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Abstract:- The renewable energy utilization is attaining 

numerous recognition and diverse assessment is 

obligatory to be executed for several innovations which 

has in turn become a general system requirement. The 

increasing application of fossil fuels is virtually not only 

triggering swift energy sources depletion; nevertheless, 

deliberately manufacturing harmful gases which in turn 

directly impacts humanity. Therefore, this paper 

addresses the economic assessment of renewable air-

conditioning using ARR, NPV, IRR and payback period 

technique. Knowing the obscured fossil fuels effects and 

its consequences to human wellbeing is key for assessing 

renewable-based air-conditioning using economic 

feasibility practices and for underpinning further 

remarkable conclusions for imminent energy 

production. The system economic assessment is 

measured in conjunction with the use of cleaner energy 

sources, vis-à-vis renewable energy utilization such as 

photovoltaic solar power. The outcome reveals that 

photovoltaic solar air-conditioning is worth undertaking 

using economic assessment procedures. The accounting 

rate of return is 185.7%; the net present value yielded a 

positive value 𝑵𝑷𝑽 > 𝟎 which suggests the project is 

worth undertaking; payback period is 9.5 years, and 

this typically demonstrates that the system will begin to 

make profit after 9.5 years of operation and at the 

discount rate of up to 10.19%, photovoltaic solar air-

conditioning investment is worth undertaking. 

 

Keywords:- Air-conditioning; Renewable energy; 

Economic assessment; Energy consumption; Carbon 

emissions; Health effects. 

 

I. INTRODUCTION 

 

Substantial portion of the significant energy utilized in 
building is signified as cooling or heating. The escalating 

use of air-conditioning systems permits generating cooling 

developments which can competently use renewable energy 

such as the application of solar power for its task. 

Inconsistencies in the costs of fossil fuel have presented 

incentive to an energetic pursuit for alternative source of 

power. Observing the solar power utilization for cold 

production was manufactured via a French innovator in 

1869 which is the inventive solar power origination [1]. 

Nonetheless, the principal system of solar cooling was 

explicitly revealed through alike expert in 1878 during the 

General Exhibition in Paris [2]. Similarly, ice learners were 

conveyed through the system with an illustrative reflector 
and an alkali-water ingestion chiller. Moreover, the 

succeeding solar cooling demonstrations were sustained till 

the 1980s. Afterward, the most up-to-date resume of 

inclusive solar cooling investigation was carried out near 

the beginning of the 21st century, subsequently the beliefs 

as to linking photovoltaic and electric-driven chillers were 

escalated amongst researchers. 

 

Frequently growing requirements of wellbeing in 

buildings and transportation creates the cooling directive 

which makes development in the cooling business domain. 
These comfort fundamentals are encouraging the air-

conditioning as a prerequisite in commercial buildings 

which is not in turn detected as a luxury. Due to these 

grounds and subsequently for the purpose to diminish the 

level of energy consumption and carbon emissions, a fast-

emerging commercial domain of solar air-conditioning 

systems can be expected. This has continued unobserved 

via several policy makers, somewhat on the basis that 

cooling requirements are regularly being encountered 

through electrical air conditioners, covering the component 

of cooling within the building's universal control operation 

[3]. By 2020, exploration recommended that in the EU an 
upsurge in the percentage of occupational buildings 

equipped with cooling systems is dependent on to influence 

about 60%. The utmost possible cooling demand in Europe 

should be 100% of the entire room since air-conditioning is 

typically estimated to be 1400 TWh yearly cooling [4]. 

However, to quantify the efficiency of assets utilized and to 

quantify the efficiency of the renewable air-conditioning – 

the analysis of economic assessment profitability is 

contemplated as one of the best methods. 

 

Therefore, this paper focus upon the economic 
assessment of renewable air-conditioning though utilizing 

profitability procedures. The economic assessment 

procedures subsequently contribute to the industry and 

renewable energy studies by presenting the economic 

assessment outcome of solar-based air-conditioning as a 

way forward towards embracing a cleaner energy source to 

lessen the societal level of energy consumption and the rate 

of CO2 in the hottest period of the year. 
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II. RENEWABLE AIR-CONDITIONING 

 

According to [5], the damaging influences of 

traditional air-conditionings (release of carbon emission 

and the application of ecologically unfriendly refrigerants) 

and their high energy usage lead scholars to investigate into 

more cleaner energy sources, predominantly the solar 

energy. The innovation of the absorption type of cooling 
system is the utmost employed in the domain of air-

conditioning [6,7,8]. Somewhat than the compressor, the 

absorption-type exploits an absorber and a generator. 

