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EQUIPMENT FOR GENERATING ELECTRICAL ENERGY FOR VEHICLES WITH A 

COOLING UNIT 

 

DESCRIPTION 

 5 

OBJECT OF THE INVENTION 

 The present invention falls within the technical field of electric generators. More 

specifically, a set of equipment for generating electrical energy for vehicles is described. 

It allows for electrical energy to be obtained in order to power a cooling unit of the vehicle 

starting from the rotational movement of the tyres of said vehicle. 10 

 

BACKGROUND OF THE INVENTION 

 Currently, it is very common to use vehicles which include cooling units for 

transporting goods that have to be refrigerated. Generally, these types of cooling units 

are powered by means of electrical energy obtained with diesel engines. The most 15 

important technical problem associated with the use of diesel engines for this purpose is 

that they consume a lot and pollute heavily. 

 Some alternative solutions for obtaining electrical energy intended to be used in 

said cooling units are known from the prior art. Some of the solutions obtain said energy 

by taking advantage of the movement of the very vehicle. 20 

 In this regard, devices for generating electrical energy are known, for example, 

comprising at least one wheel which moves on the ground when the vehicle is moved 

and which is connected to an electrical energy generator in order to obtain said 

electricity, such as for example in document CN103434396. In this device, the movement 

of the wheel to the ground is performed by means of a hydraulic piston and the movement 25 

of the wheel is transmitted to an engine by means of a gear system. 

 Document CN201009746 is also known which allows electricity to be generated 

by means of a dynamo installed in the shaft of the vehicle and that is connected to a 

system of gears which links it to a wheel of the vehicle. 

 However, these described solutions still do not solve an essential technical 30 

problem, which is that of maintaining the electrical energy in the cooling unit in the 

periods when the vehicle is stopped, especially when it is stopped for a long time. As 

previously described, the known devices allow energy to be obtained during the periods 

of movement of the vehicle, however, no solutions are proposed which enable correct 

powering with electrical energy to be obtained when the vehicle is stopped. 35 
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 This is a significant disadvantage when the vehicle is not rolling, but it is 

necessary to maintain the temperature in the cooling unit. For example, in cases wherein 

the vehicle circulates on a road which is closed and the vehicle is trapped without access 

to alternative energy sources. In these cases, since the vehicle is stationary, the 

electrical energy necessary to keep the cooling unit in operation is not generated and 5 

the merchandise being transported can spoil. 

 

DESCRIPTION OF THE INVENTION 

 The present invention proposes a set of equipment for generating electrical 

energy for vehicles with a cooling unit which enables the problems of the previously 10 

described state of the art to be solved. 

 The equipment is intended for use in vehicles equipped with a chassis and tyres, 

and comprises at least one generator assembly, comprising an axle, a wheel arranged 

on one of the ends of the axle, and a reducer positioned between both of them, the wheel 

being intended to make contact with the upper portion of one of the tyres of the vehicle, 15 

such that when the vehicle moves it causes a rotational movement of the wheel, and 

therefore of the axle; and an electric generator, connected to the axle, which transforms 

the rotational energy of the axle into electricity. 

 The equipment generates electrical energy both when the vehicle circulates in 

long routes by freeway or motorway (70, 80 and 90 km/h), and when it circulates through 20 

interurban and urban areas (60, 50, 40 or even 30 km/h ). 

 The generator assembly further comprises a drive mechanism, configured to 

move the wheel between a resting position wherein it is separated from the tyre, and a 

working position wherein it is in contact with the tyre, such that it is kept in the working 

position until the electric generator is at 100% charge and the wheel moves back to the 25 

resting position. This drive mechanism comprises: 

- a support intended to be linked to the chassis of the vehicle, 

- a movable plate attached to the support, 

- a cover which supports the electric generator and is in contact with the movable 

plate, 30 

- a drive element, attached to the movable plate, so as to move the movable plate 

with respect to the support, integrally with the cover and the wheel, from the resting 

position to the working position, 

- a solenoid valve which enables the passage or exit of pressurised air to the drive 

element. 35 
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 The drive mechanism can additionally comprise a silentblock, positioned between 

the movable plate and the cover, for absorbing vibrations. 

