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The aim of the paper is the modelling of an ejector cooling system driven by a 

concentrating photovoltaic (CPV) collector; a single-stage ejector is used. The 

CPV modules represent a technological innovation allowing to obtain electric 

energy with efficiency and temperature values higher than traditional 

photovoltaic systems. Hence, the thermal energy can drive processes such as 

solar cooling. On the contrary, the CPV systems need a major maintenance and 

their use is preferable where the climate is not wet. The model input data are the 

outdoor temperature and solar irradiation values of some Italian sample cities. 

The model output data are represented by solar collector efficiency, evaporation 

power, COP and COPoverall. Moreover, an exergoeconomic analysis is carried out 

to compare the product cost of an ejection cooling system driven by CPV module 

(CPV/ECS) and a traditional electric heat pump (EHP). Finally, a SPB of 7.4 

years is obtained adopting a CPV/ECS instead of EHP and, using also the electric 

energy of CPV system to match the domestic user electric requirements, a further 

saving is possible with a SPB equal to 5.2 years. 
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1 1. INTRODUCTION 

Climate change is one of the most urgent and complex 

challenges that humanity faces in the 21st century for 

the survival and development of humankind and requires 

a transition to a low-carbon energy system [1]. 

Approximately 40% of global CO2 emissions come 

mainly from the energy production sector [2]. Moreover, 

the energy demand for building cooling is increasing 

due to population growth and economic progress, 

especially in emerging countries [3]. It is estimated that 

by 2050, energy demand for cooling will be tripled and 

it will be about 37% of global electricity demand [4]. 

The use of solar energy, with its wide range of 

applications, appears to be promising for refrigeration 

purposes [5]. Recently, solar-powered refrigeration 

cycles have received significant attention among 

alternative air-conditioning and cooling systems, 

representing interesting possibilities for reducing energy 

consumption, especially in locations with strong solar 

potential [6]. These systems are characterised by high 

reliability, simple maintenance and low operating costs. 

Moreover, they can play a significant role in reducing 

greenhouse gases by avoiding the use of 

environmentally harmful refrigerants used in mechanical 

vapour compression air conditioning systems. In 

literature [7], there are different designs of solar-driven 

ejector refrigeration systems: single-stage, multi-stage, 
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with booster or compressor, solar-driven combined 

ejector and absorption (or adsorption) systems. Single-

stage ejector refrigeration systems are above all studied 

[8] and several experimental plants have been realized 

with different refrigerant fluids [9]-[10]. In [11] a solar 

cooling system is developed using R141b that allows 

achieving a high COP equal to about 0.5. 

In [12], a solar-powered ejector cooling system is 

employed to reduce the energy consumption of an 

inverter-type air conditioner. In [13] a 1-D analysis of 

the ejector’s performance during critical operation is 

conduced. An experiment using 11 ejector and R141b as 

the working fluid is carried out to demonstrate the 

accuracy of the prediction. In [14] a solar-powered 

refrigeration system that uses water or natural 

refrigerants at low temperatures as working fluid, is 

developed. The system has a COP equal to about 0.3.  

It is difficult to keep the system running at 

optimum conditions because of variable working 

conditions as, for example, low insolation; hence, multi-

stage systems can be used [9]. A booster can be adopted 

to increase the COP [15]. The COP of the ejector-based 

refrigeration system is relatively low, limiting its 

industrial applications [7]. The use of variable geometry 

ejectors in refrigeration systems can lead to optimal 

performance in a wide range of operating conditions 

[16].  

The solar ejector cooling system performances 

depend also on the type and efficiency of collector used 

[17]-[18]. To satisfy electrical and thermal loads, the PV 

module is advantageous from an economic and 

environmental perspective. Hybrid PV/T collectors are 

above all not concentrating [19] and the thermal energy 

is available at low temperatures (40÷60°C), suitable for 
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domestic water and space heating but inadequate for 

applications at higher temperatures such as solar 

cooling. On the contrary, a concentrating photovoltaic 

thermal system (CPV/T) allows to produce electric 

energy with high efficiency and to obtain higher 

temperatures even above 100°C. In the CPV/T module, 

the thermal energy is a low cost product that can lead to 

competitive solar cooling solutions also for domestic 

applications in hot regions with low humidity [20]-[21]. 