Hereafter, to compel the refrigerant (water or alkali), no 

electrical energy is anticipated [9]. The refrigerant is 

principally situated for absorbent material and subsequently 

forced in the used-up fluid stage. The pressurized retaining 

mixture is then reheated in a solar-regulated producer to 

recuperate the vapor of pressurized refrigerant. 

Successively, in the condenser; it is dissolved to stop fluid, 

which is then increased through an additional nozzle. In the 
evaporator, the cool refrigerant creates the refrigeration 

effect. The refrigerant is stimulated at last to the absorber 

and an alternative sequence is begining. Hence, absorption-

type complement to lessening the costs of power and the 

emissions of the greenhouse gas to the atmosphere. 

Moreover, they possess a small coefficient of performance 

of about 0.75 – 0.3 as specified through the cooling 

boundary in accordance to the air-conditionings electrical 

pressure vapor which their coefficient of performance may 

be in the range of up to three [9]. The solar air-conditioning 

working guideline is delineated in fig. 1. 

 

 
Fig 1:- The solar air-conditioning absorption-based. 

 

Accordingly, the brief strategy presenting the essential 

parts of the projected cooling system is offered in fig. 2, as 

specified by [10]. 

 

 

 
Fig 2:- Solar cooling synoptic representation utilising 

parabolic accumulators. 

 

In addition, the high surrounding temperatures in Bay 

countries originate an endless attention for cooling, which 

in turn allows achieving a remarkable rational expansion in 

the domain of solar air-conditioning. For instance, the study 

via [11], intensified on progressing solar-controlled 
exhibition in Saudi Arabia of LiBr-water absorption air-

conditioning. It is equipped with volume containers having 

refrigerant and cold level plate accumulator, which assure a 

reliable duty 24 hours in 7 days with 5 kW cooling limit 

chiller [11]. For its elasticities over-all technical model 

using delicate estimations time-subordinate of the 

surrounding temperature and the solar energy that are 

supposed to be stable with specified small intervals Δt. 

Also, the addition power calculation of specific Δt, 

supposes static stream methods is stated by equation (1). 

 

 𝑄 − 𝑊 = (𝛴𝑚. ℎ)𝑜𝑢𝑡 − (𝛴𝑚. ℎ)𝑖𝑥 +  𝑚(𝑢𝑓 −

𝑢𝑖)𝑠𝑦𝑠𝑡𝑒𝑚
                                                                     (1) 

 

The 𝑄 and 𝑊 is the power-driven and energies of the 

net thermal, and (𝑢𝑓 − 𝑢𝑖) is inner power change per unit 

mass by the time within the volume 𝑉. Likewise, 𝑚 is the 

mass inside the volume 𝑉 of discrete system component. Δt 

(𝑢𝑖 is the primary value, while 𝑢𝑓 is the concluding 

dominant energy of the volume 𝑉 per unit mass as of the 

time stage (Δt)). Furthermore, the mass flow rates 

fundamental equations of the weak and strong refrigerant- 

compounds absorbent (ws and ss, discretely) intended for 

lithium bromide-water are stated by equation (2) and (3) 
respectively [11]. 

 

 ṁ𝑠𝑠 =
𝑋𝑤𝑠

𝑋𝑠𝑠−𝑋𝑤𝑠
. ṁ𝑟                                                    (2) 

ṁ𝑤𝑠 =
𝑋𝑠𝑠

𝑋𝑠𝑠 − 𝑋𝑤𝑠

. ṁ𝑟                                                (3) 

 

Also, 𝑋𝑠𝑠 and  𝑋𝑤𝑠 is the foci mass for weak and 

strong complexes. The pump, evaporator heat, and 

producer exertion are obtainable in equation (4), (5) and (6) 

[11].  

𝑄𝐺 = (ṁ𝑟ℎ1 +  ṁ𝑤𝑠ℎ8 −  𝑚𝑠𝑠ℎ7) . Δt                            (4) 

𝑄𝐸 = (ṁ𝑟(ℎ4 − ℎ3)) . Δt                                         (5) 

𝑄𝑃 = (ṁ𝑠𝑠(ℎ6 − ℎ5)) . Δt                                        (6) 
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As revealed in fig. 2, enthalpy ℎ (1 to 10) is based on 

thermodynamic state and Δt is the step interlude of 1-h time 

[11]. A hot storage mass of 1500 kg is required for a steady 

load and an accumulator area of 48 m2 – outcomes of 

simulation presented that the system coefficient of 

performance is about 0.85. Moreover, the investigative 

results established that it may attain 0.9 [11]. The system 
segments size degree (accumulator and tanks) subsequently 

turned out smaller in summer with high solar power. Thus, 

the coefficient of performance will be upgraded, and the 

important mass storage will be reduced. Numerous related 

researches were carried out in Australia in a similar setting. 

