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RANGE EXTENDER VEHICLE

CROSS REFERENCE TO RELATED APPLICATION

This application is based upon and claims a priority to Chinese Patent Application Serial No.

201510129254.8, filed with the Status Intellectual Property Office of P. R. China on March 24,

2015, titled with "Range Extender Vehicle", the entire contents of which are incorporated herein by

reference.

TECHNICAL FIELD

The present disclosure relates to the field of vehicles, and more particularly, to a range

extender vehicle.

BACKGROUND

As air quality becomes bad, and an increasing number of people have an enhanced intention

of environment protection, a range extender vehicle, as a new energy vehicle, is more and more

popular to people in the promotion of various objective factors.

The range extender vehicle refers to an electric vehicle driven by pure electric energy and

equipped with an on-ground power supply capability and an on-board power supply capability.

That is, the range extender vehicle is entirely driven by electric energy. A power system of the

range extender vehicle includes a power battery pack, a power driving unit, a vehicle control unit

and an auxiliary power unit (APU), and a running-controlling strategy is performed via a vehicle

controller of the vehicle control unit.

In designs of the range extender vehicle in the related art, a generator set used by the power

driving unit is a piston typed internal combustion engine. In a case of a shorter travel distance,

only the electric energy provided by the on-board power battery pack is provided for the range

extender vehicle to drive itself. While in a case of a longer travel distance, in addition to the

electric energy provided by the on-board power battery pack, extra electric energy provided by

either the internal combustion engine or a fuel cell is provided for the range extender vehicle to

drive itself. The piston typed internal combustion engine is limited to types of work, thus losing a

large amount of kinetic energy of the piston. Therefore, high temperature is caused when the

internal combustion engine is running, thus that a large amount of internal energy is dissipated
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because of heat dissipation. As a result, an overall thermal efficiency is only 10% to 30%. It can be

seen that the piston typed internal combustion engine is of high energy consumption.

A charging unit of the range extender vehicle based on the conventional piston typed internal

combustion engine has similar dissipation to the common piston typed internal combustion engine.

As the piston typed internal combustion engine employs an intermittent ignition manner, although

the four-stroke piston typed internal combustion engine in the related art has an improving

compression ratio and a constantly optimizing combustion manner after evolutions for many years,

some problems, such as inadequate combustion and insufficient oxidation in tail gas, are still not

solved until now. As a result, the range extender vehicle in the related art still needs a tail gas

treatment system used by the piston typed internal combustion engine.

SUMMARY

An objective of the present disclosure is to provide a range extender vehicle, which may

improve an energy utilization rate and may not require a tail gas treatment system.

In order to realize the objective of the present disclosure, following technical solutions are

provided by embodiments of the present disclosure.

A range extender vehicle is provided by embodiments of the present disclosure, including:

wheels; a vehicle frame; a turboshaft engine arranged on a chassis of the vehicle frame; a

turboshaft engine controller; a generator; a battery pack; a battery controller; driving motors, a

battery radiator and a gasholder;

in which, a signal end of the turboshaft engine is connected to the turboshaft engine controller,

a transmission draft of the turboshaft engine is connected to a rotation shaft of the generator and is

configured to drive the generator to produce electric energy;

the generator is configured to output the produced electric energy to the battery pack and the

driving motors; the battery pack is connected to the driving motors and a signal end of the battery

pack is connected to the battery controller;

a power transmission draft of each of the driving motors is connected to a driving draft of the

corresponding wheel;

a cold-air channel of the battery radiator is connected to the battery pack; and

a gas-transmission pipe of the gasholder is connected to a gas-inputting pipe of a combustor

of the turboshaft engine, to provide gas to the turboshaft engine.



3

Further, the range extender vehicle also includes: a central controller;

in which a signal end of the generator, the signal end of the battery pack and signal ends of

the driving motors are connected to the central controller, and the generator is configured to output

electric energy of rated power to the battery pack and the driving motors according to a control

ratio provided by the central controller.

