I*I Innovation, Sciences et Innovation, Science and CA 3020611 C 2024/03/26

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 3 020 6 1 1
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(22) Date de dépébt/Filing Date: 2018/10/12 (51) CLInt./Int.Cl. GOTK 17/06 (2006.01),
(41) Mise a la disp. pub./Open to Public Insp.: 2019/04/13 F25B 49/02(2006.01)
" . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2024/03/26 LOWE, ZACHARY, US:
(30) Priorité/Priority: 2017/10/13 (US62/572,072) MURPHY, CHARLES, US

(73) Propriétaire/Owner:
HEATING SOLUTIONS LLC, US

(74) Agent: SMART & BIGGAR LP

(54) Titre : CAPTEUR D'OPTIMISATION ET CHAUFFE-PISCINE EMPLOYANT LEDIT CAPTEUR ET METHODES
ASSOCIEES
(54) Title: OPTIMIZATION SENSOR AND POOL HEATER UTILIZING SAME AND RELATED METHODS

[100

(57) Abrégé/Abstract:
An operational efficiency apparatus comprising a sensor connected to a heat transfer system to detect efficiency of system and a
display electrically connected to the sensor for indicating efficiency of the system based on data detected from the sensor.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



ABSTRACT
An operational efficiency apparatus comprising a sensor connected to a heat transfer
system to detect efficiency of system and a display electrically connected to the sensor for

indicating efficiency of the system based on data detected from the sensor.
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OPTIMIZATION SENSOR AND POOL HEATER UTILIZING SAME AND
RELATED METHODS

FIELD
[0001] This invention relates generally to optimization sensors and heater pumps, and, more

particularly, to optimization of heater pumps for pools and related methods.

BACKGROUND

[0002] The efficiency of a pool heat pump can be impacted by a variety of factors, such as the
pressure of the coolant. Currently, pool owners have no easy way of knowing whether or not
their heat pump is operating efficiently. Ifthe efficiency drops, the heat pump continues to heat
the water inefficiently, drastically increasing the wear on the heat pump as well as the electricity
consumed and expense of maintaining a pool at the desired temperature. The user remains
unaware of this inefficiency until receiving an elevated electrical bill or until a component of
the heat pump breaks.

[0003] In addition to the increased immediate cost of additional electrical consumption, the
inefficient use of a heat pump decreases its expected lifespan leading to additional increased
costs in the future.

[0004] Accordingly, it has been determined that a need exists for a means of indicating that a

pool heat pump is operating efficiently.

BRIEF DESCRIPTION OF THE FIGURES
[0005] Embodiments of the invention are illustrated in the figures of the accompanying
drawings in which:
[0006] FIG. 1A is a perspective view of a heat pump for use with a recreational swimming
pool.
[0007] FIG. IB is an enlarged or expanded view of the heat pump of FIG. 1A showing the
user interface and optimization sensor used with same.
[0008] FIG. 2 is a perspective view of an optimization pressure switch coupled to the heat
pump of FIG. 1A.
[0009] FIG. 3 is a partial schematic of the heat pump of FIG. 1A.
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[0010] Elements in the figures are illustrated for simplicity and clarity and have not
necessarily been drawn to scale or to include all features, options or attachments. For example,
the dimensions and/or relative positioning of some of the elements in the figures may be
exaggerated relative to other elements to help to improve understanding of various
embodiments of the present invention. Also, common but well-understood elements that are
useful or necessary in a commercially feasible embodiment are often not depicted in order to
facilitate a less obstructed view of these various embodiments of the present invention. Certain
actions and/or steps may be described or depicted in a particular order of occurrence while those
skilled in the art will understand that such specificity with respect to sequence is not actually
required. The terms and expressions used herein have the ordinary technical meaning as is
accorded to such terms and expressions by persons skilled in the technical field as set forth

above except where different specific meanings have otherwise been set forth herein.

