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ABSTRACT

The demand for solar energy has been increasing due to its
sustainability and cost-effectiveness. However, selecting the
right solar panel system and estimating its cost remains a
challenge for consumers. This research presents a solar
panel cost calculator using JavaScript, allowing users to
estimate the total cost, payback period, and energy savings.
The study focuses on developing a dynamic and user-
friendly web-based tool using JavaScript, HTML, and APIs
for real-time price updates. Experimental results show that
this tool improves the decision-making process for solar
adoption.
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L INTRODUCTION

With the growing demand for renewable energy, solar power
has emerged as a sustainable and cost-effective alternative to
traditional energy sources. However, one of the major
challenges for individuals and businesses looking to install
solar panels is estimating the total cost, return on investment
(ROI), and energy savings.

A solar panel cost calculator helps estimate the total cost ofa
solar system, including panels, inverters, installation, and
other components. These calculators typically take into
account factors like system size, location, and energy
consumption.

1. DATA AND SOURCES OF DATA

The height of the panels h
The angle of the panels a

The angle of the rays B
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Suggested distance between rows

We suggest a JavaScript Solar System and Solar Panel Cost
Calculator to solve this problem. It allows users to:
Determine the entire cost of a solar panel system, including
panel prices, installation charges, and government subsidies.
Calculate the savings and energy output according to
location and solar exposure. To evaluate financial viability,
calculate the payback period.

This tool utilizes JavaScript to perform real-time calculations
and fetch live pricing data through APl integrations, making
it a dynamic and user-friendly solution. By providing an
interactive web-based calculator, users can make informed
decisions before investing in solar energy.

IL RELATED WORK

Several online solar calculators exist, but they often have

limitations, such as:

» Limited customization (predefined values that don’t
match real-time costs).

» No real-time updates on panel prices or subsidies.

» Complex interfaces requiring expert knowledge.

This research improves upon these shortcomings by:

» ' Using JavaScript for instant computations.

»  Fetching real-time pricing data via APIs.

» Providinga user-friendly web interface accessible to all.
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A solar panel cost calculator requires multiple data points to provide accurate cost estimations, energy output predictions, and
financial feasibility calculations. This tool considers various inputs such as solar panel pricing, installation costs, electricity
rates, government incentives, and environmental factors.

2. PRIMARY DATA SOURCES

To ensure accuracy, the calculator integrates real-time and static data sources:

2.1. Solar Panel Pricing Data

» Source: Marketplaces, manufacturers, and industry reports.

» Purpose: To determine the cost per watt (USD/Watt) of solar panels.

» Variation Factors: Brand, efficiency, location, type (Monocrystalline, Polycrystalline, Thin-film).

Solar Panel Type Efficiency (%) Cost per Watt (USD) Lifespan (years)

Monocrystalline 18-22 0.80 - 1.50 25-30
Polycrystalline 15-18 0.60 - 1.00 20-25
Thin-Film 10-12 0.50-0.80 15-20

2.2. Installation Cost Data

» Source: Industry benchmarks, contractor estimates.

» Purpose: To include labor, mounting, inverter, wiring, and additional expenses.
» Average Cost: $2,000 - $3,000 per kW.

System Size (kW) Installation Cost (USD/kW) Total System Cost (USD)

3 kW 2,500 7,500
5 kW 2,700 13,500
10 kW 3,000 30,000

2.3. Energy Output Data
» Source: NASA Solar Radiation Database, PVWatts Calculator, NREL.
» Purpose: To calculate solar energy generation (kWh/year) based on location-specific sunlight hours.

» Formula:
Energy Output=Panel WattagexSun Hours per Dayx365\text{Energy Output} = \text{Panel Wattage} \times \text{Sun Hours
per Day} \times 365Energy Output=Panel WattagexSun Hours per Dayx365

Location Sunlight Hours/Day Annual Solar Output (kWh) per kW

California, USA 5.5 2000
Maharashtra, India 5.0 1800
Germany 3.5 1300

2.4. Electricity Tariff Data
» Source: Government energy agencies, utility companies.
» Purpose: To compute annual savings based on electricity rate (USD/kWh).

Country Average Electricity Rate (USD/kWh)

USA 0.15
India 0.08
Germany 0.30

2.5. Government Incentives & Tax Credits
» Source: Local government, federal incentives, renewable energy policies.
» Purpose: To reduce total cost and encourage solar adoption.
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Country Government Subsidy (%) Max Incentive (USD)

USA 26% 7,500
India 40% 5,000
Germany 30% 6,000

Sources of Data Collection

Government Databases:

NREL (National Renewable Energy Laboratory) - USA
MNRE (Ministry of New and Renewable Energy) - India
European Solar Energy Association - EU

VVvYVv*®®W

Marketplaces & Reports:
Solar panel manufacturers (SunPower, Canadian Solar, JinkoSolar, Tesla Solar)
PVWatts Calculator for Energy Output Estimation

vYvY*

Real-time API Integrations:
Google Project Sunroof for location-based solar potential
Live pricing API from solar equipment suppliers

> vv*

Data Processing and Implementation in JavaScript
The data is processed using JavaScript functions to compute cost, savings, and payback period.

