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valve (40). Furthermore, the height of the center position
of the air intake valve (30) is designed to be higher than
the height of the center position of the air exhaust valve
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chamber (50) and a wall surface of the air exhaust valve
(40) to enter the combustion chamber (50). A flow rate
dead zone near the air exhaust valve (40) is reduced,
thereby achieving high tumble flow conditions of gas in
the combustion chamber (50). The combustion speed of
the gas in the combustion system (100) of an engine is
increased, the engine efficiency is increased, and re-
quirements for engine power are met.
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Description
Technical Field

[0001] The present invention relates to the technical
field of vehicles, and in particular to a combustion system
for a vehicle and a vehicle.

Background

[0002] With increasingly stringent regulations on fuel
consumption and emission and popularization of hybrid
technology, more and more original equipment manufac-
turers begin to develop dedicated hybrid gasoline en-
ginestoachieve lowerfuel consumption, lower emissions
and better drivability, and support from more efficient
combustion systems is needed to achieve these perform-
ances.

[0003] For an existing combustion system used in an
engine with small cylinder diameter (cylinder diameter of
70 mm to 75mm), because of its structure having an air
intake valve, an air exhaust valve, an air intake passage
and a combustion chamber, a gas flow coefficient de-
creases greatly after the gas enters the combustion
chamber from the air intake passage of the combustion
system, which leads to a low combustion efficiency in the
combustion chamber.

Summary

[0004] In view of the above problems, the present in-
vention is proposed to provide a combustion system for
a vehicle and a vehicle that overcome or at least partially
solve the above problems.

[0005] An object of the present invention is to provide
a combustion system for solving the problem that the
combustion system in the prior art cannot simultaneously
meet high tumble flow performance in a cylinder.
[0006] A further object of the present invention is to
solve the problem of low combustion efficiency of engines
in the prior art.

[0007] Anotherobjectof the presentinvention is to pro-
vide a vehicle including the above combustion system.
[0008] In particular, according to an aspect of an em-
bodiment of the present invention, a combustion system
for a vehicle is provided, including:

an air intake passage, an air exhaust passage, an
air intake valve and an air exhaust valve, and one
end of the air intake valve passing through one end
of the air intake passage to open or close the air
intake passage, and one end of the air exhaust valve
passing through the air exhaust passage to open or
close one end of the air exhaust passage;

wherein an included angle between an axis of the
air intake valve and an axis of the air exhaust valve
is a preset angle; and
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when the air intake valve closes the air intake pas-
sage and the air exhaust valve closes the air exhaust
passage, a center position of the air intake valve is
higher than a center position of the air exhaust valve.

[0009] Optionally, a height difference between the
center position of the air intake valve and the center po-
sition of the air exhaust valve is 0.5mm to 1mm.

[0010] Optionally, the preset angle is 35° to 50°.
[0011] Optionally, the combustion system further in-
cludes a combustion chamber, and the air intake pas-
sage and the air exhaust passage are communicated
with the combustion chamber. An end of the air intake
valve extends into the combustion chamber through an
outlet of the air intake passage, and an inner wall of the
combustion chamber is configured as a shielding struc-
ture that partially wraps the end of the air intake valve at
a position close to the outlet of the air intake passage.
[0012] Optionally, the shielding structure is located on
a side of the air intake valve away from the air exhaust
valve.

[0013] Optionally, the shielding structure includes an
air guide wall and an abutment plateau, and a cross sec-
tion cut along a plane where the axis of the air intake
valve is located is a step-shaped structure; the air guide
wall is configured parallel to the axis of the air intake
valve; and the abutment plateau is configured as a struc-
ture adapted to a contour of an end of the air intake valve,
and the air intake valve abuts against the abutment pla-
teau when the air intake valve closes the air intake pas-
sage.

[0014] Optionally, a cross section formed by cutting
the shielding structure along an axis perpendicular to the
air intake valve is a circular arc shape adapted to a struc-
ture of the end of the airintake valve, and a corresponding
central angle of the circular arc shape is 110° to 180°.
[0015] Optionally, the shielding structure is further con-
figured such that when the air intake valve closes the air
intake passage, a minimum distance between the air in-
take valve and the air guide wall is 0.6mm to 1mm.
[0016] Optionally, a height of the air guide wall of the
shielding structure along an axial direction of the air in-
take valve is 3mm to 5mm.

