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Heating Arrangement, Powertrain, and Vehicle

TECHNICAL FIELD
The present disclosure relates to a heating arrangement for a vehicle. The present disclosure

further relates to a powertrain for a vehicle and a vehicle comprising a powertrain.

BACKGROUND

Vehicles usually comprise one or more cooling systems arranged to cool components such
as combustion engines, electric motors, retarders, and the like. Such cooling systems usually
comprise one or more coolers arranged to transfer heat from the cooling system to ambient
air. In order to increase heat transfer to ambient air, the coolers can be provided with a
cooling fan arranged to blow air through the cooler. Traditionally, such cooling fans are

driven by a belt connected to a crank shaft of the vehicle.

However, development has led to hydraulically driven cooling fans. Hydraulically driven
cooling fans provide some advantages over belt driven cooling fans. For example, a
hydraulically driven fan gives more freedom in the positioning of the cooler and cooling fan,
than the belt driven ones. Moreover, the rotational speed of a hydraulically driven fan is more
controllable and can be controlled in a manner being less dependent on the rotational speed
of the crank shaft of the engine. Thereby, conditions are provided for keeping the
temperature of the cooling system in a narrower temperature range, which is advantageous
for many systems and components. As an example, an internal combustion engine, such as
a diesel engine, has a quite narrow temperature range in which it operates in the most fuel-
efficient manner. Thus, by controlling the temperature of the internal combustion engine

within a narrow temperature range, the fuel efficiency can be improved.

However, hydraulically driven cooling fans are also associated with some drawbacks. One
drawback is that the efficiency of the hydraulic drive circuit is lower than the efficiency of a
belt drive, mainly due to pumping losses in the hydraulic drive circuit of the hydraulically

driven cooling fan. Moreover, generally, environmental concerns require an efficient use of

energy in products and arrangements, such as in vehicles and vehicle arrangements.

SUMMARY
It is an object of the present invention to overcome, or at least alleviate, at least some of the
above-mentioned problems and drawbacks.
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According to a first aspect of the invention, the object is achieved by a heating arrangement
for a vehicle. The heating arrangement comprises a heat exchanger, a heating circuit, and a
hydraulic fan drive circuit configured to drive a cooling fan of the vehicle. The heat exchanger
is arranged to transfer heat from the hydraulic fan drive circuit to the heating circuit.

Since the heat exchanger is arranged to transfer heat from the hydraulic fan drive circuit to
the heating circuit, a heating arrangement is provided capable of converting waste heat
generated in the hydraulic fan drive circuit into useful heat which can be used for useful
purposes in a vehicle comprising the heating arrangement. Thereby, the need for the input of
supplementary heat is reduced. As a result, the total energy efficiency of a vehicle
comprising the heating arrangement can be improved.

Accordingly, a heating arrangement is provided overcoming, or at least alleviating, at least
some of the above-mentioned problems and drawbacks. As a result, the above-mentioned
object is achieved.

Optionally, the hydraulic fan drive circuit comprises a hydraulic pump and a hydraulic motor,
wherein the heat exchanger is arranged downstream of the hydraulic motor. The hydraulic
fluid in the hydraulic fan drive circuit is subjected to a significant temperature increase when
passing the hydraulic motor. Thus, since the heat exchanger is arranged downstream of the
hydraulic motor, a large proportion of the waste heat generated in the hydraulic fan drive
circuit is transferred to the heating circuit via the heat exchanger. Accordingly, conditions are
provided for using a large proportion of the waste heat generated in the hydraulic fan drive

circuit for useful purposes in a vehicle comprising the heating arrangement.

Optionally, the hydraulic fan drive circuit further comprises a cooler. Thereby, the risk of
overheating the hydraulic fan drive circuit is reduced.

Optionally, the heat exchanger is arranged upstream of the cooler. Thereby, the heat of
hydraulic fluid in the hydraulic fan drive circuit is effectively transferred to the heating circuit
via the heat exchanger before the hydraulic fluid is further cooled in the cooler.

Optionally, the heat exchanger is arranged in parallel to the cooler. Thereby, the heat of
hydraulic fluid in the hydraulic fan drive circuit is effectively transferred to the heating circuit
via the heat exchanger, while the hydraulic fluid in the hydraulic fan drive circuit is effectively
cooled.
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Optionally, the hydraulic fan drive circuit further comprises a valve arranged to control the
flow of hydraulic fluid through the cooler. Thereby, the flow of hydraulic fluid to the cooler and
to the heat exchanger can be controlled in an efficient manner. As a result, a heating
arrangement is provided in which the amount of heat transferred to the heating circuit, via the

heat exchanger, can be controlled in an efficient manner.

