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HVAC ELECTRICAL SYSTEM POWER SUPPLY PACKAGING SYSTEM

The embodiments disclosed herein relate generally to heating, ventilation, air
conditioning (HVAC) systems. More particularly, the embodiments relate to a HVAC

electrical system power supply packaging system within an ultimate enclosure.

BACKGROUND

A HVAC system typically includes a compressor, a condenser, an evaporator and
an expansion valve forming a refrigeration circuit. The HVAC system also typically
includes a number of electrical and mechanical components (e.g., a power supply, a
Variable Frequency Drive (VFD), and a motor to run the refrigeration circuit. These and
other components of the HVAC system may require NEC class 1 voltage levels to
operate correctly. These voltage levels can be hazardous to service personnel who are
exposed to these voltage levels while assembling and servicing components of the

HVAC.

SUMMARY
The embodiments disclosed herein relate generally to heating, ventilation, air
conditioning (HVAC) systems. More particularly, the embodiments relate to a HVAC

electrical system power supply packaging system within an ultimate enclosure.

In particular, a HVAC electrical system power supply packaging system within an
ultimate enclosure is provided in which high voltage components and low voltage
components are separated by a physical barrier and electric circuitry connecting the low
voltage components is electrically separated from electric circuitry connecting the high

voltage components.

The embodiments described herein provide serviceability, safety,

manufacturability, and system management failure diagnostic reporting enhancements
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over conventional packaging systems while conforming to agency safety requirements.
The embodiments disclosed herein also reduce equipment and service costs for HVAC
electrical system power supply components provided within the HVAC electrical system
power supply packaging system by reducing delays in servicing these components. Thus,

customer uptime of the HVAC system can be increased.

In some embodiments, the HVAC electrical system power supply packaging
system is provided for a HVAC system that includes a motor to be operated at variable
speeds and a variable frequency power converter providing variable frequency voltages
and currents to the motor. In some embodiments, the HVAC system includes a Variable

Frequency Drive (VFD).

In some embodiments, a first aspect is provided such that the HVAC electrical
system power supply packaging system within the ultimate enclosure includes a physical
partitioning of NEC class 1 and non-hazardous low voltage circuits. Also, the HVAC
electrical system power supply packaging system is configured to prevent service

personnel exposure to hazardous voltage.

In some embodiments, a second aspect is provided such that the HVAC electrical
system power supply packaging system includes a plurality of visible indicators
(regarding e.g., power sources, critical signals, etc.) that provide status information for

use, for example, by service personnel.

In some embodiments, a third aspect is provided such that the HVAC electrical
system power supply packaging system includes a transparent barrier to provide
incidental physical protection for control electronic components housed within the
HVAC electrical system power supply packaging system. In some embodiments, the

transparent barrier is formed of plastic.

In some embodiments, a fourth aspect is provided such that the HVAC electrical
system power supply packaging system includes a non-hazardous low voltage control
circuit power supply that is independent of one or more other power supplies in the
HVAC electrical system power supply packaging system. The non-hazardous low
voltage control circuit power supply is configured to operate one or more control

electronic circuits within the HVAC electrical system power supply packaging system

2
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without the presence of a hazardous voltage (e.g. NEC class 1 power) in a service
accessible location of the HVAC electrical system power supply packaging system.
Accordingly, service personnel can avoid exposure to hazardous voltage levels during
servicing. In some embodiments, the non-hazardous low voltage control circuit power
supply can include two 12V batteries that are connected to the one or more control
electronic circuits within the HVAC electrical system power supply packaging system

via, for example, an extension cord.

In some embodiments, a fifth aspect is provided such that an independent low
voltage power supply can be used to operate the one or more control electronic circuits
within the HVAC electrical system power supply packaging system when NEC class 1
line power is not available or not desired, such as during, servicing. In some
embodiments, the independent low voltage power supply can be, for example, a 12V

battery, a laptop power supply, etc.