In [22] a CPV/T system with absorption cooling is 

studied. To work efficiently, solar-driven ejector cooling 

systems require temperatures higher than 70°C and 

obtainable with CPV/T modules. Hence, the main aim of 

the paper is the determination of a model able to verify 

how an ejector cooling system works with a CPV/T 

collector in some Italian cities whose outdoor 

temperatures and solar irradiation values [23] represent 

the model input data. The ejector allows to obtain 

cooling at almost zero cost without moving parts, and 

the CPV/T collector assures electric energy and higher 

working fluid temperatures [24]. The model output data 

are collector efficiency, evaporation power, COP, 

COPoverall and ejector entrainment ratio. A 

thermoeconomic analysis is presented to compare the 

system proposed with a traditional cooling system. 

2.  SYSTEM DESCRIPTION 

2.1 Ejector Cooling System 

The ejector cooling system consists of concentrating 

photovoltaic thermal module (CPV/T), water pump, 

generator, separator, ejector, condenser, evaporator, 

expansion valve and another pump (Figure 1). The solar 

radiation is incident on a CPV/T collector heating water 

that can reach temperatures between 60°C and 120°C. In 

the generator the water exchanges heat with the HFO-

1336mzz-Z refrigerant fluid [25] that reaches conditions 

of dry saturated vapour (g) and enters the ejector. The 

refrigerant fluid successively enters the condenser and 

reaches conditions of saturated liquid (3). The 

refrigerant mass flow rate is divided into two parts by a 

separator, the primary fluid returns to the generator, the 

secondary fluid crosses the expansion valve reaching 

conditions of saturated vapour (4); finally, the 

refrigerant fluid leaves the evaporator in conditions of 

dry saturated vapour (1-e). 

 

 
Fig. 1. Plant scheme. 

 

2.2 CPV/T collector 

The CPV/T systems present problems if the climate is 

wet because of high levels of diffuse light and 

intermittent periods of direct sunlight. The reflecting 

surfaces inclination is determined to maximize the 

radiation reflected on the tubes containing the working 

fluid. The concentrators generally used are: parabolic 

dish, parabolic trough or heliostat field. The CPV 

module presents high operating costs due to the 

electronic control system to chase direct radiation and 

the optic instruments protection. The plant analyzed 

presents a CPV/T collector able to produce electric and 

thermal energies; the CPV module is based on triple 

junction cells with ηel of about 25% [26] and peak power 

of 0.15 kWp. The CPV cells are located on a plate that 

transfers heat to water (Figure 2); other fluids are used 

for temperatures above 100°C. A concentration ratio of a 

few hundreds and optical efficiency (ηop) equal to 0.85, 

typical values for dish concentrators [27], have been 

chosen. Other types of CPV modules determine different 

concentration ratio and ηop values, and the analysis can 

be modified. As for the radiation power (Q̇rad) incident 

on the collector, the output electric power (�̇�el) is equal 

to: 

L̇el =(Q̇radηopηpv−Q̇par)ηinv (1) 

http://www.rericjournal.ait.ac.th/
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where ηpv and ηinv are respectively the PV module and 

inverter efficiencies, and Q̇par  is the parasitic power 

equal to about 2% of the intercepted radiation power. 

The CPV cells efficiency varies with the concentration 

ratio and cell temperature values according to [22]. The 

thermal power absorbed by the collector is equal to: 

Q̇t =Q̇radηop(1 − ηpv) (2) 

The coolant heated leaves the CPV/T module and 

reaches the generator (Figure 1) where provides thermal 

energy to the ejector cooling system. 

 

 

Fig. 2. Scheme of the CPV/T collector. 

2.3 Ejector 

The ejector consists mainly of nozzle, mixing chamber 

and diffuser (Figure 3). The nozzle and diffuser have a 

converging/diverging geometry. Diameters and lengths 

of nozzle, mixing chamber and diffuser, define the 

ejector performances. The ejector capacity depends on 

the motive (primary) and entrained (secondary) flow 

rates, whose sum gives the compressed mass flow rate. 

Single-stage ejector with a mixing at constant-pressure 

is considered in this paper to increase the pressure. The 

motive flow enters the ejector converging part (Figure 3: 

section g) at subsonic velocity, and its pressure 

decreases and its velocity increases. 