Optionally, the valve comprises a thermostat arranged to increase the amount of hydraulic
fluid flowing to the cooler when the temperature of the hydraulic fluid is above a predefined
temperature. Thereby, a heating arrangement is provided in which the flow of hydraulic fluid
through the heat exchanger and through the cooler is controlled in an automatic manner in
dependence of the temperature of the hydraulic fluid. As a result, a great proportion of the
heat generated in the hydraulic fan drive circuit can be transferred to the heating circuit, while
the risk of overheating the hydraulic fan drive circuit is reduced.

Optionally, the heating circuit is arranged to heat a compartment, and/or a subsystem, of the
vehicle. Thereby, a heating arrangement is provided capable of converting waste heat
generated in the hydraulic fan drive circuit into a useful heating of a compartment, and/or a
subsystem, of the vehicle. Thereby, the need for the input of supplementary heat for heating
the compartment, and/or the subsystem, of the vehicle is reduced. As a result, the total
energy efficiency of a vehicle comprising the heating arrangement can be improved.

Optionally, the heating circuit is arranged to heat a compartment of the vehicle, and wherein
the compartment is a passenger compartment of the vehicle. Thereby, a heating
arrangement is provided capable of converting waste heat generated in the hydraulic fan
drive circuit into a useful heating of the passenger compartment of the vehicle. Thereby, the
need for the input of supplementary heat for heating the passenger compartment of the
vehicle is reduced. As a result, the total energy efficiency of a vehicle comprising the heating

arrangement can be improved.

Optionally, the heating circuit is arranged to heat a compartment of the vehicle, and wherein
the compartment is a battery compartment of the vehicle. Thereby, a heating arrangement is
provided capable of converting waste heat generated in the hydraulic fan drive circuit into a
useful heating of the battery compartment of the vehicle. Thereby, the need for the input of
supplementary heat for heating the battery compartment of the vehicle is reduced. As a
result, the total energy efficiency of a vehicle comprising the heating arrangement can be

improved.
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Optionally, the battery compartment comprises one or more batteries configured to supply
electricity to one or more electrical machines for providing motive power to the vehicle.
Thereby, a heating arrangement is provided capable of converting waste heat generated in
the hydraulic fan drive circuit into a useful heating of the one or more batteries of the vehicle.
Thereby, the need for the input of supplementary heat for heating the one or more batteries
of the vehicle is reduced. As a result, the total energy efficiency of a vehicle comprising the

heating arrangement can be improved.

Optionally, the heating circuit is arranged to heat a subsystem of the vehicle, and wherein the
subsystem comprises power electronics. Thereby, a heating arrangement is provided
capable of converting waste heat generated in the hydraulic fan drive circuit into a useful
heating of the power electronics of the vehicle. Thereby, the need for the input of
supplementary heat for heating the power electronics of the vehicle is reduced. As a result,
the total energy efficiency of a vehicle comprising the heating arrangement can be improved.

Optionally, the heating circuit is arranged to heat a subsystem of the vehicle, and wherein the
subsystem comprises a gas panel. Thereby, a heating arrangement is provided capable of
converting waste heat generated in the hydraulic fan drive circuit into a useful heating of the
gas panel of the vehicle. Thereby, the need for the input of supplementary heat for heating
the gas panel of the vehicle is reduced. As a result, the total energy efficiency of a vehicle
comprising the heating arrangement can be improved.

According to a second aspect of the invention, the object is achieved by a powertrain for a
vehicle, wherein the powertrain comprises a power source and a heating arrangement
according to some embodiments of the present disclosure, and wherein the power source is
configured to provide motive power to the vehicle.

Thereby, a powertrain is provided capable of converting waste heat generated in the
hydraulic fan drive circuit of the powertrain into useful heat which can be used for useful
purposes in a vehicle comprising the powertrain. Thereby, the need for the input of
supplementary heat is reduced. As a result, the total energy efficiency of a vehicle

comprising the powertrain can be improved.

Accordingly, a powertrain is provided overcoming, or at least alleviating, at least some of the
above-mentioned problems and drawbacks. As a result, the above-mentioned object is
achieved.
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Optionally, wherein the power source comprises a cooling system arranged to cool the power
source, and wherein the cooling fan is a cooling fan of the cooling system. Thereby, a
powertrain is provided capable of converting waste heat generated in the hydraulic fan drive
circuit of the cooling fan into useful heat which can be used for useful purposes in a vehicle

comprising the powertrain.