DESCRIPTION OF THE INVENTION
[0011] Many variations of optimization sensors and heat pump optimization systems are
discussed and contemplated herein and even further are contemplated in view of this disclosure.
The systems discussed herein are configured, and designed, to monitor the efficiency of a heat
pump and indicate to the user when the heat pump is running inefficiently. In some
embodiments, the optimization system comprises a sensor configured to monitor one or more
factors that impact efficiency, such as coolant pressure or flow rate, and control an indicator
when the measured value falls outside of a predetermined threshold.
[0012] FIGS. 1A-1B illustrates an exemplary pool heat pump 100. The heat pump 100 has a
water inlet 102, a water outlet 104, and a fan 106. The heat pump intakes water from the pool,
transfers heat from the ambient air into the water, and outputs the heated water back into the
pool. The heat pump 100 further includes a user interface 110. The interface 110 includes a
display 112, user inputs, such as buttons 114, and one or more indicators 116 such as display
lights. In one form, the indicators 116 are LED lights. Additionally or alternatively, the
indicators can include audio indicators, such as buzzers. As shown in FIG. 1B, the indicator
116 in the present embodiment is a single LED positioned on an exterior wall of the housing

101 of the heat pump 100.
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[0013] FIG. 2 illustrates a portion of the interior of the heat pump 100. The heat pump 100
has an enclosed system 130 for compressing and expanding a coolant, such as a halocarbon or
chlorofluorocarbon (e.g., Freon®). A pressure sensor or pressure switch 132 is coupled to the
system 130 to measure the pressure of the coolant. In some forms, the pressure switch 132 is a
binary switch that changes states when the measured pressure rises above or drops below a
specific point. In alternative embodiments, the pressure switch 132 is a pressure sensor, a
controller, and a switch. The pressure sensor measures the pressure of the refrigerant and
transmits it to the controller. The controller operates the switch in response to the measured
pressure values.

[0014] The system 130 includes a high pressure portion and a low pressure portion separate
by an expansion valve. The low pressure portion comprises pipes exposed to ambient air that
is directed over the pipes by the fan 106. Through this, the expanded refrigerant is warmed by
the ambient air. After being warmed, the refrigerant is compressed by a compressor, which
heats the refrigerant further. The compressed refrigerant flow through a heat exchanger or
condenser submerged in or exposed to pool water. The condenser is located between the water
inlet 102 and the water outlet 104. In some forms, the condenser comprises a coil of pipes in
order to increase the surface area between the pool water and the enclosed system 130. The
heat flows from the condensed refrigerant to the pool water, heating the pool water as it flows
from the inlet 102 to the outlet 104.

[0015] The temperature of the condensed refrigerant, and the total amount of thermal energy
in the condenser, depend on the amount by which the compressor compresses the refrigerant.
Specifically, a more compressed refrigerant will contain more heat per unit of volume, such as
the volume of the condenser, than a less compressed refrigerant.

[0016] The pressure switch 132 is operatively coupled to the system 130 to measure the
pressure of the refrigerant. When the pressure switch 132 is closed, the indicator 116 is
powered. When the pressure switch 132 opens, power to the indicator 116 is cut. In one
embodiment, when the pressure is above a predetermined value, the switch 132 is open and the
indicator 116 is not powered. When the pressure drops below the predetermined value, the
switch 132 closes and the indicator 116 is powered. A powered indicator 116 indicates to a
user that the heat pump 100 is not operating at preferred efficiency. In alternative embodiments,

the open and closed conditions are swapped such that the indicator represents good efficiency
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when powered. Thus, in some forms the system may be configured to monitor and take action
based on a single threshold being reached while in others the system may be configured to
monitor upper and lower thresholds that define a window of operation deemed efficient to
ensure optimal efficient performance is being maintained.

[0017] The schematic 300 (see, FIG. 3) illustrates some of the electrical components of the
pump 100. Specifically, the schematic 300 illustrates an operation efficiency apparatus circuit
comprising the pressure sensor which includes indicator 116 and pressure switch 360 which
includes a switch 132 for activating or deactivating indicator 116 based on the pressure detected
by pressure switch 360. As discussed above, in some forms the pressure sensor comprises a
pressure sensor, a controller, and a switch. In some forms, the pool heater pump or motor of
the pump would be connected to the T1, T2 terminals and power to the L1, L2 terminals. When
the pressure sensor detects operation out of the desired range of efficiency, switch 132 will be
closed and indicator 116 will be illuminated to indicate the system is not running efficiently
and needs to be serviced.

