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A tidal wave powered device and a method thereof for producing potential energy

_.Techmcal feld

'[001] The mventron relates to-a trdal wave: powered devrce and a method for producmg-""»:-"--;"-1-‘"",' o

- potentlal energy from the ascendmg and descendmg movement of tldal Waves in‘a water”

s ‘.;-_'mass

| _'Background ‘ . : _ L
[002] Tidal powered devrces are well known in the art. Examples include EP 0496146 Al o

which discloses a wave-power apparatus for installation in a body of water for converting
- wave energy mto hydrogen gas EP1 197658Al dlscloses a pumping system w1th collapsrble ,
- arms actuated by ~ mariné - waves . to_ - obtain a hlgh-pressure ‘water ﬂ_ow.
WO2011/141691discloses a tidal or wave energy harnessing device comprising a float
connected to a pump, the p'ump' having a piston chamber and:a piston wherein, in use, the
piston chamber is substantially submerged in the body of water and the piston is anchored to
a floor supporting said body of water such that movement of the piston head relative to the

piston chamber results from movement of the piston chamber as a result of tidal or wave

motion of said body of water.

[003] The present invention aims to provrde an alternatlve trdal wave pumpmg device of

srmpllﬁed construction.

Summary of the invention

[004] The mventron discloses a tidal wave powered devrce and a method of producmg
potential energy The devrce is used to pump water to a storage tank for various uses. The

device of the present invention allows trdal waves to be used as a source of renewable energy -

by producmg potentral energy that can be used for example to generate electrrclty for"_- .

' 1rr1gatlon and other purposes. -

[005] Accordmg to a first aspect of the present mventron there is provrded a trdal wave
powered device for use in a water mass to pump water, the devrce comprising a cylinder
anchored to the bed of the water mass, the cylinder having water inlet and outlet ports; a

piston located in the cylinder to define a pumping chamber within the cylinder; a storage tank
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located at an elevated height for storage of water delivered from the cylinder pumping’

chamber; a delivery pipe connected between the cylinder and the storage tank to deliver water

from the cylmder pumpmg chamber into the storage tank a floater capable of ﬂoatmg atthe =~ -

o surface of the water mass the ﬂoater havmg an mtake mamfold and a chamber for recervrngg:'; G
"_'Water therem through the mtake mamfold the ﬂoater bemg conf gured such that durmg the

'_-upward movement of trdal waves the werght of the: ﬂoater is: progressrvely mcreased by S

opening the mtake mamfold to allow water- to flood mto the ﬂoater chamber as the ﬂoater

* rises‘up in the water mass; a connectmg rod connectmg the ﬂoater to the plston and a dockmg '

- un1t ‘anchored to the bed of the water. mass, the dockmg unit bemg provrded w1th docking

means for telescopically connecting the dockmg unit to the floater such that the dockmg

means is propelled upwards by the ﬂoater toa posmon where the ﬂoater attams an opt1mal

“height.

[006] In a second aspect if the invention there is disclosed a method using the device of the
present invention to pump water to produce potentidl energy. The method of generating
potential energy using the device includes positioning the device in a water mass. At the
initial position of the device at low tide, the intake manifold and the drainage outlet of the
floater are closed such that the floater chamber is empty and the piston is at the lowest depth

in the cylinder. Preferably, the piston sliding fits within the cylinder.

'l0'0"7] As the tidal waves start to rise, the floater rises with increasing. height of the tidal
waves until the floater attains highest level. The upward movement of the floater causes the
piston to move up inside the cylinder and water is allowed to get inside a pumping chamber
~of the cyhnder as a water inlet is opened. As the ﬂoater is propelled upwards by the trdal
waves an intake mamfold is opened to allow water to progresswely ﬂood the floater: chamber
for the floater to gam more werght The werght (mass) of the ﬂoater is rmportant as it is -

utlllzed to pump: water from the pumpmg chamber -

[008] A gate in the docking unit is,also_opened. to allow water from the water mass to flow
into the jack cylinder during the upward movement of the ﬂoater and the docking pad. As
tidal waves lift the floater up, the docking pad of the docking unit is _also propelled upwards

by the floater to a position where the floater attains an optimal height. Once the floater attains
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the optimal height, the gate is closed for the floater to be held in an elevated position by the

docking unit.