Optionally, the power source is an internal combustion engine. Thereby, a powertrain is
provided capable of converting waste heat generated in the hydraulic fan drive circuit of the
cooling fan of the internal combustion engine into useful heat which can be used for useful
purposes in a vehicle comprising the powertrain.

According to a third aspect of the invention, the object is achieved by a vehicle comprising a
powertrain according to some embodiments of the present disclosure.

Thereby, a vehicle is provided capable of converting waste heat generated in the hydraulic
fan drive circuit of the vehicle into useful heat which can be used for useful purposes in the
vehicle. Thereby, the need for the input of supplementary heat is reduced. As a result, the

total energy efficiency of the vehicle can be improved.

Accordingly, a vehicle is provided overcoming, or at least alleviating, at least some of the
above-mentioned problems and drawbacks. As a result, the above-mentioned object is
achieved.

Further features of, and advantages with, the present invention will become apparent when
studying the appended claims and the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Various aspects of the invention, including its particular features and advantages, will be
readily understood from the example embodiments discussed in the following detailed
description and the accompanying drawings, in which:

Fig. 1 illustrates a heating arrangement according to some embodiments,
Fig. 2 illustrates a heating arrangement according to some further embodiments, and
Fig. 3 illustrates a vehicle according to some embodiments.
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DETAILED DESCRIPTION

Aspects of the present invention will now be described more fully. Like numbers refer to like
elements throughout. Well-known functions or constructions will not necessarily be described
in detail for brevity and/or clarity.

Fig. 1 illustrates a heating arrangement 1 according to some embodiments. As is further
explained herein, the heating arrangement 1 is configured to provide useful heat to a
component 25, 31°, a compartment 21, 23, and/or subsystem 31 of a vehicle. Fig. 1 also
illustrates a powertrain 40 for a vehicle according to some embodiments. The powertrain 40
comprises a power source 43 and the heating arrangement 1. The power source 43 is
configured to provide motive power to the vehicle. The power source 43 comprises a cooling
system 45 arranged to cool the power source 43. Moreover, the powertrain 40 comprises a
cooling fan 11 arranged to generate a flow of air through a cooler 41 of the cooling system
45. According to the illustrated embodiments, the power source 43 is an internal combustion
engine 43. The internal combustion engine 43 may for example be a compression ignition
engine, such as a diesel engine, or an Otto engine with a spark-ignition device, wherein the
Otto engine may be configured to run on gas, petrol, alcohol, similar volatile fuels, or
combinations thereof. Moreover, the powertrain 40 comprises an electrical machine 27
configured to provide motive power to the vehicle using electricity from a battery 25 by an
amount controlled by power electronics 31°. The powertrain 40 according to the
embodiments illustrated in Fig. 1 may be referred to as a hybrid electric powertrain.

The heating arrangement 1 comprises a heat exchanger 5, a heating circuit 7, and a
hydraulic fan drive circuit 9. The hydraulic fan drive circuit 9 is configured to drive the cooling
fan 11. The hydraulic fan drive circuit 9 comprises a hydraulic pump 13 and a hydraulic motor
15. The hydraulic pump 13 may be driven by the power source 43, for example via a so-
called power take off arrangement, usually abbreviated PTO. The hydraulic motor 15 is
arranged to rotate the cooling fan 11. That is, according to the illustrated embodiments,
hydraulic fluid in the hydraulic fan drive circuit 9 is pumped from the hydraulic pump 13 to the
hydraulic motor 15. In the hydraulic motor 15, some of the work produced by the hydraulic
pump 13 is converted into torque used to rotate the cooling fan 11. During operation, the
temperature of the hydraulic fluid in the hydraulic fan drive circuit 9 increases, especially
when passing the hydraulic pump 13 and the hydraulic motor 15.

The heat exchanger 5 of the heating arrangement 1 is arranged to transfer heat from the
hydraulic fan drive circuit 9 to the heating circuit 7. In this manner, the heating arrangement 1
is capable of converting waste heat generated in the hydraulic fan drive circuit 7 into useful
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heat which can be used for useful purposes in a vehicle comprising the heating arrangement
1.

