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ABSTRACT 

In this study benefits of employing copper sulfate salt hydrate with water vapor 

as a new adsorption pair in thermally driven adsorption desalination-cooling 

systems (ADCSs) have been investigated. Adsorption characteristics (isotherm 

and kinetic) of copper sulfate/water vapor pair have been presented in this study 

within temperature range of 25-55°C. Sun-Chakraborty (S-C) and Dubinin-

Astakhov (D-A) models have been used for fitting isotherms results, while linear 

driving force (LDF) model has been used for the kinetics results. Experimental 

adsorption capacity of water vapor onto copper sulfate is found to be around 

0.51 kg/kg at 25 
o
C. Activation energy (Ea) and the pre-exponential coefficient 
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(Dso) are estimated to be 25.053 kJ/mol and 1.89×10
-7

 m
2
/s respectively. A 

theoretical model for an ADCS has been investigated employing copper sulfate 

as adsorbent material. The proposed system can produce specific daily water 

production about 8.2 m
3
 per ton of copper sulfate, 227 W/kg of copper sulfate 

specific cooling power and 0.57 coefficient of performance. The performance of 

the modeled system indicates that the proposed system can be driven efficiently 

by renewable energy such as solar energy. 

Keywords: Adsorption characteristics; Copper sulfate; Desalination; Cooling; 

Renewable energy 

 

Nomenclature 

A Area (m
2
)  

Cp Specific heat (kJ/kgk) 

C Adsorption capacity (kg/kg) 

Co Maximum adsorption capacity (kg/kg) 

Ds Coefficient of surface diffusion (m
2
/s) 

Dso Pre-exponential coefficient (m
2
/s) 

E Characteristic energy  (kJ/kg) 

   Activation energy  (kJ/mol) 

F Constant (-) 
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hfg Water latent heat (kJ/kg) 

Hst Isosteric heat of adsorption (kJ/kg) 

M Mass (kg)  

   Mass flow rate (kg/s) 

P Pressure (kpa) 

Q Heat energy (W) 

R Universal gas constant (kJ/kgk) 

Rp Average radius of the particle (m) 

T Temperature (°C) 

t Time (sec) 

Thwi Hot water inlet temperature  

Tcwi Cooling water inlet temperature 

U  Overall heat transfer coefficient (W/m
2
k) 

  Number of cycle per day (-) 

Subscripts 

ads Adsorption 

b            Brine 

ch Chilled water 

cond Condenser 

des Desorption       

evap Evaporator 
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hex Heat exchanger 

hw Heating water 

in      Inlet 

out Outlet 

sat Saturation 

sur Surrounding 

sw Sea water 

v Vapor 

w Water 

 

1. INTRODUCTION 

Water and energy crises have obliged scientists to research alternative water and 

energy sources. Fresh water is an essential resource which is vital for human 

consumption as well as economic growth of any country. Seawater desalination 

can participate towards meeting the growing demand for fresh water using low 

grade heat sources. However, there are different ways in which desalinating sea 

or brackish water can be executed such as reverse osmosis, multi-stage flash, and 

multi-effects distillation technology which are classified as conventional systems.  

The high-energy consumption, difficulty of maintenance, and large carbon 

footprints of this conventional desalination technologies have driven out attention 
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in several potential alternative technologies. Utilizing the low grade heat sources 

and improving the utilization ratio of the primary energy is an urgent task for the 

scientists in the world nowadays [1]. 

Adsorption desalination-cooling (ADC) technology have received considerable 

attention recently as a possible alternatives to the traditional desalination systems 

to overcome the obstacle problems. ADCS can be driven by low-grade heat 

source temperature such as solar and/or waste energy with less mechanical 

moving parts. Adsorption technologies have the ability of desalinating seawater 

and brackish water which contain organic compounds producing a cooling effect 

as a secondary effect [2]. By using these systems, the dependency on the 

conventional electric driven cooling systems contributing to global warming with 

high-energy consumption will be reduced. Therefore, it is very important to 

develop and expand such a technology that is not only environmentally friendly 

but also uses renewable energy source in order to save the environment and 

preserve energy sources. 

Many researchers are interested in improving the performance of the ADCS in 

different ways as increasing heat transfer coefficients of adsorption beds or even 

employing new adsorbent materials. Adsorption characteristics of 

adsorbent/adsorbate pair are the basic data for designing adsorption 

desalination/cooling systems. Adsorption characteristics include adsorption 

isotherms, adsorption kinetics, and isosteric heat of adsorption at different 
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adsorption temperatures and pressures. The use of an appropriate adsorbent pair 

leads to design a compact sorption heat exchanger (adsorbent bed) and enhance 

the overall system performance [3]. Thermo-physical properties, surface area and 

water vapor capacity are very important parameters in choosing an adsorbent 

material for an AD applications. 