 The energy generated by the rotation of the axle is stored in at least one solid 

battery (preferably lithium or graphene but which could be made of any material that is 

known or that will be developed in the future and which enables the performance of the 5 

batteries to be improved) attached to the electric generator. In this manner, when there 

is an excess of energy produced it is not lost or discarded, but rather it is stored in case 

it has to be used later, for example, if the vehicle is stopped but the cooling unit must be 

kept running. 

 The invention also comprises a charger attached to the electric generator and to 10 

the battery in order to transform the alternating current generated in the electric generator 

into a direct current that is stored in the battery. 

Part of the invention is a control unit connected at least to the electric generator, 

the battery and the solenoid valve, configured to receive a plurality of signals, with which 

it manages the operations of the elements of the equipment. 15 

 The invention may further comprise a detector for the speed of the vehicle 

connected to the control unit. With this signal, determined by the speed of the vehicle, 

depending on whether the speed is sufficient or not, the drive mechanism is activated to 

put the wheel in contact with the tyre, in order to obtain energy. 

 Additionally, the equipment may comprise devices for measuring the electrical 20 

flow, electrical power, frequency, temperature and pneumatic flow, all connected to the 

control unit. 

 The control unit also manages the energy needs of the cooling unit and can also 

be connected to the lighting system of the semi-trailer. Likewise, it is responsible for 

distributing the stored energy or the energy that is being generated. With this control unit 25 

the equipment of the invention has a large capacity to expand with more control and 

communication peripherals that can assist in a more efficient management of the stored 

energy or of the energy that is being generated. 

 In an exemplary embodiment, the control unit can take into account routes, stops, 

travel times and speed in order to generate automatic behaviours of the equipment. 30 

 The remote control and telecommunication capacity of all the management and 

operations of the control of the device via remote through GPS or data signal is also 

contemplated. 

 Thus, with the equipment of the present invention energy is generated to power 

the cooling unit of the vehicle by means of friction and rotation by means of powering 35 
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electric motors tasked, in this case, with generating the necessary cold. 

 In one embodiment of the invention, in order to achieve greater energy 

generation, the equipment comprises at least two generator assemblies and a 

synchronoscope connected to the control unit, the battery and the electric generators of 

the generator assemblies, in order to unify the currents generated by the electric 5 

generators and transfer them to the battery. 

It is possible to place, for example, 6 generator assemblies, each one with a turn 

ratio suitable for a speed range. 

 Preferably, the equipment is used to start electric motors installed in the vehicle, 

which in turn are responsible for carrying out the refrigeration and storage of goods such 10 

as food. In one embodiment, the equipment is used in the towing of refrigerated lorries, 

independently from the tractive unit. As previously described, the equipment can also be 

used to power, with the energy generated, the electrical components required in the 

semi-trailer of the vehicle, such as those of the lighting system. 

 The energy used for this cooling purpose is produced with the equipment of the 15 

present invention in a totally ecological, noise-free manner. It also enables substituting, 

for example, current agricultural diesel engines that are currently widely used and that 

pollute heavily due to the fuel they use and the noise they emit when they are running. 

 Another advantage of the equipment of the invention is that it can be oriented in 

different angles in order to adapt perfectly to the different types of axles of each existing 20 

vehicle. Thus, it is a universal set of equipment which adapts to any model of refrigerating 

lorry or trailer. Also, the drive mechanism can be controlled electrically and/or 

pneumatically depending on the needs of each application. 

 In addition, the equipment is positioned on the internal portion of the chassis, in 

contact with the driven wheels, away from sensitive points such as brakes, suspensions, 25 

etc. and therefore does not compromise the factory specifications of the vehicle. The 

equipment is not in contact with critical areas such as tyre rims of the vehicle or the shaft 

thereof, which is where the brakes are and therefore has a higher temperature. In this 

manner, possible risks of equipment fire or malfunction of the equipment are avoided. 

 The proposed equipment can also be used in reefer containers which are those 30 

used in all ports worldwide to transport goods in cold (at a low temperature). The 

equipment can be connected in this type of containers by means of contact of the wheel 

with the tyres of the trailers that are used to move them, in order to keep the cooling unit 

of these containers active without consuming diesel and in a silent and ecological 

manner with extremely prolonged autonomy. 35 
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 Until now, reefer containers are directly connected to external power lines when 

they are in port or on the ship wherein they are transported. In this manner, the present 

invention would provide a solution to the energy requirement of the cooling unit during 

the transportation thereof. In this manner, the weight of the containers is also reduced, 

since the diesel generator that is usually coupled to this generation of additional energy 5 

can be eliminated. 

