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(57) Abréege(suite)/Abstract(continued):

outlet conduit leading from the tank.

Drainage of water from the tank Is facilitated by use of an eductor connected to an Inlet

condulit for the tank whereby water Is drained from the tank to the inlet conduit and back to the outlet conduit, and is thereafter
conveyed back to the cooling system. Thus, a closed system Is formed by the treatment system In combination with an
assoclated cooling system wherein the closed system Is substantially environmentally safe in that drainage of the tank outside

of the closed system Is avoided.
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Abstract of the Disclosure

A water treatment system including a tank for
contalining a solid treatment product such as a solid
halogen. The water treatment system is adapted to be
used in combination with a cooling system wherein treated
water 18 fed to the cooling system through an outlet
conduit leading from the tank. Drainage of water from
the tank is facilitated by use of an eductor connected to
an inlet conduit for the tank whereby water is drained
from the tank to the inlet conduit and back to the outlet
conduit, and is thereafter conveyed back to the cooling
system. Thus, a closed system i1s formed by the treatment
system in combination with an associated cooling system
wherein the closed system is substantially
environmentally safe in that drainage of the tank outside

of the closed system 1s avoided.



BTZ 044 p2

2109889

SOLID HALOGEN FEED SYSTEM
Background of the Invention

The present invention relates to a water
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treatment system and, more particularly, to a solid

9 halogen feed system to supply treated water to a cooling
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water system.

Cooling water systems, such as cooling towers,
are typically warm and provide an environment which is
conducive to the growth of algae, bacteria, slime forming
fungi and other slime forming organisms.

Water treatment systems are commonly used in
cooling towers 1in order to control fouling caused by
biological organisms which could result in inefficiencies
in the cooling system. In the past, cooling systems
utilizing chlorine, such as gaseous chlorine, have
provided the principal method for controlling biological
growth. Recently, alternative biocides have been
considered 1n response to concerns relating to the
environment, operator safety, and liability issues raised
by the use of gaseous chlorine in water treatment
systenms.

It has been found that certain solid treatment
products, for example halogens, provide an acceptable
alternative biocide which meets the environmental and
safety requirements while also effectively controlling
the growth of biological organisms. Systems for feeding
halogenated water to a water cooling tower generally feed
the treated water to the cooling tower on a timed basis
wherein a controller having a timer causes a valve to
open, permitting water to flow from the cooling tower
make-up source through the solid halogen feed system and
back to the cooling tower according to predetermined time
periods.

Such solid halogen treatment systems typically
contain a quantity of the solid treatment product within
a tank which must periodically be refilled to ensure that

an effective amount of the product 1s present at all
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times. During a refilling operation, the tank is first
partially drained of water and the treatment product is
then poured in through an aperture in the top of the
tank. In prior art treatment systems, it has been common
practice to drain the tank to an outside location such as
to the ground. This practice may result in a potential
environmental discharge violation and is therefore

undesirable.
Accordingly, there 1i1is a need for a treatment

system using a solid treatment product contained within a
tank wherein the tank 1is easily drained during a
refilling operation and wherein the draining of the tank
18 done in an environmentally safe manner.

Summary of the Invention

The present invention provides a water
treatment system for feeding a solid treatment product,
such as halogen, to a cooling water system 1n order to
control fouling within the cooling system resulting from
the growth of biological organisms.

The treatment system includes a tank for
containing the solid treatment product, an inlet conduit
for conveying water from the cooling water make-up source
to the tank in a forward inlet flow direction, an outlet
conduit for conveying treated water from the tank to the
cooling water system in a forward outlet flow direction,
and an eductor for conveying water from the tank into the
outlet conduit in a tank draining operation. Thus, the
present treatment system is adapted to drain water from
the treatment system back to the cooling system through

the outlet conduit to thereby avoid discharging treated

water outside of the system.

The eductor includes a suction inlet which 1s
connected to the inlet conduit for conveying water from
the tank during the tank draining operation, and an 1inlet
port on the eductor is connected to a supply conduit for
supplying water from the cooling water make-up system to
the inlet conduit. A flow shut-off valve between the
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connection of the suction-port with the inlet conduit and
the connection of the inlet port with the supply conduit
is provided whereby water supplied by the supply conduit
during the tank draining operation is prevented from
flowing into the tank through the inlet conduit.

The treatment system is further provided with a

backwash flow path extending between the supply conduit

and the outlet conduit. In a backwash mode of operation,

water is directed from the supply conduit through the
backwash flow path into the outlet conduit and into the
tank. The water in the tank then passes out-of the
treatment system through the inlet conduit and the
eductor wherein the water passes into the outlet conduit
on a downstream side of a closed discharge valve which 1s
located downstream from the connection of the backwash
flow path with the outlet conduit.

