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A multi-functional exhaust system for diesel and natural gas 
engines includes a rectangular box housing, a selective cata 
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(73) Assignee: SAFETY POWER, INC, Mississauga lytic reduction (SCR) unit, at least one reductant injector, a 
(CA) plurality of sensors, and a mixing duct to mix the injected 

reductant and the exhaust gas. A portion of the mixing duct 
(21) Appl. No.: 14/466,601 runs in parallel beside the SCR unit reducing the overall 

length of the housing. Another portion of the mixing duct 
(22) Filed: Aug. 22, 2014 routes the exhaust gas through a 180 degree bend to redirect 

the exhaust gas to the SCR unit. The SCR unit and mixing 
Publication Classification duct are positioned within the housing and in fluid commu 

nication with an inlet and an outlet of the housing. The inlet is 
(51) Int. Cl. in fluid communication with an engine, and the outlet is in 

F0IN3/20 (2006.01) fluid communication with an exhaust outlet so that the hous 
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MULT-FUNCTION EXHAUST SYSTEM FOR 
DESEL AND NATURAL. GAS ENGINES 

FIELD OF THE INVENTION 

0001. The present disclosure relates to exhaust gas after 
treatment systems for diesel and natural gas engines. More 
specifically, the present invention consists of a single rectan 
gular box housing which contains a selective catalytic reduc 
tion unit and a mixing duct. The mixing duct is partially 
beside the selective catalytic reduction unit as opposed to 
being completely in front of the selective catalytic reduction 
unit. The positioning of the mixing duct reduces overall 
length of the rectangular box housing. Various other embodi 
ments of the present invention allow the rectangular box 
housing to accommodate additional emission reduction 
devices thereby eliminating the interconnecting piping asso 
ciated with those respective additional emission devices that 
might otherwise be required for those additional emission 
reduction functions. 

BACKGROUND OF THE INVENTION 

0002 Exhaust gas after-treatment systems have become 
particularly important due to stringent regulatory air emission 
and exhaust silencing limits on diesel and natural gas engines. 
A selective catalytic reduction (SCR) unit, which is used to 
reduce NO, of the exhaust gas, is one of the most space 
intensive components used in emissions reduction. This is 
partially because the mixing duct used to mix an injected 
reductant with the exhaust gas is located in front of the SCR 
unit. To reduce the space required for the SCR unit, the 
present invention places the mixing duct in the same rectan 
gular box housing as the SCR unit and locates a portion of the 
mixing duct beside as opposed to being completely in front of 
the SCR unit. Additionally, various embodiments of this 
invention providespace within the rectangularbox housing to 
place other emission reduction devices thereby saving further 
space by eliminating any interconnecting piping associated 
with those emission reduction devices. 
0003. A typical exhaust gas after-treatment system may 
comprise many different individual emission reduction func 
tions. In addition to SCR units, examples of emission reduc 
tion devices include an oxidation catalyst unit, a particulate 
filter unit, and a muffler unit along with the required sensors. 
While the control of NO emissions is mainly done using the 
SCR unit, other harmful particles and elements are controlled 
through the oxidation catalyst unit and the particulate filter 
unit. The muffler unit normally provides the silencing aspect 
so that the exhaust sound emissions can be reduced before 
exiting the exhaust gas after-treatment system. In order to 
complete the traditional exhaust gas after-treatment system, 
all or any combination of the devices that perform the emis 
sion reduction functions are connected to each other through 
an inter-connecting piping System. 
0004. The present invention incorporates the SCR unit and 
the mixing duct within a single rectangular box housing. To 
save space, a portion of the mixing duct is located immedi 
ately beside the SCR unit as opposed to being completely in 
front of it. The single rectangular box housing, which con 
tains the SCR unit and the mixing duct, can also be used to 
house all or any combination of the oxidation catalyst unit, 
the particulate filter unit and the muffler unit, thereby saving 
further space by eliminating the interconnecting piping that 
would be associated if each of the other emission reduction 
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devices are positioned as separate devices. Since all of the 
emission reduction devices can be contained within the rect 
angular box housing, the present invention makes installation 
much easier compared to the individual systems. In addition, 
the present invention is able to withstand increased seismic or 
vibration issues because the present invention is more rigid 
than a system that implements exhaust silencing and/or emis 
sion devices in multiple systems. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 FIG. 1 is a perspective view of the present invention. 
0006 FIG. 2 is a perspective view of the first embodiment 
of the present invention, showing the rectangular box hous 
ing, the passageway, the mixing duct, the SCR unit, the at 
least one reductant injector, and the sensors. 
0007 FIG. 3 is a top view of the present invention that 
corresponds to the first embodiment shown in FIG. 2. 
0008 FIG. 4 is a perspective view of the first embodiment 
of the present invention, showing the rectangular box hous 
ing, the at least one muffler, the passageway, the mixing duct, 
the SCR unit, the at least one reductant injector, and the 
SSOS. 