Different studies illustrated the adsorption characteristics includes isotherms and 

kinetics for different adsorbent materials with water vapor that can be used in AD 

applications. For example, Kim et al. [4] presented ferroaluminophosphate for 

adsorption desalination (AD) system as a new adsorbent material. The adsorption 

characteristics of ferroaluminophosphate/water vapor pair were experimentally 

studied. It had been found that the adsorption capacity ferroaluminophosphate 

was about 5 folds more than conventional silica gels. Kusgens et al. [5] and 

Youssef et al. [6] studied Metal-organic frameworks (MOF) as new adsorbent 

materials for water vapor adsorption. They presented the adsorption 

characteristics of MOF/ water vapor pair.  

Figure 1 summarizes some of experimental and theoretical studies (with the 

related references) that carried out an investigation on the adsorption 

characteristics of different adsorbent pairs for AD applications. It can be noticed 

that the adsorption uptakes of different working pairs vary from 0.15 to 1 kg/kg 

of water vapor.  



  

7 

 

Different experimental and theoretical studies have been also carried out on the 

performance investigation of the AD systems. For example Youssef et al. [6] 

presented experimental and theoretical study for AD system using CPO-27(Ni) 

MOF material. The results of mathematical model were validated with 

experimental data. For condenser temperature range of 5-30 °C and evaporator 

temperature of 10 °C, the specific daily water production (SDWP) and specific 

cooling power (SCP) were 3.2-7.5 m
3
/ton and 100–200 W/kg respectively. 

Youssef et al. [13] presented mathematically an investigation for an AD system 

using two different adsorbent materials (silica gel and AQSOA-Z02). Elsayed et 

al. [14] studied theoretically the performance of AD system using three MOF 

adsorbent materials (CPO-27(Ni), aluminium fumarate and MIL-101(Cr)). The 

results showed that the SDWP for proposed adsorbent materials was 4.3 m
3
 per 

ton of (CPO-27(Ni), 6 m
3
 per ton of aluminium fumarate and 11 m

3
 per ton of 

MIL-101(Cr). The results showed that the SDWP and SCP for AQSOA-Z02 

were 6.2 m
3
/ton and 53.7 TR/ton respectively, while the SDWP and SCP for 

silica gel were 3.5 m
3
/ton and 15 TR/ton respectively. Kima et al. [17] presented 

a novel time-scheduling scheme for an AD system. The adsorption characteristics 

were also investigated using Toth model. It was found that the performance of 

AD system is depending on the initial time lag (ITL) values. 

Youssef et al. [18] investigated theoretically the performance of ADCS with 

integrated evaporator/condenser. The results showed that the SDWP was 6.64 to 
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15.4 m
3
 per ton of AQSOA-Z02 and SCP of 46.6 TR per ton of AQSOA-Z02 at 

evaporator temperature10 
o
C. Thu et al. [19] studied an investigation of AD cycle 

with internal heat recovery using four bed configurations. The results of 

theoretical study were validated with experimental data. The SDWP was 10 m
3
 

per ton of silica gel. 

As shown in the literature and the summarized figure, the potential applications 

of using copper sulfate as adsorbate material and its adsorption characteristic not 

found in the open literature. The present study shows the benefits of employing 

copper sulfate in AD systems presenting its adsorption characteristics. 

 

1.1. Copper sulfate as new adsorption material  

Copper sulfate (CuSO4) is a salt hydrate material. The dehydration reaction of 

CuSO4 5H2O is reported in many studies [20-23] as; 

                                                                                  (1) 

                                                                                   (2) 

                                                                                          (3) 

The dehydration temperatures are reported by Sorensen [20] and Wendlandt [23] 

as 65 
o
C for reaction (l); 90 

o
C for reaction (2); 220 

o
C for reaction (3). 
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El-Houte et al. [24] used an advanced technique of the SIA version. The study 

indicated that firstly four water molecule can be dehydrated into four steps 

removal of two water molecules at 58 and 65
o
C respectively; removal of 1.5 

molecules at 75 
o
C and finally removal of the last half molecule at 85

o
C.  