In some embodiments, a sixth aspect is provided such that a control unit within
the HVAC electrical system power supply packaging system is configured to provide
diagnostic information to an external control unit (e.g., a VFD control unit) that enables
service diagnosis of, for example, VFD operation without physical access to the VFD
compartment. In some embodiments, the HVAC electrical system power supply
packaging system includes an operator display unit and a service tool unit to provide the

diagnostic information to service personnel.

In some embodiments, a seventh aspect is provided such that a control unit within
the HVAC electrical system power supply packaging system is configured to provide, for
example, VFD operation and diagnostic information to a control unit external the VFD
that enables service diagnosis of VFD operation with physical access to the VFD
compartment through the use of visual indicators. In some embodiments, the visual
indicators include lights on the VFD compartment that service personnel can use to

obtain VFD operation and diagnostic information.

In some embodiments, an eighth aspect is provided such that a control unit in the
HVAC electrical system power supply packaging system can provide a secondary

process of VFD operation can be provided that supplies limited voltage and/or limited
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energy from a secondary non-hazardous low voltage supply to a National Electric Code
(NEC) class 1 portion of the VFD, while providing full control circuit operation of the
VED. In some embodiments, the secondary non-hazardous low voltage supply can be the
independent low voltage power supply or the non-hazardous low voltage control circuit

power supply.

In some embodiments, a ninth aspect is provided such that each of the first
through eighth aspects can be applied to a VFD system that is either complete or partially
assembled. Thus, service and manufacturing diagnostic testing and observation of proper
operation can be performed by service personnel while ensuring that the service

personnel are safe from, for example, hazardous voltages.

In some embodiments, the HVAC electrical system power supply packaging
system provides an electrical connection and circuit partitioning to provide conformance
to non-hazardous low voltage energy limits, while providing safe low voltage operation
of the VFD control circuits to provide support elements for the first through ninth

aspects.

In some embodiments, the HVAC electrical system power supply packaging
system provides Metal Oxide Varistors (MOVs) outside of the VFD frame envelope to
facilitate service and minimize damage to other components within the HVAC electrical

system power supply packaging system in the event of a power failure.

Other aspects of the invention will become apparent by consideration of the

detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the drawings in which like reference numbers represent

corresponding parts throughout.

Fig. 1 illustrates a block diagram of a HVAC electrical system power supply

packaging system, according to one embodiment.

Fig. 2 illustrates a layered view of components within a HVAC electrical system

power supply packaging system, according to one embodiment.

4



10

15

20

25

WO 2014/058843 PCT/US2013/063821

Fig. 3 illustrates a block diagram of components within a HVAC electrical system

power supply packaging system, according to another embodiment.

Fig. 4 illustrates a front view of a HVAC electrical system power supply

packaging system, according to one embodiment.

Fig. 5 illustrates a perspective view of a VFD enclosure, according to one

embodiment.

Fig. 6 illustrates an electrical schematic of a VFD, according to one embodiment.

DETAILED DESCRIPTION

The embodiments disclosed herein relate generally to heating, ventilation, air
conditioning (HVAC) systems. More particularly, the embodiments relate to a HVAC

electrical system power supply packaging system within an ultimate enclosure.

References are made to the accompanying drawings that form a part hereof, and
in which is shown by way of illustration of the embodiments in which the methods and
systems described herein may be practiced.

While the embodiments described below are directed to HVAC electrical systems
that include a variable frequency drive (VFD), it will be appreciated that other types of
motor drives could be used. Also, while the embodiments described below are directed
to chiller systems, it will be appreciated that other types HVAC systems, including
unitary HVAC systems could include a HVAC electrical system power supply packaging
system as described herein.

Fig. 1 illustrates a block diagram of a HVAC electrical system power supply
packaging system 100, according to one embodiment. The HVAC electrical system
power supply packaging system 100 includes a variable frequency drive (VFD) 105, a
motor 110, an external supervisory control computer 115, a utility or line power supply
120 and an external low voltage power supply 125. The HVAC electrical system power
supply packaging system 200 is configured to be provided in an electronic enclosure (not

shown).
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While the HVAC electrical system power supply packaging system 100 is
provided for a HVAC system that includes a VFD 103, in other embodiments the HVAC
electrical system power supply packaging system 100 can be provided for HVAC
systems that do not include a VFD.