 Also part of the invention is a set of equipment which additionally comprises a 

gasoline combustion engine. In one example, the equipment comprises a mechanical 

system combining electrical and combustion elements for generating kinetic energy 

which moves a mechanical compressor of the vehicle's cooling unit and generates 10 

electrical energy to power the rest of the electrical components. In this case, the 

equipment includes a type of transmission of a planetary transaxle wherein both motors, 

electric and combustion, act to give traction to the compressor. 

 The invention also envisages the possible connection of the equipment to any 

external energy source. To do so, it comprises a three-phase connection, which is 15 

preferably arranged on the rear portion of the trailer of the vehicle so that it can connect 

to any conventional 380-400V three-phase electrical grid so that it can be used both to 

provide energy for the cooling unit, and to charge the batteries. 

 In another embodiment, the device also comprises a combustion engine. In this 

manner the equipment has greater autonomy for when the vehicle has been stopped for 20 

a long time and the solid graphene battery is discharged. It is a small combustion engine, 

with low fuel consumption and operation management combined with the battery. 

 Finally it should be noted that in an indirect manner, the invention considerably 

improves the distribution of the weight of the semi-trailer of the vehicle wherein it is 

installed since it evenly distributes the weight in the underside of said vehicle instead of 25 

increasing it only on one end thereof like before with the diesel engines which would 

provide power. Furthermore, it provides extra rigidity to the chassis of the vehicle since 

the batteries are installed in said chassis. 

 

DESCRIPTION OF THE DRAWINGS 30 

 To complement the description that is being made and for the purpose of helping 

to better understand the features of the invention according to a preferred practical 

embodiment thereof, in which a set of drawings depicting the following in an illustrative 

and non-limiting manner is attached as an integral part of said description: 

 Figure 1.- Shows an exploded view of the generator assembly. 35 
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 Figure 2.- Shows a side view of a vehicle with a cooling unit wherein the 

equipment is observed, installed in the chassis of the vehicle. 

 Figure 3.- Shows a rear view of a vehicle with a cooling unit and a zoom can be 

seen of the area of the chassis of the vehicle wherein the equipment is positioned. 

 Figures 4a-b.- Show a first embodiment of the drive mechanism. 5 

 Figure 4c.- Shows the silentblock positioned in the drive mechanism of the first 

embodiment. 

 Figure 5.- Shows a second embodiment of the drive mechanism. 

 Figure 6.- Shows a schematic view of the control unit connected to the battery, 

the electric generator, the solenoid valve and the speed detector. 10 

 Figure 7.- shows a schematic view of the control unit connected to the different 

elements when the equipment comprises a synchronoscope. 

 

 

PREFERRED EMBODIMENT OF THE INVENTION 15 

 Below, an exemplary embodiment of the present invention is described with the 

aid of figures 1 to 7. 

 The present invention describes a set of electrical energy equipment for vehicles 

having a cooling unit. The described equipment is positioned on the internal portion of 

the chassis (14), in contact with a tyre (3), as seen for example in figure 1, and is intended 20 

to be connected to a cooling unit of a vehicle. 

 The equipment comprises at least one generator assembly (11), comprising an 

axle (1), a wheel (2) arranged on one of the ends of the axle (1), and a reducer (19), 

which is positioned between both of them, said wheel (2) being intended to make contact 

with the upper portion of one of the tyres (3) of the vehicle such that when the vehicle 25 

moves it causes a rotational movement of the wheel (2) and therefore of the axle (1). 

 Figure 2 shows a side view of a vehicle with a cooling unit wherein a set of 

equipment like the one described has been installed. In said figure it can be seen how 

the wheel (2) of the equipment stays in contact with one of the tyres (3) of the vehicle 

when it is in the working position, meaning, when it is generating energy. 30 

 In figure 3 you can see the equipment installed in a vehicle with a cooling unit 

from a different view. In this case it shows a rear view of the vehicle and the area of the 

chassis (14) wherein the equipment is installed can be seen. 

 The equipment also comprises an electric generator (4) connected to the axle (1) 

which transforms the rotational energy of said axle (1) into electricity. 35 
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 In order to move the wheel (2) between a resting position wherein it is separated 

from the tyre (3) and a working position wherein it is in contact with the tyre (3), the 

equipment comprises a drive mechanism. 

