
Solar and Rain Power generation System 

ENSC 305/440 Final Presentation
Simon Fraser University

April 23rd, 2012
GPI member: Frank Feng

Jeff Bian
Max Liu      
Zhiyu Hu
Daniel Dong  



Introduction1

System Overview2

System Specifications3

Business & Marketing4

Timeline & Budget5

Conclusion7

Questions8

Future Work6

Outline



 GPI Team Members
 Background Information
 Motivation

Introduction



 GPI Team Members
Green Power Innovation (GPI)

 Frank Feng – CEO
 Zhiyu Hu – CTO
 Max Liu – CMO
 Daniel Dong – CFO
 Jeff Bian - COO 
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 Background Information
 non-renewable resources
 Pollution

 Sulfur dioxide acid rain
 Nitrous oxides urban smog  
 Carbon global climate change                         

Introduction



 Motivation

Solar Wind            Rain
ALL COMBINING TOGETHER?              

Introduction



1 System Block Diagram

2 High level Functional  
Demonstration 

3 System Test Result 

System Overview



System Overview
 System Block Diagram

演示者
演示文稿备注
Figure 3.3 provides a high-level design & of the prototype system and demonstrates the process of Rain & Solar energy converting to electrical energy. 
 
Each block in Figure 3.3 represents either a physical part or a sub sub-systerm of the prototype system. The arrows between blocks are suggestions of co-operations between sub-systems.




 High level Functional Demonstration 

System Overview



Day Actual Water 

Collected (m3) 
Roof 

top 
area

Daily 
Rain (mm)

Expected Total 

Collected Water 
(m3)

Theoretical 
Max Power 

Output Value
(J)

9 0.25 100 m2 15 1.5 25000

14 0.19 100 m2 9 0.9 19000

16 0.12 100 m2 8 0.8 15000

28 0.16 100 m2 7 0.7 16000

 System Test Result 
Rain Collection Testing

System Overview
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The following bar chart summarizes the rain amount of March 2012 in Vancouver, and the table represents the time spent for the rain barrel to reach its maximum level from the selected days of March 2012. To do this, we connected one side of the downspout divider, as mentioned in the design specification, to the downpipe and then connect the other side to the rain barrel.




Time Height RPM Power Electricity  
Production

Theoretical water 
potential

Efficiency

5min 5m 60 1.25 W 375 J 2500 J 0.15

10min 5m 50 0.99 W 600 J 2500 J 0.24

15min 5m 10 N/A N/A 2500 J 0

5min 10m 150 3.5w 1050 J 5000 J 0.21

10min 10m 100 3w 1800 J 5000 J 0.36

15min 10m 70 1.5w 1350 J 5000 J 0.27

System Overview
 System Test Result 

Power Output Testing

演示者
演示文稿备注
The power output testing was done using the following method:
Rain Barrel at maximum level (i.e. 50L)
Rain Barrel at two different height (i.e. 5m and 10m)
Flushing speed of water controlled by the time spent for emptying the rain barrel (i.e. shorter time meaning faster speed)
Electricity production calculated by the product of the generated power and time




System Specifications

Rain Power Generation System
Solar Power Generation System
Electrical System
User Interface



Minihydro Turbine Subsystem
 Turbine Selection

 Impulse turbines 
The change in momentum (impulse)

 Reaction turbines
Changes pressure as it moves through the turbine

System Specifications

演示者
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Reaction turbines
Reaction turbines are acted on by water, which changes pressure as it moves through the turbine and gives up its energy. They must be encased to contain the water pressure (or suction), or they must be fully submerged in the water flow.
Impulse turbines
Impulse turbines change the velocity of a water jet. The jet pushes on the turbine's curved blades which changes the direction of the flow. The resulting change in momentum (impulse) causes a force on the turbine blades. Since the turbine is spinning, the force acts through a distance (work) and the diverted water flow is left with diminished energy.

Turbine selection is based mostly on the available water head, and less so on the available flow rate. In general, impulse turbines are used for high head sites, and reaction turbines are used for low head sites. Kaplan turbines with adjustable blade pitch are well-adapted to wide ranges of flow or head conditions, since their peak efficiency can be achieved over a wide range of flow conditions.

The Pelton wheel is an impulse turbine which is among the most efficient types of water turbines.



Our Design Actual Model

System Specifications

Expected

Minihydro Turbine Subsystem
 Turbine Runner Prototype

演示者
演示文稿备注
Turbine runner is made of a series of 12 spoons.12 spoons are first circled together vertically, and then screw each of them on to two metal discs. Finally insert shaft nuts and glue them on to the metal discs.