According to the illustrated embodiments, the heat exchanger 5 is arranged downstream of
the hydraulic motor 15 and of the hydraulic pump 13. Moreover, the hydraulic fan drive circuit
9 comprises a cooler 17. As can be seen in Fig. 1, the heat exchanger 5 is arranged
upstream of the cooler 17. Thus, according to the illustrated embodiments, the hydraulic fluid
flows from the hydraulic motor 15 to the heat exchanger 5. In the heat exchanger 5, some of
the heat of the hydraulic fluid of the hydraulic fan drive circuit 9 is transferred to the heating
circuit 7. Moreover, the hydraulic fluid flows from the heat exchanger 5 to the cooler 17. In
the cooler 17, the hydraulic fluid of the hydraulic fan drive circuit 7 is further cooled before the
hydraulic fluid flows back towards an inlet of the hydraulic pump 13.

According to the illustrated embodiments, the heating circuit 7 is a hydraulic heating circuit 7
comprising a pump 10 arranged to pump a coolant through the heating circuit 7. The coolant

may for example comprise a mixture of water and glycol.

According to the illustrated embodiments, the heating circuit 7 is arranged to heat a
passenger compartment 21 of the vehicle. That is, the heating circuit 7 comprises a heater
22 arranged to transfer heat from the heating circuit 7 to the passenger compartment 21. In
this manner, the waste heat generated in the hydraulic fan drive circuit 9 is utilized for
heating the passenger compartment 21 of the vehicle. Thereby, the need for inputting
supplementary heat for heating the passenger compartment 21 is reduced. As an alternative
to the heater 22, or in addition thereto, the heating circuit 7 may comprise coolant channels
in heat exchanging contact with the passenger compartment 21 to thereby transfer heat from
the heating circuit 7 to the passenger compartment 21.

Moreover, according to the illustrated embodiments, the heating circuit 7 is arranged to heat
a battery compartment 23 of the vehicle. The battery compartment 23 comprises the battery
25 which is configured to supply electricity to the electrical machine 27 to thereby provide
motive power to the vehicle. The battery compartment 23 may comprise more batteries 25
than depicted in Fig. 1. According to the illustrated embodiments, the heating circuit 7
comprises a heater 24 arranged to transfer heat from the heating circuit 7 to the battery
compartment 23. As an alternative to, or in addition to, the heater 24, the heating circuit 7
may comprise coolant channels in heat exchanging contact with the battery compartment 23
and/or the battery/batteries 25, to thereby transfer heat from the heating circuit 7 to the
battery compartment 23 and/or to the battery/batteries 25. The coolant channels may extend
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through, and/or past, portions of the battery/batteries 25, and/or may extend through, and/or
past, portions of the battery compartment 23. In this manner, the waste heat generated in the
hydraulic fan drive circuit 9 is utilized for heating the battery/batteries 25 of the vehicle.
Thereby, the need for inputting supplementary heat for heating the battery/batteries 25 is
reduced.

Furthermore, according to the illustrated embodiments, the heating circuit 7 is arranged to
heat a subsystem 31 of the vehicle. According to the illustrated embodiments, the subsystem
31 comprises power electronics 31’ arranged to control the amount of electricity supplied to
the electrical machine 27. According to the illustrated embodiments, the heating circuit 7
comprises a heater 26 arranged to transfer heat from the heating circuit 7 to the power
electronics 31°. As an alternative to, or in addition to, the heater 26, the heating circuit 7 may
comprise coolant channels in heat exchanging contact with the power electronics 31°. The
coolant channels may extend through, and/or past, portions of the power electronics 31’,
and/or may extend through, and/or past, portions of a compartment in which the power
electronics 31’ is arranged. In this manner, the waste heat generated in the hydraulic fan
drive circuit 9 is utilized for heating the power electronics 31’ of the vehicle. Thereby, the
need for inputting supplementary heat for heating the power electronics 31’ is reduced.

According to the embodiments depicted in Fig. 1, the heating circuit 7 of the heating
arrangement 1 is configured to provide useful heat to several components 25, 31°,
compartments 21, 23, and subsystems 31 of the vehicle. However, according to
embodiments of the present disclosure, the heating arrangement 1 may be configured to
provide useful heat to one or more of such components 25, 31’, compartments 21, 23, and
subsystems 31. Moreover, as is further explained herein, according to some embodiments,
the heating circuit 7 of the heating arrangement 1 may be configured to provide useful heat
to one or more other types of components, compartments, and subsystems of the vehicle,
than depicted in Fig. 1.