In some embodiments, components of the HVAC electrical system power supply
packaging system 100 (e.g., the VFD 105, the motor 110, the external supervisory control
computer 115, the utility or line power supply 120, the external low voltage power supply
125, etc.) can be either completely or partially assembled. Thus, service and
manufacturing diagnostic testing and observation of proper operation can be performed
by service personnel while ensuring that the service personnel are safe from, for example,

hazardous voltages.

In some embodiments, the utility or line power supply 120 is configured to
provide NEC class 1 voltage to the VFD 105 during standard operation. The power
supplied by the utility or line power supply 120 can generate hazardous voltage levels
within the HVAC electrical system power supply packaging system 100. Accordingly,
portions of the HVAC electrical system power supply packaging system 100 can be
unsafe when power is being supplied by the utility or line power supply 120.

In some embodiments, the external low voltage power supply 125 is a non-
hazardous low voltage control circuit power supply that is independent of the utility or
line power supply 120 and the low voltage power supply 135. The external low voltage
power supply 125 is configured to operate, for example, the VFD control processor and
communications unit 130 without the presence of a hazardous voltage (e.g. NEC class 1
power from, for example, the utility or line power supply 120) in a service accessible
location of the HVAC electrical system power supply packaging system 100.
Accordingly, service personnel can avoid exposure to hazardous voltage levels during
servicing. In some embodiments, the external low voltage power supply 125 can include
two 12V batteries that are connected to the low voltage power supply 135 via, for

example, an extension cord (not shown).

The VFD 105 includes a low voltage power supply 135 and a VFD control

processor and communications unit 130, a low voltage power supply and a high voltage
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section 140. As shown in Fig. 1, portions of the low voltage power supply 135 and the
VFD control processor and communications unit 130 are provided in the high voltage
section 140. Both the Utility or line power supply 120 and the external low voltage
power supply 125 are connected to the low voltage power supply 135 and provide power

to the VFD 105.

In some embodiments, the low voltage power supply 135 is configured to operate,
for example, the VFD control processor and communications unit 130 when NEC class 1
line power from the utility or line power supply 120 is not available or not desired, such
as during, servicing. In some embodiments, the low voltage power supply 135 can be,

for example, a 12V battery, a laptop power supply, etc.

The motor 110 is connected to the high voltage section 140 of the VFD 105. The
VFD 105 is configured to operate the motor 110 at variable speeds and provide variable

frequency voltages and currents to the motor 110.

The external supervisory control computer 115 is connected to the VFD control
processor and communications unit 130. In some embodiments, the VFD control
processor and communications unit 130 is configured to provide diagnostic information
to the external supervisory control computer 115 that enables service diagnosis of, for
example, VFD operation without physical access to the VFD 105. In some embodiments,
the HVAC electrical system power supply packaging system 100 includes an operator
display unit (not shown) and a service tool unit (not shown) to provide the diagnostic

information to service personnel.

In some embodiments, the VFD control processor and communications unit 130 is
configured to provide, for example, VFD operation and diagnostic information to the
external supervisory control computer 115 that enables service diagnosis of VFD
operation with physical access to the VFD 105 through the use of visual indicators (not
shown). In some embodiments, the visual indicators include lights on an external surface
of a housing (not shown) of the VFD 105 that service personnel can use to obtain VFD

operation and diagnostic information.

In some embodiments, the VFD control processor and communications unit 130

can provide a secondary process of VFD operation that supplies limited voltage and/or

7
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limited energy from the low voltage power supply 135 or the external low voltage power
supply 125 to the high voltage section 140 of the VFD 105, while providing full control

of the VFD 105 via the VFD control processor and communications unit 130.

In some embodiments, the HVAC electrical system power supply packaging
system 200 provides Metal Oxide Varistors (MOVs) (not shown) outside of the VFD 105
to facilitate service and minimize damage to other components within the HVAC

electrical system power supply packaging system 100 in the event of a power failure.

In some embodiments, the HVAC electrical system power supply packaging
system 100 provides an electrical connection and circuit partitioning to provide
conformance to non-hazardous low voltage energy limits, while providing safe low

voltage operation of the VFD 105.

