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HEATING DEVICE WITH A HOUSING ASSEMBLY

The present subject matter generally relates to a housing assembly, and in
particularly, to a housing assembly for facilitating electrical connectivity to a heater core
of a Heating Ventilation and Air conditioning (HVAC) system.

Generally, HVAC systems are provided in a vehicle to provide comfort driving to
the driver and the occupants. The HVAC system may include heat exchangers to
provide either hot air or cold air based on a mode of operation of the heat exchangers.
To provide hot air to the cabin, hot fluid is received from an engine of the vehicle if the
vehicle is an internal combustion engine vehicle. In case the vehicle is an electric
vehicle or a hybrid vehicle, a heater core having heating elements provides hot air to the
cabin of the vehicle. The heating elements are electrical heating elements powered by
an electrical source. In some case, the heater core is used to cold start the engine of
the vehicle when the vehicle is in a cold region. If the heater core is utilized to provide
comfort conditions to the passengers inside the vehicle’s cabin, the heater core is

placed in a downstream of an evaporator of the HVAC unit.

Generally, the heater core is coupled to housing for providing electrical insulation
for electrical terminals of the heating elements of the heater core. The electrical
terminals of the heating elements are extended to the housing and coupled to bus bars
provided in the housing. The bus bars are connected with a pair of wires (e.g., pigtail
connection) to provide electrical energy to the bus bars. In turn, the bus bars transmit
electrical energy to the heating elements in the heater core. Conventionally, both of the
wires are adapted to enter into the housing from one side of the housing to enable
contact with the electrical terminals of the heating elements. However, such design may
cause electrical leakage between the electrical terminals. By providing two connections
next to each other may lead to potential electrical insulation issues between the two
connections. Further, such design of connections may be cumbersome to connect the
two wires with the bus bar.
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As shown in Fig. 1A, a conventional housing assembly 10 provides housing for a
pair bus bars 12 that is adapted to energies a heating element (not shown in Fig. 1A) of
a heater device. The pair of bus bars 12 may include terminals and adapted to connect
with the heating element. The pair of bus bars 12 may be connected with two wires 14,
16 to power the heating element. The first wire 14 and the second wire 16 enter into the
conventional housing assembly 10 from a side 18, where the first wire 14 and the
second wire 16 are adjacent to each other. The first wire 14 and the second wire 16 are
connected to the corresponding bus bars through terminal connections 20, 22
respectively. As the terminal connections 20, 22 are adjacent to each other, there is a
potential risk of electrical leakage between the terminal connections 20, 22 of the first

wire 14 and the second wire 16 that may cause short-circuiting.

Accordingly, there is need for a simple design to connect the wires with the bus

bar which eliminates risk of electrical leakage between the connections in the design.

An object of the present invention is to provide a housing assembly that obviates

the drawbacks associated with the conventional housing assembly.

Another object of the present invention is to provide a housing to encapsulate
terminals, which connects heating elements and wires, to provide insulation between
terminals.

In the present description, some elements or parameters may be indexed, such
as a first element and a second element. In this case, unless stated otherwise, this
indexation is only meant to differentiate and name elements which are similar but not
identical. No idea of priority should be inferred from such indexation, as these terms
may be switched without betraying the invention. Additionally, this indexation does not

imply any order in mounting or use of the elements of the invention.

In view of the foregoing, an embodiment of the invention herein provides a

housing assembly for facilitating electrical connectivity to a heater core of a heating
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device. The housing assembly includes a housing configured with a protruded portion, a
first terminal, and a second terminal. The first terminal is configured on the protruded
portion of the housing and adapted to be electrically connected with a first bus bar. The
second terminal is configured on a first end of the housing and adapted to be electrically
connected with a second bus bar. The first bus bar and the second bus bar are
connected to the heater core to provide an electrical connectivity to the heater core.
Further, the first terminal and the second terminal are laterally offset to each other, and
are at least partially on opposite sides of a reference line coinciding with an edge of a
printed circuit board received in the housing.

In one embodiment, the housing includes a first side wall and a second side wall
adapted to be coupled to the first side wall. The first side wall and the second side wall
may forms a base portion.

In another embodiment, the printed circuit board is provided on a second end of
the housing in such a way that the first terminal and the second terminal are adjacent to
the orthogonal sides of the printed circuit board. In yet another embodiment, the
housing assembly comprises a plurality of connectors that is connected to the first bus
bar and the second bus bar to couple the first bus bar and the second bus bar with the
printed circuit board. In yet another embodiment, the housing assembly comprises a top
portion adapted to couple with the housing for encapsulating of the first terminal, the
second terminal and the printed circuit board. The top portion and the housing may be
of an electrically insulated material.