Further, the range extender vehicle also includes: a battery thermal energy management

system;

in which the battery thermal energy management system includes a temperature sensor and an

actuator, the temperature sensor is connected to the actuator via a signal line, the temperature

sensor is arranged at a surface of the battery pack, and the actuator is connected to a switch of the

turboshaft engine.

Further, the range extender vehicle also includes:

a thermal energy recycling device, a thermal energy transmission pipe and a compressed air

heater;

in which the thermal energy recycling device is arranged at a tail end of the combustor of the

turboshaft engine, for absorbing thermal energy produced by burning gas in the turboshaft engine;

an input end of the thermal energy transmission pipe is connected to the thermal energy

recycling device, and an output end of the thermal energy transmission pipe is connected to the

compressed air heater;

two branch pipes are arranged at an output end of the compressor air heater, a first pipe of the

two branch pipes is connected to an inlet of the combustor of the turboshaft engine, for heating gas

entered into the turboshaft engine, and a second pipe of the two branch pipes is connected to a

warm-air outlet of the vehicle, for vehicle heating.

Further, the thermal energy recycling device includes a fin typed heat-exchanger.

Further, the range extender vehicle includes two or four driving motors.

Embodiments of the present disclosure further provide a method for charging the range

extender vehicle as described above, and the method includes:

a static charge mode: when the driving motors are not in operation, controlling, via the central

controller, the generator to charge the battery pack slowly or quickly;

a moving charge mode: when the driving motors work under a standard power, controlling,

via the central controller, the generator to supply power to the battery pack; when the driving
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motors work under an extra-high power, controlling, via the central controller, the generator and

the battery pack to supply power to the driving motors together;

when the battery pack is exhausted and it is required a high performance of driving,

controlling, via the central controller, the generator to directly drive the driving motors with a huge

power and not charge the battery pack; when power consumption is reduced such that the driving

motors work under the standard power, entering to the moving charge mode; when the vehicle is

stopped, entering the static charge mode automatically.

Embodiments of the present disclosure further provide a turboshaft engine, and the turboshaft

engine includes:

a combustor, a pressure-regulating nozzle, an intake turbine, an outtake turbine, a tailpipe and

a transmission shaft;

in which the intake turbine employs a first turbine rotor with suspension rotation mode on

which first guide vanes are arranged, and the first guide vanes are mounted at an inlet of a

gas-inputting pipe of the combustor, and the first guide vanes are configured to guide gas to the

gas-inputting pipe;

an inlet of the combustor is connected to the gas-inputting pipe, and a tail end of the

combustor is provided with the transmission shaft and the outtake turbine;

the outtake turbine employs a second turbine rotor with suspension rotation mode on which

second guide vanes are arranged, in which an outlet of a cavity where the second guide vanes are

located is connected to an inlet of the tailpipe; the pressure-regulating nozzle is arranged at the

front of the inlet of the combustor, to regular a gas pressure for entering into the combustor.

It can be seen from the above technical solutions of the present disclosure that, by driving the

vehicle through the turboshaft engine, a problem that an overall thermal efficiency is low in the

prior art may be solved because of a low power consumption and a low emission of the turboshaft

engine.

Furthermore, as a combustion process of the turboshaft engine is continuous and is not

intermittent in the combustor of the turboshaft engine, and the combustor is of a certain length,

sufficient time and sufficient oxygen may be provided for the combustor to make a complete

combustion. Therefore, the oxidation reaction proceeds completely without an inadequate

combustion and an insufficient oxidation in tail gas, thus requiring no tail gas treatment system.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram illustrating a turboshaft engine according to embodiments of the

present disclosure;

Fig. 2 is a top view of a range extender vehicle according to embodiments of the present

disclosure;

Fig. 3 is a front view of a range extender vehicle according to embodiments of the present

disclosure;

Fig. 4 is a schematic diagram illustrating control lines of a central controller of a range

extender vehicle according to embodiments of the present disclosure;

Fig. 5 is a schematic diagram illustrating a thermal energy recycling system added into a

range extender vehicle according to embodiments of the present disclosure.