0009 FIG. 5 is a top view of the present invention that 
corresponds to the first embodiment shown in FIG. 4. 
0010 FIG. 6 is a perspective view of the second embodi 
ment of the present invention, showing the rectangular box 
housing, the oxidation catalyst unit, the mixing duct, the SCR 
unit, the at least one reductant injector, and the sensors. 
(0011 FIG. 7 is a top view of the present invention that 
corresponds to the second embodiment shown in FIG. 6. 
0012 FIG. 8 is a perspective view of the second embodi 
ment of the present invention, showing the rectangular box 
housing, the oxidation catalyst unit, the at least one muffler, 
the mixing duct, the SCR unit, the at least one reductant 
injector, and the sensors. 
(0013 FIG. 9 is a top view of the present invention that 
corresponds to the second embodiment shown in FIG. 8. 
(0014 FIG. 10 is a perspective view of the third embodi 
ment of the present invention, showing the rectangular box 
housing, the oxidation catalyst unit, the particulate filter unit, 
the mixing duct, the SCR unit, the at least one reductant 
injector, and the sensors. 
0015 FIG. 11 is a top view of the present invention that 
corresponds to the third embodiment shown in FIG. 10. 
(0016 FIG. 12 is a perspective view of the third embodi 
ment of the present invention, showing the rectangular box 
housing, the oxidation catalyst unit, the at least one muffler, 
the particulate filter unit, the mixing duct, the SCR unit, the at 
least one reductant injector, and the sensors. 
(0017 FIG. 13 is a top view of the present invention that 
corresponds to the third embodiment shown in FIG. 12. 
0018 FIG. 14 is a basic illustration showing the electrical 
connections of the present invention. 

DETAIL DESCRIPTIONS OF THE INVENTION 

0019 All illustrations of the drawings are for the purpose 
of describing selected versions of the present invention and 
are not intended to limit the scope of the present invention. 
0020. The present invention accommodates a multi-func 
tional exhaust system for diesel and natural gas engines as the 
present invention forms a single exhaust apparatus that is 
capable of performing silencing and emission functionalities. 
The traditional exhaust system for diesel and natural gas 
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engines comprises multiple filtering devices in order to prop 
erly clean the generated exhaust gas that exits from the 
engine. The generated exhaust gas generally travels through 
the multiple filtering devices and ultimately escapes into the 
atmosphere through an exhaust outlet as the multiple filtering 
devices are connected to each other through an interconnect 
ing piping system. However, the present invention completely 
eliminates the interconnecting piping system while combin 
ing multiple filtering devices into the single exhaust appara 
tus. In reference to FIG. 1-2, the present invention comprises 
a rectangular box housing 1, a passageway 2, a mixing duct3, 
a Selective Catalytic Reduction (SCR) unit 4, at least one 
Nitrogen Oxides (NO) sensor 5, at least one temperature 
sensor 6, at least one pressure sensor 7, and at least one 
reductant injector 8. The present invention is in fluid commu 
nication with the engine and the exhaust outlet that opens up 
to the atmosphere. More specifically, an inlet 11 of the rect 
angular box housing 1 is in fluid communication with the 
engine and an outlet 12 of the rectangular box housing 1 is in 
fluid communication with the exhaust outlet as the rectangu 
lar box housing 1 protects the SCR unit 4 from the outside 
elements and functions as a Supporting structure for the pas 
sageway 2, the mixing duct 3, the SCR unit 4, the at least one 
NO, sensor 5, the at least one temperature sensor 6, the at least 
one pressure sensor 7, and the at least one reductant injector 
8 