[0017] Optionally, anincluded angle between a central
axis of the air intake passage and a horizontal plane is
15° to 20°.

[0018] Optionally, the combustion system further in-
cludes a piston. A pit is arranged at a middle position of
a top of the piston, and a vertical distance between a
bottom end and a top end of the pit is 0.5mm to 1mm.
[0019] Optionally, an avoidance groove is provided at
a top end of the piston and a position of the avoidance
groove is matched with a position of the air intake valve
or the air exhaust valve.

[0020] Optionally, two air intake valves are provided
and share the air intake passage; two air exhaust valves
are provided and share the air exhaust passage; a
number of the avoidance grooves is a sum of the number
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of the air intake valves and the number of the air exhaust
valves.

[0021] Optionally, the combustion chamber is provided
with an air squeeze structure; an outer periphery of the
pit at the top of the piston is provided with an air squeeze
surface; and the air squeeze structure and the air
squeeze surface are matched with each other.

[0022] Optionally, the combustion system further in-
cludes a spark plug and a fuel injection nozzle. The spark
plug and the fuel injection nozzle are arranged between
the air intake valves and the air exhaust valves.

[0023] Optionally, connection lines between centers of
top ends of the two air intake valves and the two air ex-
haust valves form a rectangle; the spark plug and the
fuel injection nozzle are arranged side by side on one of
the centerlines of the rectangle, and the spark plug and
the fuel injection nozzle are located at two sides of the
other centerline of the rectangle.

[0024] In particular, the present invention further pro-
vides a vehicle including the combustion system for ve-
hicle described above.

[0025] In the combustion system of the present inven-
tion, the included angle between the axis of the air intake
valve and the axis of the air exhaust valve is fixed, and
the height of the center position of the air intake valve is
designed to be greater than the height of the center po-
sition of the air exhaust valve. Therefore, airflow at the
upper portion of the air intake valve flows along the inner
wall surface of the combustion chamber and a wall sur-
face of the air exhaust valve into the combustion cham-
ber. Flow rate dead zones near the air exhaust valve are
reduced, thereby achieving high tumble flow condition of
gas in the combustion chamber. A combustion speed of
the gas in the combustion system of an engine is in-
creased, the engine’s efficiency is increased, and re-
quirements for engine power are met at the same time.
[0026] Furthermore, in the combustion system of the
present invention, the shielding structure is designed to
be at the lower part of the air intake valve, which can
reduce the airflow at the lower part of the air intake valve,
especially at low lift (lift < 3mm to 5mm), promote flow
separation, and make most of the airflow enter the com-
bustion chamber from the upper part of the air intake
valve, greatly improve a tumble flow ratio of the low lift,
accelerate mixing of oil and gas, improve uniformity of
distribution of the mixed gas, and accelerate the com-
bustion speed. At the same time, in the combustion sys-
tem of this embodiment, the shielding structure is de-
signed to be at the lower part of the air intake valve, which
can reduce the airflow at the lower part of the air intake
valve and guide the airflow to the exhaust side, reduce
reverse tumble flow during an initial stage of an air intake
stroke, and facilitate formation of large-scale forward
tumble flow in the combustion chamber.

[0027] Further, the air intake passage according to the
present invention is arranged at an angle such that the
inlet of the air intake passage of the present invention is
lower. Since most of the airflow in the air passage with
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high tumble enters the combustion chamber through the
upper part of the air intake valve, reduction of the inlet of
the air intake passage results in that the air intake pas-
sage can guide most of the airflow to the upper part of
the air intake valve, effectively improving the flow coeffi-
cient of the air intake passage with high tumble.