.[009] In order for the devrce to pump water to the storage tank the ﬂoater is: released from:.;:_-v--t‘ :

‘the elevated posmon by the operatron of the dockmg unit. The dockmg umt gate is opened to'bv-'_: g

R _release the ﬂoater from the elevated posrtlon 50 that the werght of the ﬂoater pushes the_:-"..' S

:plston downwards to dehver water from the pumprng chamber of the cylmder mto the storage o

- -.".»tank In effect once ‘the’ gate is opened the ﬂoater descends downwards pushed by its own

' werght and the wetght of the water m ‘the floater chamber The weight of the floater forces the - -
water in the pumping chamber to be pumped out through the outlet port via the dehvery pipe

_and mto the storage tank. where the water is stored as potentral energy

[0010] Once the water in the pumping chamber has been delivered into the storage tank, the

water in the floater is drained off in preparation for the next pumping cycle of the device.

[0011] The water stored in the storage tank (23) can be used for various purposes, including

for example generation of power or for irrigation purposes.

Brief Description of the drawings _ v
[0012] Figure 1 1s a sectional side view of a device ‘according to ‘an embodiment of the
present rnvention in which the device is illustrated substantially 1n alow tide pos'ition;'.
[0013] Figure 2 a sectional view of the device substantially in a hig‘htide position; '
[0014] Figure 3 is a sectional view of a docking unit of the device of the present invention
illustrated substantlally in a high tide position; B
[0015] F]gure 4is a sectional v1ew of another embodrment of the devrce of the present

_ 1nvent10n in whlch the dev1ce 18 anchored below the seabed

Detailed description o
[0016] A tidal wave powered device for producing potential energy from the movement of

tidal waves in a water mass is hereby described with reference to the drawings.

[0017] The device comprises primarily of a cylinder (18) which is anchored to the bed (22)
of a water mass, a floater (10), a piston (16) and a storage tank (23). A water inlet (17) is
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located on the body of the cylinder, through which water from the water mass is allowed to

enter into the cylinder during the upward movement of the piston. The piston (16) is located

- in the cylmder (18) to def ne a pumpmg chamber (25) within the cylmder of wh1ch water s

":,l-""-ipumped out by the plStOﬂ mto the storage tank (23) located at an elevated herght (24) for"f

L »storage of the water as potentral energy. The cyhnder (l 8) is also provrded wrth a water outlet' ' S

o f.‘_port (19) through whrch Water leaves the cyhnder durmg the pumpmg cycle of the devrce

'v[0018] A dellvery prpe (20) is connected between the cylmder and the storage tank (23) to
‘deliver water from the cylmder pumpmg chamber (25) into the storage tank (23). The piston
(16) is connected to the floater (10) through a connectmg rod (15). The floater (10) is made in
- .sucha way as to float at the surface of the water mass. and to be hfted -up by the tidal waves.
The ﬂoater (10) 1s provided with an intake mamfold (13) through Wh]Ch water enters 1nto a
chamber (12). The floater (10) is further provided with a drainage outlet (14), which can be

opened to drain off water from the floater chamber (12).

[0019] The floater (10) is made such that during the upward movement of tidal waves the
weight of the floater (10) is progressively increased by opening the intake manifold (13) to
allow water to flood into the floater chamber (12) as the floater (10) rises up in the water
mass. The connecting rod (15) connecting the floater (10) to the piston (16) is preferably
© provided with a universal joint (26) for purposes of absorbing shocks of the tidal waves _and

~ therefore prevent the connecting rod from breaking due to the weight of the floater (10) and

the movement of the tidal waves.