In yet another aspect of the invention, the
outlet conduit may be provided with three outlet valves
located in parallel for alternately controlling flow of
treated water through respective conduits extending from
the treatment system to separate cooling water systems.
The outlet valves may be controlled by a controller for
automatically dispensing the treated water to the
respective cooling towers.

Therefore, the present invention provides a
water treatment system for providing treated water to a
cooling water system wherein a flow path 1s provided for
draining water to the cooling water system from a tank

located in the treatment system. Further, the i1nvention

provides a backwash flow path for the water treatment system

wherein water is permitted to flow in a reverse flow
direction through the tank and ultimately to the cooling
water system through the flow path that is provided for

draining the tank.
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Other aspects ard advantages of the 1nvention

will be apparent from the following description, the

accompanying drawings, and the appended claims.

Brief Description of the Drawings

Fig. 1 is a diagrammatic view 1illustrating the

treatment system of the present invention; and
Fig. 2 is a diagrammatic view 1llustrating a

second embodiment of the present invention wherein the

treatment system is configured to provide treated water

to three separate cooling systems.

Detailed Description of the Preferred Ehbodiment

Referring to Fig. 1, the water treatment system
10 of the present invention is illustrated in combination
with a cooling water system 12 incorporating a cooling
water cooling tower 14. The cooling water system 12
includes a pump 16 for drawing water from the cooling
tower 14 and pumping it to a cooling load 18 through a
fluid line 20. The water from the cooling lcad 18 1is
then recirculated to the cooling tower 14. In addition,
a make-up water line 22 is provided for supplying make-up
water from an outside water source (not shown). Water
from the make-up source is conveyed from the make-up
water line 22 to the treatment system 10 through a
cooling system inlet conduit 24 through valve 25. The
conduit 24 is connected to a supply conduit 26 of the
treatment system 10. Direct flow from the make-up source
to cooling tower 14 is regulated by valve 23. In
addition, an auxiliary branch 28 may be provided
extending from fluid path 20 to the cooling system inlet

conduit 24 and is controlled by valve 29.
Treated water is conveyed from the water

treatment system 10 through a tank outlet conduit 30

which is connected to a cooling system delivery conduit
32. The treatment system 10 further includes a tank 34
for containing a solid treatment product, such as solid

halogen, for treating water within the system 10.
Preferably, the tank is ASME rated.
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A first flow path is defined within the system
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10 and includes the supply conduit 26, a pair of parallel
flow control conduits 36, 38 extending from the supply
conduit 26 and a tank inlet conduit 40 connected to the
flow control conduits 36, 38. The tank outlet conduit 30
defines a second flow path within the treatment system 10
for conveying the treated water from the tank 34 to the
cooling system 12.

In addition, the treatment system 10 includes a
third flow path including an eductor suction conduit 42,
an eductor 44 and an eductor outlet conduit 46. The
eductor suction conduit 42 is connected to the inlet
conduit 40 at a first junction 48 for drawing water from
the tank 34, and the eductor outlet conduit 46 is
connected to the tank outlet conduit 30 at a second
junction 50.

A backwash conduit 52 is also provided
extending from the supply conduit 26 to the tank outlet
conduit 30. The backwash conduit 52 permits the
treatment system 10 to operate in a reverse flow
condition wherein water is supplied to the tank through
the tank outlet conduit 30 in order to eliminate
restrictions in the system, as will be described further
below.

During a treatment mode of operation, water is
supplied from the make-up source through conduit 24 to
supply conduit 26 of treatment system 10. A backwash
valve 54 1n the backwash conduit 52 is closed such that
the water will flow through a flow switch 56, a solenoid
actuated inlet valve 58 and a check valve 60 to the
parallel flow control conduits 36, 38, and then through
an open flow shut-off valve 75 to the inlet conduit 40
which leads to the bottom of the tank 34. The flow

switch 56 and inlet valve 58 are connected to a
controller 62 wherein the controller 62 causes the valve

58 to move from a normally closed to an open position to

permit flow, and the switch 56 causes an indicator light
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on the controller to illuminate at a relatively flow
rate, such as less than 1.5 gallons per minute. It
should be noted that in the event of a system failure,
the inlet valve 58 will move to its normally closed
position to eliminate the possibility of an overfeed of
product to the cooling system 12.

The flow control conduit 36 defines a flow path
for providing relatively low flow rates, such as less
than 15 gallons per minute and the flow path 38 is
adapted to provide larger flow rates greater than 15
gallons per minute. Each of the flow control conduits
36, 38 includes a respective flow control valve 68, 70
and dial flow indicator 72, 74. Thus, the valves 68, 70
may be operated to obtain a wide range of water flow
rates through the treatment system 10.