0021. In reference to FIG. 1, the inlet 11 is shown from the 
bottom of the rectangular box housing 1 representing a single 
embodiment of the present invention. In addition to traversing 
from the bottom of the rectangular box housing 1 as shown in 
FIG. 1, the inlet 11 can traverse into the rectangular box 
housing 1 from the top or any side of the rectangular box 
housing 1 as long as the inlet 11 is able to maintain the in fluid 
communication between the passageway 2 and the engine. 
0022. In reference to FIG. 1, the outlet 12 is shown from 
the top of the rectangular box housing 1 representing a single 
embodiment of the present invention. In addition to traversing 
from the top of the rectangular box housing 1 as shown in 
FIG. 1, the outlet 12 can traverse into the rectangular box 
housing 1 from the bottom or any side of the rectangular box 
housing 1 as long as the outlet 12 is able to maintain the in 
fluid communication between the SCR unit 4 and the exhaust 
outlet. 

0023. In reference to a first embodiment of the present 
invention that is shown in FIG. 2-5, the inlet 11 is traversed 
into the rectangular box housing 1 and positioned adjacent to 
the mixing duct 3 in such a way that the inlet 11 is in fluid 
communication with the mixing duct 3 through the passage 
way 2. The passageway 2 provides an opening in between the 
inlet 11 and the mixing duct 3 so that the generated exhaust 
gas can flow from the inlet 11 into the mixing duct 3. 
0024. In reference to FIG.3 and FIG. 5, the mixing duct3 
provides the necessary space for the generated exhaust gas to 
mix with a reductant agent from the at least one reductant 
injector 8 and is in fluid communication with the SCR unit 4. 
More specifically, the mixing duct 3 comprises at least one 
mixing vane 33, an elongated portion 34, and a shortened 
portion 35. The elongated portion 34 is adjacently positioned 
with the passageway 2 and provides so that the generated 
exhaust gas from the inlet 11 is able to flow into the elongated 
portion 34. The shortened portion 35 is perpendicularly posi 
tioned with the elongated portion 34 opposite of the passage 
way 2 so that the generated exhaust gas has to bend 180 
degrees to bring the generated exhaust to the SCR unit 4. In 
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other words, the elongated portion 34 and the shortened por 
tion 35 form an L-shaped mixing duct 3 as the elongated 
portion 34 is positioned beside the SCR unit 4 and the short 
ened portion 35 is directly positioned in front of the SCR unit 
4. Since the elongated portion 34 is located beside the SCR 
unit 4, the mixing duct3 is able to reduce the overall length of 
the rectangular box housing 1. In order to attain the proper 
chemical reaction in between the reductant agent and the 
generated exhaust gas, the at least one mixing vane 33 is 
internally connected to the mixing duct 3 so that the at least 
one mixing vane 33 can function as a turbulence generator for 
the generated exhaust gas. As a result, the reductant agent 
injected by the reductant injector 8 is uniformly mixed with 
the generated exhaust gas in the mixing duct 3 before flowing 
into the SCR unit 4. 
0025. The at least one reductant injector 8 supplies the 
reductant agent from a secondary tank. In reference to FIG.3, 
FIG. 5, and FIG. 14, the at least one reductant injector 8 is 
traversed into the rectangular box housing 1 and in fluid 
communication with the mixing duct3. More specifically, the 
at least one reductant injector 8 is in fluid communication 
with the mixing duct 3 and adjacently positioned in between 
the passageway 2 and the SCR unit 4. Even though the at least 
one reductant injector 8 supplies the reductant agent, the flow 
rate of the reductant agent is controlled through the emissions 
control unit 9 as the at least one reductant injector 8 is elec 
trically connected with the emissions control unit 9. The 
emissions control unit 9 takes input data from the at least one 
NO, sensors, theat least one temperature sensor 6, the at least 
one pressure sensor 7 and calculates using an algorithm the 
amount of reductant agent to be injected through the at least 
one reductant injector 8. 
0026. The SCR unit 4 functions as an emission controlling 
device as the SCR unit 4 transforms nitrogen oxides into 
diatomic nitrogen (N) and water vapor with the aid of a 
catalyst and the reductant agent. More specifically, the reduc 
tant agent that is added to the generated exhaust gas through 
reductant injector 8 goes through a chemical reaction so that 
the SCR unit 4 is able to convert the nitrogen oxides into N. 
and water vapor. The details of how the SCR unit 4 reduces 
nitrogen oxides emissions are known to those with ordinary 
skill in the art and are not discussed further herein. In refer 
ence to FIG. 2-5, the SCR unit 4 is positioned within the 
rectangular box housing 1 in such way that the SCR unit 4 is 
in fluid communication with the outlet 12. 
0027. The outlet 12 is traversed into the rectangular box 
housing 1 and positioned adjacent to the SCR unit 4 in Such a 
way that the outlet 12 is in fluid communication with the 
mixing duct 3 through the SCR unit 4. 
0028. Theat least one NO, sensor 5 can detect the nitrogen 
oxides level in the generated exhaust gas. The at least one NO, 
sensor S detects any form of nitrogen oxides and continuously 
communicates with an emissions control unit 9 so that the 
nitrogen oxides can be reduced by the SCR unit 4. In refer 
ence to FIG. 3, FIG. 5, and FIG. 14, the at least one NO, 
sensor 5 is traversed into the rectangular box housing 1. More 
specifically, the at least one NO, sensor 5 is traversed into the 
mixing duct 3 and positioned in between the passageway 2 
and the SCR unit 4. Additionally, the at least one NO, sensor 
5 is electrically connected with the emissions control unit 9 so 
that the at least one NO, sensor 5 is able to provide the input 
data for the emissions control unit 9. 