In yet another embodiment, the housing assembly further comprising at least one
locking assembly to retain the housing and the top portion in a locked state. Further, the
at least one locking assembly being a snap-fit assembly having is complementary
engagement members provided on the housing and the top portion to lock the housing
with the top portion. The first terminal and the second terminal are connected to an

electrical energy source by a pair of electrical conductors.
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In another aspect of the invention, a heating device is provided for a vehicle. The
heating device includes a heater core and the housing assembly. The heater core may
further include one or more heating elements with corresponding electrical contacts.
The housing assembly includes a housing configured with a protruded portion, a first
terminal, and a second terminal. The first terminal is configured on the protruded portion
of the housing and adapted to be electrically connected with a first bus bar. The second
terminal is configured on a first end of the housing and adapted to be electrically
connected with a second bus bar. The first bus bar and the second bus bar are
connected to the heater core to provide an electrical connectivity to the heater core.
Further, the first terminal and the second terminal are laterally offset to each other, and
are at least partially on opposite sides of a reference line coinciding with an edge of a

printed circuit board received in the housing.

Other characteristics, details and advantages of the invention can be inferred
from the description of the invention hereunder. A more complete appreciation of the
invention and many of the attendant advantages thereof will be readily obtained as the
same becomes better understood by reference to the following detailed description
when considered in connection with the accompanying figures, wherein:

Fig. 1A illustrates a schematic view of a conventional housing assembly of a

heater core, in accordance with an embodiment of a prior art;

Fig. 1B illustrates a schematic view of a housing assembly of a heating device of

the present subject matter;

Figs. 2A, 2B and 2C illustrate schematic views of a heating device provided with
the housing assembly of Fig. 1B, in accordance with an embodiment of the present

subject matter,;
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Figs. 3A, 3B illustrate a first side wall and a second side wall of the housing of

Fig. 2A, in accordance with an embodiment of the present subject matter,

FIG. 3C illustrates an assembled view of the housing of FIG. 2A formed by

assembling the first portion and the second portion of FIG. 3A and FIG. 3B respectively;

Fig. 4 illustrates a isometric view of the heating device of Fig. 2A, in accordance

with an embodiment of the present subject matter; and

Fig. 5 illustrates a perspective view of the housing assembly having a top portion

covered therein, in accordance with an embodiment of the present subject matter.

It must be noted that the figures disclose the invention in a detailed enough way
to be implemented, the figures helping to better define the invention if needs be. The

invention should however not be limited to the embodiment disclosed in the description.

The present subject matter relates to concepts relating to a housing assembly for
housing electrical terminals of heating elements of a heating device. According to
another aspect, the present subject matter relates to a heating device provided with a
housing assembly for housing the electrical terminals of the heating elements. The
housing assembly may include a housing having a protruded portion. Further, a couple
of terminals are provided on the housing, for example, one terminal is provided on the
protruded portion and another terminal is provided on the portion other than the
protruded portion. The couple of terminals are connected to heating elements through a
pair of bus-bars. As the terminals are laterally offset to each other, and are at least
partially on opposite sides of a reference line coinciding with an edge of a printed circuit
board received in the housing, a risk of electrical leakage between the terminals is

eliminated.

These and other advantages of the present subject matter would be described in

greater detail in conjunction with the following figures. While aspects relating to a
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housing assembly provided with a heating device as described above and henceforth
can be implemented in any number of terminals which are offset to each other to avoid
electrical leakage, the embodiments are described in the context of the following

system(s).

Figs. 1A and 1B illustrate a comparison of a conventional housing assembly with
a housing assembly 100A of a heating device of the present subject matter. In one
example, Fig. 1A illustrates a schematic view of the conventional housing assembly,
and Fig. 1B illustrates a schematic view of the housing assembly 100A of the present
subject matter. In conventional housing assembly 10 of Fig. 1A, the two terminals 20, 22
are placed adjacent to each other which may leads to current/potential leakage between
the two terminals 20, 22. In contrast, two terminals 110, 114 of the housing assembly
100A of Fig. 1B are laterally offset to each other, thereby eliminating risk of potential
leakage between the two terminals 110, 114. Further, construction and assembling of

the housing assembly are described in forthcoming figures.

