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steam humidifier drain valve; a connection from the steam humidifier drain valve to the reservoir; a re-circulating source of chilled

water; a connection from the re- circulating source of chilled water to the reservoir; and a drain outlet from the reservoir. A method
of draining a steam humidifier includes the steps of: draining the hot water in the humidifier to a separate reservoir; supplying re-
circulating chilled water to the separate reservoir; and draining cooled water from the separate reservoilr.
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INDIRECT HOT WATER COOLING DEVICE

ABSTRACT

An indirect hot water cooling device for a steam humidifier. The steam humidifier
has a body of hot water and a drain valve for draining the body of hot water. The device
includes a reservoir separate from the steam humidifier and recetving hot water from the
steam humidifier drain valve; a connection from the steam humidifier drain valve to the
reservoir; a re-circulating source of chilled water; a connection from the re-circulating
source of chilled water to the reservoir; and a drain outlet from the reservoir. A method of
draining a steam humidifier includes the steps of: draining the hot water in the humidifier
to a separate reservoir; supplying re-circulating chilled water to the separate reservoir;

and draining cooled water from the separate reservoir.
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INDIRECT HOT WATER COOLING DEVICE

BACKGROUND OF THE INVENTION

The present invention relates to an indirect hot water cooling device for a steam

humidifier.

When steam generating humidifiers need to be draimned down for maintenance or
for periodic removal of accumulated minerals, 1t is necessary to cool thus boiling water

below 140°F. Since waiting for the tank fo cool down via the ambient air 1s such a slow
an Inconvenient method, some steam generating humidifiers use a device that mixes

cooler municipal water with the hot water fo achieve the desired mixed water temperature

so that the effluent water 1s not too hot.

Recently, due to the lack of potable water in Califormia, a restriction has been
placed on the use of municipal water supplies to mix with and cool boiling/hot water.
This restriction prevents the use of current designs which simply mix enough cool water

to bring the temperature down to an acceptable temperature.

Accordingly, there is a need to provide a mechanism to chill or reduce the
temperature of the water in the humidifier tank prior to discharging the water from the

tank without mixing cooler municipal water with the hot water.

U.S. 6,792,963 discloses a hot water humidifier with an automatic siphon drain
fed with cooler source water that is flushed via a drain. The hot water humidifier includes
a humidifier tank supplied with the cooler source water. The automatic Siphon 1S an
inverted substantially U-shaped siphon conduit automatically operable with respect to the
humidifier tank having one end coupled to the tank and the other end coupled to the
drain. The humidifier also includes a source conduit coupled to and feeding the cooler
source water to the humidifier tank. A valve controlling the cooler source water feeds the
source water into the humidifier tank to maintain the temperature of an admixture of
cooler source water and any preexisting tank water at or below a predetermined
temperature during a flush cycle. The tank is flushed and drained via the automatic

siphon based upon the level of the admixture in the tank and the level of admixture in the
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siphon. The source conduit which feeds water to the tank may be coupled to the

humidifier tank via the siphon conduit.

U.S. 6,658,876 discloses a method and apparatus for collecting and chilling
wastewater samples and the like and provides an insulated sample container vessel that
has cooling coils therein for direct contact and heat transfer with a liquid in the container
to rapidly cool the liquid. A refrigeration unit keeps the cooling coils cool. The liquid can
be a sample which 1s required to be stored at 1-3 degrees Centigrade. The chiller is
different from similar chillers in that the cooling coils simply are inserted in an insulated
container, and can be removed therefrom when it 1s desired to transport the sample. The
sample remains cool during transportation even without the cooling coils. The cooling
coils are arranged In the ice chest such that coolant from the chiller enters through the
upper coils and exits through the lower coils, causing the liquid sample in the upper part
of the container to cool more than the sample in the lower part of the container. The
liquid sample drifts down to the bottom, and the warmer sample in the container drifts
upwardly, so there 1s no need for a mechanical stirrer to circulate the sample to make it
uniformly cool. The container has a fitting that enables a selected sample to be added to

the container interior while the container remains closed.

U.S. 7,578,967 discloses an apparatus and a system that reduces water wasting,
when compared to contemporary sterilizer systems. The apparatus eliminates the need for

needle or other valves in sterilizers or stenlizer systems and, thus reduces the cool water

from running constantly, so as to conserve water. The apparatus can be combined with

conventional sterilizers and/or sterilizer systems to collapse steam from these sterilizers
and/or sterilizer systems and provide it to a drain line or drain at a temperature

sufficiently cool in accordance with building codes (typically less than 140 degrees F.).

