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SANITARY OPERATION OF A HOT WATER HEAT PUMP

BACKGROUND OF THE INVENTION

[0001]  This invention relates to a method of periodically sanitizing the plumbing
in a hot water supply system.

[0002] Most buildings are provided with a hot water supply system. Typically, a
hot water supply system includes a pump for delivering water into a hot water tank. From the
hot water tank, the water can be delivered to a downstream user such as a faucet, etc. The
water delivered to the downstream user has a temperature that is generally set as desired by
an occupant of the buildilllg.

[0003] Recently, the assignee of the present invention has developed a system
wherein the water is heated in a heat exchanger, with the heat exchanger being provided with
a heat source from a refrigerant cycle. There is a water storage tank with a pump delivering a
cool water to be heated to the heat exchanger. The cool water is stored in the water storage
tank. The hot water, having been heated at the heat exchanger, is also supplied to the tank.
As known, the hot water will tend to keep separate from the cool water within the water
storage tank. The pump is situated such that it generally draws the cool water to be sent
through the heat exchanger.

[0004] A supply for delivering the hot water to the downstream user is situated
such that it is likely to ﬁzommunicate with hot water when the water storége tank has hot
water. A sensor within the water storage tank senses when there is a desired amount of hot

water, and stops operation of the pump once there is sufficient hot water in the water storage

tank. Typically, sorme percentage of the water storage tank would be full of hot water before
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the pump will be shut down. As an example, perhaps 80% of the water storage tank would be
hot water with 20% remaining as cold water when the pump is stopped.

[0005] One problem with this type of system is there will be a likelihood of
stagnant water between the water storage tank and the pump. This stagnant water will be
cool, and included pipes will typically not be exposed to any hot temperature water. At the
heat exchanger, and downstream of the heat exchanger, there is of course the hot water flow
that will sanitize the pipes. However, there is a potential concern with sanitizing the pipe

leading from the water storage tank to the pump, in the pump, and from the pump to the heat

exchanger.

SUMMARY OF THE INVENTION

[0006] In a disclosed embodiment of this invention, a pump is operated i a
manner such that hot water is periodically brought through the pipe connecting the water
storage tank to the pump, and between the pump and the heat exchanger to disinfect these
components.

[0007] In a preferred embodiment, the switch that typically shuts the pump down
once a particular percentage of the water storage tank is full of hot water, is overridden
during a sanitation mode. Sanitation mode may begin once the pump has been stopped for a
predetermined period of time. Under such circumstances, and in the disclosed embodiment,
the water storage tank is allowed to fill with hot water. The pump then draws this hot water
through the pipes, thereby sanitizing the pipes. Once a particular period of time has passed,

the system returns to normal operation.
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[0008] These and other features of the present invention can be best understood

from the following specification and drawings, the following of which is a brief description.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Figure 1 is a schematic view of a hot water supply system incorporating
the present invention.

[0010] Figure 2 is a schematic of the method of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0011] A hot water supply system 20 is illustrated in Figure 1. A pump 22
delivers a cool water supply 21 through a pipe 24, and from a pipe 26 that is connected to a
water storage tank 28. Water storage tank 28 receives a cool water supply from water supply
21. The water from the pipe 24 is delivered into a heat exchanger 30. Heat exchanger 30 is
connected with a refrigerant cycle 32 that includes a compressor, an expansion device, and an
outdoor heat exchanger, as known. Preferably, the refrigerant cycle 32 operates as a
transcritical refrigerant system, and utilizes C02 as a refrigerant. However, other refrigerant
systems maybe utilized within the scope of this invention.

[0012] The heat exchanger 30 receives a hot refrigerant, and heats the hot water
passing from pipe 24 into a downstream pipe 34. The heated water is delivered into the water
storage tank 28. As is known, the heated water and the cooler water will maintain themselves
at separate levels within the water storage tank 28. A sensor 36 senses the level of hot water
relative to the cool water within the water storage tank 28, and is operable to stop operation

of the pump 22 once a predetermined percentage of the water storage tank 28 is hot water.
3
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As an example, this predetermined percentage may be 80%. At this percentage, and as
illustrated in the schematic, the pipe 26 leading to the pump 22 would still communicate with
the cool water portion of the tank 28. The efficiency of the hot water heating system is
greatly increased when it is cool water that is delivered into the heat exchanger 30.

[0013] A pipe 38 leads to a downstream use such as a faucet, etc. A temperature
request element 39, such as a faucet handle, etc. allows a user to request a particular
temperature of hot water.