System Specifications

 Plumping System

Water Tank 
Based on toilet flash tank
Releasing water automatically

Plumping Pipe 
Valve control flow rate
PEX material 

演示者
演示文稿备注
PEX (or crosslinked polyethylene)
It is flexible, resistant to scale strong than rubber 



Solar Power Generation System
10W 22V Solar Panel

Weather proof
25 years plus durability

System Specifications



System Specifications

Electrical System

LM317 Adjustable Voltage Regulator

Three bypass capacitors

Two protection diodes



User Interface
Source Selection

Mode Indication

Voltage Adjustment

Voltage Display

Load Selection

System Specifications



Business & Marketing

Social Impact
What we Need
Our Solution
Market Size
Competitors

演示者
演示文稿备注
-each year, a huge portion of co2 emission and poisoned gas are results of electric power generation



Business & Marketing
Social Impact

演示者
演示文稿备注
-each year, a huge portion of co2 emission and poisoned gas are results of electric power generation



Business & Marketing

Sustainability

Reliability

Usability

What We Need

演示者
演示文稿备注
-we identify 3 basic needs from the customers
-first one is to be green and reach sustainability. Many individuals or private company owners are aware of the problem we addressed in previous slide and they want a change. 
-Although there are many companies claiming they are providing products that are environmental, reliability and scalability is always an issue when facing different geographical regions. Different regions will have different environmental characteristics. Many of these products can only work effectively in certain areas. For example, solar power pannels can hardly implemented in courtiers with a long rain season.
-At last, the actual durability and the compatibility of the energy generator is also considered as a significant customer need.



SOLAR 
POWER

RSPG

RAIN 
POWER

Our Solution

Business & Marketing

演示者
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-Our solution is a energy generation set with solar power pannel and raindrop generator component. 
-mostly can be used by individual house owners in supplying a portion of electric for daily use (eg, cleaning, garden etc) and companies that needs portable electric generators to claim their CSR(corporation social responsibility) 
-the full set will be fulfilling sustainability(green power) and reliability(both areas with long time sunlight and frequent rains)
-we will also guarantee our product’s quality
-the electric power we generate will be standardized 12v?(）




Business & Marketing

 Global power generation industry:$1,141.8 billion.

 Renewable Energy:18.7% of the industry total.

Market Size



Business & Marketing
Global Trend

演示者
演示文稿备注
-rapidly increasing need for renewable energy (sunlight and rain)
-many global research institutions are currently focusing on raindrop electric generation



Business & Marketing

Traditional Generators1

Solar Power Generators2

Raindrop Generators3

Competitors

演示者
演示文稿备注
-Traditional generators like G.E and other coal or neutral gas generator
-many global research institutions are currently focusing on raindrop electric generation




Business & Marketing

 High cost
 PVDF Price Calculator

 Not portable

Raindrop Generator

演示者
演示文稿备注
Scientists from CEA/Leti-Minatec, an R&D institute in Grenoble, France, specializing in microelectronics, have recently developed a system that recovers the vibration energy from a piezoelectric structure impacted by a falling raindrop. The system works with raindrops ranging in diameter from 1 to 5 mm, and simulations show that it’s possible to recover up to 12 milliwatts from one of the larger “downpour” drops.

An interesting figure to keep in mind could also be the available rain power per year in common France regions with a continental climate: almost 1 Wh per square meter per year

http://phys.org/news120216714.html
http://rainforests.mongabay.com/09-carbon_emissions.htm
http://www.polymerplastics.com/fluoro_pvdf.shtml

http://www.polymerplastics.com/fluoro_pvdf.shtml�


Timeline & Budget
Timeline



Timeline & Budget
Budget

Equipment List (Include brand and model # if possible) Quantity Estimated Unit 
Cost 

5W5 Watt 12V Flexible Solar Panel Charger(ICO-SPC-5W) 4X  $28.49 $113.96 

High Performance 2-Piezo Layer Bending Elements(T215-A4CL-
103X) 

5X  $44 $220 

Turbo Fans & Gears - $30 

High Power Low Speed DC  Generator Motor 1 $245 

Rain Collector and other parts - $50 

Duracell AA Rechargeable NIMH Battery 4X 2.5 $9.99 

Cables and other electronic parts - $40 

Water Filter System - $100 

Total Cost $808.95 

Initial Estimation



Timeline & Budget
Budget

Final Cost
Equipment List Quantity Price

10 Watt Solar Panel 12V Battery Charger 1 $53.98

High Power Low Speed DC Generator Motor 1 $245

Turbine Fans & Gears
 Spoons
 Metal Disc

 12
 2

$20
 $20
 Borrowed

Electronics Parts
 Enclosure
 Toggle switches
 LEDs
 LM317T
 Diode-signal 10/PKG

 1
 2
 1
 2
 1

$29.22
 $17.24
 $5.89
 $1.49
 $3
 $1.60

Rain Collector
 79L TOTE
 Valve
 Tank Lever
 FLX CP15X125
 Float Ball
 FLX CP 2X1.5
 Reduc Adapt
 1 1/4 CPLING

 1
 1
 1
 1
 1
 1
 1
 1

$59.34
 $11.99
 $9.99
 $5.79
 $7.99
 $5.79
 $7.99
 $2.36
 $1.08

Turbine Fan Shelter and parts
 Plastic Sheets
 Corner Brace
 Hinge
 Catch

 4
 2
 1
 1

$86.95
 $68.05
 $6.58
 $1.29
 $1.29

Miscellanies
 Cables and tubing
 Shelf

$60.85
 $29.49
 $31.36

Total Cost $555.34



Future Work

 Plumbing System
 Water level sensor
 Upgrade the water tank size

 Turbo Fan
 Increase the number of blades

Water Filter
 Point-of-user filters

 User Interface
 Fully Automatic

 Combines with Wind Power



 Achieve the majority of functions
 Project finished on time
 Future works needed

Conclusion
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