FIG. 2 illustrates a layered view of components within a HVAC electrical system
power supply packaging system 200, according to one embodiment. This layered view
illustrates how components within the HVAC electrical system power supply packaging
system 200 are arranged to prevent service personnel from being exposed to hazardous
voltage levels. The HVAC electrical system power supply packaging system 200
includes a transparent barrier layer 205 that is closest to where service personnel will
have access to components within the HVAC electrical system power supply packaging
system 200. Behind the transparent barrier layer 205 is a safe low voltage level and
indicators layer 210. Behind the safe low voltage level and indicators layer 210 is a class
1 level layer 215 that can include components operating at a hazardous voltage level.
Behind the class 1 level layer 215 is a cooling level layer 220 that is further from where
service personnel have access to the HVAC electrical system power supply packaging

system 200.

In some embodiments, the transparent barrier layer 205 includes a transparent
barrier (not shown) that is configured to provide incidental physical protection for control
electronic components housed within the HVAC electrical system power supply
packaging system 200. In some embodiments, the transparent barrier is formed of

plastic.
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In some embodiments, a third aspect is provided such that the HVAC electrical
system power supply packaging system includes a transparent barrier to provide
incidental physical protection for control electronic components housed within the
HVAC electrical system power supply packaging system. In some embodiments, the

transparent barrier is formed of plastic.

In some embodiments, the HVAC electrical system power supply packaging
system 200 includes a physical partition (not shown) between the class 1 level layer 215
and the safe low voltage level and indicators layer 210. The physical partition is
configured to prevent service personnel from exposure to hazardous voltage that may be

at the class 1 level layer 215.

In some embodiments, the safe low voltage level and indicators layer 210 can
include a one or more visible indicators (not shown) regarding e.g., power sources,
critical signals, etc. that provide status information for use, for example, by service

personnel.

Fig. 3 illustrates a block diagram of components within a HVAC electrical system
power supply packaging system 300, according to another embodiment. The HVAC
electrical system power supply packaging system 300 includes a transport barrier 305 that
separates a high voltage side 330 from a low voltage side 335. The HVAC electrical
system power supply packaging system 300 also includes a transformer 310, a VFD 315,

a motor 320 and an external low voltage power supply 325.

The high voltage side 330 can expose service personnel to, for example, NEC
class 1 level voltage levels that can be hazardous to service personnel. The low voltage
side 335 is configured such that service personnel are only exposed to non-hazardous
voltages levels. In some embodiments, NEC class 1 level voltages can be voltage levels
over about 50 volts, and non-hazardous voltages can be voltage levels below about 50

volts.

The transparent barrier 305 is configured to provide incidental physical protection
for control electronic components housed within the HVAC electrical system power
supply packaging system 300. The transparent barrier 305 is also configured to allow

service personnel access to components within the HVAC electrical system power supply

9
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packaging system 300 at the low voltage side 335 without being exposed to hazardous
voltage levels from components on the high voltage side 330. In some embodiments, the
transparent barrier 305 is formed of plastic. The transport barrier 305 is also configured
to allow service personnel, from the low voltage side 335, to view a plurality of visible
indicators that are located on components on the high voltage side 330 and that provide
status information (regarding e.g., power sources, critical signals, etc.) to the service

personnel.

As shown in Fig. 3, the VFD 315 includes a first portion 340 located on the low
voltage side 335 of the HVAC clectrical system power supply packaging system 300 and
a second portion 345 located on the high voltage side 330 of the HVAC electrical system
power supply packaging system 300. The first portion 340 of the VFD 315 can be
connected to an external supervisory control computer 350 and is configured to receive
low voltage power from the transformer 310 or the external power supply 325. The
second portion 345 is connected to the motor 320 and is configured to receive a high

voltage power from a high voltage power source (not shown).

In some embodiments, the first portion 340 includes a VFD control processor and
communications unit (such as the VFD control processor and communications unit 130 in
Fig. 1) that is configured to provide diagnostic information to the external supervisory
control computer 350 that enables service personnel to obtain service diagnosis

information of, for example, VFD operation without physical access to the VFD 105.