[0018] In alternative embodiments having two lights to indicate performance, the pressure
switch 132 instead of being movable from an open state to a closed state is movable from a first
connection to a second connection. The indicator 116 comprises at least two lights, preferably
of different colors. When the pressure is above the desired pressure threshold, the switch 132
connects power or closes the circuit to a first light indicating good efficiency. When the
pressure falls below the desired threshold, the switch 132 switches the power connection to the
second light, indicating poor efficiency. As also mentioned above, the system could be
configured to operate looking at a single threshold, while in other forms the system may be
configured to look at a window of desired operation and indicate when the system is and/or is
not operating within that desired window. In a preferred form, a green indicator, such as a green
LED, would be used when the system is operating with desired efficiency and a red, orange or
yellow indicator, such as a red, orange or yellow LED, would be used to indicate the system is
not operating with the desired efficiency.

[0019] In still further embodiments, the switch 132 is operable to move from an open state to
a closed state based on whether or not the pressure is within a specific range of values. If the
pressure is within the range, the switch 132 is in a first state. If the pressure either fall below

that range or rises above that range, the switch 132 moves to a second state. For example, when
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within the range, the switch 132 is open. When the pressure is above or below that range, the
switch 132 moves to a closed state, supplying power to the indicator 116. In operation, this
embodiment can detect inefficiencies due to errors in the high pressure or low pressure side of
the system 130. If'the low pressure side is not allowing the refrigerant to expand enough to fall
to a desired pressure, the compressor will compress the refrigerant to a higher than expected
pressure. Thus a fault in the low pressure side of the system can be detected. In other forms it
may be desired to operate in the opposite manner (e.g., illuminating an indicator when the
system is operating with a desired pressure or pressure range and not illuminating the indicator
if the system is not operating with the desired pressure or pressure range).

[0020] In still further embodiments, the switch 132 comprises a plurality of switches and/or a
single switch controlled by a plurality of pressure sensors. At least one sensor or switch is
configured to measure the pressure of the compressed refrigerant in the high pressure side. At
least one second sensor or switch is configured to detect pressure of the expanded refrigerant
in the low pressure half of the system 130. If either sensor or switch detects a pressure that is
outside of a desired range, or above or below a predetermined threshold, the indicator light 116
is operated. For example, if the high pressure side pressure is too low or the low pressure side
pressure is too high, the indicator 116 is powered to indicate poor efficiency.

[0021] In addition to the above-mentioned embodiments, it should be understood that a
variety of methods are also disclosed herein. For example, methods of manufacturing a waste
container or receptacle are disclosed herein, as are methods for transporting waste
containers/receptacles and methods of loading or unloading receptacles. As are methods of
manufacturing the devices described herein, and cleaning a kitchen or grocery store. These and
other methods related to the subject matter set forth herein are intended to be covered by this
disclosure. It should also be understood that while certain features have been described with
certain embodiments, these features may be intermixed or interchanged with one another to
form other embodiments as desired. All features disclosed herein are intended to be used in
any of the embodiments disclosed herein either in lieu of similar features or in combination
with other features. For example the handles 512 of the receptacles 500 may be configured like
the handles 112 of the receptacle 100 for hooking over the rim of a dumpster. Similarly, the
receptacle 100 may have a one piece configuration like the receptacle 500 instead of separable

upper and lower members.
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[0022] This detailed description refers to specific examples in the drawings and illustrations.
These examples are described in sufficient detail to enable those skilled in the art to practice
the inventive subject matter. These examples also serve to illustrate how the inventive subject
matter can be applied to various purposes or embodiments. Other embodiments are included
within the inventive subject matter, as logical, mechanical, electrical, and other changes can be
made to the example embodiments described herein. Features of various embodiments
described herein, however essential to the example embodiments in which they are
incorporated, do not limit the inventive subject matter as a whole, and any reference to the
invention, its elements, operation, and application are not limiting as a whole, but serve only to
define these example embodiments. This detailed description does not, therefore, limit
embodiments of the invention, which are defined only by the appended claims. Each of the
embodiments described herein are contemplated as falling within the inventive subject matter,

which is set forth in the following claims.
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WE CLAIM:

1. An operational efficiency apparatus comprising:

a sensor connected to a heat transfer system to detect efficiency of the heat transfer system; and

a display electrically connected to the sensor and including a first and second light to indicate a
current operating efficiency of the heat transfer system, the first light illuminating while the heat
transfer system continues to operate when the data from the sensor indicates the heat transfer
system is currently operating at a desired efficiency, the second light illuminating while the heat
transfer system continues to operate when the data from the sensor indicates the heat transfer

system is not currently operating at the desired efficiency.