For instance, investigations by [12], established a building 

with 60 m3 volume equipped with an autonomous air-

conditioning having solar photovoltaic battery to achieve 

the perfect comfort possessing the lowest energy 

consumption. The air temperature 𝑇𝑆 and the habituated 

humidity ratio 𝐻𝑅𝑆 are calculated through equation (7) and 

(8) [12]. 

 

𝑇𝑆 =  𝑇𝑏 − 
𝑄𝑆

ṁ𝑐𝑝

                                                         (7) 

 𝐻𝑅𝑆 =  𝐻𝑅𝑏 −
𝑄𝑡− 𝑄𝑠

ṁℎ𝑓𝑔
                                              (8) 

 

 
Fig 3:- LiBr-H2O absorption thermodynamic state. 

 

Consequently, 𝑄𝑡  and 𝑄𝑠  is the entire workable power 

and cooling, ℎ𝑓𝑔  is the water heat evaporation, ṁ is the flow 

rate of supply air (0.275 kg/s), and 𝑇𝑏  is the air-temperature 

of the building [12]. The battery proximity is mandatory, 

and the scheme can be applied during acme periods to 

produce the mandatory power. The reserved power in the 

battery 𝐸𝑏𝑎𝑡𝑡𝑒𝑟𝑦  is determined through equation (9) [12]. 

 
𝑑𝐸𝑏𝑎𝑡𝑡𝑒𝑟𝑦

𝑑𝑡
=  𝜂𝑐𝑃𝑐 −  

1

𝜂𝑑𝑃𝑑
                        (9)  

 

Likewise, ηc is the efficiency charge, 𝜂𝑑  is the 

efficiency of discharge, 𝑃𝑑  is discharging energy battery 

and 𝑃𝑐  is energy battery charging. The regeneration 

significances of inside temperature and humidity were 

carried out for numerous categories of buildings and 

climates by means of TRNSYS programming. Thirty 

percent of the solar portion the system was improved [12]. 

Similarly, medium temperature and warm foci solar 

accumulators are applied in air-conditioning having a 

double effect auxiliary heater and absorption chiller to cool 
a building [13]. The important portions of the projected air-

conditioning are seemed in fig. 4 as designated by [13]. For 

2.4 m2/kW is the collector territory cooling boundary and 

40 L/m2 is the capacity tank volume; though applying 

TRNSYS programming, the simulation outcomes establish 

that the system can only cover half of the building 

requirements [13]. Besides, the system coefficient of 

performance is 1.4 which reveals the proficiency of the 

system.  
 

Furthermore, study by [14] associates the solar energy 

to the air-conditioning as habitual vapor pressure to unfold 

alternative hybrid solar-driven air-conditioning. For the 

expected system was regulated and exhibited via applying 

TRNSYS programming in order to advance its productivity 

of power. It contains three main portions namely; vapor 

pressure system, solar storage tank and solar accumulator 

vacuum). The control of the absorber consumption was 

reduced from 1.45 to 1.24 kW at unfaltering state 

conditions, which is disapproved via a universal saving 
power of about 7.1% and 14 for only the absorber. 

Likewise, a saving power that is proficient through the 

condenser fan is around 2.6% as revealed via [14], which in 

turn allows an increase in the coefficient of performance. 

Similarly, the research studies through [14] unfolded that 

the system can efficiently accomplish the prerequisites 

cooling. 

 

 
Fig 4:- Solar air-conditioning universal structure 

components. 
 

III. ECONOMIC ASSESSMENT PROCEDURES 

 

Discretely from the long-term and short-term 

creditors, management and owners likewise amuse in the 

reliability of the solar air-conditioning which can perhaps 

be sustained through economic profitability assessment. 

Studies unfolded that photovoltaic electric of up to 2.5 

kWh/d is sufficient for home-based requirements and as 

consequence, all components examined is within the 

aforementioned specification. According to [15], this 
implies that a 2.5kW solar system will yield electricity of 

about (2.35kWh x 2.5kW) = 5.9kWh per day, averaged 

through the year. This interprets into power of about 

2,140kWh per year. According to [16], the average costs of 

photovoltaic solar air-conditioning is £3998.62 which 

includes all the system components and installation cost. 