[0028] Further, the four avoidance grooves and the
large central pit of the piston of the present invention are
designed to form tumble flow along the inner wall of the
combustion chamber after the gas enters the combustion
chamber from the air intake passage through the upper
right side of the end of the air intake valve, and the shallow
pit at the upper part of the piston is designed to ensure
that the tumble gas can flow along the shallow pit when
the tumble gas flows to the piston, so that the tumble flow
in the air intake stroke can be more easily maintained.
When the piston reaches a compression top dead center,
the strong airflow is broken, which generates strong tur-
bulent kinetic energy, avoids quenching when the flame
contacts with the top surface of the piston at the initial
propagation, and improves the combustion efficiency.
[0029] Thefuelinjection nozzle of the presentinvention
adopts an intermediate arrangement, which makes a
combustion control strategy more flexible. During actual
use, a strategy of multiple-times fuel injection can be
adopted to form thick mixed gas in the center of spark
plug, which improves combustion stability. At the same
time, under a light-off working condition, light-off of a
three-way catalytic converter is accelerated. Meanwhile,
a proper distance kept between the fuel injection nozzle
and the spark plug can prevent a problem such as carbon
deposition on the spark plug due to an oil film generated
on an electrode of the spark plug by a fuel spray coming
into contact with the electrode of the spark plug.

[0030] Furthermore, in the present invention, the air
squeeze structure in the combustion chamber can
squeeze the gas flow toward the center of the cylinder.
When the piston moves to the top dead center, through
cooperation between the air squeeze structure and the
air squeeze surface, the tumble flow of the gas can be
broken, and a strong turbulent flow intensity can be
formed in the middle of the combustion chamber, so that
a flame propagation speed can be improved and a ten-
dency of knocking can be reduced. In addition, the design
of the air squeeze surface around the piston matched
with the air squeeze structure of the combustion chamber
is beneficial to maintaining the tumble flow in the cylinder
and forming a higher turbulence intensity. At the same
time, it can avoid quenching when the flame contacts
with the top surface of the piston during initial propaga-
tion, and improve the combustion efficiency.

[0031] Inaddition, when the fuel injection nozzle of the
combustion system of the present invention injects fuel,
according to the structure of the combustion system of
the present invention, a fuel spray forms an air layer on
the top of the piston, thereby reducing contact between
the fuel spray and the piston top and wall collision, re-
ducing a risk of soot emission, which improves the com-
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bustion efficiency. Finally, after use of the combustion
system of the present invention, a highest thermal effi-
ciency of the combustion system can be improved by 2%
to 3%.

[0032] The above description is only a summary of the
technical solutions of the present invention, which may
be practiced in accordance with the contents of the spec-
ification, in order to enable a clearer understanding of
the technical means of the presentinvention, and in order
to make the above and other objects, features and ad-
vantages of the presentinvention more apparent, specific
embodiments of the presentinvention are set forth below.
[0033] The above and other objects, advantages and
features of the present invention will become more ap-
parentto those skilled in the art from the following detailed
description of specific embodiments of the presentinven-
tion taken in conjunction with the accompanying draw-
ings.

Brief Description of Drawings

[0034] Some specific embodiments of the present in-
vention will be described in detail below by way of exam-
ple rather than in a restrictive manner with reference to
accompanying drawings. Identical reference numerals in
the drawings designate identical or similar components
or parts. It should be understood by those skilled in the
art that these drawings are not necessarily plotted to
scale. In the accompanying drawings:

FIG. 1 is a schematic cross-sectional view of a com-
bustion system according to one embodiment of the
present invention.

FIG. 2 is a schematic top view of a combustion sys-
tem according to one embodiment of the present in-
vention.

FIG. 3 is an enlarged schematic view of a shielding
structure of a combustion system according to one
embodiment of the present invention.

FIG. 4 is a schematic top view of a piston of a com-
bustion system according to one embodiment of the
present invention.

FIG. 5 is a schematic cross-sectional diagram of a
combustion system according to one embodiment
of the present invention.

FIG. 6 is a schematic cross-sectional view taken
along section line A-A in FIG. 2.

FIG. 7 is a schematic cross-sectional view taken
along section line B-B in FIG. 2.
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Detailed Description

[0035] Exemplary embodiments of the present disclo-
sure will be described in more detail below with reference
to the accompanying drawings. Although exemplary em-
bodiments of the present disclosure are shown in the
drawings, it should be understood that the present dis-
closure may be implemented in various forms and should
not be limited to the embodiments set forth herein. Rath-
er, these embodiments are provided to enable a more
thorough understanding of the present disclosure and to
fully convey the scope of the present disclosure to those
skilled in the art.

