recognised
technology to convert solar heat into power with high relia-
bility and low cost [16-18]. A novel cogeneration system
which combines a compressed air storage system, an or-
ganic Rankine cycle system and a solar collector system is
proposed by Y. Li et al., [19]. Their hybrid system is ex-
amined in terms of energy, exergy, and economics. Pilot
testing of 10 kW capacity of Linear Fresnel collec-
tor-Organic Rankine Cycle process under arid and desert
conditions of Arabian Gulf operating conditions (Qatar) is
carried out by J. Jawad et al., [20]. In their study, the sys-
tem Linear Fresnel collector-Organic Rankine Cycle opera-
tions at storage temperatures of 170<C showed peak elec-
tricity production of 6.76 kW for 38 W/m? aperture area of
Linear Fresnel collector whereas 1st law, and 2nd law effi-
ciencies were 6 % and 19 %, respectively. Energy, exergy
and economic analyses of a new ORC system based on
Linear Fresnel Reflector system to generate electrical en-
ergy are carried out by K. Sun, T. Zhao, S. Wu et al., [21].
In their process, the solar system provides the required heat
duty of the evaporator of ORC system. N. Khani et al., [22]
introduce a new design and dynamic simulation approach to
a solar energy-driven polygeneration system integrating gas
and steam turbine cycles, organic Rankine cycle (ORC),
CO, capture, and humidification dehumidification (HDH)
desalination. The results obtained reveal that solar energy
integration boosts ORC’s power generation from 37.3%
(winter) to 59.41% (summer), while the overall power pro-
duction increases by 18 kW compared to the base case
scenario. In many industrial processes, a significant amount
of heat is released into the atmosphere at a temperature
below 350< In addition to being lost, this causes several
types of pollution. The recovery of industrial waste heat
therefore has a double challenge, economic and environ-
mental. It can also produce electricity which will be con-
sumed on site or reinjected into the electricity network [23].
Moreira and Arrieta [24] made comparison studies between
ORC and other waste heat recovery technologies, such as

Stirling engine, thermoelectricity and Brighton reverse cycle.

The results revealed that ORC is the most efficient tech-
nology for heat recovery and power generation from heat
sources at temperatures between 200<C and 400<C. The
working fluid receives heat from the exhaust gas in the
constant pressure evaporator unit and undergoes isentropic
expansion in the turbine [25, 26]. On average, one third of
the energy generated by fuel is lost in the exhaust gases of a
typical internal combustion engine. Using this solution, the
power output can be increased by 3% if heat is simply re-
covered from the water jacket and by 10% if heat from high
temperature flue gases is used [27]. Another area of in-
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creasing interest in recent years is the use of ORC coupled
with diesel engines. The road transport sector, mainly pow-
ered by heavy diesel engines, was estimated to account for
14% of global greenhouse gas emissions in 2014 [28]. They
release a large quantity of heat into the environment since
the efficiency of these devices is generally between 40 and
45%. The exhaust gas heat of the diesel engine is used as the
high temperature heat source of the ORC system to heat the
working fluid of the ORC system through a heat exchanger.

The temperature level of the hot source is an important
parameter for the operation of absorption cooling systems.
These systems can use low enthalpy heat, including solar
energy and waste heat from industries. A new integrated
cooling and power system has been suggested by S. S. Bishal
et al., [29] to make use of waste heat from gas turbines by
combining supercritical CO,, gas turbine, absorption refrig-
eration, and organic Rankine cycles. Performance of refrig-
eration system, which comprises on different configurations
of solar based organic Rankine cycle (ORC) and vapor com-
pression refrigeration (VCR) cycles requiring low evapora-
tion temperature are analysed by M. F. Qureshi et al., [30]. S.
S. Bishal et al., [29] propose and explore a unique integrated
cooling and power system in which waste heat from a gas
turbine (GT) cycle is collected and used to generate electric-
ity via a supercritical CO, (sCO,) recompression Brayton
cycle (sCO,RBC) and an organic Rankine cycle (ORC). K
Karthik [31] designed the model of a vapor absorption system
having a capacity of 0.0168TR. The model has been tested for
different operating conditions and parameters. The results
obtained proved that Absorption vapor system powered by
solar energy was feasible. The vapor absorption cooling
system is an environmentally friendly system. V. K. Bajpai.
[32] used in his work a flat plat collectors to heat the strong
solution in order to vaporize and separate it. While consuming
a low enthalpy heat source, the efficiency and capital cost of
this combined system depend on the working fluids used [33].
Environmental regulations become increasingly strict, envi-
ronmental effects must be considered when selecting working
fluids. Several working fluids were studied and compared in
works by the researchers and it was found that R245fa pre-
sented interesting performances for an ORC solar system [34].
The water/lithium bromide mixture has excellent characteris-
tics such as its non-toxicity, the non-volatility of the absorbent
(LiBr), the high enthalpy of vaporization of the refrigerant
(water) and the strong affinity between water and bromide of
lithium. It is the most used working fluid in an ACS. These
reasons mean that, in this study, the choice of working fluids
is R245fa and H,O/LiBr respectively for ORC and ACS. A
computer model is developed in the EES software to model
the system. Thus in section II, we will describe the used
methodology. System studied will be described and enthalpy
balance of each subsystem established. Section Il will be
dedicated to the results obtained by simulation under EES. In
this section, the focus will be on the effects of pressure and
temperature on the components of each subsystem. Section IV
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is dedicated to the conclusion which summarizes the results of
the study in order to identify perspectives.