Studies by [15] revealed that solar system is becoming 

cheaper since 2.5kWh system cost about three times the 

current price of the system in the last twelve months. 

Nevertheless, the estimated photovoltaic solar air-

conditioning average installation costs are employed. 
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Consequently, the costs of maintenance specified consist of 

the system adjustment and periodical check. Twenty years 

is the lifespan of the system components as specified by the 

manufacturer and the proposed costs of the system average 

maintenance is £75 per year. The annual feed in-tariff and 

the export tariff for the photovoltaic system is 14.90p/ unit 

and 4.64p/ unit respectively while having a guaranteed 

twenty-year tariff lifetime. 
 

A. Accounting Rate of Return (ARR) 

The accounting rate of return research studies 

commenced by [17,18,19] respectively, and sustained 

through the studies of [20, 21, 22, 23, 24, 25, 26, 27, 28, 

29] and so on. The key purpose was also to study the 

connection amongst the internal rate of return and the 

accounting rate of return or perhaps to practice the 

valuation process of ARR. For the elementary framework 

was given in both cases through an economic model and 

the accounting model was subsequently suitable into the 
context of economic procedures. 

 

The general accepted formula for accounting rate of 

return is specified in the equation (10) below: 

 

𝐴𝑅𝑅 =  
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑛𝑛𝑢𝑎𝑙 𝑃𝑟𝑜𝑓𝑖𝑡

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡
   𝑋  100                  (10) 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑛𝑛𝑢𝑎𝑙 𝑃𝑟𝑜𝑓𝑖𝑡
= 𝑅𝑒𝑣𝑒𝑛𝑢𝑒
− 𝐴𝑛𝑛𝑢𝑎𝑙 𝑀𝑎𝑖𝑛𝑡𝑒𝑛𝑎𝑛𝑐𝑒 𝐶𝑜𝑠𝑡  

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑛𝑛𝑢𝑎𝑙 𝑃𝑟𝑜𝑓𝑖𝑡 = 7500.00 − 75.00 = 7425.00  

𝐴𝑅𝑅20 =
7500.00

3998.62
   𝑋  100 

=  185.7%                                (11) 
 

The photovoltaic solar air-conditioning initial 

investment is £3998.62 while its annual maintenance cost is 

£75.00 and in twenty years of the system operation, the 

maintenance costs is £1500.00. Also, the photovoltaic solar 

air-conditioning investment which includes maintenance is 

£5498.62 in twenty years of operation – the addition of the 

initial investment and the cost of its maintenance for twenty 

years. The proposed revenue of the system is £7500.00 

(business income from its normal business activities). The 
average annual profit is £7425.00, and it is subsequently 

obtained from the subtraction of the yearly cost of the 

system maintenance from the revenue. The ARR is 

subsequently obtained by dividing the average annual profit 

and the system initial investment.  As a result, the 

accounting rate of return is 185.7%. 

 

B.  Net Present Value (NPV) 

The Net Present Value is elucidated as the 

dissimilarity amid cost inflows present value and the 

outflows of cash present value [30]. That is to say, the net 
present value of a project - normally calculated as the initial 

investment time is the project's cash flow present value 

from activities and disinvestment less the initial investment 

amount. For instance, by calculating NPV of the project, 

the flows of cash occurring at numerous emphases in the 

period are balanced for the estimation time of cash utilizing 

rate of discount that is the return smallest rate required for 

the task to be satisfactory. For the projects possessing 

positive NPV (or with values in any event equal to zero) are 
satisfactory and projects possessing negative NPV are 

unsatisfactory. On the off chance that the project is 

dismissed - it is dismissed on the grounds that cash flows 

will likewise be negative. NPV is utilized in budging of 

capital to investigate the project or investment profitability 

and it is delicate to the dependability of imminent incomes 

that the investment, undertaking, project or venture will 

produce. For example, the net present value equates the 

value of the pound sterling today to the estimation of that 

equivalent future pound sterling considering returns and 

inflation. 
 