[0036] As a specific embodiment of the present inven-
tion, as shown in FIG. 1 and FIG. 2, a combustion system
100 of this embodiment may include an air intake pas-
sage 10, an air exhaust passage 20, an air intake valve
30, an air exhaust valve 40, a combustion chamber 50,
a fuel injection nozzle 60, a spark plug 70, and a piston
80. The air intake passage 10 is located on a side of the
air intake valve 30. Specifically, as shown in FIG. 1, the
air intake passage 10 may be located on a left side of
the air intake valve 30. The air exhaust passage 20 is
located on a side of the air exhaust valve 40 and one end
of the air intake valve 30 passes through an outlet 11 of
the air intake passage 10 to open and close the air intake
passage 10. Specifically, the air exhaust passage 20 may
be located on a right side of the air exhaust valve 40 and
one end of the air exhaust valve 40 passes through an
inlet 21 of the air exhaust passage 20 to open and close
the air exhaust passage 20. Specifically, two air intake
valves 30 and two air exhaust valves 40 may be provided
in this embodiment. The air intake passage 10 and the
air exhaust passage 20 are both communicated with the
combustion chamber 50. Gas enters the air intake pas-
sage 10 through an inlet 12 of the air intake passage 10,
and then enters the combustion chamber 50 through the
outlet 11 of the air intake passage 10 for combustion.
After combustion, the gas enters the air exhaust passage
20 through the inlet 21 of the air exhaust passage 20 and
is discharged through an outlet 22 of the air exhaust pas-
sage 20. The air intake valve 30 and the air exhaust valve
40 are used to open and close the corresponding air in-
take passage 10 and the air exhaust passage 20. Spe-
cifically, the combustion system 100 of this embodiment
is more suitable for engines with small cylinder diameter
(cylinder diameter 70mm to 75mm).

[0037] Specifically, as shown in FIG. 1, since an in-
cluded angle between an axis of the air intake valve 30
and an axis of the air exhaust valve 40 affects amount
of the tumble flow of the gas entering the combustion
chamber 50, the included angle between the axis of the
air intake valve 30 and the axis of the air exhaust valve
40 of the combustion system 100 of this embodiment is
a preset included angle 6, and when the air intake valve
30 closes (or blocks) the air intake passage 10 and the
air exhaust valve 40 also closes (or blocks) the air ex-
haust passage 20, a center position of the air intake valve
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30is higher than a center position of the air exhaust valve
40. In this embodiment, the center position of the air in-
take valve 30 may refer to a geometric center position of
the air intake valve 30. Likewise, the center position of
the air exhaust valve 40 may refer to a geometric center
position of the air exhaust valve 40. Of course, when the
air intake valve 30 and the air exhaust valve 40 block the
air intake passage 10 and the air exhaust passage 20,
respectively, a height difference between the geometric
center positions of the air intake valve 30 and the air
exhaust valve 40 is the same as a height difference be-
tween lowest point positions of the air intake valve 30
and the air exhaust valve 40. When the height difference
is actually designed, a height difference between a po-
sition of the outlet 11 of the air intake passage 10 and a
position of the inlet 21 of the air exhaust passage 20 can
be designed so that the center position of the air intake
valve 30 is higher than the center position of the air ex-
haust valve 40 when the air intake valve 30 closes the
air intake passage 10 and the air exhaust valve 40 also
closes the air exhaust passage 20.

[0038] Inthisembodiment, theincluded angle between
the axis of the air intake valve 30 and the axis of the air
exhaust valve 40 is fixed, and a height of the center po-
sition of the air intake valve 30 is designed to be greater
than a height of the center position of the air exhaust
valve 40. Therefore, airflow on top of the air intake valve
30 flows along an inner wall surface of the combustion
chamber 50 and a wall surface of the air exhaust valve
40 into the combustion chamber. Flow rate dead zones
near the air exhaust valve 40 are reduced, thereby
achieving high tumble flow condition of gas in the com-
bustion chamber 50. A combustion speed of the gas in
the combustion system 100 of an engine is increased,
the engine’s efficiency is increased, and requirements
for engine power are met at the same time.