As stated in [25] if the relative humidity (RH) exceeds the deliquescence relative 

humidity (DRH), the salt absorbs water and dissolves. While at RH below DRH, 

the salt picks up water vapor and still in solid state as illustrated in the two 

following equations; 

                                                                               (4) 

                                                                                      (5) 

As CuSO4 has high DRA about 97 % at 25 
o
C which makes CuSO4 remain in its 

solid state if RH less than 97% [26]. 

According to literature survey, introducing new adsorbent pairs and investigate 

their adsorption characteristics are very important for modelling and improve the 

performance of adsorption cooling systems. The dehydration of the CuSO4 for 

the first four molecules can be driven by low temperature heat source 60-85 
o
C. 

The chemical reaction (CuSO4 and water vapor) is a reversible process. And as 

mentioned before CuSO4 remains in solid stat in hydration process if RH < 97%.  

For these reasons CuSO4 can be employed in ADCS. For this purpose the effect 

of changing relative pressure should be determined. Therefore, the present study 
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considers copper sulfate/water vapor as adsorbent/adsorbate for ADCS.  The 

study investigates firstly the characteristics and effective adsorption parameters 

of water vapor uptake (isotherms and kinetics) onto copper sulfate as new 

adsorption material for ADC applications. The experimental data of the 

adsorption characteristics fits with a theoretical models. Finely, a theoretical 

model was developed to present the effect of employing the proposed copper 

sulfate as adsorbent material on the performance of a two-bed ADCS. 

2. EXPERIMENTAL SECTION  

2.1. Material  

Copper sulfate (CuSO4) is a salt hydrate material. The chemical reaction (CuSO4 

and water vapor) is a reversible process, which can be employed in ADCS. For 

this purpose the effect of changing relative pressure should be determined.  

Therefore, the present study considers copper sulfate/water vapor as 

adsorbent/adsorbate for ADCS. The isotherms and kinetics experiments have 

been performed to investigate the performance of study the effect of ADCS.  

2.2. Experimental setup and instrumentations 

An experimental apparatus has been designed and built as shown in Fig. 2 for 

testing the adsorption isotherms and kinetics of the copper sulfate/water vapor 

pair. The main system components are three chambers; adsorbent chamber 

(adsorber), dosing chamber and evaporator. Copper sulfate samples have been 



  

11 

 

contained inside the adsorber. The vapor is supplied from the evaporator, which 

connected to the dosing chamber. A vacuum pump has been used for evacuation 

purposes.  For controlling the temperature of the tubes, a tape heater is mounted 

on the connecting tubes. Temperature sensors of type PT100 are attached at 

different locations in the test rig where the temperature has to be measured. 

Temperature sensors and pressure transmitter are connected to a data logger of 

type GL820 which records the data every second. Volumes of (adsorber, dosing 

chamber and tubes) are determined using the method of filling water. 

3. ADSORPTION ISOTHERMS 

3.1. Test procedure 

The copper sulfate is dehydrated at temperature of 220°C for ten hours under 

vacuum pressure to remove any moisture content. The adsorbent material (copper 

sulfate) has been weighted using a balance with ±0.01 g accuracy then it has been 

accumulated inside the adsorber. 

The system is evacuated to the pressure of 5 Pa and tested for leaks for ten hours. 

After system leak testing and evacuation process, the dosing chamber is loaded 

by the vapor from the evaporator to a certain pressure. After obtaining stable 

conditions for initial pressure and temperature at dosing chamber, the adsorption 

process has been started by opening valve 2 (V2) between the dosing chamber 

and the adsorber. The Pressure of dosing chamber decreased gradually to a 



  

12 

 

certain stable pressure. Adsorber temperature increases at the beginning of 

adsorption process and decreased again to its initial value. After stability, V2 is 

closed. This process has been repeated many times by increasing dosing chamber 

pressure. This procedure is repeated at different adsorption temperatures from 25 

to 55°C. 

                                                  
                    (6) 

            
          

  
                                                                           (7) 

                                                       
                    (8) 

                                                                                           (9) 

where, M is the mass of the adsorbate and n is the measurement number. 

3.2. Adsorption isotherms equations  

Equations of S-C model and D-A model are used to fit the experimentally 

adsorption equilibrium uptake. The S-C model as given by Sun and Chakraborty 

[27] equation is given by;  

     
  

 

  
  

        
 

  
  

                                                                                          (10) 

with, 
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                                                                                               (11) 

where, C and Co denote instantaneous adsorbed amount in equilibrium with 

pressure P and maximum uptake respectively. Here         are taken as 

constants. Tw and Ts are the temperatures of water vapor and adsorbent 

respectively.  