[0020] With reference to Figure 3, the device further comprises a docking unit (30) that is
" also anchored to. the bed (22) of the water mass. The. doc‘king unit '(30) is provrded with

B dockmg means for telescoprcally connectmg the dockmg unit to the ﬂoater (10) such that the

docking means is propelled upwards by the floater ( lO) toa posmon where the ﬂoater (10).
| attains- an optrmal helght (27) as: 1llustrated in Figure 2. Upon the ﬂoater (10) attammg the
' optrmal hei ght the dockmg unit (30) is closed to hold the floater (1 0) in an elevated position.

[002l] The docking unit comprises a jack cylinder (33) that is capable of receiving water
therein, a docking pad (31), and a bore body (40) that defines a bore (41) therein. Preferably,
the bore body (40) is integral with the jack cylinder (33). The jack cylinder is provided with a
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- gate (34) that is configured to allow water to be received into and discharged from the

cylinder (33). The docking pad (31) is connected to the floater (10) while a plunger (32) is

» connected to the dockmg pad (31) on one end while the other end of the plunger (32) extends o

5 f""-_'_'-.‘“‘wrthln the bore body (40) The conﬂguratlon of the dockmg un1t (30) allows water to ﬂow»‘i-g""f'

o f'i.}j»‘s"_between the Jack cylmder (33) and the bore (41)

: [0022] The mode of operatron of the dev1ce as well as the method of generatmg potentlal " -

S energy usmg the devrce w1ll now be descrlbed

[0023] During a low tide the initial position of device in the water mass is substantially as
__1llustrated in elther 1i igure l or f 1gure 4, of whlch in. ﬁgure 1 the device is anchored on the -
seabed (22) of the water mass whlle in ﬁgure 4 the device i anchored below the seabed The |
positioning of the device in the water mass is determined based on the depth of the water
mass and the average height of tidal waves in the designated water mass location. For
example, in places where the tidal waves are not very high the device may then be anchored
below the seabed to increase the upward height of the floater. The height of the floater (10)
relative to the cylinder (18) determines the volume of the water that will enter the pumping
chamber (25) and therefore the volume of water that will be pumped out into the storage tank
(23). At the initial position of the device at low tide, the intake manifold (13) and the
dramage outlet (14) of the ﬂoater are in closed positions such that the floater chamber (12) 1s.

fempty and the piston ( 16) is at the lowest depth in the cyhnder (1 8)

[0024] As the tidal waves start to rise, seawater lifts the floater (10) and the floater will keep
on rrsmg to the hrghest level of the tlde The upward movement of the floater (]O) actuates

"the connectmg rod (15) and the plston to move up inside. the cylmder (18) As the plston (16)

moves up, water inlet ( 17) is opened to allow water to enter the pumpmg chamber (25) The-

water mlet (19) may ‘be opened mechamcally or it- may. be ﬁtted with'a valve that is: opened |
by the suction effect of the upward’ movement of prston (16) In the meantrme as the floater
(10) is propelled upwards by the tidal waves, the intake manlfold (13) is opened to allow
water to progressively flood the floater’ chamber (12) and in the process the floater gams _

more weight. The werght (mass) of the floater is 1mportant as it is used to pump water from

the pumping chamber (25).
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[0025] The gate (34) of the docking unit is also opened and water from the water mass flows

into the jack cylinder (33) during the upward movement of the floater (10) and the docking

B pad (31). As the tidal- waves lift the floater (10) up, the dockmg pad. (31) of the dockmg unit -

o (30) is 1s also propelled upwards by the ﬂoater (10) to a posmon where the ﬂoater (10) attams L

""‘-‘»:"an optrmal herght Once the ﬂoater (10) attams the optrmal herght the gate (34) is closed and e

o the ﬂoater ( 10) is held in that elevated posrtron by the dockmg umt (30) Upon closure of the SR

- ‘gate (34) the dockmg umt (30) bemg anchored to the water mass 1s made hold the ﬂoater 2