2. Materials and Methods

2.1. System Description

The combined system is composed of three subsystems: the
solar field, the ORC and the ACS. The solar field is composed
of parabolic solar collector. The solar radiation received by
the solar field is transformed into heat. The primary working
fluid recovers heat at temperature T, and passes into the
intermediate heat exchanger IHE exchanger or ORC evapo-
rator.

A part of this heat is transferred to the organic working
fluid R245fa. The working fluid R245fa is brought to the
enthalpy hqogc then driving the turbine. The mechanical
power is then converted into electrical power by the alter-
nator. The steam leaving the turbine is directed to the con-
denser where it is cooled. At the outlet of the IHE exchanger
or ORC evaporator, the primary fluid is often at a tempera-
ture above 100<C. To recover this heat, the primary fluid
passes through the generator of the ACS in order to vaporize
the H,O/LiBr mixture, thus allowing the production of cold
by absorption. With the help of a pump, the primary fluid
returns to the solar field at temperature T;r; and thus the
circuit begins again.
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Figure 1. Simplified diagram of the combined ORC and ACS system.

2.2. Energy Analysis

Thermodynamic modeling of the combined cycle
ORCI/ACS is based on the first law of thermodynamics and
the conservation of energy balances and mass. The conserva-
tion of mass is in the form:

rm; =ym )

2.2.1. Solar Thermal Field

The energy balance gives the quantity of useful heat re-
covered by the heat transfer fluid during its passage through
the solar collector, which is the sum of the energy released in
the evaporator of the organic Rankine cycle and the energy
transferred into the generator of the absorption cooling sys-
tem.

ch =AnG 2
ch = mchpfc(Tch - Tlfc) = Qrc orc + QAbACg (3)

ch = mfccpr(Tch - Tlfc) = 1orc(M1orc — Raore) +
mPACS X qabycs (4)

T,rc and Ty are respectively the temperature at the outlet
and inlet of the solar collector;

2.2.2. ORC Subsystem

Three main assumptions are taken into account:

1) The system reaches a steady state;

2) Pressure losses in the pipes;

3) Heat losses in ORC components are neglected.

The inlet and outlet mass flow rates are equal in steady state.
The relationships between the flow rates are given by the
equation below:

Myore = Maore = M3orc = Maorc 5)
The equations used to perform the energy analysis at the

ORC subsystem level are as follows:
At the level of the Intermediate heat exchanger (IHE):

QEC?ORC = mORC(hloRC - h40RC) (6)
At the turbine level:

WT_ORC = mORC(hZORC - thRC) (7)
At the condenser level:

QC(LORC = ThORC(h30RC - h'ZORC) (8)
At the pump level:

WP_ORC = mORC(h4ORC - h3ORC) (9)

Thus the thermal efficiency of the ORC is given by:

_ |WT0RC|_WP_ORC 10
nORC - QEC_ORC ( )

2.2.3. ACS Subsystem
The mass balance of the H,O/LiBr solution is written as
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shown in equation 11.
My acs = My_acs + Mref_acs (11)

The mass flow rate of the chilled water in the evaporator is
given by equation 12.