[0014] As mentioned above, the above-described system has been recently
developed by the assignee of the present invention. The present invention is directed to
periodically disinfecting or sanitizing the pipe 26, pump 22 and pipe 24.

[0015] As shown in the flowchart of Figure 2, once a request for additional hot
water has been sent, a control for the system and pump 22 initially asks what temperature is
being delivered from the heat exchanger 30. If this temperature is less than 70° C, then a new
temperature is set to override this existing temperature, and set the “desired” temperature to
70° C. Notably, 70° C is but an example of a particular high temperature capable of fully
sanitizing the flow lines. If the temperature is already at or above 70°, the flowchart proceeds
directly to a sanitary mode.

[0016] Once the override temperature has been set, the flowchart next asks how
long it has been since the last sanitation process has been performed. If a sufficient period of
time has elapsed since the last sanitation process, then the pump is started in sanitary mode.
In the example, a particular period of time t is 12 hours though it may be changed by the user
(say one week or one month). The pump when operated in sanitary mode continues to drive

water through the heat exchanger, and the switch 36 is not allowed to stop operation of the
4
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pump. Instead, the tank 28 is filled entirely with hot water, and preferably hot water at the
higher set point (i.e., at or above 70° C). By utilizing this method, soon, the water being
passed from the water storage tank 28, into the pipe 26, through the pump 22, and into the
pipe 24 will be at this high temperature. This will sanitize both the pipes and the pump.
After a particular period of time (30 minutes in the disclosed example), the pump is again
stopped.

[0017] The present invention thus provides a simplified method for fully
sanitizing the pipes and pump in a hot water supply system.

[0018] Although a preferred embodiment of this invention has been disclosed, a
worker of ordinary skill in this art would recognize that certain modifications would come
within the scope of this invention. For that reason, the following claims should be studied to

determine the true scope and content of this invention.
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CLAIMS

What is claimed is:

1. A method of operating a hot water supply system comprising the steps of:

1) providing a hot water supply system including a water storage tank, and a
pump for delivering water from said water storage tank to a heat exchanger;

2 operating said pump under normal conditions to draw a cool water from said
water storage tank, through pipes communicating said water storage tank to said pump and to
said heat exchanger; and

?3) operating said system in a sanitation mode at which hotter temperature water

is brought through said pipes and said pump.

2. The method as set forth in claim 1, further comprising the steps of delivering hot

water from said heat exchanger into said water storage tank.

3. The method as set forth in claim 2, wherein a switch operates when said pump is
operating under step (2) to stop operation of said pump once a predetermined amount of hot

water is received in said water storage tank.

4, The method as set forth in claim 3, wherein said switch is overridden in said
sanitation mode such that hot water reaches a higher percentage within said water storage
tank, and said hot water is delivered into said pipes, to said pump, and to said heat exchanger

to sanitize said pipes and said pump.
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5. The method as set forth in claim 1, wherein said heat exchanger further receives a hot

refrigerant to heat said water.

6. The method as set forth in claim 1, wherein a user of the hot water system normally
requests a particular temperature, and when the pump is in sanitation mode, if the particular
requested temperature is not above a predetermined minimum sanitation temperature, the
requested temperature for the water is set to a predetermined minimum sanitation temperature

for step (3).

7. A hot water supply system comprising:
a water storage tank;
a pump for delivering water from said water storage tank to a heat exchanger;
at least one pipe for connecting said water storage tank to said heat exchanger; and
a control for operating the system in a sanitation mode at which hotter temperature

water is brought through said pipes and said pump.

8. The hot water supply system of claim 7, wherein hot water from said heat exchanger

is delivered into said water storage tank.

9. The hot water supply system of claim 8, wherein a switch operates to stop operation
of said pump once a predetermined amount of hot water is received in said water storage

tank.
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10.  The hot water supply system of claim 9, wherein said switch is overridden in said
sanitation mode such that hot water reaches a higher percentage within said water storage
tank, and said hot water is delivered into said at least one pipe, to said pump, and to said heat

exchanger to sanitize said at least one pipe and said pump.

11.  The hot water supply system of claim 7, wherein said heat exchanger further receives

a hot refrigerant to heat said water.

12.  The hot water supply system of claim 7, wherein a user of the hot water system
normally requests a particular temperature, and when the pump is in sanitation mode, if the
particular requested temperature is mnot above a predetermined minimum sanitation

temperature, the requested temperature for the water is set to a predetermined minimum

sanitation temperature.
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