.( 10) in an elevated posrtron even when tldal waves subsrde The main purpose of the dockmg Sl

“unit is to hold the floater in an elevated posrtlon until the tide is low At this posmon the

potential energy has been maximized by the werght of the floater and the water in the floater

vchamber Accordlngly, the werght of the ﬂoater can be varled by regulatmg the amount of- = .. -

. water allowed into the ﬂoater chamber

-[0026] Upon the tides subsiding, the floater (10) is released from the elevated position by the
operation of the docking unit. Gate (34) is opened to release the floater from the elevated
position such that the weight of the floater (10) pushes the piston (16) downwards to deliver
water from the pumping chamber (25) of the cylinder (18) into the storage tank (23). In effect
once the gate (34) is opened, the floater (10) descends downwards, pushed by its own weight
and the weight of the water in the floater chamber (12). The weight of the floater (10) forces
the water in _the' pumping chamber (25) to be pumped out through the outlet port (19) via the

| : delivery pipe (20) and into the storage tank (23) where the water is stored as potential energy.

[0027] During the downward movement of the ﬂoater (10) and as the plunger (32) is forced

- down ward by the werght of the ﬂoater (10) some of the water inside Jack cylinder (33) is -

- discharged through the gate (34). The outlet port (19) of the cylmder is conﬁgured to allow
| water to be pumped out of the pumpmg chamber (25) mto the storage tank (23) dur1ng the

-_downward movement of the prston (16) ‘For example the outlet " port (19) may be o

“mechanically opened through a gate valve (21) or the outlet port (19) could be provided with

a one-way valve that would be opened by the downward force of the piston (1 6).

[0()28]_ Once the water in the pumping chamber (25) has been delivered into the storage tank
(23), the water in the floater (10) is drained off in preparation for the next pumping cycle of

the device. The method of draining water out of the floater chamber (12) involves opening
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the drainage outlet (14) on the floater. Preferably, the water in the floater chamber (10) is -

drained out at low tide.

’ [0029] Vartous modlf catlons may be made w1thout departmg from the scope of the 1nvent10n’” N

::"as deﬁned n- the clalms For example Wh]lSt the embodlment above descrlbes a plston'}'_

" ':‘attached to the connectmg rod, 1t W111 be appremated that the plston can be- made mtegral w1th SRR

che cormectmg rod Whtle the terms Water mass sea water and sea bed have been used i in th]S_

'example it: WJH be appreCJated that the dev1ce can be used in other Water masses mcludmg =

glakes oceans, dams and rivers.



Claims

1. A tidal wave powered device for producing potential energy from the movement of tidal

waves in a water mass, the device comprising:

a cylinder anchored to the bed of the water mass, the cylinder having water inlet and outlet

ports;

a piston located in the cylinder to define a pumping chamber within the cylinder;

a storage tank located at an elevated height for storage of water delivered from the cylinder

pumping chamber;

a delivery pipe connected between the cylinder and the storage tank to deliver water from

the cylinder pumping chamber into the storage tank;

a floater capable of floating at the surface of the water mass, the floater having an intake
manifold and a chamber for receiving water therein through the intake manifold, the floater
being configured such that during the upward movement of tidal waves the weight of the
floater is progressively increased by opening the intake manifold to allow water to flood into
the floater chamber as the floater rises up in the water mass;

a connecting rod connecting the floater to the piston; and

a docking unit anchored to the bed of the water mass, the docking unit being provided with
docking means for telescopically connecting the docking unit to the floater such that the
docking means is propelled upwards by the floater to a position where the floater attains an

optimal height the docking unit comprising:

a jack cylinder capable of receiving water therein, the jack cylinder being provided with a
gate that is configured to allow water to be received into and discharged from the jack

cylinder;

a docking pad connected to the floater; and

a plunger connected to the docking pad on one end while the other end of the plunger
extends within a bore body defining a bore therein, the bore body being integral with the jack

cylinder such that water flows between the jack cylinder and the bore,

the docking means comprising the docking pad and the plunger.