Reference numerals:

combustor 1-1; pressure-regulating nozzle 1-2; intake turbine 1-3; outtake turbine 1-4;

tailpipe 1-5; transmission shaft 1-6, turboshaft engine 1; turboshaft engine controller 2; generator 3;

battery pack 4; battery controller 5; driving motor 6, battery radiator 7; battery thermal energy

manage system 8 (not illustrated in Figs.); gasholder 9; central controller 10; wheel 11; vehicle

frame 12; thermal energy transmission pipe 13; compressed air heater 14 and compressed air

heater 15.

DETAILED DESCRIPTION

The inventor of the present disclosure has thought out that a thermal efficiency of a turboshaft

engine used in helicopters, tanks, or thermal power stations may even reach 30% to 60%.

Therefore, it is no doubt to have many advantages to select the turboshaft engine as a generator set

in a power driving system of a range extender vehicle. However, as the range extender vehicle is

significantly smaller in size than the helicopters, the tanks and the thermal power stations, the

turboshaft engine may be used by the range extender vehicle only if the turboshaft engine used in

above applications must be manufactured in a smaller size. However, if it is required to reduce the

size of the turboshaft engine, following technical problems need to be solved.

Firstly, it is required to improve a machining precision of each component, which may result

in increased difficulty on manufacture processes.

Secondly, as the size of each component is smaller, it is required to increase a rotation speed
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of the engine under the same power. However, with the increase of the rotation speed of the engine,

a series of problems may be followed, such as louder noise, higher temperature and the like. As the

temperature is higher, it is required to take rotor lubrication into consideration. Especially for a gas

turbine with an ultra-high rotation speed and a high power to weight ratio, a relatively high

rotation speed brings an enormous centrifugal force to throw lubricator away from the rotor, such

that the rotor lubrication is insufficient. As a result, working conditions deteriorate due to an

increase of the temperature at a contact point of the rotor. Therefore, a service life of the engine is

seriously shortened.

In conclusion, it may be seen that, there is a requirement to reform structures of the turboshaft

engine used in the helicopters, tanks, and thermal power stations. The reformed turboshaft engine

may be applied to the range extender vehicle. Embodiments of the present disclosure are to reform

this turboshaft engine, such that the turboshaft engine and other components in the vehicle may

work together to drive the range extender vehicle.

Details of the technical solutions will be described in combination with the drawings.

Embodiment 1

A turboshaft engine is provided by embodiments of the present disclosure. The structure of

the turboshaft engine is illustrated in Fig. 1. The turboshaft engine includes: a combustor 1-1, a

pressure-regulating nozzle 1-2, an intake turbine 1-3, an outtake turbine 1-4, a tailpipe 1-5 and a

transmission shaft 1-6.

The intake turbine 1-3 employs a first turbine rotor with suspension rotation mode. A gap

between an edge of the rotor and an inside wall of a cavity of the turboshaft engine is significant

small. When a strong air-flow flows through the gap, a huge acting force may be generated to push

the turbine rotor with suspension rotation mode to rotate. Higher the rotation speed is, bigger the

acting force is. First guide vanes are arranged on the intake turbine 1-3 and are mounted at an inlet

of a gas-inputting pipe of the combustor 1-1, and are configured to guide the gas to the

gas-inputting pipe of the combustor 1-1. The combustor 1-1 is of a certain length, such that the

air-flow may flow rapidly to make the combustion sufficient. An inlet of the combustor 1-1 is

connected to the gas-inputting pipe, and a tail end of the combustor 1-1 is provided with the

transmission shaft 1-6 and the outtake turbine 1-4. The outtake turbine 1-4 also employs second

turbine rotor with suspension rotation mode on which also second guide vanes are arranged. An

outlet of a cavity where second guide vanes are located is connected to an inlet of the tailpipe 1-5.
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The pressure-regulating nozzle 1-2 is arranged at the front of the inlet of the combustor 1-1 to

regular a gas pressure for entering into the combustor 1-1.