Fig. 2 illustrates a heating arrangement 1 according to some further embodiments.
Moreover, Fig. 2 illustrates a powertrain 40 for a vehicle according to some further
embodiments. According to the embodiments illustrated in Fig. 2, the heating arrangement 1
comprises a hydraulic fan drive circuit 9 in which the heat exchanger 5 is arranged in parallel
to the cooler 17. Each of the heat exchanger 5 and the cooler 17 is arranged downstream of
the hydraulic motor 15 and of the hydraulic pump 13. The hydraulic fan drive circuit 9 further
comprises a valve 19 arranged to control the flow of hydraulic fluid through the cooler 17.
According to the illustrated embodiments, the valve 19 comprises a thermostat 19’ arranged
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to increase the amount of hydraulic fluid flowing to the cooler 17 when the temperature of the
hydraulic fluid is above a predefined temperature. In this manner, the flow of hydraulic fluid
through the heat exchanger 5 and through the cooler 17 is controlled in an automatic manner
in dependence of the temperature of the hydraulic fluid. According to further embodiments,

the valve 19 may be controlled by a control unit electrically, pneumatically, or hydraulically.

According to the illustrated embodiments, the heating circuit 7 is arranged to heat a
subsystem 33 of the vehicle, wherein the subsystem 33 comprises a gas panel 33’. That is,
according to the illustrated embodiments, the heating circuit 7 extends through the gas panel
33’. As an alternative, or in addition, the heating circuit 7 may comprise a separate heater
arranged to transfer heat from the heating circuit 7 to the gas panel 33'. In any of these
manners, the waste heat generated in the hydraulic fan drive circuit 9 is utilized for heating
gas panel 33’ of the vehicle. Thereby, the need for inputting supplementary heat for heating
the gas panel 33’ is reduced.

The powertrain 40 according to the embodiments illustrated in Fig. 2 comprises an internal
combustion engine 43 arranged to operate on gaseous fuel stored in a gas tank 44. The
gaseous fuel is led to an inlet of the internal combustion engine 43 via the gas panel 33’. In
the gas panel 33’, the gaseous fuel is heated using heat from the heating circuit 7. Thereby,
the need for inputting supplementary heat for heating the gaseous fuel is reduced. Thus,
according to the embodiments illustrated in Fig. 2, the heating arrangement 1 is arranged to
heat a medium related to the operation of the internal combustion engine 43.

According to further embodiments, the heating arrangement 1 may be arranged to heat a
reductant agent. The reductant agent may be used in a selective catalytic reduction catalyst
of the vehicle to convert nitrogen oxides of exhaust gases of the internal combustion engine
43 of the vehicle into diatomic nitrogen and water. The reductant agent may for example
comprise anhydrous ammonia, aqueous ammonia, or urea. According to such embodiments,
the heating circuit 7 may comprise a heater arranged to heat the reductant agent. Such a
heater may for example be arranged in a tank arranged to accommodate the reductant
agent.

It is to be understood that the embodiments illustrated in Fig. 1 and Fig. 2 constitute example
embodiments and that features of these embodiments can be combined without departing
from the scope of the present invention. As an example, the heating arrangement 1

according to the embodiments illustrated in Fig. 1 may comprise a hydraulic fan drive circuit 9
according to the embodiments illustrated in Fig. 2, i.e. a hydraulic fan drive circuit 9 in which



10

15

20

25

30

WO 2020/085975 PCT/SE2019/051017
10

the heat exchanger 5 is arranged in parallel to the cooler 17. Likewise, the heating
arrangement 1 according to the embodiments illustrated in Fig. 2 may comprise a hydraulic
fan drive circuit 9 according to the embodiments illustrated in Fig. 1, i.e. a hydraulic fan drive
circuit 9 in which the heat exchanger 5 and the cooler 17 are arranged in series, wherein the
heat exchanger 5 is arranged upstream of the cooler 17. As a further example, the
powertrain 40 according to the embodiments illustrated in Fig. 2 may comprise one or more
of an electrical machine 27, a battery 25, power electronics 31°, according to the
embodiments illustrated in Fig. 1.