9Ev_AcS

Myacs = (12)

cp(TEviacs—TEveAcs)
The equations which describe the energy balances, mass

balance and coefficient of performance for the different

components of the ACS subsystem are presented below:
Evaporator:

Qev_acs = hio = ho (13)
mef_ACS = % (14)

Condenser
Qca_acs = hy — hg (15)
Q‘Cd,Acs = Myef acs X Yca_acs (16)

Generator
QG_ACS = Myer acs(hy — hy) + 1My acs(hy — h3) 7)
4G acs = % (18)
My acs = My _acs + Myes_acs (19)

Absorber

dav_acs = (hio —he) + f(he —hy)  (20)
QAb_ACS = My acs X Qab_acs (21)

The solution flow ratio (f) is defined by the ratio of the
mass flow rate of the pore solution in refrigerant and the mass
flow rate of the refrigerant. This ratio should be noted because
it represents the pumping energy required.

The coefficient of performance (COP) represents the
measurement of the performance of a cooling machine and is
defined as follows:

_ OEv_acs
COPycs = = -
96_AcstWp_acs

(22)
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3. Results and Discussions

After carrying out the energy analysis of each subsystem,
the results of each component using the EES software will be
detailed and discussed.

3.1. ACS Subsystem

Figure 2 gives the circulation rate as a function of the
absorption temperature. The circulation rate represents the
ratio of the total mass flow rate of the weak absorbent solu-
tion entering in the generator compared to the mass flow rate
of refrigerant vapor leaving the generator. It gives an indi-
cation of the size of the ACS per unit of heat production. The
general objective for the ACS system is to minimize its
value.

14
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Figure 2. Evolution of the circulation factor as a function of the
absorption temperature.

Figure 2 shows that for fixed generator, condenser and
evaporator temperatures at 89<C, 43<C and 7<C respectively,
the circulation factor increases with the absorption tempera-
ture. Thus, when the temperature of the heat source is high
then the circulation rate of the working fluid increases with
the increase in the absorption temperature.

The enthalpies at the evaporator, condenser, generator and
absorber are given in Figure 3 for generator temperature of
90<C, condenser temperature of 43<C and evaporator tem-
perature of 7<C.
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Figure 3. Evolution of enthalpies at the evaporator, condenser,
generator and absorber as a function of absorption temperature.

Figure 3 shows that the enthalpy at the evaporator and at the
condenser decreases when the absorption temperature in-
creases. However, one notes a linear increase in enthalpy at
the generator level. The enthalpy at the absorber increases
slightly with the increase of the absorption temperature until
reaching a maximum value corresponding to an absorption
temperature of 33<C then decreases considerably.

Absorption cooling system COP for fixed temperatures of
absorber, condenser and evaporator is given by Figure 4.
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Figure 4. Absorption cooling system COP for fixed temperatures of
absorber, condenser and evaporator as a function generator tem-
perature.

The variation of COP as a function of generator temper-
ature is not inversely proportional to the variation of circu-
lation rate, but rather depends on the variation of generator
temperature. As the generator temperature increases, the
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heat per unit mass of solution required to separate the re-
frigerant from the absorbent-poor solution increases since
the difference in absorbent concentration between the gen-
erator and the absorber increases. On the other hand, the
circulation rate decreases and leads to a reduction in the flow
of lean solution to be heated in the generator. The variation
of the COP depends on the dominant character, either the
need for heat necessary for separation, or the necessary flow
rate of solution to be heated. Depending on the values of the
evaporator temperature and the condenser (and absorber)
temperature, it is possible to define which of the two has a
dominant character. The influence of rising condenser tem-
perature on the COP at the low temperature of the generator
is more eminent than when the generator temperature is
increased. If the condenser temperature is fixed at 42<C, the
chiller can not operate at generator temperature below 88 <C.
So, COP values before generator temperature achieves 88 <C
can not be obtained in practice as condensation temperature
is fixed at 42<C.

Figure 5 gives the evolution of the COP ACS as a function
of the absorption temperature, for temperatures of generator,
absorber and evaporator fixed respectively at 90<C, 42<C and
7<.
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Figure 5. Evolution of ACS efficiency as a function of ACS absorp-
tion temperature.

Figure 6 shows that the COP ACS decreases when the ab-
sorption temperature increases. This reduction goes from 0.83
to 0.55, i.e. a reduction of 0.28 for a variation of absorption
temperature from 27<C to 45<C. So for better performance,
the absorber must be cooled.

Figure 6 gives the COP ASC as a function of the tempera-
ture of condensation, for temperatures fixed at the generator,
absorber and evaporator to 90<C, 42<C and 7 T respectively.
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Figure 6. Evolution of ACS efficiency as a function of ACS con-
densing temperature.

Figure 6 shows that the COP ACS decreases when the
temperature of condensation increases. The COP ACS de-
creases from 0.8 to 0.6 when the temperature of condensation
increases from 27<C to 45<C. Like absorption, for better
efficiency the condenser must be cooled.