As the turboshaft engine employs the turbine rotors with suspension rotation mode, the

turbine rotors are not contacted to any parts of the turboshaft engine. No matter how high the

rotation speed is, the temperature of the turbine rotors is not influenced. Therefore, the lubrication

problem of the turbine rotors is perfectly avoided, which not only prolongs the service life of the

turboshaft engine, but also brings an ultra-long maintenance period of the turboshaft engine, such

that the turboshaft engine may work more safely and more stably.

As the combustion process of the turboshaft engine is continuous and uninterrupted in the

combustor 1-1, and the combustor 1-1 is of a certain length, sufficient time and sufficient oxygen

may be provided for the combustion process to make a complete combustion. Therefore, compared

to the conventional piston typed engine, components of the emission generated by the turboshaft

engine are environmentally friendlier. The components of the emission are equivalent to 1/10 to

1/20 of respective counterparts regulated by the Euro 5 emission standard. Moreover, it is avoided

to utilize a full set of tail gas treatment system, let alone the maintenance and servicing of the tail

gas treatment system. Therefore, environment pollution resulted from failing to process the

exhaust gas may be avoided, to actually achieve, from the root, the improvement of emission

treating and the improvement of environment protection performance.

Embodiment 2

The range extender vehicle with structures illustrated as Fig.2 and Fig. 3 is further provided

by embodiments of the present disclosure. In detail, the range extender vehicle includes: a

turboshaft engine 1, a turboshaft engine controller 2, a generator 3, a battery pack 4, a battery

controller 5, driving motors 6, a battery radiator 7, a battery thermal energy management system 8

(not illustrated), a gasholder 9, a central controller 10, wheels 11 and a vehicle frame 12.

The vehicle frame 12 includes a housing of the vehicle, a classis and a manipulating device

arranged on the classis. The turboshaft engine 1, the turboshaft engine controller 2, the generator 3,

the battery pack 4, the battery controller 5, the driving motors 6, the battery radiator 7, the battery

thermal energy management system 8, the gasholder 9 and the central controller 10 are arranged

on the classis.

A signal end of the turboshaft engine 1 is connected to the turboshaft engine controller 2. The

turboshaft engine controller 2 is configured to control and regulate an output power of the
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turboshaft engine 1 via the signal end.

A transmission shaft 1-6 of the turboshaft engine 1 is connected to a rotation shaft of the

generator 3, to drive the generator 3 to produce the electric energy and to provide the electric

power to the vehicle. Therefore, the turboshaft engine 1 and the generator 3 are together called as a

generator set. The generator set is configured to output electric energy to the battery pack 4 and the

driving motors 6. The battery pack 4 is also connected to the driving motors 6, and is connected to

the battery controller 5 at its signal end. The battery controller 5 is configured to regulate and to

control the output power of the battery pack 4.

As illustrated in Fig. 4, the signal end of the generator set including the turboshaft engine 1

and the generator 3, the signal end of the battery pack 4 and the signal ends of the driving motors 6

are connected to the central controller 10.

There are two paths that the electric energy produced by the generator set including the

turboshaft engine 1 and the generator 3 flows to, one is the battery pack 4, and the other one is the

driving motors 6. This means, the battery pack 4 may be charged separately, without providing

electric energy to the driving motors 6. Alternatively, the electric energy of rated power is

distributed to the driving motors 6 and the battery pack 4 respectively according to a control ratio

(a calculated result of the central controller) provided by the central controller 10. Even when the

battery pack 4 has no electric energy stored therein, and it is required that the driving motors 6

work under a maximum power, the generator set including the turboshaft engine 1 and the

generator 3 may provide all electric energy to the driving motors 6 without charging the battery

pack 4, so as to ensure a best power performance. Even in this case, the generator set including the

turboshaft engine 1 and the generator 3 may also provide the electric energy from 30 kW to 60 kW

directly to the driving motors 6, such that the range extender vehicle may run at a driving speed

ranging from 150 km/h to 160 km/h until the gas is exhausted. With the control of the central

controller 10, there may be three modes of the range extender vehicle.