The formula for the NPV is expressed in the equation 

(12) below: 

𝑁𝑃𝑉

=  𝛴 
𝐶𝑖

(1 + 𝑟)𝑛
 

− 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡                                         (12) 
 

Where 𝐶𝑖 is the flow of cash generated per year; 𝑟 is the 

inflation rate and 𝑛 is the number of years. For higher net 

present values are advantageous and the rule for precise 
decision is as follows: 

 𝑁𝑃𝑉 > 0, accept project 

 𝑁𝑃𝑉 ≤ 0, reject project 

 

Nevertheless, inflation can perhaps upsurge the future 
revenue of the photovoltaic solar air-conditioning. Then, 

the feasibility of substitute investments reduces the future 

revenue value and interests of bank deposit may perhaps be 

of assistance in that circumstance. The proposed yearly 

inflation rate applied in this study is four percent (4%) with 

the discount rate of five percent (5%). Moreover, to obtain 

the initial income generated, the average yearly power of 

the proposed 2.5kW solar system must be multiplied with 

the feed in-tariff and the export tariff respectively and 

subsequently added together. Hence, this can be calculated 

as follows: 

 

𝐴𝑛𝑛𝑢𝑎𝑙 𝐼𝑛𝑐𝑜𝑚𝑒 = (0.149 x 2140) + (0.0464 x 2140)
= £418.16                                (13) 

 

As a result, Table 1 revealed the operating profit, 

generated income and cash flows for the next twenty years 

of the system. 
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Annual Initial 

Investment 

Income Annual Maintenance 

Cost 

Operating Profit Cash Flow 

Year 0 - £3998.62 - - - - 

Year 1 - 418.16 75.00 343.16 343.16 

Year 2 - 434.89 75.00 359.89 359.89 

Year 3 - 452.23 75.00 377.23 377.28 

Year 4 - 470.32 75.00 395.32 395.37 

Year 5 - 489.13 75.00 414.13 414.19 

Year 6 - 508.70 75.00 433.70 433.76 

Year 7 - 529.05 75.00 454.05 454.11 

Year 8 - 550.21 75.00 475.21 475.27 

Year 9 - 572.22 75.00 497.22 497.28 

Year 10 - 595.11 75.00 520.11 520.17 

Year 11 - 618.91 75.00 543.91 543.98 

Year 12 - 643.67 75.00 568.67 568.74 

Year 13 - 669.42 75.00 594.42 594.49 

Year 14 - 696.20 75.00 621.20 621.27 

Year 15 - 724.05 75.00 649.05 649.12 

Year 16 - 753.01 75.00 678.01 678.08 

Year 17 - 783.13 75.00 708.13 708.21 

Year 18 - 814.46 75.00 739.46 739.53 

Year 19 - 847.04 75.00 772.04 772.12 

Year 20 - 880.92 75.00 805.92 806.00 

Table 1:- The system annual income, operating profit and cash flows. 

 

Likewise, the NPV equation (12) can further be 

expressed as: 
𝐶𝑖

(1.05)1
+  

1.04𝐶𝑖

(1.05)2
+

1.04𝐶2

(1.05)3
+

1.04𝐶3

(1.05)4
+

1.04𝐶4

(1.05)5

+ ⋯ 
1.04𝐶𝑛

(1.05)𝑛
                           (14) 

 

To obtain the NPV of the solar air-conditioning 

system, it is essential to substitute the yearly cash flow 
presented in Table 1 into equation (14). Therefore, the 

twenty-year net present value with discount of rate 5% 

(0.05) can be expressed as follows: 

𝑁𝑃𝑉 = 6347.20 − 3998.62 = £2348.58 
 

It is feasibly observed that the proposed project 

yielded a positive value 𝑁𝑃𝑉 > 0 which suggests the 

project is worth undertaking.  

 

C. Payback Period 
Payback period is considered as the required time to 

recuperate the fundamental interest in a venture from 

operations. Technique of the payback period for cash 

correlated investigation is applied to evaluate capital 

undertakings and to ascertain the yield each year from the 

beginning of the task pending the aggregated revenues are 

equal to the expense of the venture at which time the 

speculation is pronounced to be repaid and the time 

engaged to achieve this payback is referred to the payback 

period [29, 31].  