0029. The at least one temperature sensor 6 measures the 
temperature variations in the generated exhaust gas as the at 
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least one temperature sensor 6 continuously communicates 
with the emission control unit 9. In reference to FIG. 3, FIG. 
5, and FIG. 14, the at least one temperature sensor 6 is tra 
versed into the rectangular box housing 1 in Such a way that 
the at least one temperature sensor 6 is positioned in between 
the SCR unit 4 and the outlet 12. The at least one temperature 
sensor 6 is also electrically connected with the emissions 
control unit 9 so that the at least one temperature sensor 6 can 
perform according to the system specifications and provide 
input data to the emission control unit 9. 
0030 The at least one pressure sensor 7 measures the 
pressure variations in the generated exhaust gas as the at least 
one pressure sensor 7 continuously communicates with the 
emissions control unit 9. In reference to FIG. 3, FIG. 5, and 
FIG. 14, the at least one pressure sensor 7 is traversed into the 
rectangular box housing 1 in Such a way that the at least one 
pressure sensor 7 is positioned in between the SCR unit 4 and 
the outlet 12. The at least one pressure sensor 7 is also elec 
trically connected with the emissions control unit 9 so that the 
at least one pressure sensor 7 can perform according to the 
system specifications and provide input data to the emission 
control unit 9. 

