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Reduce stroke damper for the 2023 Contest

Mr. Suwat Pipitwanichtham **

Abstract

This research project is provided by the Rangsit University Research Institute with a
budget to support inventions or innovations to enter the competition stage. This is the reason
why the project name does not cover all the content. In the invention contest, it is necessary
to produce new ideas or methods that are consistent with the contest theme in each stage.
Therefore, a budget is required to promote the creation of works from the ideas and then
improve them to be ready to present in various stages.

From the implementation using ideas, finding a team, creating, producing media,

presenting until the results were three works from the invention and innovation competition
project "Thailand New Gen Inventors Award" at the higher education level, which is a national

stage as follows:

L] The work, Expansion Sleeve Spacer, received a gold medal in 2024.
o The work, Reduce stroke damper, received the Silver Medal Award in 2024.
L] The work, Hydro energy storage device by frictionless piston, received the Silver

Medal in 2025.

In the works, the Expansion Sleeve Spacer and the works, Hydro energy storage
device by frictionless piston, which were entered in the competition in Korea, received gold
medals.

The work of the Expansion Sleeve Spacer has had the opportunity to be presented to
the public. It has impressed people who understand it. It is a small device with low cost but
the method shows real results.

All three works have filed for patent or petty patent registration in the name of
Rangsit University.

! Department of mechanical engineering, College of Engineering,
e-mail: suwatpipitwanichtham@gmail.com
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APPLICATION ENTRY FORM-

WORLD INVENTION INNOVATION CONTEST - WiC 2023 in Seoul, Korea

Please submit the form(s) to the organizer by email no later than 30th of July 2023
Submit the DOCX form to the organizer by email.

SECTION A: Applicant Information

1) MR. SUWAT PIPITWANICHTHAM
2) MR. VARUT EMUDOM
3) MR. SOMPORN PROMDUANG

Name of Inventor
(maximum 3 inventors per entry)

City / Country PATHUM THANI / THAILAND
COLLEGE OF ENGINEERING
School or Organization (MECHANICAL ENGINEERING DEPARTMENT)
RANGSIT UNIVERSITY
RANGSIT UNIVERSITY 52/347
Applicant’s Full Mailing Address Muang Ake, Phahonyothin Road., Lak Hok, Mueang,
(in capital letters) Pathum Thani

(ZIP Code: 12000)

Phone | + 0819295828

Contact Information @ suwatpipitwanichtham@gmail.com
(for email communication) Email | @varutama@rsu.ac.th

®Somporn.p@rsu.ac.th

SECTION B: Invention & Innovation Entry Information (Check ® )

Title of Invention EXPANSION SLEEVE SPACER
Attending 2023 WIC : ;
Boraia? Attending[ ] / NotAttending ¥
Patent Application | Payment [ | Country: Patent No. :
Creative idea Creative idea : [ ]

Name of Inventor

MR. SUWAT

PIPITWANICHTHAM MR. VARUT EMUDOM MR. SOMPORN PROMDUANG
(Principal investigator)
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Our company / individual hereby apply to the WORLD INVENTION INNOVATION CONTEST,
WiC 2023 with the agreement to abide by the Participation Regulations.

Date of Registration: DD / MM /2023

(Applicant Authorized Signature)

MESSRS. KOREA INVENTION NEWS (KINEWS) kinews5@naver.com

INVENTION & INNOVATION DISCLOSURE FORM

WORLD INVENTION INNOVATION CONTEST - WiC 2023 in Seoul, Korea
<Application Period: 30 of July 202 3>
- Submit the DOCX form to the organizer by email.

SECTION C: Written Explanations

INVENTION TITLE EXPANSION SLEEVE SPACER

Motive & Purpose for Creating Invention

In the past, wood was used to make the roof structure in house construction. With suitability in
terms of strength and cost, steel structures are used hollow pipes with a cross-sectional shape of a
square pipe, which is stronger than a C-shaped of the same size.