From the values in Figure 5 and Figure 6, the COP de-
creases with the increase of absorber and condenser temper-
ature. As explained before, for a constant generator tempera-
ture, the generator power decreases as the circulation rate
decreases and vice versa. For a constant evaporation temper-
ature where the evaporator power is constant, the COP de-
creases.

Figure 7 gives the ACS COP as a function of the tempera-
ture of evaporation for a generator temperature equal to 90C
and a temperature of 42<C at the absorber which is equal to
that of the condenser.
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Figure 7. Evolution of ACS efficiency as a function of ACS evapo-
ration temperature.
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Figure 7 shows that the COP ACS increases with the in-
crease of evaporation temperature. This variation is explained
by equilibrium between the latent heat available in the evap-
orator and the thermal power required in the generator to
separate a quantity of refrigerant. Considering a fixed refrig-
erant flow rate, the increase of evaporator temperature causes
the latent heat of vaporization to decrease because the satura-
tion pressure of the evaporator increases. At the same time,
the decrease of circulation rate with the increase of evapora-
tion temperature involves the decrease of the flow rate of the
poor absorbent solution circulating from the absorber to the
generator. Therefore, the power required to separate the solu-
tion in the generator decreases. This reduction is greater than
the reduction in the power of the evaporator, which leads to an
increase of the COP.

3.2. ORC Subsystem

Figure 8 gives the turbine power, the pump power, the
evaporator power and the ORC efficiency for an ORC system
evaporation temperature equal to 147 <C and a mass flow rate
of 1.25 kg/s.
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Figure 8. Evolution of the turbine power, the pump power, the
evaporator power and the ORC efficiency as a function of the ORC
condensation temperature.

Figure 8 shows that the ORC efficiency increases strongly
when the ORC condensation temperature decreases. It also
shows that the turbine power and the amount of heat at the
ORC evaporator decrease with the increase of the conden-
sation temperature of the ORC system. The pump power is
almost constant with the increase of the ORC condensation
temperature up to a value of 60<C before starting to de-
crease.

Figure 9 gives the ORC efficiency as a function of mass
flow.
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Figure 9. Evolution of ORC efficiency as a function of ORC mass
flow rate.
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Figure 9 shows that the ORC efficiency increases linearly
with increasing mass flow rate. The efficiency starts to in-
crease from a mass flow rate of 0.5 kg/s.

Figure 10 gives the evolution of the turbine power and the
condenser power of ORC as a function of the ORC conden-
sation pressure.
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Figure 10. Evolution of the turbine power and the condenser power
of the ORC as a function of the condensation pressure of the ORC.

Figure 10 shows that the turbine power and the ORC con-
denser power decrease when the ORC condensation pressure
increases. Thus, the turbine power increases from 235 kW to
200 kW and the ORC condenser power increases from 80 kW
to 60 kW.

Figure 11 gives the effect of the temperature of the heat
source on the efficiency of ORC and ACS system.

In Figure 11 one notes that for an increase in the tempera-
ture of the heat source, the energy efficiency of the organic
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Rankine cycle increases slightly. This is normal because the
optimal heat source temperature for an ORC with R245fa as
working fluid is 170<C. Likewise, Figure 11 shows a decrease
in COP4cs. This is because, for a single-effect solar absorp-
tion cooling system in hot regions, the system of performance
takes its optimum value at heat source temperatures between
75 and 80<C.
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Figure 11. Effect of heat source temperature on ORC efficiency and
ACS COP.

4. Conclusion

The aim of this study is to carry out a thermodynamic
analysis of a combined system ORC and ACS for power
electricity and cooling.

For this purpose, a simulation model was solved using the
EES software, in order to study the performance of the system.
The simulation results allow us to draw the following con-
clusions:

1. Power delivered by the turbine decreases when the

condensation pressure increases

2. ORC efficiency improves when the mass flow rate of the

working fluid increases

3. Absorption temperature has a great influence on the heat

exchanges of the different components of the ACS
. Higher COP values are obtained for high evaporation

temperatures

5. Temperature of the heat source has a very large influence

on the performance of the combined ORC-ACS system.

The ORC-ACS combined system is one of the most prom-
ising sustainable technologies, and it has a great advantage in
hot regions due to the availability of a large solar field and due
to the quasi-synchronization of the cooling load of peaks with
available solar energy. However, the availability of drinking
water is a major problem in rural areas. So, we are thinking
about water desalination, therefore an ORC, ACS and water
desalination combined system.
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