0031. In reference to a second embodiment of the present 
invention that is shown in FIG. 6-9, the second embodiment is 
configured similar to the first embodiment with common 
components. However, the rectangular box housing 1 of the 
second embodiment further comprises an oxidation catalyst 
unit 31 to reduce carbon monoxide and unburned hydrocar 
bon emissions in the generated exhaust gas. The oxidation 
catalyst unit 31 is positioned within the rectangular box hous 
ing 1 in such away that the oxidation catalyst unit 31 is in fluid 
communication with the SCR unit 4. As a result, the oxidation 
catalyst unit 31 is able to filter the generated exhaust gas 
before the generated exhaust gas is escaped into atmosphere 
through the outlet 12. The location of the oxidation catalyst 
unit 31 within the rectangularbox housing 1 can vary depend 
ing on the amount of carbon monoxide and unburned hydro 
carbon emissions reduction required. For example, the oxi 
dation catalyst unit 31 can be positioned adjacent to the 
passageway 2 or can be positioned adjacent to the SCR unit 4. 
The details of how the oxidation catalyst unit 31 reduces 
carbon monoxide and unburned hydrocarbon emissions are 
known to those with ordinary skill in the art and are not 
discussed further herein. 

0032. In reference to a third embodiment of the present 
invention that is shown in FIG. 10-13, the third embodiment 
is configured similar to the first embodiment with common 
components. However, the rectangular box housing 1 of the 
third embodiment further comprises the oxidation catalyst 
unit 31 and a particulate filter unit 32. The oxidation catalyst 
unit 31 that reduces carbon monoxide and unburned hydro 
carbon emissions in the generated exhaust gas is positioned 
within the rectangular box housing 1 and is in fluid commu 
nication with the SCR unit 4. The location of the oxidation 
catalyst unit 31 within the rectangular box housing 1 can vary 
depending on the amount of carbon monoxide and unburned 
hydrocarbon emissions reduction required. The details of 
how the oxidation catalyst unit 31 reduces carbon monoxide 
and unburned hydrocarbon emissions are knownto those with 
ordinary skill in the art and are not discussed further herein. 
The particulate filter unit 32 that reduces inorganic particle 
emissions in the generated exhaust gas is positioned within 
the rectangular box housing 1 adjacent to the oxidation cata 
lyst unit 31. The particulate filter unit 32 is in fluid commu 
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nication with the oxidation catalyst unit 31 so that the oxida 
tion catalyst unit 31 and the particulate filter unit 32 are able 
to filter the generated exhaust gas before the generated 
exhaust gas is escaped into atmosphere through the outlet 12. 
The location of the particulate filter unit 32 can vary depend 
ing on the amount of inorganic particle emissions reduction 
required. The details of how the particulate filter unit 32 
reduces amount of inorganic particle emissions are known to 
those with ordinary skill in the art and are not discussed 
further herein. 
0033. The first embodiment, the second embodiment, and 
the third embodiment of the present invention can also be 
configured with at least one muffler unit 13 as the rectangular 
box housing 1 further comprises the at least one muffler unit 
13. In reference to FIG.4, FIG. 8, and FIG. 12, the at least one 
muffler unit 13 is positioned within the rectangular box hous 
ing 1 adjacent to the inlet 11 and the outlet 12 in such way that 
the at least one muffler unit 13 is in fluid communication with 
the inlet 11 and the outlet 12 respectively. The muffler unit 13 
reduces the noise emissions created by the generated exhaust 
gas. The exact positioning of the at least one muffler unit 13 
inside of the rectangularbox housing 1 can vary depending on 
the amount of noise emissions reduction required. In other 
words, the at least one muffler unit 13 can be in fluid com 
munication with either the inlet 11 or the outlet 12 within one 
configuration and can be in fluid communication with both 
the inlet 11 and the outlet 12 within another configuration. 
The details of how the at least one muffler unit 13 reduces 
noise emissions are known to those with ordinary skill in the 
art and are not discussed further herein. 
0034. Although the invention has been explained in rela 
tion to its preferred embodiment, it is to be understood that 
many other possible modifications and variations can be 
made without departing from the spirit and scope of the 
invention as hereinafter claimed. 
What is claimed is: 
1. A multi-functional exhaust system for diesel and natural 

gas engines comprises: 
a rectangular box housing: 
a passageway; 
a mixing duct; 
a selective catalytic reduction (SCR) unit; 
at least one nitrogen oxide (NO) sensor, 
at least one temperature sensor; 
at least one pressure sensor; 
at least one reductant injector; 
the rectangular box housing comprises an inlet and an 