None of these patents discloses an indirect hot water cooling device for a steam
humidifier that uses a closed-loop chilled water supply as a source of a heat sink to a
cooling tank separate from the steam humidifier tank. For example, U.S. 6,792,963 pipes

cool water directly into the humidifier tank. Also, this patent does not disclose a closed-

loop chilled water supply, so that the cool water is not recycled.
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None of these patents discloses an indirect hot water cooling device for a steam

humidifier that uses a heat exchanger to supply chilled water to a cooling tank separate

from the steam humidifier tank.

None of these patents discloses an indirect hot water cooling device for a steam

humidifier that uses a separate, cleanable cooling tank to receive hof water drained from

the steam humidifier.

Other advantages and features of the present invention will be further described

below.

SUMMARY OF THE INVENTION

A principle object and advantage of the present invention is that it uses a closed

loop chilled water supply as a source of a heat sink. The chilled water flows inside tubing

formed into a helical cylinder (heat exchanger).

Another principle object and advantage of the present invention 1s that includes a

heat exchanger that 1s constantly submersed in a water bath tank.

Another principle object and advantage of the present invention is that it ts
cleanable. The hot water side of the heat exchanger will collect mineral build-up due to
the nature of the concentrated humidifier water. The present invention permits the tank

containing the heat exchanger to be readily cleaned.

Another principle object and advantage of the present invention is that the heat
exchanger coil 1s a completcly removable and replaceable part of the device. The heat

exchanger coil is not welded to the removable cover but secured by a flexible hose and

hose clamps.

Another principle object and advantage of the present invention is that volume of

water in the tank acts a thermal storage sink so that when the tank drain valve first opens

there 1s a greater instantaneous cooling capacity available when the incoming hot water

flow 1s the greatest.
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Another principle object and advantage of the present invention is that the tank
has a set ot baftles so that the tempered water leaving the tank 1s the coldest water
(bottom).

Another principle object and advantage of the present invention 1s that the inlet to
the tank has a changeable orifice to adjust the maximum allowable {low 1n to the tank.

A feature of the present invention is that it may be piped with an overflow bypass
so in the event that the fill valve of the humidifier steam generator sticks open the

generator tank will not overfill.

According to an aspect, there 1s provided an indirect hot water cooling device tor
a steam humidifier, the steam humidifier having a body of hot water and a drain valve for
draining the body of hot water, the device comprising a reservoir separate from the steam;
humidifier and receiving hot water from the steam humidifier drain valve; a connection
from the steam humidifier drain valve to the reservoir; a re-circulating source of chilled
water; a connection from the re-circulating source of chilled water to the reservoir; and a

drain outlet from the reservorir.

According to an aspect, there is provided a method of draining a steam humidifier having
a body of hot water therein and a drain valve, the method comprising the steps of draining
the body of hot water through the drain valve into a separate reservoir; supplying chilled
water from a source of chilled water to the separate reservoir; passing the hot water
drained from the humidifier through a heat exchanger mounted 1n the separate reservotr,
thereby exchanging heat from the hot water to the chilled water, producing cooled water;
draining the cooled water from the reservoir; and re-circulating the water in the heat

exchanger to the source of chilled water.

CAN_DMS: \110106181\4 4
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BRIEF DESCRIPTION OF DRAWINGS

Figure 1 1s a schematic of a steam humidifier according to the present invention.

Figure 2 1s an exploded perspective view of the indirect hot water cooling device

of the present invention.

Figure 3 is a cross-section of the indirect hot water cooling device ot the present
imvention.
Figure 4 is an elevational view of the indirect hot water cooling device of the

present invention.

Figure 5 is a second elevational view of the indirect hot water cooling device of

the present invention,

Figure 6 1s a top view of the indirect hot water cooling device of the present

invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMEN'T
I1g. 1 1s a schematic showing the components of the present invention.

In one aspect, the present invention is a steam humidifier 8 having a tank 12
holding a body of water 14. Humidifier 8 has a drain valve 16 typically at or below the
lowest level of the body of water 14. Humadifier 8 also has an overflow pipe 135 at the

highest desired level of the body of water 14. Drain valve 16 has valve operating handle

CAN_DMS: V1101061814 43
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16a, which allows the drain valve 16 to be open or closed, for the purpose of draining

some or all of the body of water 14 from the humidifier 8.