Fig. 3 illustrates a vehicle 3 according to some embodiments. The vehicle 3 comprises a
powertrain 40 configured to provide motive power to the vehicle 3, via wheels 46 of the
vehicle 3. The powertrain 40 may be a powertrain 40 according to the embodiments
illustrated in Fig. 1, or a powertrain 40 according to the embodiments illustrated in Fig. 2.
According to the illustrated embodiments, the vehicle 3 is a bus. However, according to
further embodiments, the vehicle 3, as referred to herein, may be another type of manned or
unmanned vehicle for land or water based propulsion such as a truck, a lorry, a construction
vehicle, a tractor, a car, a ship, a boat, or the like. In Fig. 3, the passenger compartment 21
of the vehicle 3 is indicated. As explained herein, according to some embodiments, the
heating circuit of the heating arrangement may be arranged to heat the passenger
compartment 21.

It is to be understood that the foregoing is illustrative of various example embodiments and
that the invention is defined only by the appended claims. A person skilled in the art will
realize that the example embodiments may be modified, and that different features of the
example embodiments may be combined to create embodiments other than those described
herein, without departing from the scope of the present invention, as defined by the
appended claims.

As used herein, the term "comprising” or "comprises" is open-ended, and includes one or
more stated features, elements, steps, components, or functions but does not preclude the
presence or addition of one or more other features, elements, steps, components, functions

or groups thereof.
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CLAIMS

1.

A heating arrangement (1) for a vehicle (3), wherein the heating arrangement (1)
comprises:
- aheat exchanger (5),
- a heating circuit (7), and
- a hydraulic fan drive circuit (9) configured to drive a cooling fan (11) of the vehicle
(3),
wherein the heat exchanger (5) is arranged to transfer heat from the hydraulic fan
drive circuit (9) to the heating circuit (7).

The heating arrangement (1) according to claim 1, wherein the hydraulic fan drive circuit
(9) comprises a hydraulic pump (13) and a hydraulic motor (15).

The heating arrangement (1) according to claim 2, wherein the heat exchanger (5) is
arranged downstream of the hydraulic motor (15).

The heating arrangement (1) according to any one of the preceding claims, wherein the
hydraulic fan drive circuit (9) further comprises a cooler (17).

The heating arrangement (1) according to claim 4, wherein the heat exchanger (5) is
arranged upstream of the cooler (17).

The heating arrangement (1) according to claim 4, wherein the heat exchanger (5) is
arranged in parallel to the cooler (17).

The heating arrangement (1) according to claim 6, wherein the hydraulic fan drive circuit
(9) further comprises a valve (19) arranged to control the flow of hydraulic fluid through
the cooler (17).

The heating arrangement (1) according to claim 7, wherein the valve (19) comprises a
thermostat (19’) arranged to increase the amount of hydraulic fluid flowing to the cooler
(17) when the temperature of the hydraulic fluid is above a predefined temperature.

The heating arrangement (1) according to any one of the preceding claims, wherein the
heating circuit (7) is arranged to heat a compartment (21, 23), and/or a subsystem (31,
33), of the vehicle (3).
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10.

11

12.

13.

14.

15.

16.

17.

18.

12

The heating arrangement (1) according to claim 9, wherein the heating circuit (7) is
arranged to heat a compartment (21) of the vehicle (3), and wherein the compartment
(21) is a passenger compartment (21) of the vehicle (3).

. The heating arrangement (1) according to claim 9 or 10, wherein the heating circuit (7) is

arranged to heat a compartment (23) of the vehicle (3), and wherein the compartment
(23) is a battery compartment (23) of the vehicle (3).

The heating arrangement (1) according to claim 11, wherein the battery compartment
(23) comprises one or more batteries (25) configured to supply electricity to one or more
electrical machines (27) for providing motive power to the vehicle (3).

The heating arrangement (1) according to any one of the claims 9 - 12, wherein the
heating circuit (7) is arranged to heat a subsystem (31) of the vehicle (3), and wherein
the subsystem (31) comprises power electronics (317).

The heating arrangement (1) according to any one of the claims 9 - 13, wherein the
heating circuit (7) is arranged to heat a subsystem (33) of the vehicle (3), and wherein
the subsystem (33) comprises a gas panel (33’).

A powertrain (40) for a vehicle (3), wherein the powertrain (40) comprises a power
source (43) and a heating arrangement (1) according to any one of the preceding claims,
and wherein the power source (43) is configured to provide motive power to the vehicle

(3)-
The powertrain (40) according to claim 15, wherein the power source (43) comprises a
cooling system (45) arranged to cool the power source (43), and wherein the cooling fan

(11) is a cooling fan (11) of the cooling system (45).

The powertrain (40) according to claim 15 or 16, wherein the power source (43) is an
internal combustion engine (43).

A vehicle (3) comprising a powertrain (40) according to any one of the claims 15 - 17.
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