The stream reaches the sonic velocity at the nozzle 

throat, where its Mach number is equal to one; the cross-

section area increase of the nozzle diverging part 

determines a pressure decrease and a velocity increase 

under supersonic conditions. At the nozzle outlet (1) the 

motive flow pressure becomes lower than the 

evaporation pressure. The entrained flow, dragged by 

vapour that comes out of the nozzle at high speed, enters 

the ejector (e) where its velocity increases and its 

pressure decreases (y). The mixture goes through a 

shock inside the constant cross-section area of the 

diffuser. The shock is due to the condenser back 

pressure resistance that determines a mixture pressure 

increase and a velocity decrease under subsonic 

conditions (s). As the subsonic mixture emerges from 

the constant cross-section area of the diffuser, a further 

pressure increase occurs in the diffuser diverging 

section. The emerging fluid pressure is higher than the 

condenser pressure (c). COP depends on the cycle 

temperatures and irreversibility rates in the diffuser and 

nozzle and the two fluids mixing process at different 

velocity and shock wave. 

 

 
Fig. 3. Ejector. 

 

3.  MODELLING OF A CPV/ECS SYSTEM 

3.1 Modelling 

The mathematical model of an ejection cooling system 

driven by CPV module (CPV/ECS) has been 

implemented in Matlab [29]. The program consists of 

two parts: the first determines the CPV/T collector 

performances, the second evaluates the ejector cooling 

system performances. The refrigerant fluid properties 

values have been determined by means of Refprop 

(Version 8.0, NIST) [29]. As for the collector, the solar 

irradiation and outdoor temperature values of six Italian 

sample cities (Milano, Bologna, Firenze, Roma, Napoli, 

Palermo) [23] have been considered as model input data 

necessary to determine the output working fluid 

temperature and the efficiency of the collector in 

accordance with the equations reported in [21]. As for 

the performances determination of the ejector cooling 

system, the input data are: motive fluid pressure and 

temperature (Tg, pg) and entrained fluid pressure and 

temperature (Te, pe), nozzle geometry (dt,d1), cp, R and γ. 

The output data are: ejector entrainment ratio (ω), 

condenser inlet temperature (Tcond) and secondary fluid 

mass flow rate (mṡ ), evaporation power 𝑄𝑒𝑣 , COP and 

COPoverall (Figure 4). For different ejector output section 

values, the program verifies if both fluids are in choking 

conditions and if there are malfunction conditions. 

3.2 Equations  

The equations of the nozzle, mixing and diffuser 

sections of the ejector are: mass, energy, momentum 

equations and other auxiliary equations [13]. The shock 

and mixing at the ejector inlet are difficult matters; for 

this some exemplifying hypotheses are necessary: 

http://www.rericjournal.ait.ac.th/
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ejector adiabatic inner wall, flow steady and isentropic 

inside the ejector, one-dimensional flow, primary and 

secondary fluids reach the ejector at zero velocity, 

negligible kinetic energy at the ejector outlet, two fluids 

mix with uniform pressure from y section to m section 

(pm=psy=ppy), secondary flow reaches the choking 

condition at y section (Msy=1), gas ideal with constant 

specific heats [30]. In order to consider the non-ideal 

process in the model, the effects of mixing and frictional 

losses are evaluated using in the isentropic relations 

some coefficients experimentally determined [30]. Some 

of the equations used to calculate flow properties and 

system performance have been adapted from [31], that 

provides a methodology for calculating the mess flow of 

the primary flow (Equation 3). This method takes into 

account the isentropic efficiency of the Laval nozzle, 

considering friction losses. 

 

 
Fig. 4. Flowchart model. 
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Primary flow in the nozzle  
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Secondary flow from inlet section to section y  
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Flow mixed at section m before of the shock 
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ϕm(mṗ Vpy + mṡ Vsy) = (mṗ + mṡ )Vm (14) 

 

Where; 

Vpy = Mpy ∙ apy      with    apy = √γRTpy (15) 

 

Vsy = Msy ∙ asy      with    asy = √γRTsy (16) 

 

Mm =
Vm

am
     with am = √γRTm (17) 

Flow mixed from section m to section 3 
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Flow mixed in the diffuser 
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Performance parameters 

ω =
ṁs

ṁp

 (23) 

 

Q̇ev = mṡ (h1 − h4) (24) 

 

Q̇co = mṡ (h2−c − h3) (25) 

 

COP =
Q̇ev

GA
 (26) 

 

COPoverall = COP ⋅ ω (27) 

4. THERMOECONOMIC STUDY 

The thermoeconomic analysis allows to compare 

thermodynamic systems evaluating the product cost by 

using exergoeconomic balances for each component. 