 In a first embodiment of the invention, said drive mechanism comprises; 

- a support (8) intended to be linked to the chassis (14) of the vehicle, 5 

- an articulation shaft (9) attached to the support (8), 

- a movable plate (5) tilting with respect to the articulation shaft (9), 

- a cover (7) which supports the electric generator (4) and is in contact with the 

movable plate (5), 

- a drive element comprising a pneumatic mattress (6) attached to the movable plate 10 

(5) and to the support (8), such that when inflated it causes the movable plate (5) to 

tilt with respect to the articulation shaft (9) in order to move the cover (7) integrally 

with the electric generator (4) and the wheel (2), from the resting position to the 

working position, 

- a solenoid valve (16) which enables the passage of pressurised air to the pneumatic 15 

mattress (6) or the outlet of air from the inside of the pneumatic mattress (6) for the 

inflating or deflating thereof; 

 In this first embodiment, the drive mechanism comprises, as shown in figure 4c, 

a silentblock (12) positioned between the movable plate (5) and the cover (7). 

 In a second embodiment of the invention, which is shown in figure 5, the drive 20 

mechanism comprises: 

- a support (8) intended to be linked to the chassis of the vehicle (14), 

- guides (21) located on the support (8), parallel to the chassis (14), 

- a movable plate (5) positioned on the guides (21), 

- a cover (7) which supports the electric generator (4) and is in contact with the 25 

movable plate (5), 

- a guide platform (22), intended to be fastened to the chassis (14), 

- a bearing (23), located in the guide platform (22), supporting the axle (1), and 

- an actuating element, attached to the movable plate (5), so as to move the 

movable plate (5) with respect to the support (8), parallel to the chassis (14), integrally 30 

with the cover (7) and the wheel (2), from the resting position to the working position. 

 In this second embodiment, the drive mechanism comprises a silentblock (12) 

positioned between the electric generator (4) and the cover (7). 

 In order to enable the passage of pressurised air to the drive element, the drive 

mechanism of either of the two embodiments comprises a solenoid valve (16). 35 



8 

 The equipment also comprises a solid graphene or lithium battery, attached to 

the electric generator (4) in order to store the electricity generated by the rotation of the 

axle (1). 

 In order to convert the three-phase current generated in the electric generator (4) 

into direct current which is stored in the battery (15), a charger (20) is connected between 5 

both elements. 

 The equipment comprises a control unit (13), which is shown in figure 6, which is 

a fundamental part for the management and operations thereof. The control unit is at 

least connected to the electric generator (4), the battery (15) and the solenoid valve (16). 

 This control unit (13) receives signals from the different components and also 10 

sends and activates others for the movement, connection and disconnection thereof. 

Likewise, the control unit (13) is configured to receive data about the charge of the battery 

(15), about the demand for energy. Depending on the data obtained from each element 

of the equipment, the control unit (13) manages the activation of the drive mechanisms 

in order to bring the wheel (2) of the equipment into contact with the tyre (3) of the vehicle. 15 

Likewise, the control unit (13) determines whether the energy generation is being 

performed correctly. 

 The equipment can further comprise a detector (17) for the speed of the vehicle 

connected to the control unit (13). 

 In exemplary embodiments, the control unit (13) can be additionally connected to 20 

other external devices, such as for example, displays of the assembly of the equipment, 

or additional control devices for generating energy and for charging and discharging the 

batteries of the equipment. 

 In one embodiment of the invention, the equipment comprises at least two 

generator assemblies (11) and a synchronoscope (18) connected to the control unit (13), 25 

as shown in figure 7, to the battery (15) and to the electric generators (11) of the 

generator assemblies (11), in order to unify the currents generated by the electric 

generators (11) and transfer them to the battery (15). 

 The equipment also has an internal combustion engine able to be connected to 

the cooling unit of the vehicle configured to supply electrical energy to said cooling unit 30 

when the battery is discharged (15). 

 In the internal combustion engine which is used for possible cases of a prolonged 

stop of the vehicle is wherein, in an exemplary embodiment, a flywheel is used to 

increase the efficiency of operations of said internal combustion generator. This flywheel 

enables a greater driving torque to be provided to the combustion engine in order to 35 
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generate sufficient autonomous energy with a gasoline motor as small as possible, 

balancing consumption to a minimum. 