First is a static charge mode. When the driving motors 6 are not in operation and the vehicle

is static, the central controller 10 controls the generator 3 to charge the battery pack 4 slowly or

quickly (whether to slowly or quickly charge the battery pack depends on user's demands).

Second is a moving charge mode. When the driving motors 6 work under a standard power,

the generator 3 supplies power to the battery pack 4. When the driving motors 6 work under an

ultra-high power, the generator 3 and the battery pack 4 together supply power to the driving
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motors 6 to instantaneously burst out most optimal performances of the vehicle.

Third is, when the electric energy of the battery pack is exhaust and it is required high driving

performances (when the vehicle is running on a high-way), the generator 3 directly drives the

driving motors 6 to work with a large power ranging from 30 kw to 60 kw, such that the vehicle

may run at the driving speed ranging from 150 km/h to 160 km/h. And, the battery pack 4 is

stopped to be charged. Until the power consumption reduces, the vehicle enters the moving charge

mode. After the vehicle is static, the vehicle enters the static charge mode.

In detail, following acts are included.

At act S101, states of the driving motors 6 are judged by the central controller 10 according to

working speeds of the driving motors 6.

If the driving motors 6 stop working, an act S102 is executed. That is the static charge mode

is executed. The central controller 10 sends a signal to the generator 3 to charge the battery pack 4

slowly or quickly.

If the driving motors 6 work under a standard power, an act S103 is executed. That is, the

central controller 10 sends a signal to the generator 3 to supply power to the battery pack 4.

If the driving motors 6 work under an ultra-high power, an act S104 is executed. That is, the

central controller 4 sends a signal to both of the generator 3 and the battery pack 4, to together

supply power to the driving motors 6. Furthermore, the central controller 10 monitors whether the

electric energy of the battery pack 4 is exhausted.

If the central controller 10 monitors that the electric energy of the battery pack 4 is exhausted

and it is judged that the driving motors 6 still work under the ultra-high power, an act S105 is

executed. That is, the central controller 10 sends a signal to the generator 3 to directly drive the

driving motors 6 with a large power ranging from 30kw to 60kw, such that the vehicle runs at a

maximum driving speed ranging from 150km/h to 160km/h. And then, the battery pack 4 is

stopped from charging.

If it is judged, by the central controller 10, that power consumption is low, that is, the driving

motors 6 works under the standard power, the act S103 is executed. If it is judged, by the central

controller 10, that the driving motors 6 stops working, the act S102 is executed.

A power transmission shaft of each of the above driving motors 6 is connected to a driving

shaft of the corresponding wheel 11. There may be four or two driving motors 6. Each of the

driving motors 6 may be provided with a sensor. The sensor is configured to sense the driving
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speed of the vehicle (that is working speeds of the driving motors 6). The sensor communicates

with the central controller 10 via a line to transmit the working speed of the driving motor 6. If

there are four driving motors 6, the power transmission shafts of the driving motors 6 are

connected to the respective driving shafts of front and rear wheels 11 of the vehicle to drive the

four wheels 11 (two front wheels and two rear wheels) to rotate. If there are two driving motors 6,

only the front wheels 11 of the vehicle may be driven. Alternatively, if there are two driving

motors 6, only the two rear wheels 11 of the vehicle may be driven.

A large amount of heat may be produced during a process that the battery pack 4 is frequently

charged. Accordingly, the battery radiator 7 is also provided in embodiments of the present

disclosure. There may be one or more battery radiators 7. A cold-air channel of the battery radiator

7 is directly connected to the battery pack 4, to cool down the battery pack 4 in time by utilizing

the cold-air when the vehicle is driving.