2. A device as in claim 1 wherein upon the floater attaining the optimal height the gate of the

docking unit is closed to hold the floater in an elevated position.

3. A device as in claim 1 wherein the docking unit is operable to release the floater from the
elevated position such that the weight of the floater pushes the piston downwards to deliver

water from the pumping chamber of the cylinder into the storage tank.

4. A device as in claim 1 wherein the floater is provided with a drainage outlet, the drainage

outlet being openable to drain off the floater chamber.

5. A device as in claim 1 wherein the floater is drained off at low tide.

6. A device as in claim 1 wherein the water inlet port of the cylinder is configured to allow
water to flow into the pumping chamber of the cylinder during the upward movement of the

piston.

7. A device as in claim 3 wherein the outlet port of the cylinder is configured to allow water to
be pumped out of the pumping chamber into the storage tank during the downward

movement of the piston.

8. A device as in claim 1 wherein the connecting rod connecting the floater to the piston is

provided with a universal joint.

9. A device as in claim 1 wherein water is received in the jack cylinder during the upward
movement of the floater and discharged from the jack cylinder during the downward

movement of the floater.

10. A device as in claim 1 wherein the gate is configured to move from a closed position to
an open position such that in the open position water either flows into the jack cylinder as the
floater is lifted up by tidal waves or water is discharged from the jack cylinder during the

downward movement of the floater.

11. A device as in claim 10 wherein when the gate is in the closed position the floater is held

in an elevated position.

12. A device as in claim 11 wherein the gate of the jack cylinder is moveable from the closed
position to the open position to release water in the jack cylinder such that the floater
descends from the elevated position and water in the cylinder pumping chamber is delivered

into the storage tank.
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13. A method of generating potential energy using a tidal wave powered device, the device
comprising a cylinder anchored to the bed of a water mass, the cylinder having water inlet
and outlet ports, a piston located in the cylinder to define a pumping chamber within the
cylinder, a storage tank located at an elevated height, a delivery pipe connected between
the cylinder and the storage tank, a floater capable of floating at the surface of the water
mass, the floater having an intake manifold and a chamber for receiving water therein, a
connecting rod connecting the floater to the piston, a docking unit anchored to the bed of the
water mass, the docking unit being provided with docking means for telescopically
connecting the docking unit to the floater, the docking unit comprising: a jack cylinder
capable of receiving water therein, the jack cylinder being provided with a gate that is
configured to allow water to be received into and discharged from the jack cylinder, a
docking pad connected to the floater, and a plunger connected to the docking pad on one
end while the other end of the plunger extends within a bore body defining a bore therein,
the bore body being integral with the jack cylinder such that water flows between the jack
cylinder and the bore, the docking means comprising the docking pad and the plunger, the
method comprising the following steps:

allowing water to flow into the pumping chamber of the cylinder through the water inlet port
in response to the upward movement of the piston as the floater is propelled upwards by

tidal waves;

increasing the weight of the floater progressively by allowing water from the water mass to
flood into the floater chamber as the floater and the docking means are propelled upward in

the water mass by tidal waves;

closing the gate of the docking unit to hold the floater in an elevated position relative to the

water mass upon the floater attaining an optimal height;

opening the gate of the docking unit to release the floater from the elevated position to allow
the weight of the floater to push the piston downwards and to pump the water in the pumping

chamber of the cylinder into the storage tank where the water is stored as potential energy.

14. The method as claimed in claim 13 wherein the step of allowing water to flood the floater

includes opening the intake manifold of the floater.

15. The method as claimed in claim 13 further comprising the step of draining water out of

the floater chamber to prepare the device for the next cycle.



11

16. The method as claimed in claim 1 wherein the step of draining water out of the floater

chamber includes opening a drainage outlet provided on the floater.

17. The method as claimed in claim 16 wherein the water in the floater chamber is drained

out at low tide.