In some embodiments, the second portion 345 can include a variable frequency
power converter that is configured to receive high voltage power from a high voltage
power source (not shown) and provide variable frequency voltages and currents to the
motor 320. The variable frequency voltages and currents provided to the motor 320 can

be hazardous to service personnel who are exposed to these voltages and currents.

The motor 320 is disposed at the high voltage side 330 of the HVAC electrical
system power supply packaging system 300 and is configured to be operated at variable

speeds based on the variable frequency voltages and currents supplied by the second

portion 345 of the VFD 315.

10
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The transformer 310 is located on the low voltage side 335 of the HVAC
electrical system power supply packaging system 300 and is configured to receive high
voltage power from the high voltage power source and transform the high voltage power
into low voltage power. The transformer 310 is connected to the first portion 340 of the

VFD 315 and is configured to supply low voltage power to the first portion 340.

The external power supply 325 is provided on the low voltage side 335 of the
HVAC electrical system power supply packaging system 300 and is configured to
provide low voltage power to the first portion 340 of the VFD 315. In some
embodiments, the external power supply 325 is a non-hazardous low voltage control
circuit power supply that is independent of a utility or line power supply. The external
power supply 325 is configured to operate, for example, a VFD control processor and
communications unit (not shown) located at the first portion 340 of the VFD 310 in a
service accessible location of the HVAC electrical system power supply packaging
system 300. Accordingly, service personnel can avoid exposure to hazardous voltage
levels during servicing. In some embodiments, the external power supply 325 can
include two 12V batteries that are connected to the first portion 340 of the VFD 315 via,

for example, an extension cord (not shown).

Fig. 4 illustrates a front view of a HVAC electrical system power supply
packaging system 400, according to one embodiment. The HVAC electrical system
power supply packaging system 400 includes a low voltage compartment 402, a first high

voltage compartment 410 and a second high voltage compartment 420.

Components in the low voltage compartment 402 are physically separated from
components of the first high voltage compartment 410 via the first partition 405. The
components in the first high voltage compartment 410 need not be physically separated
from components in the second high voltage compartment 420, but can be if desired by
user and service personnel. The first partition 405 allows service personnel to access
components in the low voltage compartment 402 without being exposed to, for example,
NEC class 1 level voltage levels, that are used by components in the first and second high
voltage compartments 410, 420. Thus, the low voltage compartment 402 is configured

such that service personnel are only exposed to non-hazardous voltages levels.

11
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A transparent barrier 425 is provided in front of the low voltage compartment 402
and the first and second high voltage compartments 410, 420. The transparent barrier
425 is configured to provide incidental physical protection for control electronic
components housed within the HVAC electrical system power supply packaging system
400. In some embodiments, the transparent barrier 425 is formed of plastic. The
transport barrier 425 is also configured to allow service personnel to view a plurality of
visible indicators that are housed in the first and second high voltage compartments 410,
420 and that provide status information (regarding e.g., power sources, critical signals,

etc.) to the service personnel.

The first and second high voltage compartments 410, 420 each house a VFD
enclosure 430. A status indicator circuit board 435 is provided on an external surface of
cach of the VFD enclosures 430. The status indicator circuit boards 435 are each
configured to provide, for example, VFD operation and diagnostic information to service
personnel through the use of visual indicators. In some embodiments, the visual
indicators include one or more lights on the status indicator circuit boards 430 that
service personnel can use to obtain VFD operation and diagnostic information. Thus,
service personnel can obtain diagnostic information of VFDs (not shown) provided in the

VFD enclosures without being exposed to hazardous voltage levels.

Fig. 5 illustrates a perspective view of a VFD enclosure 500, according to one
embodiment. The VFD enclosure 500 is configured to house a VFD (not shown). A
status indicator circuit board 510 is provided on an external surface 505 of the VFD
enclosure 500. The status indicator circuit board 510 includes status indicator lights 515
that are configured to indicate VFD operation and diagnostic information to service

personnel.