4.1. Example JavaScript Function for Total Cost Calculation

javascript

CopyEdit

function calculateTotalCost(panelCost, systemSize, installationCost, incentives) {
let totalCost = (panelCost * systemSize) + (installationCost * systemSize) - incentives;
return totalCost;

}
4.2. Example Calculation for a 5kW System in the USA
Input Data

» Panel Cost: $1.00 per Watt

» System Size: 5 kW

» Installation Cost: $2,700 per kW

» Government Incentives: 26% ($7,500 cap)

Calculation:

Total Cost=(1.00x5000)+(2700x5)-7500\text{Total Cost} = (1.00 \times 5000) + (2700 \times 5) - 7500Total
Cost=(1.00x5000)+(2700x5)-7500 =5000+13500-7500=11,000 USD= 5000 + 13500 - 7500 = 11,000 \text{
USD}=5000+13500-7500=11,000 USD

4.3. Estimated Payback Period Calculation

Annual Savings=Energy OutputxElectricity Rate\text{Annual Savings} = \text{Energy Output} \times \text{Electricity
Rate}Annual Savings=Energy OutputxElectricity Rate =(5000x5.5x365)x0.15= (5000 \times 5.5 \times 365) \times
0.15=(5000%5.5%x365)%0.15 =2750 USD/year= 2750 \text{ USD/year}=2750 USD/year Payback Period=110002750=4
years\text{Payback Period} = \frac{11000}{2750} = 4 \text{ years}Payback Period=275011000=4 years

IIl. RESEARCH METHODOLOGY
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System Architecture

The solar panel cost calculator consists of the following components:

» User Input Interface - Users enter details such as energy requirements, location, and budget.
» Calculation Engine (JavaScript) - Computes the total cost, energy output, and payback period.
> APl Integration - Fetches real-time prices and government incentives.

Mathematical Model
The cost calculation follows these formulas:

Total System Cost:
Total Cost=(Panel Cost+Installation Cost)-Incentives\text{Total Cost} = (\text{Panel Cost} + \text{Installation Cost}) -
\text{Incentives}Total Cost=(Panel Cost+Installation Cost)-Incentives

Energy Savings Calculation:
Annual Savings=Solar Output (kWh)xElectricity Rate\text{Annual Savings} = \text{Solar Output (kWh)} \times
\text{Electricity Rate}Annual Savings=Solar Output (kWh)xElectricity Rate

Payback Period:
Payback Period=Total CostAnnual Savings\text{Payback Period} = \frac{\text{Total Cost}}{\text{Annual Savings}}Payback
Period=Annual SavingsTotal Cost

Algorithm Implementation (JavaScript Code Example)

function calculateTotalCost(panelCost, installationCost, incentives) {
return (panelCost + installationCost) - incentives;

}

function calculateSavings(solarOutput, electricityRate) {
return solarOutput * electricityRate;

}

function calculatePaybackPeriod(totalCost, annualSavings) {
return totalCost / annualSavings;

}

IV.  RESULTS AND DISCUSSION
» The calculation speed is under 1 second for most operations.
» API-based real-time pricing updates improve accuracy.

Sample Calculation (5kW Solar System)

Solar Panel Cost $1.00 per watt
Installation Cost $2500 per kW
Government Incentive | $1500

Energy Output 6000 kWh/year
Electricity Rate $0.15/kWh

Calculation:

Total Cost=(5000%1.00)+(5x2500)-1500=11,000\text{Total Cost} = (5000 \times 1.00) + (5 \times 2500) - 1500 =
11,000Total Cost=(5000x1.00)+(5x2500)-1500=11,000 Annual Savings=6000x0.15=900\text{Annual Savings} = 6000 \times
0.15 = 900Annual Savings=6000x0.15=900 Payback Period=11000900=12.22 years\text{Payback Period} =
\frac{11000}{900} = 12.22 \text{ years}Payback Period=90011000=12.22 years

V. CONCLUSION [2] NASA Surface Meteorology - Solar Radiation Data
The JavaScript-based solar panel cost calculator
simplifies the process of estimating installation costs,
energy savings, and payback period. The web-based tool [4] JavaScript Documentation - MDN Web Docs
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useful for individuals and businesses considering solar
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