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NKBB TECHNOLOGIES, ARAVAKURICHI 

Project Report: 10,000 Square Feet Piezoelectric Electricity Generation System

 

1. Executive Summary 

This project aims to develop a piezoelectric energy harvesting system covering 10,000 square 

feet, designed to convert mechanical energy from human footsteps into electrical energy. The 

generated electricity will be used to power lighting, signage, or charge small devices, 

contributing to sustainable energy efforts and lowering operational costs in high foot-traffic 

locations. 

 

2. Project Objectives 

 Design and install piezoelectric floor tiles over 10,000 sq ft.  

 Generate electricity from mechanical stress (footsteps). 

 Integrate energy storage and power management systems. 

 Monitor and evaluate energy production performance. 

 Ensure the system is durable, safe, and cost-effective. 

 

3. Project Scope 

 Location: Indoor or outdoor high pedestrian traffic area.  

 Area coverage: 10,000 sq ft. 

 System components: Piezoelectric tiles, energy harvesting circuits, energy storage, 

power management units, and monitoring system. 

 Installation: Including site preparation and wiring. 

 Operation & Maintenance plan for 5 years. 

 

4. Technology Overview 

Piezoelectric Energy Harvesting 

 Piezoelectric materials generate electrical charge when subjected to mechanical stress.  

 Tiles embedded with piezoelectric sensors capture energy from foot traffic.  

 Energy is converted from AC to DC via rectifiers, stored in batteries or supercapacitors.  
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 Power is used for LED lighting, display systems, or grid feed-in. 

 

5. Design and Layout 

 Tiles dimension: 1 sq ft per tile. 

 Number of tiles: 10,000. 

 Tile composition: PZT (Lead Zirconate Titanate) or PVDF-based piezoelectric material 

embedded in durable flooring. 

 Power electronics: Each tile connected to microcontrollers and energy harvesters.  

 Energy storage: Central battery bank or distributed supercapacitors.  

 

6. Energy Generation Estimate 

 Average energy generated per tile per footstep: ~0.5 to 1 Joule.  

 Average foot traffic: 5,000 footsteps/hour. 

 Energy per hour = 10,000 tiles × 0.75 J (average) × 5,000 steps/hour = 37,500,000 Joules 

= 10.4 kWh/hour (theoretical max, accounting for inefficiencies, assume 30% usable).  

 Practical output: ~3 kWh per hour at peak traffic. 

 

7. Budget Estimate 

Item 
Unit Cost 

(USD) 
Quantity 

Total Cost 

(USD) 
Notes 

Piezoelectric Tiles (1 sq 

ft) 
$50 10,000 $500,000 

Including sensors and protective 

casing 

Power Conditioning 

Electronics 
$15 per tile 10,000 $150,000 Rectifiers, microcontrollers 

Energy Storage System $100,000 1 $100,000 Batteries/supercapacitors 

Installation & Labor 
$10 per sq 

ft 
10,000 $100,000 Site prep, wiring, mounting 
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Item 
Unit Cost 

(USD) 
Quantity 

Total Cost 

(USD) 
Notes 

Monitoring & Control 

Systems 
$50,000 1 $50,000 Data logging, remote monitoring 

Civil & Structural 

Reinforcement 
$20,000 1 $20,000 

Floor reinforcement for 

durability 

Project Management & 

Contingency 
10% of total - $92,000 

Planning, oversight, unforeseen 

costs 

Total Estimated Cost   $1,012,000  

 

8. Project Timeline 

Phase Duration Milestone 

Feasibility & Design 2 months Complete system design & specs 

Procurement 3 months Acquire materials & components 

Installation & Testing 4 months Complete installation & initial tests 

Commissioning 1 month System go-live and performance validation 

Operation & Maintenance Ongoing (5 years) Regular maintenance and monitoring 

 

9. Risk Analysis 

 Technical Risks: Lower-than-expected energy output; mitigation by pilot testing.  

 Cost Overruns: Managed by contingency budget and supplier agreements. 

 Durability Concerns: Use of protective coatings and regular maintenance. 

 Foot Traffic Variability: Site selection based on consistent high traffic data.  

 

10. Benefits 

 Renewable energy generation without additional fuel.  

 Reduction in electricity costs for onsite usage. 
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 Demonstration of sustainability and innovation. 

 Data for further research and scaling. 

 

11. Conclusion 

Implementing a piezoelectric energy harvesting system over 10,000 sq ft  is a viable, sustainable 

project with upfront investment but promising returns in energy savings and environmental 

impact. Continued R&D and operational data will help optimize future installations.  

 