Fig. 1 also shows typical piping for draining the humidifier 8. Drain valve 16 is
connected to P-trap 40. The drain line from a steam humidifier must be trapped
immediately upon exifing the unit to prevent steam from rising out of the drain pipe and

condensing inside the humidifier unit.
Overflow pipe 15 is also connected to P-trap 40, suitably with a T-joint 17.

In a standard installation without the present invention, P-trap 40 will be

connected to a drain pipe 54.

Steam humidifier 8 has, as part of the objects and advantages of the present
invention, an indirect hot water cooling device 10. The device 10 will permit the hot
water from the drain valve 16 of humidifier 8 to be cooled before being flushed to the

environment, as is now further described.

Indirect hot water cooling device 10 further comprises a reservoir 18 separate
from the tank 12 of the humidifier 8. The reservoir 18 receives hot water from the drain
valve 16 through P-trap 40 and pipe segment 42, and through hot water inlet 21. Cooled

water exits the reservoir 18 through drain outlet 24, which 1 turn connects to drain pipe

54.

Reservoir overflow pipe 50 is connected, suitably by a T-joint, to pipe segment 42

and hot water inlet 21. Suitably, overflow pipe 50 1s connected by transverse pipe
segment 51 to vertical pipe segment 52, which in turn connects to drain pipe 54.

Transverse pipe segment S1 should be at the same level as humidifier overflow pipe 15.

Indirect hot water cooling device 10 further comprises a re-circulating source of
chilled water 20. Source 20 1s connected to reservoir 18 by connection 22, which in turn

comprises a chilled water inlet 22a and a chilled water outlet 22b.

Turning to Fig. 2, additional details of the indirect hot water cooling device 10

will now be described.

Device 10 further comprises a heat exchanger 26 mounted within reservoir 18 and

connected to source of chilled water 20 by chilled water inlet 22a and chilled water outlet
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22b. Chilled water from source 20 re-circulates through heat exchanger 26. It will be
understood that, as chilled water passes through the heat exchanger 26, heat from the

water in reservoir 18 is absorbed, cooling the water 1n reservoir 18.

Heat exchanger 26 is removable from the reservoir 18 for cleaning the reservorr
18 and the heat exchanger 26 of mineral buildup from the water in reservoir 18.
Preferably, reservoir 18 has a removable cover 30, suitably held to the reservoir 18 by
clamps 32. Heat exchanger is connected to the removable cover 30 by flexible

connections 22¢, 22d, such as hose clamps, and therefore heat exchanger 26 1s removable

from the cover 30.
Turning to Fig. 3, additional detail will be presented.

Hot water inlet 21 1s preferably located near the top of reservoir 18, and drain
outlet 24 near the bottom of reservoir 18. Hot water from the humidifier 8 enters the
reservoir 18 through hot water inlet 21. Encountering heat exchanger 26, this entering hot
water is cooled and, being heavier, sinks towards the bottom of reservoir 18, displacing
remaining hot water toward the heat exchanger 26 which in turn is cooled and sinks. The
volume of water in the reservoir 18 thus acts as a thermal storage sink so that when the
drain valve 16 is first opened there is a greater instantaneous cooling capacity available

when the incoming hot water flow 1s the greatest.

Hot water inlet 21 may preferably have metering orifice 41, which allows the rate

of flow of hot water from the humidifier drain valve 16 to be regulated.

Reservoir 18 may preferably include baffles 34 that the water near the bottom of

the reservoir 18, which is coldest, will drain out of reservoir 18 first. Operation of the

baffles should be clear from Figure 3, which 1s exemplary only.
Operation of the present invention may now be described.

Water 14 in the tank 12 of the steam humidifier will typically have a tcmperature
of about 212 F. When it is desired to drain humidifier 8 for cleaning, drain valve 16 is
opened by operating handle 16a. Hot water 14 flows through P-trap 40 and pipe scgment
42 into hot water inlet 21, where the inflow may be regulated by metenng orifice 41.

Upon entering the reservoir 18, the hot water is chilled by heat exchanger 26, sinks to the
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bottom of the reservoir 18, then exits the reservoir 18 through drain outlet 24. By the time
water reaches the drain outlet 24, it will have been cooled from 212 F to about 140 F,

depending on environmental rcgulations., Water then i1s drained to the environment

through dramn pipe 54.