Rectangular steel pipes can be assembled by welding and then painted to prevent corrosion.
Nowadays, it is popular to use galvanized steel frame, so it does not need to be painted. In galvanized
steel structures, welding is the cause of corrosion as in the fig

; S
—Tijju
Fig 1 Welding joint Fig 2 Bolting Joint Fig 3 Bolting with spacer

The galvanized steel structure can be cut according to the design from the factory and then be
assembled and fixed with bolts and nuts. Most of the galvanized steel structures use C-shaped steel
because the griping pressure can reach at thickness of the steel plate and Tools for tightening bolts and
nuts can be accessed all side of C-shaped as in the fig 2.

In the case of hollow structures such as round pipes or square pipes, when fixed with bolts by
squeezed through the hollow will deform until it is flat therefore cannot be done.

In the case of open end pipes the spacer sleeve can be inserted inside the pipes between the two side
bolt hole locations. Make the two walls of the hollow pipes structure be fixed with bolts. The walls on
both sides have a fixed distance and are simultaneously subjected to loads that can be transmitted
through bolts and spacer sleeve as in the fig 3.

This type of fastening with bolts is therefore firmly fixed.
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In the case where the spacer sleeve cannot be inserted inside, such as closed-end pipe or very
difficult to inserted. Therefore unable to strongly bolted. If welding is not used, other methods can still
be used, such as thick pipes, holes can be drilled for threading, thin pipes can use rivet nuts. Or use an
anchor bolt to fix the pipe wall. But the above is fixed on the pipe wall on one side only. Cannot
transmit force to the opposite wall. Therefore, if bolted with spacer sleeve inside the hollow structure.
[t will make the grip firm and strong.

But the spacer sleeve that the bolt passes through must be larger than the hole for the bolt, which is
normally an engineering task that cannot be done.

Characteristics & Creative Features of Invention

The expand spacer sleeve has a cylindrical shape as in the fig 4. Produced by using sheet metal with
appropriate properties and thickness. Permanent roll more than one turn to have overlap. The
maximum outer size smaller than bolt hole. During installation insert expand spacer sleeve pass
through bolt hole to in side of pipe as in the fig 6 after that unwind roll until the expand spacer sleeve
inner size equal bolt hole as in the fig 7. The thickness and number of layers after expansion must
support the compression from bolts in standard torque without damage.

Fig 4 Fig 5
Expand spacer sleeve before installing Expand spacer sleeve after installation

Expand spacer slesve

‘\ Bolt hole

Fig 6 Fig 7 Fig 8
Inserted through the bolt hole | Expands inside the hollow pipe | Bolting with expand spacer
sleeve

Contribution & Marketability of Invention

The construction industry is highly valued. Galvanized hollow steel structure is used more and more.
This clamping method extends the scope of engineering design or structural maintenance. The use of a
hollow pipe structure reduces the steel size compared to a C-shaped structure.

Thus, this expand spacer sleeve increases the convenience and capability of design and maintenance
which is definitely in demand. This expansion sleeve is a prefabricated device that fits into standard
hollow steel structures in the world market.

If produced as a mass finished device, the cost will be low, making it suitable for use and convenient.




36

Although used very little, but today's on-line marketing, products are easily spread around the world.
therefore can be a business.

Others

*SECTION D: Visual Documents *

SECTION D: Visual Documents pages must be completed well in order to receive a high
evaluation result.

Attach the visual material of the invention (photo, image, experimental scene, data, graph,

drawing, diagram, blueprint, layout, design, etc.). Experimental visual data is strongly
recommended for CIC judgment and evaluation, so please attach sufficient quality data.

From the concept, a preliminary test was performed by creating an 25 mm long expand spacer
sleeve .with sheet metal thickness of 1.25 mm. and then tested in using compression threads
by comparing with torque used for general threads such as class 4.6 with lubricated.