 

Since the proposed project possesses uneven cash 
flows, the formula employed for the payback period can be 

expressed in equation (15) as: 

 

𝑃𝑎𝑦𝑏𝑎𝑐𝑘 𝑃𝑒𝑟𝑖𝑜𝑑

=
𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡

𝑃𝑒𝑟𝑖𝑜𝑑𝑖𝑐 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤
                                         (15) 

 

As a result of an uneven cash flow and to determine 

how much time to recover the original investment, the 

payback period can further be expressed as: 

 

𝑃𝑎𝑦𝑏𝑎𝑐𝑘
= 𝑌𝑒𝑎𝑟𝑠 𝑏𝑒𝑓𝑜𝑟𝑒 𝑓𝑢𝑙𝑙 𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑦

+
𝑈𝑛𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑐𝑜𝑠𝑡 𝑎𝑡 𝑠𝑡𝑎𝑟𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟

𝐶𝑎𝑠ℎ 𝑓𝑙𝑜𝑤 𝑑𝑢𝑟𝑖𝑛𝑔 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟
  (16) 

 

Furthermore, year 9 (nine) is the year before the initial 

investment is completely recovered; however, to calculate 

the unrecovered cost at start of the year, the initial 

investment must be subtracted from the addition of the cash 

flows by the end of the 9th year. Furthermore, the cash flow 

throughout the year is the flow of cash when the project has 

fully recovered from its initial investment. 
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𝑈𝑛𝑟𝑒𝑐𝑜𝑣𝑒𝑟𝑒𝑑 𝑐𝑜𝑠𝑡 𝑎𝑡 𝑠𝑡𝑎𝑟𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑦𝑒𝑎𝑟
= 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡
− 𝐶𝑎𝑠ℎ 𝑓𝑙𝑜𝑤𝑠 𝑏𝑦 𝑡ℎ𝑒 𝑒𝑛𝑑 𝑜𝑓 𝑦𝑒𝑎𝑟 9               (17) 

Subsequently, the payback period is expressed and 

calculated as follows: 

𝑃𝑎𝑦𝑏𝑎𝑐𝑘 = 9 +  
248.31

520.17
                                      (18) 

 

𝑃𝑎𝑦𝑏𝑎𝑐𝑘 𝑝𝑒𝑟𝑖𝑜𝑑 = 9.5 𝑦𝑒𝑎𝑟𝑠 
 

The estimated payback period is 9.5 years, and this 

typically demonstrates that the system will begin to make 

profit after 9.5 years of operation.  

 

D.  Internal Rate of Return (IRR) 

The IRR appears to be the rate of discount frequently 

applied in budgeting of capital that forms all cash flows net 

present value from a particular venture equal to zero. This 
predominantly infers that internal rate of return is 

subsequently the rate of return that forms the whole 

imminent cash flows present value and the project last 

market value equivalents to the value of present market [32, 

33, 34]. The higher an investment IRR, the further alluring 

it is to accept the venture [34]. Therefore, it is utilized to 

rank numerous potential ventures or systems an 

organization or individual is contemplating. Thusly, the 

internal rate of return provides a straightforward 

impediment, through which any project should stayed away 

from if the capital expense exceeds this rate. Internal rate of 
return is additionally alluded to as economic rate of return. 

A straightforward criterion of making decision can perhaps 

be to acknowledge a task if its IRR surpasses the expense 

of capital and dismissed if the internal rate of return is not 

exactly the capital cost.  

 

In this paper, the internal rate of return is calculated 

through IRRCalculator.net software program as research 

studies revealed that internal rate of return cannot be 

calculated analytically; and must as an alternative be 

calculated by utilizing software programs like Excel or 

trial-and-error technique. As a result, the internal rate of 
return for the economic assessment of the proposed system 

is 10.19%. That is to say, the assessment outcome 

demonstrates that at the discount rate of up to 10.19%, 

photovoltaic solar air-conditioning investment is worth 

undertaking. 

 

IV. CONCLUSION 

 

The economic assessment procedures demonstrate 

how significant savings can perhaps be achieved through 

utilizing a sustainable and renewable means of technology - 
the photovoltaic solar air-conditioning technology. Each 

financial assessment indicators depicted that the project is 

worth undertaking. Therefore, the photovoltaic solar air-

conditioning demonstrated to reduce the level of energy 

consumption and carbon emissions and also saves 

investment costs. Albeit, over a long period of time, all 

project ought to earn profits that is sufficient to grow and 

survive. For improved living standard and national income 

is the index to the system economic progress. Indubitably, 

profit is perhaps the legitimate object of the renewable air-

conditioning; even so, it must not remain fundamentally 

over-emphasized. Possessors of the proposed system may 

perhaps attempt to make best use of the project profit 

considering the society welfare. Therefore, profit is not just 

the return to possessors; however, it is likewise associated 

with the interest of the society other sectors. Profit is the 

measure for arbitrating not only for the economic 
sustainability, but likewise the social purposes, 

management and efficiency of the system. 

. 
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