Fig. 6 illustrates an electrical schematic of a VFD 600 according to one
embodiment. The VFD 600 includes a low voltage portion 605 and a high voltage
portion 610. The low voltage portion 605 includes control circuitry components for
controlling operation of the VFD 600 including an input/output module 612, a digital
signal processor module 614, a gate drive module 616, an identification module 618 and

a bus indicator module 620. The input/output module 612, the digital signal processor

12
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module 614, the gate drive module 616, and the identification module 618 are all
configured to operate at a non-hazardous low voltage level. In some embodiments, the

non-hazardous low voltage level can be about 24 volts maximum.

The high voltage portion 610 includes high power circuitry components including
a rectifier section 622, a DC bus 624 and an inverter section 626 that are all configured to

operate at a hazard high voltage level (e.g., a NEC class 1 level voltage).

The input/output module 612 is connected to the digital signal processor module
614 and is configured to receive digital inputs external the VFD 600 and transmit digital
outputs out of the VFD 600. The digital signal processor module 614 is connected to the
input/output module 612 and the gate drive module 616. The gate drive module 616 is
connected to the digital signal processor module 614, the identification module 618, the

rectifier section 622 and the inverter section 624.

The bus indicator module 620 is configured to indicate a voltage level of the high
voltage components provided in the high voltage portion 610. Accordingly, the bus
indicator module 620 at times may have a hazardous high voltage level. In the
embodiment shown in Fig. 6, the bus indicator module 620 is connected to the DC bus
624. The bus indicator module 620 includes an indicator 630 (e.g., a light) that is
configured to indicate to a service provider of the VFD 600 when a voltage level of the
high power circuitry components provided in the high voltage section 610 is at or below a
low voltage level. Accordingly, the VFD 600 can indicate to service provider when it is

safe to operate and work with the VFD 600.

Aspects:

It is noted that any of aspects 1-11, 12-15 and 16-22 can be combined.

Aspect 1. A heating, ventilation and air conditioning (HVAC) electrical system
power supply packaging system within an ultimate enclosure comprising:

a low voltage compartment including a low voltage component configured to use
non-hazardous low voltage power;

a high voltage compartment including a high voltage component configured to

use hazardous high voltage power;

13
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a partition configured to physically separate the low voltage component from the
high voltage component,

wherein the low voltage compartment includes low voltage circuitry and the high
voltage compartment includes high voltage circuitry that is electrically isolated from the

low voltage circuitry.

Aspect 2. The HVAC electrical system power supply packaging system of aspect 1,
further comprising;:

a transparent barrier provided in front of at least one of the low voltage
compartment and the high voltage compartment, wherein the transparent barrier is
configured to allow a visible indicator housed within at least one of the high voltage
compartment and the low voltage compartment to be viewed external the ultimate

enclosure.

Aspect 3. The HVAC electrical system power supply packaging system of any of
aspects 1-2, further comprising:

a variable frequency drive (VFD) enclosure including a status indicator circuit
board on an external surface of the VFD enclosure,

a visible indicator provided on the status indicator circuit board, the visible

indicator configured to provide VFD operation and diagnostic information.

Aspect 4. The HVAC electrical system power supply packaging system of any of
aspects 1-3, further comprising:

a motor provided in the high voltage compartment as a high voltage component;
and

a VFD configured to drive the motor, the VFD provided in a VFD enclosure,

wherein the VFD includes a first portion located on a low voltage side of the VFD
that includes VFD low voltage circuitry and a second portion located on a high voltage

side of the VFD that includes VFD high voltage circuitry.

14
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Aspect 5. The HVAC electrical system power supply packaging system of aspect 4,
further comprising;:

a VFD control processor and communications unit provided in the low voltage
compartment and configured to provide diagnostic information of the VFD to an external

computer.

Aspect 6. The HVAC electrical system power supply packaging system of aspect 4,
further comprising;:
a non-hazardous low voltage control circuit power supply configured to operate

the VFD without the hazardous high power voltage.

Aspect 7. The HVAC electrical system power supply packaging system of any of
aspects 1-6, further comprising:
a low voltage power supply configured to operate the low voltage component

when a hazardous high voltage is not present.