Torque ft-lb

60

50

40

30

20

10

torque
{ —4—80 % vield torque class 4.6
4 V& 7 41145\ N
4 / Torque Expand speacer
- & §F 4 1 2 W
y ~
- | Al
5 10 15

Bolt size mm

Fig 9 compare test torque with bolt class4.6 lubricated.

Tested under lubricated conditions, the results are shown in the graph in Figure 9

, which shows that this expand spacer sleeve can be used within the standard torque.
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-APPLICATION ENTRY FORM

WORLD INVENTION OLYMPIAD FIAR - WIOF 2025 in Seoul, Korea
<Application Period: 30 April 2025>

4 Submit the DOCX form to the organizer by email.

SECTION A: Applicant Information

Name of Inventor
(maximum 3 inventors per entry)

1) MR. SUWAT PIPITWANICHTHAM

2) MR. SOMPORN PROMDUANG

3) MISS SUDARAT SRICHAN

City / Country

Country : THAILAND City: PATHUMTHANI

School name

RANGSIT UNIVERSITY

Organization Classification

COLLEGE OF ENGINEERING
(MECHANICAL ENGINEERING)

Applicant’s Full Mailing Address

RANGSIT UNIVERSITY 52/347 Muang Ake,
Phahonyothin Road., Lak Hok,

Mueang, Pathum Thani, Thailand
(ZIP Code: 12000)

Contact Information
cell phone, E-MAIL

Phone | +66 0819295828

@®suwatpipitwanichtham@gmail.com
Email | ®Somporn.p@rsu.ac.th

®sudarat.s@rsu.ac.th

SECTION B: Invention & Innovation Entry Information

Title of Invention HYDRO ENERGY STORAGE DEVICE BY FRICTIONLESS PISTON

Awarded History | (Silver Medal Award- Thailand New Gen Inventors Award 2025")

Patented | |

Country : Thailand Patent No. :
Patent Application | Creative idea : [Non-friction and Non-leak Piston]
Creative idea In process of Petty Patent application via Rangsit University,
THAILAND
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Our company / individual hereby apply to
The 7t WORLD INVENTION OLYMPIAD FIAR,
WIOF 2025 with the agreement to abide by the Participation Regulations.

Date of Registration: 29 / 04 /2025

/

INVENTION & INNOVATION DISCLOSURE FORM

WORLD INVENTION INNOVATION OLYMPIAD FIAR
Submit the DOCX form to the organizer by email.
- Applicant may extend the page if necessary & there is no specified limit of length.

SECTION C: Written Explanations

INVENTION TITLE | HYDRO ENERGY STORAGE DEVICE BY FRICTIONLESS PISTON

Motive & Purpose for Creating Invention

Amidst the global energy and environmental crises, the demand for
renewable energy has significantly increased. Efforts have been made to apply
renewable energy sources in various areas, such as wind power and electricity from
solar panels. However, these energy sources are often intermittent and unstable,
with fluctuations in availability. At times, the demand for energy surpasses what
these sources can supply, creating a need for reliable energy storage to ensure
continuous availability.

Therefore, energy storage systems play a critical role in supporting the use
of renewable energy, especially in remote areas. Such systems should be based on
fundamental, self-reliant technologies that are low-cost, easy to maintain, long-
lasting, and energy-efficient with minimal energy loss during storage. Moreover,
they should not contribute to environmental pollution.

This invention applies the principle of a frictionless reciprocating pump that
operates through volume change-by increasing and decreasing the internal volume.
It features a piston and cylinder mechanism with no friction, relying instead on the
elastic reversal of tightly sealed rubber tubing connected between fixed and moving
components. This design eliminates leakage and friction, which are common causes
of wear, pressure loss, and energy waste.