It should be noted that an eductor inlet
conduit 64 1s connected to the supply conduit 26
downstream of the check valve 60 for supplying water to
the eductor 44 to create a suction within the eductor 44
during a tank draining mode of operation, as will be
described further below. An eductor supply valve 66 1is
also provided and is maintained in a closed position
during normal operation to direct water flow through the
flow control conduits 36, 38. 1In addition, an eductor
suction valve 76 1s located within the eductor suction
conduit 42 for preventing flow through the suction
conduit 42 during the treatment mode of operation.

The water entering the tank 34 through the
inlet conduit 40 will exit through the top portion of the
tank 34 and flow through a diffuser 78 which includes a
spiral slotted screen for catching and preventing solid
particles of the treatment product from passing through
the tank outlet conduit 30. In the preferred embodiment,
the diffuser screen slot has a width of 0.05 inch whereby

solid particles greater than 0.1 inch will be prevented
from flowing out of the treatment system 10. After
passing through the diffuser 78, the treated water will
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flow through a discharge valve 80 in the tank outlet

-7 -

conduit 30 and thereafter pass to the cooling system
delivery conduit 32 to discharge into the cooling
tower 14.

It should be noted that the top of the tank 34
1s provided with a removable cap 82 for filling the tank
with the solid treatment product. A vent conduit 84 is
also provided including a vacuum breaker 86, pressure
gauge 88, pressure relief valves 90 and a vent valve 92.
The vent valve 92 may be opened during the initial
filling of the tank 34 with water in order to permit air
to discharge therefrom, and the pressure relief valves 90
prevent excessive pressure from building up within the
tank during operation of the treatment system 10, such as
may occur 1if the diffuser 78 becomes clogged.

During the normal course of operation of the
treatment system 10, the solid treatment product will
eventually become depleted such that it is necessary to
occaslionally check and replenish the product. If it 1is
necessary to replenish the product, at least a portion of
the water within the tank 34 must first be drained such
that the water level within the tank 34 i1s below the
product level in the tank 34. 1In order to check the
inventory of the product within the tank 34, the shut-off
valve 75 and discharge valve 80 are first closed and the
vent valve 92 1s cracked open to relieve pressure within
the tank 34. When the pressure gauge 88 reads zero, the
cap 82 1s removed to permit the product level to be
checked. ,

If product needs to be added to the tank 34, a
tank draining mode of operation 18 performed wherein the
eductor supply valve 66 and eductor suction valve 76 are
opened to place the eductor 44 in fluid communication
with the supply conduit 26 and the inlet conduit 40,
respectively. A button on the controller 62 1s then
manually pushed to open the inlet control valve 58
whereby water will flow through the eductor supply
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conduit 64 into an inlet port in the eductor 44. The
eductor 44 is of conventional construction and includes a
restrictor plate such that a flow of water under pressure
entering the eductor 44 through the inlet port and
exiting through an eductor outlet port connected to the
eductor outlet conduit 46 causes water to be sucked from
the tank 34 through the eductor suction conduit 42,
wherein the shut-off valve 75 isolates the flow of water
through the eductor supply conduit 64 from the flow of
water through the eductor suction conduit 42. Since the
discharge valve 80 is closed, the water conveyed through
the eductor outlet conduit 46 is conveyed through an
outlet portion of the tank outlet conduit 30 to the
delivery conduit 32 of the cooling water system 12.
Thus, during the tank draining mode of operation, the
water is maintained within a closed system and does not
pose the environmental and safety problems associated
with discharging water to a location outside of the
system, such as onto the ground.

During the course of operation, the treatment
system 10 may also become restricted or clogged due to a
build up of material within the system, such as may
result from material clogging the slotted screen of the
diffuser 78. As noted above, the system 10 is provided
with a backwash conduit 52 for producing a reverse flow
through the system during a backwash mode of operation.

The procedure for implementing the backwash
mode of operation includes closing the flow shut-off
valve 75 and discharge valve 80, and opening the eductor
suction valve 76 and the backwash supply valve 54. Thus,
water will flow from the cooling system 12 into the
supply conduit 26 and through the backwash conduit 52 to
the tank outlet conduit 30 at the upstream side of the
discharge valve 80. The water will flow 1n a reverse
flow direction through the tank outlet conduit 30,
through the diffuser 78, and into the top of the tank 34%.
The water will then exit the bottom of the tank through
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the inlet conduit 40 and the eductor suction conduit 42

whereby the water is directed from the system through the
eductor outlet conduit 46 and the tank outlet conduit 30
at the downstream side of the closed discharge valve 80.
In this manner, the treatment system 10 may be cleared of
any material which may be restricting the flow within
system 10 when it operates in a forward flow direction.