The main aim is the comparison between an ejection 

cooling system driven by CPV module (CPV/ECS) and 

a traditional electric heat pump (EHP). This analysis is 

applied to a typical Southern Italy house of about 80 m2 

with demand of about 400 hours of summer 

conditioning and cooling load of 25 W/m3. The same 

input data in terms of indoor (22°C) and outdoor (32°C) 

temperatures and cooling load, are considered in the 

comparison. As for the EHP, the refrigerant fluid is 

R444B [31], the compressor electric efficiency is 0.90, 

the isentropic efficiency is 0.75 and the superheating and 

undercooling degrees are equal to 5°C. Referring to the 

CPV/ECS, in the thermoeconomic analysis the CPV 

collector circuit and the generator are considered as a 

single component defined “thermal motor” included 

between the states 6 and g (Figure 1). The entrainment 

ratio value allows to evaluate powers, partial and total 

mass flow rates; the collector efficiency (ηth, ηel), 

COPCPV/ES, Q̇ev and solar irradiation values allow to 

determine the necessary PV surface. The 

exergoeconomic balances of the heat exchangers, both 

for EHP and CPV/ECS, have been adapted from [32] 

http://www.rericjournal.ait.ac.th/
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where the concept of exergy, representing the maximum 

work obtainable from the system as it transitions from a 

specific to dead state interacting with environment, is 

defined. 

condenser 

C2Ėx2 +  Żco =  𝐶3Ėx3 (a) 

 

evaporator 

C4Ėx4 + Żev =  𝐶1Eẋ1e + CprodEẋQ̇ev  (b) 

 

Referring to EHP compressor: 

compressor 

C1Ėx1 +  CLL̇c +  Żc =  C2Ėx2 (c) 

 

As for the ejector the equation is: 

Ejector: 

C1Eẋ1e +  CgEẋg + Żeiet + Żcoll  =  C2Ėx2c (d) 

 

where �̇�𝑐𝑜𝑙𝑙  is a cost that considerably affects the final 

product. It is not relevant to consider the collector 

exergoeconomic balance, but only how the thermal 

power production cost influences the product cost. As 

for the valve, the exergy destroyed is negligible with 

respect to other components, and tòòhen the 

exergoeconomic balance is not considered. For both 

systems Cprod is the cost of the system product 

represented by refrigeration power. As for the EHP the 

unknowns are six: C1, C2, C3, C4, Cprod, CL with three 

available equations (a,b and c); related to CPV/ECS the 

unknowns are six: C1, C2, C3, C4, Cprod, Cg with three 

available equations (a, b and d) and some auxiliary 

equations are necessary. Related to the EHP, in the state 

1 the cost is supposed equal to zero (c1=0) and the 

compression costs increase is related only to state 2 

(cL=c2). In the expansion valve there is not costs 

formation because the pressure decrease does not 

determine energy costs related to the refrigerant fluid 

(c3=c4); hence, three equations and three unknowns are 

available allowing a univocal solution. In the CPV/ECS 

the state 1e is different from the state 2c only for the 

additional cost related to g state (c1e=c2c), in the 

condenser the cost linked to heat exchange is considered 

equal to zero (c3=c2c) and in the expansion valve c3=c4; 

hence, the system allows a univocal solution. 

5. RESULTS AND DISCUSSION 

The model input data are outdoor temperature and solar 

irradiation of six sample Italian cities evaluated 

considering the position of each city according to 

latitude and longitude. As for solar cooling, it has been 

more useful to evaluate the monthly medium values of 

the maximum temperatures and solar irradiation. These 

values increase from north to south approaching the 

equator; the higher medium temperature (32.5°C) is 

reached at Palermo in August with a solar irradiation of 

24.4 MJ/m2; the minimum temperature (4.20°C) refers 

to Milano in January with solar irradiation of 5.51 

MJ/m2 (Figures 5 and 6). The collector model results are 

determined in terms of collector efficiency and working 

fluid temperature. In summer season the medium value 

of the thermal efficiency is about 0.55 (Figure 7). The 

working fluid heated by the CPV/T collector affects the 

ejector cooling system performances, heating in the 

generator the primary fluid that changes the compression 

ratio (Figure 8) and condenser inlet temperature values. 

In summer the generating temperatures determined are 

included in the range 90-95°C and in winter are often 

under 80°C (Figure 9). 