The battery thermal energy management system 8 (not illustrated) includes a temperature

sensor and an actuator. The temperature sensor is connected to the actuator via a signal line. The

temperature sensor is arranged at a surface of the battery pack 4. The actuator is connected to a

switch of the turboshaft engine 1. The battery thermal energy management system 8 monitors

whether the battery pack 4 is over-heating in real time via the temperature sensor. If it is sensed

that a heat productivity of the battery pack 4 in unit time exceeds a preset safe threshold by the

temperature sensor, the actuator is triggered to start working. The actuator switches the switch of

the turboshaft engine 1 off, to stop the turboshaft engine 1 from charging the battery pack 4.

A gas transmission pipe of the above gasholder 9 is connected to the gas-inputting pipe of the

combustor of the turboshaft engine 1, for providing the gas to the turboshaft engine 1.

Embodiment 3

Another range extender vehicle is also provided in embodiments of the present disclosure. On

the basis of the above embodiment 2, as illustrated in Fig. 5, the range extender vehicle further

includes: a thermal energy recycling device 13, a thermal energy transmission pipe 14, and a

compressed air heater 15.

The thermal energy recycling device 13 is arranged at a tail end of the combustor of the

turboshaft engine 1, for absorbing thermal energy produced by burning gas in the turboshaft

engine 1. The thermal energy recycling device 13 is a fin typed heat-exchanger to achieve a perfect

thermal energy absorbing performance.
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An input end of the thermal energy transmission pipe 14 is connected to the thermal energy

recycling device 13, and an output end of the thermal energy transmission pipe 14 is connected to

the compressed air heater 15. With the thermal energy transmission pipe 14, the thermal energy

recycled by the thermal energy recycling device 13 is transmitted to the compressed air heater 15.

Two branch pipes are arranged at an output end of the compressor air heater 15. One is

connected to the inlet of the combustor of the turboshaft engine 1, for heating the air entered into

the turboshaft engine 1, thereby improving combustion performances of the turboshaft engine 1.

The other one is connected to a warm-air outlet of the vehicle, for vehicle heating.

It may be seen from the above embodiments of the present disclosure that, the range extender

vehicle according to embodiments of the present disclosure has more efficient turboshaft engine

than ones in the related art. By innovation and optimization, the range extender vehicle according

to embodiments of the present disclosure has advantages of a high power to weight ratio, low

power consumption, a low amount of emissions, low noise and vibration, an easy maintenance and

a long service life.

An overall design and arrangement of the range extender vehicle according to embodiments

of the present disclosure completely fulfill the advantages of the turboshaft engine, and in

combination with the generator, the battery pack and the central controller, forms a highly efficient,

stable, and environmental friendly system.

It should be noted that, although the present disclosure has been described with reference to

the specific embodiments and the drawings, the above descriptions are exemplary for

understanding purposes to those skilled in the art and details of component shown in the drawings

are not construed to limit the present disclosure. It should also be appreciated by those skilled in

the art that, the embodiments merely show schematic implementations of the present disclosure,

and do not limit the scope of the present disclosure.
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WHAT IS CLAIMED IS:

1. A range extender vehicle, comprising wheels (11) and a vehicle frame (12), wherein the

range extender vehicle further comprises:

a turboshaft engine (1) arranged on a chassis of the vehicle frame (12); a turboshaft engine

controller (2); a generator (3); a battery pack (4); a battery controller (5); driving motors (6), a

battery radiator (7) and a gasholder (9);

a signal end of the turboshaft engine (1) is connected to the turboshaft engine controller (2), a

transmission draft of the turboshaft engine (1) is connected to a rotation shaft of the generator (3)

and is configured to drive the generator (3) to produce electric energy;

the generator (3) is configured to output the produced electric energy to the battery pack (4)

and the driving motors (6); the battery pack (4) is connected to the driving motors (6), and a signal

end of the battery pack (4) is connected to the battery controller (5);

a power transmission draft of each of the driving motors (6) is connected to a driving draft of

the corresponding wheel (11);

a cold-air channel of the battery radiator (7) is connected to the battery pack (4); and

a gas-transmission pipe of the gasholder (9) is connected to a gas-inputting pipe of a

combustor of the turboshaft engine (1), for providing gas to the turboshaft engine (1).