In the event that the hurmdifier fill valve 13 becomes locked/stuck in an open
position, water will continue to flow through the illustrated piping, in tum overflowing
the reservoir 18 through mlet 21, and rising through overflow pipe 50 until it reaches the
level shown by line A in Fig. 1, which is the same level as the maximum water level in
the hurmdifter tank 12. Water will then flush through vertical pipe segment 52 to the

drain pipe 54. Water will cease flushing when the level of water in humidifier tank 12

falls below line A.

Operating requirements for the system will depend on several factors, including

the size of humidifier tank 12 and environmental requirements for the temperature of
water exiting the indirect cooling device 10. Typically, the source 20 of chilled water will
have a temperature of about 48 F and may supply chilled water to the heat exchanger 26
at a rate of about 4 gallons per minufe. Supply pressure may be 55 to 100 psi. Typically,
the device 10 will chill water from 212 F to about 140 at a flow rate of about 1 gallon per

minute.

A method of draining a steam humidifier 8 having a body of hot water 14 and a
drain valve 16 comprises the steps of: dramning the body of water 14 through the drain
valve 16 into a separate reservolr 18; supplying chilled water from a source 20 of chilled

water to the separate reservoir 18; passing hot water drained from the humidifier through

a heat exchanger 26 mounted in the separate reservoir 18, thereby exchanging heat from
the hot water to the chilled water, producing cooled water; draining the cooled water

from the reservoir 18; and re-circulating the water in the heat exchanger to the source 20

of chilled water.

Unless otherwise defined, all technical and scicntific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. Although methods and materials similar to or equivalent to those

described herein can be used in the practice or testing of the present invention, suitable



methods and materials are described below. In case of conflict, the present specification,

including definitions, will control.

The present invention may be embodied in other specific forms without
departing from the spirit or essential attributes thereof, and it is therefore desired that
the present embodiment be considered in all respects as 1llustrative and not restrictive,
reference being made to the appended claims rather than to the foregoing description to

indicate the scope of the invention,

CAN_DMS: \110106181\4 8
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CLAIMS:

1. An indirect hot water cooling device for a steam humidifier, the steam humidifier having a
body of hot water and a drain valve for draining the body of hot water, the device
comprising:

a. a reservoir separate from the steam humidifier and receiving hot water from the
steam humidifier drain valve;

b. a connection from the steam humidifier drain valve to the reservoir;
C. a re-circulating source of chilled water;
d. a connection from the re-circulating source of chilled water to the reservolr; and

e. a drain outlet from the reservoir.

2. The device of claim 1, further comprising a heat exchanger mounted within the reservoir
and connected to the source of chilled water.

3. The device of claim 2, wherein the heat exchanger is removable from the reservoir.

4. The device of claim 3, wherein the reservoir further comprises a removable cover and
wherein the heat exchanger is removably connected to the removable cover.

S. The device of claim 1, further comprising a baffle mounted within the reservoir and
partially seaparating hot water from the steam humidifier from cooler water that has been
cooled by the source of chilled water.

0. The device of claim 1, further comprising a metering orifice between the steam
humidifier drain valve and the reservoir.

7. The device of claim 1, further comprising an overflow bypass valve connected to the
reservolr.
3. The device of claim 1, wherein the connection from the steam humidifier drain valve to

the reservoir further comprises a P-trap.

CA 2748025 2018-01-09



0. A method of draining a steam humidifier having a body of hot water therein and a drain
valve, the method comprising the steps of:

a. draining the body of hot water through the drain valve into a separate reservoir.
o] supplying chilled water from a source of chilled water to the separate reservoir;
C. passing the hot water drained from the humidifier through a heat exchanger

mounted Iin the separate reservoir, thereby exchanging heat from the hot water to
the chilled water, producing cooled water;

d. draining the cooled water from the reservoir; and

€. re-circulating the water in the heat exchanger to the source of chilled water.

10. The method of claim 9, wherein the cooled water in step (d) has a temperature less than
140 degrees F.

11. The method of claim 9, wherein step (a) further comprises regulating the rate of draining
of the hot water into the separate reservoir.

12. The method of claim 9, further comprising the steps of removing the heat exchanger
from the separate reservoir and cleaning the separate reservoir.
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