Aspect 8. The HVAC electrical system power supply packaging system of any of
aspects 1-7, further comprising:
a control unit configured to provide diagnostic information to an external control

unit external the HVAC electrical system power supply packaging system.

Aspect 9. The HVAC electrical system power supply packaging system of aspect 4,
further comprising;:
a control unit configured to provide VFD operation and diagnostic information to

an external control unit external the VFD.

Aspect 10.  The HVAC electrical system power supply packaging system of aspect 4,
further comprising;:

a non-hazardous low voltage power supply included in the first portion; and

a control unit configured to direct non-hazardous low voltage from the non-

hazardous low voltage power supply to the VFD to drive the VFD high voltage circuitry.
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Aspect 11.  The HVAC electrical system power supply packaging system of aspect 4,
wherein the VFD high voltage circuitry in the VFD is electrically isolated from the VFD
low voltage circuitry in the VFD.

Aspect 12. A variable frequency drive (VFD) enclosure for a heating, ventilation and
air conditioning (HVAC) electrical system power supply packaging system within an
ultimate enclosure, the VFD enclosure comprising:

a VFD, the VFD including:

a low voltage section located on a low voltage side of the VFD that
includes VFD low voltage circuitry;

a high voltage section located on a high voltage side of the VFD that
includes VFD high voltage circuitry;

a VFD control processor and communications unit configured to provide
diagnostic information of the VFD, the VFD control processor and
communications unit including a portion of the VFD low voltage circuitry and a
portion of the VFD high voltage circuitry, wherein the portion of the VFD low
voltage circuitry is electrically isolated from the portion of the VFD high voltage

circuitry.

Aspect 13. The VFD enclosure of aspect 12, wherein the VFD includes a low voltage
power supply configured to operate the VFD low voltage circuitry when a hazardous high

voltage is not present.

Aspect 14.  The VFD enclosure of any of aspects 12-13, wherein the high voltage

section is configured to drive a motor.

Aspect 15.  The VFD enclosure of any of aspects 12-14, further comprising;:
a status indicator circuit board provided on an external surface of the VFD, the
status indicator circuit board including a status indicator light configured to indicate VFD

operation and diagnostic information.
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Aspect 16. A variable frequency drive (VFD) for a heating, ventilation and air
conditioning (HVAC) electrical system power supply packaging system within an
ultimate enclosure, the VFD comprising:

a low voltage portion that includes a low voltage control circuitry component
configured to operate at a non-hazardous low voltage level; and

a high voltage portion that includes a high voltage circuitry component configured
to operate at a hazardous high voltage level,

wherein the low voltage control circuitry component is electrically isolated from

the high voltage circuitry component.

Aspect 17.  The VFD of aspect 16, wherein the low voltage control circuitry
component is at least one of an input/output module, a digital signal processor module, a

gate drive module, and an identification module.

Article 18.  The VFD of any of aspects 16-17, wherein the high voltage circuitry

component is at least one of a rectifier section, a DC bus and an inverter section.

Article 19.  The VFD of any of aspects 16-18, wherein the non-hazardous low voltage

level 1s about 24 volts maximum.

Article 20.  The VFD of any of aspects 16-19, wherein the hazardous high voltage
level is a National Electric Code (NEC) class 1 level voltage).

Article 21.  The VFD of any of aspects 16-20, wherein the low voltage portion
includes a bus indicator module configured to indicate a voltage level of the high voltage

circuitry component.
Article 22.  The VFD of aspect 21, wherein the bus indicator module includes an

indicator configured to indicate to a service provider of the VFD when a voltage level of

the high voltage circuitry component is at or below a maximum low voltage level.
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With regard to the foregoing description, it is to be understood that changes may
be made in detail, especially in matters of the construction materials employed and the
shape, size and arrangement of the parts without departing from the scope of the present
invention. It is intended that the specification and depicted embodiment to be considered

exemplary only, with a true scope and spirit of the invention being indicated by the broad

meaning of the claims.
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CLAIMS

What is claimed is:

1. A heating, ventilation and air conditioning (HVAC) electrical system power
supply packaging system within an ultimate enclosure comprising:

a low voltage compartment including a low voltage component configured to use
non-hazardous low voltage power;

a high voltage compartment including a high voltage component configured to
use hazardous high voltage power;

a partition configured to physically separate the low voltage component from the
high voltage component,

wherein the low voltage compartment includes low voltage circuitry and the high
voltage compartment includes high voltage circuitry that is electrically isolated from the

low voltage circuitry.