By employing this frictionless system in a weight-based hydraulic energy
storage device, the output pressure remains stable throughout the discharge cycle
without energy loss due to friction. As a fully mechanical system, it is simple to
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manufacture, cost-effective, durable, and easy to maintain. This makes it an ideal
solution for local energy storage, particularly in support of renewable energy
systems.

The Frictionless Piston-Based Hydraulic Energy Storage Device is
particularly suitable for integration with renewable energy setups, ensuring energy
availability when needed. It is especially effective in areas with access to water
sources or systems where water circulation can be utilized as a backup or
secondary water supply.

Purposes of the Project

This project aims to develop and promote the application of a frictionless
reciprocating pump technology for energy storage, with a focus on accessibility,
sustainability, and practicality. The key objectives are as follows:

1. To apply frictionless reciprocating pump technology for energy
storage - Leveraging this innovative method to improve the efficiency and
reliability of energy storage systems.

2. To offer an alternative method for clean energy storage - Supporting
the transition to renewable energy sources by providing a dependable and
eco-friendly storage solution.

3. To develop a stable, safe, and low-cost prototype energy storage
device - Creating a practical model that can be reproduced and adapted for
broader usage.

4. To disseminate knowledge of fundamental energy storage
technologies - Educating the public and stakeholders on accessible and
effective energy storage techniques.

5. To create a household-level energy storage solution for remote
communities - Ensuring that even off-grid areas can benefit from reliable
energy storage infrastructure.

6. To promote self-reliance in clean energy technology - Encouraging
communities to adopt and maintain sustainable energy systems
independently.

7. To serve as a backup source for water and energy during crises -
Enhancing resilience and preparedness through multi-purpose energy and
water storage solutions.

By achieving these goals, the project seeks to contribute meaningfully to
energy sustainability, particularly in underserved and remote regions.

Characteristics & Creative Features of Invention
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The Hydro Energy Storage Device by Frictionless Piston is an innovative
system designed to efficiently store energy as potential energy while minimizing
energy losses. By integrating a low-friction piston mechanism and an
accumulator for energy storage, this invention ensures optimal performance in
renewable energy applications such as wind and solar-powered water pumping.

w

N
|
7

Windpum
PR Hydro Energy Storage Device by Frictionless Piston

i/

water storage chamber

weight load

SOLAR PUMP .
Q _ piston

Leveimess

water pipe _Q_l—ﬁl

valve Turbine energy transforms

check valve

Fig. 1: System Overview - "Hydro Energy Storage Device by Frictionless
Piston"

Figure 1 illustrates a renewable energy-powered water storage and energy
conversion system using a frictionless piston mechanism.

Components and Flow:

« Wind Pump & Solar Pump:

o These are the primary sources of energy to pump water.

o Water is pumped using renewable energy either wind or solar.
o Check Valve:

o Prevents backflow of water into the pump system.
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o Ensures water flows only in one direction towards the storage
chamber.
« Water Pipe:
o Transports water from the pump to the storage system.
« Water Storage Chamber (on the right):
o Receives and holds the pressurized water.
o This chamber has a piston with a heavy weight load on top to
create and maintain pressure.
o Frictionless Piston:
o Moves inside the chamber to change the volume and pressure
without generating friction or leaks.
o Weight on top creates consistent downward pressure on water.
o Valve & Turbine:
o When needed, the valve releases water to drive a turbine,
converting the stored hydraulic energy into electricity.

Working Principle:
Water is pumped into a sealed chamber where a weighted piston compresses

it and stores it under pressure. When energy is needed, the water is released to
spin a turbine creating electricity.

. Water storage chamber

Upper rubber sleeve ~__—— Outer cylinder

Fluid pressure between rubber

Water filling tap Weight load

Lower rubber sleeve -

——— Outer cylinder

5

"~ Piston
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Fig. 2: Internal Structure - "Cross-section of the Frictionless Piston Device"

Figure 2 shows the cross-sectional view of the storage unit to illustrate the
sealing and frictionless movement mechanism.