It should further be noted that the treatment
system 10 1s provided with a strainer 94 located in the
supply conduit 26 to remove any particles traveling from
the cooling system 12 which may act to plug spray nozzles
located within the tank 34. 1In addition, a pressure
gauge 96 may be provided upstream of the flow switch 56
and a temperature gauge 98 may be provided downstream of
the flow control conduits 36, 38 wherein the gauges 96,
98 facilitate maintaining the system at an optimum
pressure and temperature. Further, a sample valve 100 is
provided downstream of the discharge valve 80 for
facilitating monitoring of the system operation through
sampling of the treated water.

In addition, an inlet isolation valve 102 is
preferably provided in the cooling system discharge
conduit 24 and an outlet isolation valve 104 is provided
1n the cooling system delivery conduit 32. The isolation
valves 102, 104 permit the water of the cooling system 12
to be 1solated from the water of the treatment system 10,
for example, during an operation wherein the treatment
system 10 1s being physically connected to or
disconnected from the cooling system 12.

Fig. 2 1llustrates a further embodiment of the
present invention wherein elements similar to the first
embodiment are labeled with the same reference numeral
increased by 100. In the second embodiment, the cooling
system 112 comprises three separate cooling towers 1144,
114B, 114C, and it should be noted that in the

1llustrated embodiment, the cooling load loop for each of
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the cooling towers is not shown for the purpose of
clarity in illustrating the invention.,

The water for the cooling towers 114A, 114B,
114C 1s fed to a make-up conduit 122 from a suitable
make-up source (not shown). Valves 123a, b and c,
respectively regulate direct flow of make-up water to the
individual cooling towers. In order to benefit from
halogen treatment, valves 123a-c are closed with valve
202 opened to direct make-up flow through make-up inlet
conduit 124 which in turn communicates with inlet conduit
126 of the solid halogen containing water treating
system 110.

The water treatment system of the present
embodiment operates in a manner which is identical to
that of the previous embodiment with the exception that
three outlet valves 206, 208, 210 are located in the tank
outlet conduit 130 downstream of the discharge valve 180.
Cooling system delivery conduits 132A, 132B, 132C lead
from the outlet valves 206, 208, 210, respectively, to
the cooling towers 114A, 114B, 114C. In addition, each
of the outlet valves 206, 208, 210 is preferably
controlled by the controller 162 which is adapted to
operate the outlet valves 206, 208, 210 at different
preselected times and for different time periods for
providing treated water to each of the i1ndividual cooling
towers 114A, 114B, 114cC.

From the above description of the present
invention, 1t should be apparent that the water treatment
system of the present invention provides an effective
system for automatically controlling treatment of water
using a solid treatment product. In addition, the
present treatment system overcomes environmental and
safety problems associated with prior art systems through
the use of an eductor to facilitate discharge of water
from a tank i1n the treatment system tank back into a
cooling system without requiring discharge to a location

outside of the system.
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While the forms of apparatus herein described
constitute preferred embodiments of the invention, it
should be understood that the invention 1s not limited to
these precise forms of apparatus, and that changes may be
made therein without departing from the scope of the
invention, which 18 defined in the appended claims.

What 1s claimed 1is:
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What is claimed 1s:

1. Apparatus adapted for use in combination with a

cooling water system comprising:

(a) tank means for containing a solid treatment product

for treating water;

(b) first flow path means for conveying water to said

tank means;

(c) second flow path means for conveying treated water

from said tank means to said cooling water system;

(d) an eductor means;

(e} third flow path means connected at a first junction
to said first flow path means for draining water from said
tank means through said eductor means to said cooling water
system, wherein said third flow path means 1s connected to
said second flow path means at a connection point, said
third flow path means including a discharge valve means
located between said connection point and said tank
means for preventing flow of water to said tank means
through said second flow path means during said draining of
water from said tank means through said third flow path

mearns.

2. Apparatus as in claim 1, including a backwash flow
path means extending between said first flow path means and
said second flow path means, wherein said backwash flow path
is connected to said second flow path means between said
discharge valve and said tank means for supplying water to
said tank means through said second flow path means 1n a

reverse flow direction.

e S AEE A Y. o B AR . S RAS. « A B A AR e .




2109889

102

ApEEEEEy $#eanmnianp $dEmmmnT O WeibdinG JENAEE 0 GV 2 GEERN 2SI NN 2 AWV O e $ $29eaaheaay 0 albeiayy

UHPAUN dramagins 1orinirs asor ooe e e .

PRE LTI T ¢

' YT e e L PN e TRAN ST D 13 LU TR 6 6 TR0 41 G e 1 S5 1420 400 1 9 10 (e A 2 b T T e B 1 SR g s e vm s e e e e . SRR REEE LT PL LR PYEPY TR



21093883

[/149C yv//2

N

A2

(22

’
’
— .
.
’
»

123C

|
1234

M RO TR M L Dbt - F et






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - abstract drawing