2. The HVAC electrical system power supply packaging system of claim 1, further
comprising:

a transparent barrier provided in front of at least one of the low voltage
compartment and the high voltage compartment, wherein the transparent barrier is
configured to allow a visible indicator housed within at least one of the high voltage
compartment and the low voltage compartment to be viewed external the ultimate

enclosure.

3. The HVAC electrical system power supply packaging system of claim 1, further
comprising:

a variable frequency drive (VFD) enclosure including a status indicator circuit
board on an external surface of the VED enclosure,

a visible indicator provided on the status indicator circuit board, the visible

indicator configured to provide VFD operation and diagnostic information.

4. The HVAC electrical system power supply packaging system of claim 1, further

comprising:
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a motor provided in the high voltage compartment as a high voltage component;
and

a VFD configured to drive the motor, the VFD provided in a VFD enclosure,

wherein the VFD includes a first portion located on a low voltage side of the VFD
that includes VFD low voltage circuitry and a second portion located on a high voltage

side of the VFD that includes VFD high voltage circuitry.

5. The HVAC electrical system power supply packaging system of claim 4, further
comprising:

a VFD control processor and communications unit provided in the low voltage
compartment and configured to provide diagnostic information of the VFD to an external

computer.

6. The HVAC electrical system power supply packaging system of claim 4, further
comprising:
a non-hazardous low voltage control circuit power supply configured to operate

the VFD without the hazardous high power voltage.

7. The HVAC electrical system power supply packaging system of claim 1, further
comprising:
a low voltage power supply configured to operate the low voltage component

when a hazardous high voltage is not present.

8. The HVAC electrical system power supply packaging system of claim 1, further
comprising:
a control unit configured to provide diagnostic information to an external control

unit external the HVAC electrical system power supply packaging system.

9. The HVAC electrical system power supply packaging system of claim 4, further

comprising:
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a control unit configured to provide VFD operation and diagnostic information to

an external control unit external the VFD.

10.  The HVAC electrical system power supply packaging system of claim 4, further
comprising:

a non-hazardous low voltage power supply included in the first portion; and

a control unit configured to direct non-hazardous low voltage from the non-

hazardous low voltage power supply to the VFD to drive the VFD high voltage circuitry.

11.  The HVAC electrical system power supply packaging system of claim 4, wherein
the VFD high voltage circuitry in the VFD is electrically isolated from the VFD low
voltage circuitry in the VFD.

12. A variable frequency drive (VFD) enclosure for a heating, ventilation and air
conditioning (HVAC) electrical system power supply packaging system within an
ultimate enclosure, the VFD enclosure comprising:

a VFD, the VFD including:

a low voltage section located on a low voltage side of the VFD that
includes VFD low voltage circuitry;

a high voltage section located on a high voltage side of the VFD that
includes VFD high voltage circuitry;

a VFD control processor and communications unit configured to provide
diagnostic information of the VFD, the VFD control processor and
communications unit including a portion of the VFD low voltage circuitry and a
portion of the VFD high voltage circuitry, wherein the portion of the VFD low
voltage circuitry is electrically isolated from the portion of the VFD high voltage

circuitry.

13.  The VFD enclosure of claim 12, wherein the VFD includes a low voltage power
supply configured to operate the VFD low voltage circuitry when a hazardous high

voltage is not present.
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14.  The VFD enclosure of claim 12, wherein the high voltage section is configured to

drive a motor.

15. The VFD enclosure of claim 12, further comprising;:
a status indicator circuit board provided on an external surface of the VFD, the

status indicator circuit board including a status indicator light configured to indicate VFD

operation and diagnostic information.
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