Features:

« Water Storage Chamber:
o The main vertical container where pressurized water is stored.
o Piston:
o The central moving part pushed down by weights, pressurizing the
stored water.
o Weight Load:
o Applies a constant force to the piston to maintain pressure.
o This makes sure water is released at a consistent pressure.
o Outer Cylinder:
o Encases the piston and provides structural support.
o Upper and Lower Rubber Sleeves:

o These form a fluid-sealed chamber around the piston.

o Unlike traditional seals that use contact-based methods, this design
uses pressurized fluid between rubber layers to prevent leaks
without friction.

o Fluid Pressure Between Rubber Sleeves:

o Creates a pressure buffer that seals the piston without physical

contact (i.e., no friction).
o Water Filling Tap:

o Allows injection of water into the rubber chamber or for

maintenance.

Characteristics of the innovation
Non-friction and Non-leak by low-friction piston has the following effects.

1. Energy storage for a long time without leakage

The Hydro Energy Storage Device utilizing a frictionless piston offers a
promising solution for long-term energy storage. Unlike batteries, which
naturally degrade over time and gradually lose their ability to hold charge,
this system avoids chemical wear and tear, making it more reliable for
extended storage durations. Additionally, traditional piston and cylinder
mechanisms often suffer from seal leakage, compromising their effectiveness
over time. However, the frictionless design in this device significantly
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reduces or eliminates leakage issues, ensuring better performance and
longevity for storing energy efficiently.

2. Low Friction Design for Maximum Performance

This innovative system utilizes rubber movement in place of a traditional
piston-cylinder mechanism, significantly reducing internal friction. By
minimizing friction, the system operates with lower energy consumption,
enhancing overall efficiency. This makes the pump particularly well-suited
for energy storage applications, where reducing energy loss is critical for
maintaining long-term performance and reliability. The relationship
between pressure and stroke is defined in results and discussions topic

3. Compatibility with Renewable Energy Sources

Owing to its minimal energy losses, the pump demonstrates high
operational efficiency when integrated with renewable energy sources such
as solar panels and wind turbines. Its capability to operate effectively at low
power levels renders it particularly suitable for deployment in off-grid and
remote locations, where access to consistent energy supply is often limited.
This makes the system an optimal choice for sustainable and autonomous
energy storage solutions in isolated or resource-constrained environments.

4. User-Friendly & Low Maintenance

e Simple mechanism allows easy operation by users with minimal technical
knowledge.

¢ Low maintenance requirements due to the elimination of conventional
piston-cylinder wear and tear.

Creative Features
o Integrated Energy Storage for Efficiency: The accumulator stores excess
energy from renewable sources and releases it when needed, ensuring
stable energy availability.
o Eco-Friendly & Cost-Effective: With low energy consumption and
compatibility with clean energy sources, this invention promotes
sustainability while being an affordable solution for water pumping needs.

Specifications and Application Scope of the Frictionless Piston-Based Water
Energy Storage Device

Device Characteristics

The frictionless piston-based water energy storage system is designed to
store water under pressure, which is pumped from various sources. The system
maintains consistent pressure within the container’s maximum volume capacity,




66

releasing the pressurized water at a controlled flow rate until the stored volume is
depleted.

Unique Features

The core innovation lies in its ability to vary the volume of a sealed chamber
without leakage or friction during piston displacement. This creates a stable and
efficient energy storage mechanism. Key distinctions from other methods include:

o Air-Pressure Water Tanks (Conventional Household Systems): These
use air to pressurize water in tanks, but the pressure fluctuates depending
on the remaining air volume.

o Gravity-Based Water Storage: Systems such as rooftop water tanks or dam
reservoirs rely on elevation to maintain constant water pressure. This
method is widely used in hydroelectric power generation.

o Weighted Piston Systems: These apply a constant downward force on a
piston to generate consistent pressure. However, conventional piston seals
(such as rubber gaskets) tend to leak under prolonged pressure retention,
making them less suitable for long-term energy storage. Moreover, these
systems often come at a high cost.