[0039] Specifically, the preset angle 6 in this embodi-
ment may be 35° to 50°. For example, 6 may be 35°, 40°
or 50°. The height difference a between the center posi-
tion of the air intake valve 30 and the center position of
the air exhaust valve 40 in this embodiment is 0.5mm to
1mm. For example, a may be 0.5 mm, 0.8 mm or 1mm.
In this embodiment, the design of the included angle be-
tween the axis of the air intake valve 30 and the axis of
the air exhaust valve 40 is combined with the height dif-
ference between the center position of the airintake valve
30 and the center position of the air exhaust valve 40,
which can ensure that when the airflow at the top of the
air intake valve 30 flows along the inner wall surface of
the combustion chamber 50 and the wall surface of the
air exhaust valve 40 into the combustion chamber, flow
rate dead zones near the air exhaust valve 40 are re-
duced, thereby achieving high tumble flow condition of
gas in the combustion chamber 50.

[0040] Asanembodiment, as showninFIG.1andFIG.
3, an end of the air intake valve 30 in this embodiment
extends into the combustion chamber 50 through the out-
let 11 of the air intake passage 10, and the inner wall of
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the combustion chamber 50 is configured as a shielding
structure 90 that partially wraps the end of the air intake
valve 30 at a position close to the outlet of the air intake
passage 10.

[0041] Specifically, the shielding structure 90 of this
embodiment is provided only at the inner wall of the com-
bustion chamber 50 along the end of the air intake valve
30 and on a side away from the air exhaust valve 40.
Specifically, as shown in FIG. 1 and FIG. 3, the shielding
structure 90 of this embodiment is located at a lower left
position of the air intake valve 30. There is no shielding
structure at the upper right position of the end of the air
intake valve 30. Due to the presence of the shielding
structure 90, most of the gas flowing from the air intake
passage 10 to the combustion chamber 50 flows into the
combustion chamber 50 from the upper right position of
the end of the air intake valve 40. Further, since the height
of the center position of the air intake valve 30 is greater
than the height of the center position of the air exhaust
valve 40, the gas entering the combustion chamber 50
from the upper right side of the air intake valve 30 flows
along the innerwall of the combustion chamber 50, there-
by making formation of turbulence easier.

[0042] Specifically, the shielding structure 90 of this
embodiment may include an air guide wall 91 and an
abutment plateau 92, and has a step-shaped cross-sec-
tion cut along a plane where the axis of the air intake
valve 30 is located. The air guide wall 91 is configured
tobe substantially parallel to a central axis of the airintake
valve 30, and the abutment plateau 92 is configured to
be substantially adapted to the contour structure of the
end of the air intake valve 30 at a side of close to the air
intake passage 10, and the air intake valve 30 abuts
againstthe abutment plateau 92 when the airintake valve
30 blocks the air intake passage 10.

[0043] Specifically, the cross section of the shielding
structure 90 formed by cutting along an axis perpendic-
ular to the airintake valve 30 is a circular arc shape adapt-
ed to the structure of the end of the air intake valve 30
(as shownin FIG. 2), and a central angle 3 corresponding
to the circular arc (i.e., an angle of a sector formed by a
center of the circular arc shape and the circular arc
shape) is 110° to 180°. For example, 3 may be 110°,
120°, 150° or 180°.

[0044] More specifically, the shielding structure 90 of
this embodiment is configured such that when the air
intake valve 30 blocks the air intake passage 10, a min-
imum distance between the air intake valve 30 and the
air guide wall 91 is b, where b may be 0.6mm to 1mm.
For example, b may be 0.6 mm, 0.8 mm, or 1mm. In
addition, a height c of the air guide wall 91 of the shielding
structure 90 along the axial direction of the airintake valve
30 may be 3mm to 5mm. For example, ¢ may be 3mm,
4mm or 5mm.

[0045] In the combustion system 100 of this embodi-
ment, the shielding structure 90 is designed to be at the
lower part of the air intake valve 30, which can reduce
airflow at the lower part of the air intake valve 30, espe-
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cially at low lift (lift < 3mm to 5mm), promote flow sepa-
ration, and make most of the airflow enter the combustion
chamber 50 from the upper right part of the air intake
valve 30, which greatly improves a tumble flow ratio of
the low lift, accelerates mixing of oil and gas, improves
uniformity of distribution of the mixed gas, and acceler-
ates the combustion speed. Atthe same time, in the com-
bustion system 100 in this embodiment, the shielding
structure 90 is designed to be at the lower left part of the
air intake valve 30, which can reduce airflow at the lower
part of the air intake valve 30 and guide the airflow to the
exhaust side, reduce reverse tumble flow at an initial
stage of an air intake stroke, and facilitate formation of
large-scale forward tumble flow in the combustion cham-
ber 50.