 

 

Fig. 5. Italian cities solar irradiation. 
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Fig. 6. Maximum temperature medium values of the Italian cities. 

 

 

Fig. 7. Efficiency of the collector. 

 

 

Fig. 8. Compression ratio. 
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Fig. 9. Generating and condenser inlet temperatures. 

 

To study the ejector model, it is necessary to define 

the temperature and pressure inlet values of the primary 

and secondary fluids; the primary fluid values are 

determined by means of the collector model, while the 

secondary fluid values are related to the evaporator 

outlet where the refrigerant fluid is generally in 

conditions of dry saturated vapour as reported in 

literature in many experimental tests [26], [30]. The 

model output data are the ejector entrainment ratio, the 

condenser input temperature, the secondary fluid mass 

flow rate and the cycle performances. The values are 

determined referring to the critical pressure limit that 

represents the working limit in double-choking. The 

model allows to determine the yearly ejector parameters 

for each city. In Figure 6 the condenser inlet temperature 

is reported; in the cold months the temperature values 

are under 30°C and the solar cooling is as little as 

possible. Hence, the model determines the entrainment 

ratio values only from April to September (Figure 8), 

and Palermo presents the best climatic conditions and 

performances. In the Figures 8 and 9 the Qev, COP and 

COPoverall values are reported referring to satisfactory 

entrainment ratio values. The model results show as the 

CPV/ECS system can be a good solution for air-

conditioning in the hot months related to all Italian 

cities, but with higher performances in terms of 

evaporation power and COP in Southern Italy. The 

theoretical model results have been also compared in the 

same working conditions with the experimental data 

present in literature. In particular, the model has been 

also made to run under the same working conditions of 

the experimental tests realized in [11], where the ejector 

diameters d3, dt, and dp1 are equal respectively to 8.10 

mm, 2.64 mm and 4.50 mm, and the generating 

temperature and condenser inlet temperature values are 

included respectively in the ranges 78-90°C and 30-

34°C. Hence, entrainment ratio and COP values have 

been obtained by the model with a percentage deviation 

of about 4% from the experimental values [33] 

 

 

Fig. 10. Entrainment ratio, COP and COPoverall values. 
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As for the thermoeconomic analysis, it is necessary 

first of all to determine the components cost and the 

plant working and maintenance costs. The components 

cost of the EHP is obtainable by means of catalogues or 

specific cost functions [33]. As for the operating cost, 

the annual costs of the compressor electric consumption 

have been considered [22]. 

Referring to the CPV/ECS, the collector cost is 3.3 

€/Wp [20]; as for the ejector, condenser, evaporator, 

valve, tubes and generator, the costs are obtainable by 

means of catalogues or specific cost functions [35]. The 

maintenance costs are higher because, though the CPV 

systems use less silicon, they need major maintenance as 

they use optic lens [36]. In order to solve the equations 

system and to determine the product cost related to the 

EHP and CPV/ECS systems, it is necessary to calculate 

the �̇�  values present in the exergoeconomic balances: 

Żk =
ŻPC+ ŻOM

ŻPCh
 Ck . The exergy destroyed cost of each 

component, equal to the product between ci,k at the 

component inlet with 𝐸�̇�𝑑,𝑘 , represents the additional 

cost to supply to a component to meet the exergy 

destroyed. Hence, it is possible to determine the costs 

linked to different energetic fluxes, using the 

exergoeconomic balances with auxiliary relations, and 

then the hourly cost of each flux (𝐶�̇�) for both systems 

(Table 1). The product cost is 7.43 €/h for the EHP and 

4.25 €/h for the CPV/ECS. So, EHP presents a higher 

value of exergy destroyed respect to the ejector system, 

but even if the CPV/ECS presents a higher investment 

cost, it allows to obtain a lower product cost respect to 

the EHP. The SPB has been calculated as ratio between 

the extra cost of the ejector system, and the cash flows 

equal to the difference between the annual costs 

necessary to obtain the refrigeration power with EHP 

and CPV/ECS; a SPB of 7.4 years has been obtained. 

Moreover, by also using the electric energy from the 

CPV system to meet domestic electric requirements, 

further savings are possible, with an SPB equal to 5.2 

years considering a mean annual electric consumption of 

3000 kWh/year for a family four people. Finally, the 

CPV/ECS allows to obtain electric energy and summer 

cooling with an economic saving respect to the 

traditional system. 