The D-A model is given by Eq. (12) [28]. 

           
  

 
   

  

 
  

 
                                                                             (12) 

Isosteric heat of adsorption (   ) is a specific combined property of an 

adsorbent/adsorbate combination, which can be estimated by Eq. (13) [29]; 

             
  

 
 

 

 
  

   

 
     

  

 
  

   

 
                                                       (13) 

 

4. ADSORPTION KINETICS 

4.1. Test procedure 

The same operation steps of section (3.1) are used for estimating the adsorption 

kinetics but the valve V2 is closed after every 30 s to investigate the time effect 

on the adsorption rates, this procedure is repeated at different adsorption 

temperatures from 25 to 55°C.  
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The behavior of uptake for semi-infinite medium can be given as [30]: 

 

  
 

  

 
  

   

 
                                                                                                       (14) 

where, A is the area of the copper sulfate particle and V is the particle volume. 

The values of    could be expressed as [31]; 

           
   

  
                                                                                             (15) 

which can be rearranged as; 

               
  

  
                                                                                       (16) 

The values      and (Dso) can be estimated by Arrhenius plot in which         is 

plotted with (1/T). The slope yields (      and the intercept provides the 

constant     ) [32]. 

4.2. LDF model 

Different theoretical models were used previously to fit the the experimental 

results of adsorption characteristics of the various adsorbent pairs. The linear 

driving force (LDF) equation, which is proposed by Glueckauf, E. (1955) [33] is 

the most widely and powerful method used to predict the adsorption/desorption 

rates which can be expressed by Eq. (17). The most important parameter in this 

model is the overall mass transfer coefficient [34]. 
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                                                                                                    (17) 

5. RESULTS FOR ADSORPTION CHRACTERSTICS (ISOTHERMS 

AND KIENTICS)   

The adsorption isotherms characteristics of copper sulfate/water vapor have been 

performed for four different adsorption temperatures ranging from 25 to 55°C. 

Figure 3 illustrates experimental results of the adsorption isotherms of copper 

sulfate/water and fitting results with D-A model and S-C model. The figure 

illustrates adsorption uptake in kg/kg of adsorbent as a function of the adsorption 

pressure for various adsorption temperatures. It can be indicated that the 

adsorption capacity increases with decreasing the temperature of adsorption. The 

figure also illustrates that the maximum experimental adsorbed water vapor by 

copper sulfate is about 0.51 kg/kg. The both different theoretical models (D-A 

and S-C) have good fitting agreements with the experimental adsorption 

isotherms. The difference between calculated and measured values for both S-C 

model and D-A is less than ±0.09 kg/kg. Table 1 shows values of fitting 

parameters of the both different models for copper sulfate/water adsorption pair 

based on the present experimental results. Figure 4 illustrates P-T-C (pressure-

temperature-concentration) diagram which provides the basic data to predict the 

performance of the ADCS. 
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Figure 5 illustrates the fitted LDF results and experimental adsorption uptake at 

different adsorption temperatures. The figure illustrates that there is an acceptable 

agreement between the experimental results and the LDF model. Figure 6 

illustrates Arrhenius plot of copper sulfate/water vapor adsorption pair which 

determines the numerical values of    and    . Numerical values of     and    

have been determined as 1.89×10
-7

 m
2
/s and 25.053 kJ/mol respectively with 

shape constant (F) of 34.47. 

6. MATHEMATICAL MODEL  

Two-bed ADCS has been considered in this study as illustrated in Figure 7. 

Copper sulfate has been taken as adsorbent material. ADCS includes two 

adsorption units (Bed1 and Bed2), condenser and evaporator.  

The adsorber/desorber (Bed1/Bed2) are alternatively connected to hot water 

storage tank to heat up the bed during isosteric pre-heating and isobaric 

desorption-condensation processes and to the cold water to cool down the bed 

during isosteric pre-cooling and isobaric adsorption-evaporation processes [35].  

The study aimed to estimate the performance of investigated model to the 

following constraints: 

1) The amount of adsorbed vapor, pressure and temperature are uniform through 

adsorption bed. 
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2) Heat loss to the environment is neglected as adsorption beds are considered 

insulated. 

3) Pipeline water flow resistance is neglected. 

4) Properties of adsorbate vapor, metal tube and fluids are constant. 