[0046] As a specific embodiment, an angle o between
the central axis of the air intake passage 10 and a hori-
zontal plane is 15° to 20° (as shown in FIG. 1). For ex-
ample, o may be 15°, 16° or 20°. The air intake passage
10 according to this embodiment is arranged at the angle
such that the inlet 12 of the air intake passage 10 of this
embodimentis lower. Since most of the airflow in the high
tumble air passage enters the combustion chamber 50
through the upper right part of the air intake valve 30,
reduction of the inlet 12 of the air intake passage 10 re-
sults in that the air intake passage 10 can guide a larger
part of the airflow to the upper right part of the air intake
valve 30, which effectively improves a flow coefficient of
the high tumble air intake passage 10.

[0047] The combustionsystem 100 of this embodiment
ensures that the gas is in a state of high tumble flow and
high flow coefficient when the gas enters the combustion
chamber 50, by making the center height of the air intake
valve 30 higher than the center height of the air exhaust
valve 40 in combination with the design of the lower inlet
12 of the air intake passage 10 in this embodiment.
[0048] Asanembodiment, as showninFIG.4 and FIG.
5, the combustion system 100 may further include a pis-
ton 80. The piston 80 reciprocates in a cylinder of the
engine, and a top surface of the piston 80 forms a bottom
surface of the combustion chamber 50. The reciprocating
motion of the piston 80 within the cylinder of the engine
causes a volume of the combustion chamber 50 to
change accordingly.

[0049] Asone embodiment, a pit 82 is further provided
at a top middle position of the piston 80 of this embodi-
ment, and the pit 82 is recessed inward from a position
close to a side wall of the piston 80 as a start point to
form a large shallow pit. Specifically, a height of the bot-
tom of the pit 82 is lower than those at other positions. A
vertical distance d between a bottom end and a top end
of the pit 82 may be 0.5mm to 1mm. For example, d may
be 0.5 mm, 0.8 mm, or 1Tmm.

[0050] Asaspecificembodiment, an avoidance groove
81 is provided at the top end of the piston 80, and a
position of the avoidance groove 81 matches the position
of the air intake valve 30 or the air exhaust valve 40.
Specifically, one air intake passage 10, two air intake
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valves 30, one air exhaust passage 20 and two air ex-
haust valves 40 are included in this embodiment. The
two air intake valves 30 share one air intake passage 10
and the two air exhaust valves 40 share one air exhaust
passage 20. A number of the avoidance grooves 81 is
the same as a total number of the air intake valves 30
and the air exhaust valves 40. Specifically, in this em-
bodiment, four avoidance grooves 81 are designed on
the top of the piston 80, and sizes and positions of the
four avoidance grooves 81 are adapted to corresponding
air intake valves 30 and air exhaust valves 40 respec-
tively.

[0051] The four avoidance grooves 81 and the large
central pit 82 of the piston 80 of this embodiment are
designed to form tumble flow along the inner wall of the
combustion chamber 50 after the gas enters the com-
bustion chamber 50 from the air intake passage 10
through an upper right side of an end of the air intake
valve 30, and the shallow pit 82 on the top of the piston
80 is designed to ensure that the tumble gas can flow
along the shallow pit 82 when the tumble gas flows to
the piston 80, so that the tumble flow in the air intake
stroke can be more easily maintained. When the piston
80 reaches a compression top dead center, the strong
airflow in the combustion chamber is broken, which gen-
erates strong turbulent kinetic energy, avoids quenching
when flame contacts with the top surface of the piston
80 during initial propagation, and improves the combus-
tion efficiency.