 

 

Fig. 11. Evaporator power. 

 

 

Table 1. Exergoeconomic analysis results. 

EHP ci,k (€/kWh)  Ex (kW) Ck (€/h)  CPV/ECS ci,k (€/kWh)  Ex (kW) Ck (€/h)  

1 0 1.54 0 1e 7.49 1.52 11.4 

2 1.83 2.64 4.83 2c 7.49 2.71 20.3 

3 2.38 2.40 5.71 3 7.49 2.52 18.9 

4 2.38 2.31 5.50 4 7.49 1.78 13.4 

compressor 1.83 1.52 2.78 g 17.2 1.21 20.7 

product 36.3 0.21 7.43 product 20.7 0.20 4.25 

 

6. CONCLUSIONS 

In this paper, the model of an ejector cooling system 

with CPV/T collector working in some Italian cities has 

been realized. The modelling has been developed with 

exemplifying hypotheses because of the complex fluid-

dynamic phenomena. The model output data are 

collector efficiency, entrainment ratio, temperature and 

pressure values at the condenser inlet, evaporation 

power, COP and COPoverall. The ejector system works 

http://www.rericjournal.ait.ac.th/
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better in Southern Italy cities where the climatic 

conditions are more favourable. The evaporation power 

is on average 1 kW/m2 and the COP equal to about 0.25. 

The values of generating temperature, condenser inlet 

temperature and pressure, collector thermal efficiency 

and ejector entrainment ratio are respectively equal to 

92.5°C, 34.5°C, 0.87 MPa, 0.58 and 0.62 in Palermo, 

whose values of temperature and solar irradiation are the 

highest among the Italian cities. An evaporation power 

of about 1.45 kW/m2 has been obtained corresponding to 

an outdoor medium temperature of 32.5°C and a solar 

irradiation of 24.4 MJ/m2. An ejector cooling system 

driven by a CPV/T collector is a good solution to satisfy 

the electric and cooling demands of the domestic 

applications. The model results are comparable with 

experimental data present in literature. Finally, it has 

been noted by means of the exergoeconomic analysis 

that the CPV/T module driven ejector cooling system, 

even if characterized by higher investment cost, allows 

lower product cost respect to a traditional cooling 

system together with possibility to produce electrical 

energy. In particular, a SPB of 7.4 years is obtained 

using a CPV/ECS system instead of traditional EHP and 

a further saving is possible, with SPB equal to 5.2 years, 

when also the electric requirements of a domestic user 

are satisfied by CPV/T system. 

NOMENCLATURE 

Symbols 

A  area, m2 

a  sonic velocity, m/s 

Ci,k  cost for exergy unity, €/kWh 

COP coefficient of performance 

cp  constant pressure specific heat, kJ/kgK 

Cprod  cost of the system product, €/kWh 

cv   constant volume specific heat, kJ/kgK 

CPV concentrating photovoltaic 

CPV/T concentrating photovoltaic/thermal 

d  diameter, m 

EHP electric heat pump 

Eẋd,k  exergy destroyed (kW) 

ECS ejection cooling system 

G  solar irradiance, W/m2 

h  enthalpy, kJ/kg 

M   Mach number 

ṁ   mass flow rate, kg/s 

P  pressure, MPa 

PV  photovoltaic 

Q̇  Power, W 

R   gas constant, kJ/kgK 

SPB simple pay-back 

T   temperature, K; thermal 

V   gas velocity, m/s 

Z   cost, € 

 

Greek symbols 

γ  ratio  
cp

cv
 

η,   efficiency 

ρ  density, kg/m3 

ω  entrainment ratio 

Subscripts 

1   nozzle outlet 

2   constant area inlet section  

3  constant area outlet section  

c  ejector outlet  

coll collector 

comp compressor 

cond condensation 

e  secondary fluid at ejector inlet  

eiet ejector 

el  electric 

ev  evaporation 

g primary fluid at ejector inlet (nozzle 

inlet) 

inv  inverter 

m  flow mixed 

o  outdoor; static 

op  optical 

p  primary flux 

par  parasitic 

p1   primary flux at nozzle outlet 

pv  photovoltaic 

p  primary flux at section y 

rad  radiation 

s  secondary flux 

sy secondary flux in efflux critical 

conditions 

t  throat section of the nozzle 

th  thermal 

y throat hypothetical section of the 

secondary fluid. 
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