2. The operational efficiency apparatus of claim 1 wherein the heat transfer system has a refrigerant
system and the sensor is a pressure sensor for detecting pressure of the refrigerant system of the
heat transfer system and the first light illuminates if the data from the pressure sensor indicates
the refrigerant system is operating at a desired pressure and the second light illuminates if the
pressure sensor indicates the refrigerant system is operating at an undesired pressure.

3. The operational efficiency apparatus of claim 2 wherein the second light only illuminates if the
detected pressure is above a desired pressure range.

4, The operational efficiency apparatus of claim 2 wherein the second light is an LED which is
illuminated to signify that the heat transfer system needs to be serviced.

5. The operation efficiency apparatus of claim 1 further comprising a housing, wherein the display
comprises a light mounted on an exterior wall of the housing.

6. A pool heat pump apparatus comprising:

a housing defining an inner opening;

a compressor disposed within the inner opening and connected to a refrigerant system having a

high pressure side and a low pressure side;

a heat exchanger disposed within the inner opening within which at least a portion of the
refrigerant system is disposed for heating fluid entering at a fluid inlet and discharging the heated

fluid at a fluid outlet;
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10.

11.

12.

13.

at least one fan for circulating air through the apparatus; and

an operational efficiency apparatus connected to the pool heat pump apparatus and having a first
sensor monitoring a pressure associated with the high pressure side of the refrigerant system on
a first side of an expansion valve of the refrigerant system and a second sensor monitoring a
pressure associated with the lower pressure side of the refrigerant system on a second side of the
expansion valve, and the operational efficiency apparatus displaying on a display data relating to
the efficiency of the operation of the pool heat pump apparatus, wherein the display is at least
one light which the operational efficiency apparatus illuminates while the pool heat pump
apparatus continues to operate to indicate that the operational efficiency apparatus has

determined the refrigerant system is operating at an undesired pressure.

The pool heat pump apparatus of claim 6 wherein the first sensor is a first pressure sensor for
monitoring operational efficiency of the pool heat pump apparatus.

The pool heat pump apparatus of claim 6 wherein the operational efficiency apparatus illuminates
the at least one light to indicate that the operational efficiency apparatus has determined the
refrigerant system is operating at a desired pressure.

The pool heat pump apparatus of claim 8 wherein the light of the display only illuminates if the
detected pressure is outside of a desired pressure range.

The pool heat pump of claim 8 wherein the at least one light comprises two lights, a first of the
two lights illuminates if the detected pressure is below a threshold value, the second of the two
lights illuminates if the detected pressure is above the threshold value.

The pool heat pump apparatus of claim 8 wherein the at least one light is an LED which is
illuminated to signify that the heat transfer system needs to be serviced.

The pool heat pump apparatus of claim 6 wherein the display includes a light that the operational
efficiency apparatus illuminates if either the first or second sensor detect pressure outside of a
desired range.

A pool heat pump apparatus comprising:

a pool heat pump housing defining an inner opening;

a compressor disposed within the inner opening and connected to a refrigerant system;
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a heat exchanger disposed within the inner opening within which at least a portion of the
refrigerant system is disposed for heating fluid entering at a fluid inlet and discharging the heated

fluid at a fluid outlet;

at least one fan for circulating air through the apparatus; and

an operational efficiency indicator connected to the pool heat pump housing and providing a real-
time indication of the operational efficiency of the pool heat pump, the operation efficiency

indicator including:

at least one sensor for monitoring pressure associated with the apparatus; and

at least one light that illuminates on a real-time basis as the pool heat pump continues to operate
to indicate when the operational efficiency of the pool heat pump apparatus is efficient operation

such that service is not needed; and inefficient operation such that service is needed.

14, The apparatus of claim 13 wherein the at least one sensor comprises a first pressure sensor
monitoring a pressure associated with a high pressure side of the refrigerant system and a second
pressure sensor monitoring a pressure associated with a lower pressure side of the refrigerant
system.

15. The apparatus of claim 13 wherein the at least one light is at least one LED capable of indicating
on a real-time basis when the apparatus is operating efficiently by displaying a first color and/or
indicating on a real-time basis when the apparatus is operating inefficiently by displaying a second

color different than the first.
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