[0052] As an embodiment, as shown in FIG. 2, FIG. 6
and FIG. 7, an air squeeze structure 51 (shown in FIG.
2) is provided within the combustion chamber 50. An air
squeeze surface 83 is provided at an outer periphery of
the pit 82 on the top of the piston 80, and the air squeeze
structure 51 and the air squeeze surface 83 are matched
with each other. Specifically, the air squeeze structure
51 within the combustion chamber 50 is located at a side-
wall position of an upper part of the combustion chamber.
The air squeeze structure 51is provided in a step-shaped
air squeeze structure or an inward inclined air squeeze
structure. For example, in FIG. 6, a step-shaped air
squeeze structure 511 is at the left side and an inclined
air squeeze structure 512 is at the right side. That is, the
step-shaped air squeeze structure 511 is provided at the
left side of the combustion chamber 50, and the inclined
air squeeze structure 512 is provided at the right side of
the combustion chamber 50. In FIG. 7, both sides of the
combustion chamber are provided with step-shaped air
squeeze structures 511, that is, step-shaped air squeeze
structures 511 are provided at both a front side and a
rear side of the combustion chamber 50. The air squeeze
surface 83 at an outer circumference of the shallow pit
82 on the top of the piston 80 is a flat surface. The flat
surface is parallel to the step-shaped air squeeze struc-
ture 511. In this embodiment, the air squeeze structure
51 in the combustion chamber 50 can squeeze the gas
flow toward a center of the cylinder. When the piston 80
moves to the top dead center, through cooperation be-
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tween the air squeeze structure 51 and the air squeeze
surface 83, the tumble flow of the gas can be broken,
and a strong turbulent flow intensity can be formed in the
middle of the combustion chamber 50, so that a propa-
gation speed of flame can be improved and a tendency
of knocking can be reduced. In addition, the design of
the air squeeze surface 83 around the piston 80 matched
with the air squeeze structure 51 ofthe combustion cham-
ber 50 is beneficial to maintaining the tumble flow in the
cylinder and forming a higher turbulence intensity. At the
same time, it can avoid quenching when the flame con-
tacts with the top surface of the piston 80 during initial
propagation, and improve the combustion efficiency.
[0053] As a specific embodiment, a spark plug 70 and
a fuel injection nozzle 60 of the combustion system 100
of this embodiment are both disposed between the air
intake valves 30 and the air exhaust valves 40 (as shown
in FIG. 2). Specifically, connection lines between centers
of the top ends of the two air intake valves 30 and the
two air exhaust valves 40 form a rectangle. The spark
plug 70 and the fuel injection nozzle 60 are arranged side
by side on one of centerlines of the rectangle, and the
spark plug 70 and the fuel injection nozzle 60 are located
on two sides of the other centerline of the rectangle.
[0054] Anintermediate arrangementis used for the fuel
injection nozzle 60 of this embodiment, which makes a
combustion control strategy more flexible. During actual
use, a strategy of multiple times of fuel injection can be
adopted to form a thick mixed gas in a center of spark
plug 70, which improves combustion stability. At the
same time, under a light-off working condition, the light-
off of the three-way catalytic converter is accelerated.
Meanwhile, a proper distance kept between the fuel in-
jection nozzle 60 and the spark plug 70 can prevent a
problem such as carbon deposition on the spark plug 70
due to an oil film generated on an electrode of the spark
plug 70 by a fuel spray coming into contact with the elec-
trode of the spark plug 70.

[0055] In addition, due to the cooperation between the
air squeeze structure 51 and the air squeeze surface 83,
the tumble flow of the gas can be broken, and a strong
turbulence intensity is formed in the middle of the com-
bustion chamber 50, that is, around the spark plug 70,
which can improve the propagation speed of the flame
and reduce the tendency of knocking.

[0056] In addition, when the fuel injection nozzle of the
combustion system 100 of this embodiment injects fuel,
according to the structure of the combustion system 100
of this embodiment, the fuel spray forms an air layer on
the top of the piston 80, thereby reducing contact be-
tween the fuel spray and the piston top and wall collision,
reducing a risk of soot emission and improving the com-
bustion efficiency. Finally, after use of the combustion
system of this embodiment, a maximum thermal efficien-
cy of the combustion system can be improved by 2% to
3%.

[0057] As aspecificembodiment, this embodiment fur-
ther provides a vehicle and the vehicle includes the above
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combustion system 100.

[0058] Atthis point,itwill be recognized by those skilled
in the art that while exemplary embodiments of the
present invention have been shown and described in de-
tail herein, many other variations or modifications con-
sistent with principles of the present invention may be
directly determined or derived from the disclosure of the
present invention without departing from the spirit and
scope of the present invention. Accordingly, the scope
of the present invention should be understood and rec-
ognized as covering all these other variations or modifi-
cations.