 This embodiment is only used at specific times when, due to prolonged stops, an 

additional energy contribution is necessary. It is foreseen that with the development of 

more efficient polymers and materials for batteries it is not necessary to use the internal 5 

combustion generator in the equipment under any circumstances. 
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CLAIMS 

 

1. A set of equipment for generating electric energy for vehicles equipped with a 

chassis (14) and tyres (3) preferably intended to power a cooling unit of the vehicle 

characterised in that it comprises: 5 

- at least one generator assembly (11) comprising: 

- an axle (1) and a wheel (2) arranged on one of the ends of the axle (1), wherein 

the wheel (2) is intended to make contact with the upper portion of one of the tyres 

(3) of the vehicle such that when the vehicle moves it causes a rotational 

movement of the wheel (2) and therefore of the axle (1); 10 

- an electric generator (4) connected to the axle (1) which transforms the rotational 

energy of said axle (1) into electricity; 

- a drive mechanism, configured to move the wheel (2) between a resting position 

wherein it is separated from the tyre (3), and a working position wherein it is in 

contact with the tyre (3), such that it is kept in the working position until the electric 15 

generator (4) is at 100% charge and the wheel (2) moves back to the resting 

position, wherein the drive mechanism comprises: 

- a support (8) intended to be linked to the chassis (14) of the vehicle, 

- a movable plate (5) attached to the support, 

- a cover (7) supporting the electric generator (4), and which is in contact with 20 

the movable plate (5), 

- a drive element, attached to the movable plate (5), so as to move the movable 

plate (5) with respect to the support (8), integrally with the cover (7) and the 

wheel (2), from the resting position to the working position, 

- a solenoid valve (16) which enables the passage or exit of pressurised air to 25 

the drive element, 

- a battery (15), attached to the electric generator (4) in order to store the electricity 

generated by the rotation of the axle (1), and 

- a control unit (13) connected to the electric generator (4), the battery (15) and the 

solenoid valve (16). 30 

 

2. The equipment of claim 1, additionally comprising a reducer (19) positioned 

between the axle (1) and the wheel (2). 

 

3. The equipment of claim 1, additionally comprising a charger (20), attached to the 35 
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electric generator (4) and the battery (15) in order to transform the alternating current 

generated in the electric generator (4) into a direct current that is stored in the battery 

(15). 

 

4. The equipment of claim 1, wherein the drive mechanism configured to move the 5 

wheel (2) additionally comprises: 

- guides (21) located on the support (8), parallel to the chassis (14), whereon the 

movable plate (5) is positioned, 

- a guide platform (22), intended to be fastened to the chassis (14), 

- a bearing (23), located in the guide platform (22), supporting the axle (1), 10 

- the actuating element, attached to the movable plate (5), so as to move the movable 

plate (5) with respect to the support (8), on the guides (21), parallel to the chassis 

(14), integrally with electric generator (4) and the wheel (2), from the resting position 

to the working position. 

 15 

5. The equipment of claim 1, wherein the drive mechanism configured to move the 

wheel (2) additionally comprises: 

- an articulation shaft (9) attached to the support (8) and to the movable plate (5), 

- the drive element, comprising a pneumatic mattress (6) attached to the movable 

plate (5) and to the support (8), such that when inflated it causes the movable plate 20 

(5) to tilt with respect to the articulation shaft (9) in order to move the cover (7) 

integrally with the electric generator (4) and the wheel (2), from the resting position to 

the working position. 

 

6. The equipment of claim 4, wherein the drive mechanism configured to move the 25 

wheel (2) additionally comprises a silentblock (12) positioned between the electric 

generator (4) and the cover (7). 

 

7. The equipment of claim 5, wherein the drive mechanism configured to move the 

wheel (2) additionally comprises a silentblock (12) positioned between the movable plate 30 

(5) and the cover (7). 

8. The equipment of any of claims 1 to 7, additionally comprising at least two 

generator assemblies (11) and a synchronoscope (18) connected to the control unit (13), 

the charger (20) and the electric generators (4) of the generator assemblies (11) in order 

to unify the currents generated by the electric generators (11) and transfer them to the 35 
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battery (15). 

 

9. The equipment of any of claims 1 to 7, additionally comprising a detector (17) for 

the speed of the vehicle connected to the control unit (13). 

 5 

10. The equipment of any of claims 1 to 7, additionally comprising at least one three-

phase socket for exterior charging. 