Figs. 2A, 2B and 2C illustrate schematic isometric views of a heating device 100
provided with the housing assembly 100A of Fig. 1B, in accordance with an
embodiment of the present subject matter. In one example, Fig. 2A illustrates a
schematic view of the heating device 100 with the housing assembly 100A, Fig. 2B
illustrates a schematic view of the heating device 100 having a Printed Circuit Board
210, and Fig. 2C illustrates a perspective view of the housing assembly 100A. The
heating device 100 includes a heater core 120A having one or more heating elements
120B, and the housing assembly 100A. The housing assembly 100A being coupled on
the heater core 120A and adapted to receive corresponding electrical contacts of the
one or more heating elements 120B. The housing assembly 100A includes a housing
102, a first terminal 110, and a second terminal 114. In one embodiment, the housing
102 may be provided with a protruded portion 108. In one example, the protruded
portion 108 may be formed on a wall of the housing 102. The housing 102 may include
a first side wall 104 and a second side wall 106 which are coupled to each other. The

housing 102 may further include a first bus bar 112, and a second bus bar 118 to
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connect the first terminal 110 and the second terminal 114 with corresponding electrical

contacts of the one or more heating elements 120B.

The first terminal 110 may be configured on the protruded portion 108 of the
housing 102 and is electrically connected to the first bus bar 112. The second terminal
114 may be configured on a first end 116 of the housing 102 and is electrically
connected to the second bus bar 118. The housing 102 further receives a printed circuit
board (PCB) (not shown in Figs. 2A and 2B) to adjust heating power of the heater core
102A and provide protection function to the heater core 120A. In one embodiment, the
PCB may be provided with control circuits (not shown in Figs. 2A and 2B) to control
supply of electrical energy to the heater core 120A and to avoid overheating of the
heater core 120A. Further, the first terminal 110 and the second terminal 114 are
laterally offset to each other, and are at least partially on opposite sides of a reference
line coinciding with an edge 212 of the printed circuit board 210 received in the housing
102. In other words, the first terminal 110 and the second terminal 114 are provided in
such a way that the first terminal 110 is diagonally anterior to the second terminal 114.
The first terminal 110 and the second terminal 114 are connected to an electrical energy
source by a pair of electrical conductors 208. In one embodiment, the pair of electrical
conductors 208 is electrically insulated wires. In one embodiment, the housing 102 is a

rectangular housing having a first side wall 104 and a second side wall 106.

Figs. 3A and 3B illustrate the first side wall 104 and the second side wall 106 of
the housing 102 of Fig. 2A, in accordance with an embodiment of the present subject
matter. In one embodiment, the housing 102 is formed by snap-fitting the first side wall
104 and the second side wall 106. In one example, the first side wall 104, as shown in
Fig. 3A, includes a first vertical wall 304 having a first horizontal portion 306A. The first
horizontal portion 306A may be perpendicularly coupled to the first vertical wall 304. In
another example, the second side wall 106, as shown in Fig. 3B, includes a second
vertical wall 308 having a second horizontal portion 306B perpendicular to the second
vertical wall 308. The second horizontal portion 306B may be perpendicularly coupled to

the second vertical wall 308 of the second side wall 106. In another embodiment, the
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first vertical wall 304, and the second vertical wall 308 are adapted to couple each other
thereby coupling the first horizontal portion 306A with the second horizontal portion
306B as shown in Fig. 3C. In one example, the first side wall 104 is adapted to couple
with the second side wall 106 to form a base portion. In one embodiment, the base
portion may be a portion which forms when the first horizontal portion 306A is coupled
the second horizontal portion 306B.

Fig. 4 illustrates an exploded view of the heating device 100 of Fig. 2A, in
accordance with an embodiment of the present subject matter. The electrical contacts
404 of the one or more heating elements 120B are coupled to the first bus bar 112 and
the second bus bar 118 as shown in Fig. 4. Further, a plurality of connectors 204 is
provided in the first bus bar 112 and the second bus bar 118 to couple the first bus bar
112 and the second bus bar 118 with the printed circuit board 210. The plurality of
connectors 204 is coupled to the printed circuit board 210 to provide rigid support to the
electrical contacts 404 of the one or more heating elements 120B. Further, the printer
circuit board 210 is provided at a second end 122 of the housing 102 in such a way that
the first terminal 110 and the second terminal 114 are adjacent to the orthogonal sides
of the printed circuit board 210 respectively. In one embodiment, the second end 122
may be opposite to the first end 116. In another embodiment, the printed circuit board
210 may partially covers the first bus bar 112 and the second bus bar 118 as shown in
Fig. 2B.