In contrast, the frictionless piston-based device minimizes energy loss
from friction or leakage, offering long-term pressure retention in a cost-effective
structure.

Scope of Application

Due to the system’s size and water requirements which scale with the
amount of energy to be stored the device is currently unsuitable for urban
households or dense communities. It is, however, more applicable in rural areas
where space and water availability are less restricted.

o Scalability: The energy storage capacity depends on the availability of local
construction materials, such as PVC pipes and rubber tubes. These factors
affect the size and stroke range of the piston but can be offset by deploying
multiple units in parallel.

o Technical Limitations: Commercially available pipes are typically limited
to stroke and a pressure rating of 8.5 or 13.5 bar, which constrains the

system’s operational parameters.
The stoke of energy storage limit by the length of the commercial pipe and
rubber tube.

o Other Constraints: Cost and the size of the water-to-electricity conversion
components (such as turbines or generators) may present additional
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challenges. However, these components can often be sourced from
standard hardware or agricultural supply markets.

Contribution & Marketability of Invention

Contribution of the Invention

Energy storage via low-friction piston pumps plays an important role in
storing energy for higher power applications than the supply source. This
innovation directly contributes by:

o Enhancing Energy Efficiency: With its low-friction design, the pump
minimizes mechanical losses, enabling more effective energy storage and
utilization from renewable sources.

o Encouraging Clean Energy Adoption: Its compatibility with wind and
solar power promotes the use of renewable energy, reducing reliance on
fossil fuels and supporting environmental sustainability.

e Providing Affordable & Reliable Technology: The low-cost
construction and high efficiency make this energy storage device an
economically viable solution for widespread use in developing regions
where access to clean energy.

o Advancing Technological Innovation: The development of this patent-
pending technology (Thailand Petty Patent processing number is
2403002503) represents a significant step forward in energy storage
device.

Marketability of the Invention

The Hydro energy storage device by frictionless piston has strong market
potential due to its store energy for a long time, cost-effectiveness, and
adaptability to various applications. Several factors contribute to its
marketability:

o Global warming is increasing the demand for clean energy:

« Hydro energy storage device by frictionless piston can use as water
accumulator at home water supply system.

o Hydro energy storage device by frictionless piston become a key player
in the future of sustainable water management and energy storage
technologies.

Others
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In tests hydro energy storage device using a low friction piston pump, the
mechanical work performed was lost with the increase in pressure until the check
valve opened.

Stopper TET Adjustable Stroke g E
Water storage - I

Volume measurement

pky—

Check Valve

.{Q\K\\\\\\\KQ

YL //////////7////////////// Y

Low Friction Piston Pump Hydro energy storage device by frictionless piston

Fig. 3 Diagram of hydro energy storage device by frictionless piston combine with
low friction piston pump

The image illustrates the Energy Storage via Low Friction Piston Pump
system, which integrates a low friction piston pump with a hydro energy storage
device using a frictionless piston. Below is an explanation of the system and its
key components:

System Overview

This system is designed to pump water efficiently while simultaneously
storing energy in the form of potential energy in a hydro energy storage device.
The low friction piston pump reduces mechanical losses, allowing it to work
effectively with renewable energy sources like solar and wind power.

Components & Functions

1. Low Friction Piston Pump (Left Side of the Diagram)
o Water Storage: Acts as a reservoir for water before it enters the
pumping mechanism.
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o Check Valve: Ensures that water flows in only one direction,
preventing backflow.

o Adjustable Stroke: Allows for customizing the movement of the
piston, optimizing water flow and energy efficiency.

o Stopper: Controls the upper limit of piston movement to prevent
excessive stroke.