2. The range extender vehicle according to claim 1, further comprising:

a central controller (10);

wherein a signal end of the generator (3), the signal end of the battery pack (4) and signal

ends of the driving motors (6) are connected to the central controller (10), and the generator (3) is

configured to output electric energy of rated power to the battery pack (4) and the driving motors

(6) according to a control ratio provided by the central controller (10).

3. The range extender vehicle according to claim 1 or 2, further comprising:

a battery thermal energy management system (8);

wherein the battery thermal energy management system (8) comprises a temperature sensor

and an actuator, the temperature sensor is connected to the actuator via a signal line, the

temperature sensor is arranged at a surface of the battery pack (4), and the actuator is connected to
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a switch of the turboshaft engine (1).

4. The range extender vehicle according to claim 3, further comprising:

a thermal energy recycling device (13); a thermal energy transmission pipe (14) and a

compressed air heater (15);

wherein the thermal energy recycling device (13) is arranged at a tail end of the combustor of

the turboshaft engine (1), for absorbing thermal energy produced by burning gas in the turboshaft

engine (1);

an input end of the thermal energy transmission pipe (14) is connected to the thermal energy

recycling device (13), and an output end of the thermal energy transmission pipe (13) is connected

to the compressed air heater (15);

two branch pipes are arranged at an output end of the compressor air heater (15), a first pipe

of the two branch pipes is connected to an inlet of the combustor of the turboshaft engine (1), for

heating gas entered into the turboshaft engine (1), and a second pipe of the two branch pipes is

connected to a warm-air outlet of the vehicle, for vehicle heating.

5. The range extender vehicle according to claim 4, wherein the thermal energy recycling

device (13) comprises a fin typed heat-exchanger.

6. The range extender vehicle according to claim 4, comprising two or four driving motors

(6).

7. A method for charging the range extender vehicle according to claim 2, comprising:

a static charge mode: when the driving motors (6) are not in operation, controlling, via the

central controller (10), the generator (3) to charge the battery pack (4) slowly or quickly;

a moving charge mode: when the driving motors (6) work under a standard power, controlling,

via the central controller (10), the generator (3) to supply power to the battery pack (4); when the

driving motors (6) work under an extra-high power, controlling, via the central controller (10), the

generator (3) and the battery pack (4) to supply power to the driving motors (6) together;

when the battery pack (4) is exhausted and it is required a high performance of driving,

controlling, via the central controller (10), the generator (3) to directly drive the driving motors (6)
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with a huge power and not charge the battery pack (4); when power consumption is reduced such

that the driving motors (6) work under the standard power, entering to the moving charge mode;

when the vehicle is stopped, entering the static charge mode automatically.

8. A turboshaft engine, comprising:

a combustor (1-1), a pressure-regulating nozzle (1-2), an intake turbine (1-3), an outtake

turbine (1-4), a tailpipe (1-5) and a transmission shaft (1-6);

wherein the intake turbine (1-3) employs a first turbine rotor with suspension rotation mode on

which first guide vanes are arranged, and the first guide vanes are mounted at an inlet of a

gas-inputting pipe of the combustor (1-1), and the first guide vanes are configured to guide gas to

the gas-inputting pipe;

an inlet of the combustor (1-1) is connected to the gas-inputting pipe, and a tail end of the

combustor (1-1) is provided with the transmission shaft (1-6) and the outtake turbine (1-4);

the outtake turbine (1-4) employs a second turbine rotor with suspension rotation mode on

which second guide vanes are arranged, wherein an outlet of a cavity where the second guide

vanes are located is connected to an inlet of the tailpipe (1-5); the pressure-regulating nozzle (1-2)

is arranged at the front of the inlet of the combustor (1-1), to regular a gas pressure for entering

into the combustor (1-1).