Claims
1. A combustion system for a vehicle, comprising:

an air intake passage, an air exhaust passage,
an air intake valve and an air exhaust valve, one
end of the air intake valve passing through one
end of the air intake passage to open or close
the air intake passage, and one end of the air
exhaust valve passing through the air exhaust
passage to open or close one end of the air ex-
haust passage;

wherein an included angle between an axis of
the air intake valve and an axis of the air exhaust
valve is a preset angle; and

when the air intake valve closes the air intake
passage and the air exhaust valve closes the air
exhaust passage, a center position of the air in-
take valve is higher than a center position of the
air exhaust valve.

2. The combustion system for the vehicle according to
claim 1, wherein a height difference between the
center position of the air intake valve and the center
position of the air exhaust valve is 0.5mm to 1mm.

3. The combustion system for the vehicle according to
claim 1, wherein the preset angle is 35° to 50°.

4. The combustion system for the vehicle according to
claim 1, further comprising a combustion chamber;
wherein

both the air intake passage and the air exhaust
passage are communicated with the combus-
tion chamber;

an end of the air intake valve extends into the
combustion chamber through an outlet of the air
intake passage, and an inner wall of the com-
bustion chamber is configured as a shielding
structure that partially wraps the end of the air
intake valve at a position close to the outlet of
the air intake passage.
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The combustion system for the vehicle according to
claim 4, wherein the shielding structure is located on
a side of the air intake valve away from the air ex-
haust valve.

The combustion system for the vehicle according to
claim 4, wherein the shielding structure comprises
an air guide wall and an abutment plateau, and a
cross section cut along a plane where the axis of the
air intake valve is located is a step-shaped structure;

the air guide wall is configured to be parallel to
the axis of the air intake valve; and

the abutment plateau is configured to be adapt-
ed to a contour structure of a side of an end of
the air intake valve close to the air intake pas-
sage, and the air intake valve abuts against the
abutment plateau when the air intake valve clos-
es the air intake passage.

The combustion system for the vehicle according to
claim 4, wherein a cross section formed by cutting
the shielding structure along an axis perpendicular
to the air intake valve is a circular arc shape adapted
to a structure of the end of the air intake valve, and
a corresponding central angle of the circular arc
shape is 110° to 180°.

The combustion system for the vehicle according to
claim 6, wherein the shielding structure is further
configured such that when the air intake valve closes
the air intake passage, a minimum distance between
the air intake valve and the air guide wall is 0.6mm
to 1mm.

The combustion system for the vehicle according to
claim 6, wherein a height of the air guide wall of the
shielding structure along an axial direction of the air
intake valve is 3mm to 5mm.

The combustion system for the vehicle according to
any one of claims 1 to 9, wherein an included angle
between a central axis of the air intake passage and
a horizontal plane is 15° to 20°.

The combustion system for the vehicle according to
claim 4, further comprising a piston;

a pit is provided at a middle position of a top of the
piston, and a vertical distance between a bottom end
and a top end of the pitis 0.5mm to 1mm.

The combustion system for the vehicle according to
claim 11, wherein an avoidance groove is provided
at the top end of the piston, and a position of the
avoidance groove is matched with a position of the
air intake valve or the air exhaust valve.

The combustion system for the vehicle according to
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14.

15.

16.

17.

claim 12, wherein

two air intake valves are provided and share the
air intake passage;

two air exhaust valves are provided and share
the air exhaust passage;

a number of avoidance grooves is a sum of a
number of the air intake valves and a number of
the air exhaust valves.

The combustion system for the vehicle according to
claim 11, wherein

the combustion chamber is provided with an air
squeeze structure;

an outer periphery of the pit at the top of the
piston is provided with an air squeeze surface;
and

the air squeeze structure and the air squeeze
surface are matched with each other.

The combustion system for the vehicle according to
claim 13, further comprising a spark plug and a fuel
injection nozzle, wherein the spark plug and the fuel
injection nozzle are arranged between the air intake
valves and the air exhaust valves.

The combustion system for the vehicle according to
claim 15, wherein

connection lines between centers of top ends of
the two air intake valves and the two air exhaust
valves form a rectangle;

the spark plug and the fuel injection nozzle are
arranged side by side on one of centerlines of
the rectangle, and the spark plug and the fuel
injection nozzle are located at two sides of the
other centerline of the rectangle.

A vehicle comprising the combustion system for the
vehicle according to any one of claims 1 to 16.
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