2. Hydro Energy Storage Device by Frictionless Piston (Right Side of the
Diagram)

o Frictionless Piston: Moves up and down to store and release energy
with minimal resistance.

o Volume Measurement: Monitors the amount of water or stored
energy within the system.

o Energy Storage Function: As the low friction piston pump moves
water into the hydro energy storage device, the frictionless piston
rises, converting mechanical energy into potential energy stored in
the water column.

o Release Mechanism: When needed, the stored energy can be
released by opening the valve, allowing water to flow out and
generate useful work

Results and discussions
A key feature contributing to the pump’s performance is its innovative low-
friction design. Instead of a traditional piston-cylinder mechanism, the system
employs rubber movement, which significantly reduces internal friction. The
relationship between pressure (Yo) and stroke (Xo) is defined by the equation:

Yo = 0.0002 Xo# - 0.0049 X3 + 0.0865 Xo2-0.2038 X0 + 0.1083 (1)

with a high accuracy of R? = 0.9975 (figure 4), indicating an almost perfect
correlation. This design not only enhances durability but also leads to lower energy
consumption, making the pump particularly suitable for applications that require
consistent energy efficiency, such as energy storage systems.

The system also incorporates an energy storage capability through the use
of an accumulator. This allows the pump to effectively regulate its energy usage and
optimize performance. The relationship between the accumulator’s movement (Y)

and the pump stroke (X) follows a precise mathematical model as can see in figure
5:

Y = 0.8837X - 52.476 (2)
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with an impressive correlation coefficient of R? = 0.9993. This nearly perfect
correlation confirms the system’s predictable and reliable energy storage behavior.

pressure
[
|

stoke

Fig. 4 The relationship between pressure and stroke
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Fig. 5 Relationship between pump- stroke and accumulator move
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* SECTION D: Visual Documents *

Please attach invention’s visuals (any pictures, image screenshot, diagram, blueprint,
layouts, design, etc) on the space provided below. Visuals are highly recommended for
CIGIF judgment and evaluation, thus provide ample good-quality visuals:

Schematic diagram of the low friction piston pump
The pivotal point of the low friction piston pump is that the piston and
cylinder do not touch each other to maintain low friction as much as possible.

i

upper cylinder

: ]/ ' | shortening upper rubber
sleeve attached to core
. long upper rubber ; I
core plston\\ upper rubber piston wa

sleeve attached _
to the upper cylinder | . }/

pressure room ||| |/ vl
\: %qhten sleeve :

pressuretap —= | | , ‘ —__long lower rubber sleeve
”' ——middle cylinder ' U1 attached to outer core
[ piston wall

sleeve

shortening lower rubber
sleeve attached to the
lower cylinder wall

lower rubber sleeve

lower cylinder

Fig. 6 The operation of the low friction piston pump

The low friction piston pump consists of upper, middle and lower cylinder
which are attached to each other and remain stationary. The core piston moves up
and down to create volume changes in the water room. When the water is pumped
into the pressure room, the outer rubber sleeve expands and the inner rubber
sleeve shrinks. The water within the gap between the rubber can prevent the
friction between the rubber sleeves. When the core piston moves up, the upper
rubber sleeve cylinder side becomes longer while the upper rubber sleeve attached
to the piston becomes shorter. Also, the rubber sleeve is tilted and curved when the
piston moves up.

The lower rubber sleeve attached to the outer cylinder shortens while the
lower rubber sleeve attached to the core piston becomes longer. Also, the rubber
sleeve is tilted and curved.

The movement of the rubber creates the constant volume in the pressure room.
This phenomenon is helpful to attain no friction when the core piston moves up and
down. The low friction piston pump is able to increase and decrease the volume in
the pump room.
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SECTION C: ViISUAL REFERENCES

Using the box space provided below, insert pictures and image files to support relevant
evidence for contents written in Section C (scanned certificates of awards, drawing,
patents, written books, articles, etc.

Fig. 7 Prototype of hydro energy storage device by frictionless piston
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