The mass balance of ADCS is given by; 

 

         

  
                 

     

  
       

                                                (18) 

        
        

  
                                

     

  
       

         (19) 

where, θ, γ and n values are stated in as operation modes coefficients [36]. 

The adsorption bed energy balance can be given by;  

        
        

      
     

       
   

  
   

     

  
        

   
  

  
 

      
              

   
                                                                                (20) 

The condenser energy balance can be given as; 

        
          

       
 
    

 
      

  
             

     

  
      

 

      
                     

    
                                                                  (21) 

The evaporator energy balance can be given as; 
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                                          (22) 

The water outlet temperatures for each adsorption bed, evaporator and condenser 

heat exchangers are estimated using the LMTD method as; 

                            
      

      
  

                                                  (23) 

The heat of desorption, evaporation and condensation are given by;  

               
                

      

 
                                                   (24) 

                
                  

      

 
                                                    (25) 

               
                

      

 
                                                   (26) 

For evaluation the performance of the ADCS, the SDWP, COP and SCP are 

estimated by; 

      
      

                 

         

      

 
                                                           (27) 

         
        

                

   
    

                

      

 
                                                          (28)   

         
        

                

      

      

 
                                                             (29) 
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The values of the designing and operating conditions are shown in Table 2. 

7. RESULTS AND DISCUSSION 

This section illustrates the results of the mathematical model obtaining effect of 

employing copper sulfate as adsorbent material on the performance of ADCS. 

Figure 8 indicates effect of cycle time on SCP and COP. COP increases with 

increasing cycle time that due to the increase in desorbed water vapour by 

raising the cycle time. The SCP shows maximum value at half cycle time 

between 350 and 550 s. SCP decreases gradually when half cycle time is longer 

than about 450 s as shown in Figure 8. This can be inferred that most amount of 

adsorbate is adsorbed/desorbed up to 450 s, subsequently, amount of 

adsorbed/desorbed adsorbate decreases gradually.  

Figure 9 illustrates effect of cycle time on SDWP where the SDWP increases 

with increasing cycle time, with a peak point between 400 and 500 s. It is noted 

that the optimum half cycle time is 450 s. 

Effect of inlet hot water temperature (Thwi) on SCP and COP is shown in Figure 

10, which indicates that the SCP increases from 166.7 to 230.2 W/kg of copper 

sulfate with raising the Thwi. Increment of temperature is highly effective on the 

COP in the range below 70-75˚C. COP starts to decrease beyond this 

temperature as shown in Figure 10. This can be inferred that most amount of 

adsorbate is desorbed up to 75˚C, subsequently, amount of desorbed adsorbate 
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decreases gradually. In other words, this causes increment of heat loss by larger 

sensible heat of desorbed adsorbate vapor in the desorption bed. The figure also 

illustrates that the proposed system can be driven efficiently by low temperature 

renewable energy heat source. 

Figure 11 presents SDWP for regeneration temperatures ranging from 55 to 

95˚C. The results show that the water production rate of ADC cycle increases 

with increasing hot water inlet temperature. This is due to the improved of 

regeneration process for higher hot water temperatures. 

Figure 12 shows the temperature profile for major components of ADC cycles 

and the temperature profile for inlet and outlet of ADCS heat transfer fluids 

under condition (25°C chilled and cooling water). Average delivered chilled 

water temperature is about 12°C for rated operating conditions. As illustrated 

from result that the system can work efficiently with low temperature heat 

source. The proposed system can be driven by solar energy or other low 

temperature renewable energy heat source (55-85) °C. 

 

CONCLUSION   

In the present study, potential employing of copper sulfate for ADCS as a new 

adsorbent material is presented. Copper sulfate has been selected as it has high 

DRH about 97 % at 25
o
C. A full figure of the adsorption isotherms and kinetics 
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of copper sulfate/water vapor have been investigated. Experimental results have 

been fitted with S-C model and D-A model for the adsorption isotherms and 

LDF for the adsorption kinetics. It has been reported that maximum 

experimental adsorption capacity is about 0.51 kg/kg.    and     are estimated 

to be 25.053 kJ/mol and 1.89×10
-7

 m
2
/s respectively.  