Further, the housing assembly 100A includes a top portion 502 adapted to
couple with the housing 102 for encapsulating the first terminal 110, the second terminal
114, and the printed circuit board 210 as shown in the Fig. 5. In one embodiment, the
top portion 502 is complementary to the housing 102 to enable engagement between
each other. The housing assembly 100A further includes at least one locking assembly
504 to retain the housing 102 and the top portion 502 in a locked state. In one
embodiment, the at least one locking assembly 504 being a snap-fit assembly having
complementary engagement members provided on the housing 102 and the top portion

502 to lock the housing 102 with the top portion 502. In another embodiment, the
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housing assembly 100A may include multiple locking assemblies provided throughout
the circumference of the housing 102 and the top portion 502. In one embodiment, the
top portion 502 and the housing 102 are of an electrically insulated material. In one
example, the heating device 100 can be provided in a fossil fuel vehicle to provide heat
while cold starting an engine of the vehicle in a cold region. In another example, the
heating device can be provided in a HVAC unit of an electric vehicle to provide hot air to

the passengers in the vehicle’s cabin.

Several modifications and improvement might be applied by the person skilled in
the art to the housing assembly 100A as defined above, as long as it comprises the first

terminal 110 and the second terminal 114 orthogonally offset to the first terminal 110.

In any case, the invention cannot and should not be limited to the embodiments
specifically described in this document, as other embodiments might exist. The
invention shall spread to any equivalent means and any technically operating

combination of means.
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CLAIMS

1. A housing assembly (100A) for facilitating electrical connectivity to a heater core
(120A) of a heating device, comprising:

a housing (102) is configured with a protruded portion (108);

a first terminal (110) configured on the protruded portion (108) of the housing
(102) and adapted to be electrically connected with a first bus bar (112);

a second terminal (114) configured on a first end (116) of the housing (102) and
adapted to be electrically connected with a second bus bar (118), wherein the first bus
bar (112) and the second bus bar (118) are connected to the heater core (120A) to
provide an electrical connectivity to the heater core (120A), characterized in that the first
terminal (110) and the second terminal (114) are laterally offset to each other, and are
at least partially on opposite sides of a reference line coinciding with an edge of a

printed circuit board (210) received in the housing (102).

2. The housing assembly (100A) as claimed in claim 1, wherein the housing (102)
comprises a first side wall (104) and a second side wall (106) adapted to be coupled to
the first side wall (104), wherein the first side wall (104) and the second side wall (106)
forms a base portion.

3. The housing assembly (100A) as claimed in claim 1, wherein the printed circuit board
(210) provided on a second end (122) of the housing (102) in such a way that the first
terminal (110) and the second terminal (114) are adjacent to the orthogonal sides of the

printed circuit board (210).

4. The housing assembly (100A) as claimed in claim 3, further comprising a plurality of
connectors (204) connected to the first bus bar (112) and the second bus bar (118) to
couple the first bus bar (112) and the second bus bar (118) with the printed circuit board
(210).

10
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5. The housing assembly (100A) as claimed in claim 1, further comprising a top portion
(502) adapted to couple with the housing (102) for encapsulating the first terminal (110),
the second terminal (114) and the printed circuit board (210).

6. The housing assembly (100A) as claimed in claim 5, the top portion (502) and the
housing (102) are of an electrically insulated material.

7. The housing assembly (100A) as claimed in claim 5, further comprising at least one
locking assembly (504) to retain the housing (102) and the top portion (502) in a locked
state.

8. The housing assembly (100A) as claimed in claim 7, wherein the at least one locking
assembly (504) being a snap-fit assembly having complementary engagement
members provided on the housing (102) and the top portion (502) to lock the housing
(102) with the top portion (502).

9. The housing assembly (100A) as claimed in claim 1, wherein the first terminal (110)
and the second terminal (114) are connected to an electrical energy source by a pair of
electrical conductors (208).

10. A heating device (100) for a vehicle, comprising:

a heater core (120A) comprises a plurality of heating elements (120B) with
corresponding electrical contacts (404);

a housing assembly (100A) adapted to be coupled on the heater core (120A) to
receive electrical contacts (404) of the heater core (120A) and provide electrical
connectivity to the heater core (120A), comprising:

a housing (102) is configured with a protruded portion (108);
a first terminal (110) configured on the protruded portion (108) of a first

side wall (104) and adapted to be electrically connected with a first bus bar (112);

a second terminal (114) configured on a first end (116) of the base portion

(102) and adapted to be electrically connected with a second bus bar (118),

11
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wherein the first bus bar (112) and the second bus bar (118) are connected to
the heater core (120A) to provide an electrical connectivity to the heater core
(120A), characterized in that the first terminal (110) and the second terminal (114)
are laterally offset to each other, and are at least partially on opposite sides of a

reference line coinciding with an edge of a printed circuit board (210) received in
the housing (102).

12
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