A mathematical model has been also presented testing the performance an 

ADCS employing copper sulfate as adsorbent material at different operating 

conditions. At driving heat source temperature between 70-75˚C 
o
C which could 

be obtained from low grade heat sources (waste heat or solar energy), the SCP 

shows maximum value at half cycle time between 350 and 550 s while the COP 

shows maximum value. The average delivered chilled water temperature is 12°C 

for the rated operating conditions, where the SDWP, SCP and COP are about 8.2 

m
3
/ton of copper sulfate, 227 W/kg of copper sulfate and 0.57 respectively. 
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FIGURES CAPTIONS 

 

Fig. 1. Adsorption capacity for different adsorbents materials with water vapor 

adsorbate. 

Fig. 2. Schematic diagram of experimental test rig. 

Fig. 3. The experimental adsorption isotherm data with D-A and S-C models. 

Fig. 4. The P-T-C diagram of copper sulfate/water vapor. 

Fig. 5. Fitted result of LDF model with experimental adsorption kinetics. 

Fig. 6. Arrhenius plot of copper sulfate/water vapor. 

Fig. 7. Schematic of two beds ADCS 

Fig. 8. Effect of cycle time on SCP and COP. 

Fig. 9. Effect of cycle time on SDWP. 

Fig. 10. Effect of Thwi on SCP and COP. 

Fig. 11. Effect of Thwi on SDWP. 

Fig. 12. Temperature profiles of ADC components and heat transfer fluids. 
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Table captions 

 

Table 1. Measured isotherm data from D-A and S-C models. 

Table 2. The used design and operating parameters 
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Fig. 1. Adsorption capacity for different adsorbents materials with water vapor 

adsorbate. 
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Fig. 2. Schematic diagram of experimental test rig. 
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Fig. 3. The experimental adsorption isotherm data with D-A and S-C models. 
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  Fig. 4. The P-T-C diagram of copper sulfate/water vapor. 
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Fig. 5. Fitted result of LDF model with experimental adsorption kinetics. 
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Fig. 6. Arrhenius plot of copper sulfate/water vapor. 
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Fig. 7. Schematic of two beds ADCS. 
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Fig. 8. Effect of cycle time on SCP and COP. 
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Fig. 9. Effect of cycle time on SDWP. 
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Fig. 10. Effect of Thwi on SCP and COP. 
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Fig. 11. Effect of Thwi on SDWP. 
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Fig. 12. Temperature profiles of ADC components and heat transfer fluids. 
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Table 1. Measured isotherm data from D-A and S-C model. 

 

Fitted model  D-A model S-C model 

Co (kg/kg) 0.566 0.547 

E (kJ/kg) 2353 - 

n 2.11 - 

m - 3.92 

Hst (kJ/kg) 2630 7965 

  - 4.46*10
-3
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Table 2. The used design and operating parameters. 

Symbol Description Value Unit 

UAbed Overall heat transfer coefficient of bed 814  W/K 

UAcond Overall heat transfer coefficient of condenser 500  W/K 

UAevap Overall heat transfer coefficient of evaporator 350  W/K 

Mcu Bed heat exchanger tube weight(Cu) 2.97  kg 

Mal Bed heat exchanger fin weight(Al) 0.72  kg 

Mbed,iron Bed heat exchanger cover weight(Iron) 15  kg 

Mcond,cu Condenser heat exchanger tube weight(Cu) 1.535  kg 

Mevap Evaporator heat exchanger tube weight(Cu) 1.3  kg 

Mw,evap Liquid water in side evaporator initially 3  kg 

      
 Weight of copper sulfate in each bed 6.75  kg 

ṁ hw Heating water flow rate to adsorber 0.2  kg/s 

ṁ cw Cooling water flow rate to adsorber 0.3  kg/s 

ṁ chw Chilled water flow rate 0.055 kg/s 

Cpcu Copper specific heat 0.386×10
3
  J/kg.K 

Cpal Aluminum specific heat 0.905×10
3
  J/kg.K 

Cpw Water specific heat liquid phase 4.18×10
3 
 J/kg.K 

Cpch Chilled water specific heat 4.20×10
3
  J/kg.K 

Cpv Water specific heat vapor phase 1.89×10
3 
 J/kg.K 

       
 Copper sulfate specific heat 0.630×10

3
[37] J/kg.K 

Tch,in Chilled water inlet temperature 25  
o
C 

tcycle Half cycle time 450  s 
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Highlights 

 Experimental Adsorption isotherms and kinetics of CuSo4 have been 

studied. 

 Fitting the experimental results with famous equations has been presented. 

 Theoretical model employing CuSo4 in adsorption desalination cooling 

has been conducted. 

 Optimizing the performance of the adsorption desalination with different 

operating conditions has been studied. 

 

 

 