outlet; 
the inlet being influid communication with the mixing duct 

through the passageway; 
the mixing duct being in fluid communication with the 
SCR unit, wherein the mixing duct mixes the exhaust 
gas and the reductant agent from the at least one reduc 
tant injector; 

the SCR unit being in fluid communication with the outlet; 
and 

the at least one NO, sensor, the at least one temperature 
sensor, the at least one pressure sensor, and the at least 
one reductant injector traversing into the rectangular 
box housing. 

2. The multi-functional exhaust system for diesel and natu 
ral gas engines as claimed in claim 1 comprises; 

the inlet traversing into the rectangular box housing: 
the inlet being adjacently positioned with the mixing duct; 
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the outlet traversing into the rectangular box housing; and 
the outlet being adjacently positioned with the SCR unit. 
3. The multi-functional exhaust system for diesel and natu 

ral gas engines as claimed in claim 1 comprises; 
the rectangular box housing further comprises at least one 

muffler unit; 
the at least one muffler unit being positioned within the 

rectangular box housing adjacent to the inlet, and 
the at least one muffler unit being in fluid communication 

with the inlet. 
4. The multi-functional exhaust system for diesel and natu 

ral gas engines as claimed in claim 1 comprises; 
the rectangular box housing further comprises at least one 

muffler unit; 
the at least one muffler unit being positioned within the 

rectangular box housing adjacent to the outlet; and 
the at least one muffler unit being in fluid communication 

with the outlet. 
5. The multi-functional exhaust system for diesel and natu 

ral gas engines as claimed in claim 1 comprises; 
the mixing duct comprises at least one mixing Vane, an 

elongated portion and a shortened portion; 
the elongated portion being adjacently positioned with the 

passageway, wherein the generated exhaust gas flows 
through the elongated portion; 

the shortened portion being perpendicularly positioned 
with the elongated portion opposite of the passageway, 
wherein the shortened portion causes the generated 
exhaust gas to bend 180 degrees to bring the generated 
exhaust gas to the SCR unit; 

the shortened portion being adjacently positioned with the 
SCR unit; and 

the at least one mixing Vane being internally connected to 
the mixing duct. 

6. The multi-functional exhaust system for diesel and natu 
ral gas engines as claimed in claim 1 comprises; 

the rectangular box housing further comprises an oxidation 
catalyst unit; 

the oxidation catalyst unit being positioned within the rect 
angular box housing; and 

the oxidation catalyst unit being in fluid communication 
with the SCR unit. 

7. The multi-functional exhaust system for diesel and natu 
ral gas engines as claimed in claim 1 comprises; 

the rectangular box housing further comprises an oxidation 
catalyst unit and a particulate filter unit; 

the oxidation catalyst unit being positioned within the rect 
angular box housing: 

the oxidation catalyst unit being in fluid communication 
with the SCR unit; 

the particulate filter unit being positioned within the rect 
angular box housing adjacent to the oxidation catalyst 
unit; and 

the particulate filter unit being in fluid communication with 
the oxidation catalyst unit. 

8. The multi-functional exhaust system for diesel and natu 
ral gas engines as claimed in claim 1 comprises; 

the at least one NO, sensor being traversed into the mixing 
duct; 

the at least one NO, sensor being positioned in between the 
passageway and the SCR unit; and 

the at least one NO, sensor being electrically connected 
with an emissions control unit. 
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9. The multi-functional exhaust system for diesel and natu 
ral gas engines as claimed in claim 1 comprises; 

the at least one temperature sensor being positioned in 
between the SCR unit and the outlet; and 

the at least one temperature sensor being electrically con 
nected with an emissions control unit. 

10. The multi-functional exhaust system for diesel and 
natural gas engines as claimed in claim 1 comprises; 

the at least one pressure sensor being positioned in between 
the SCR unit and the outlet; and 

the at least one pressure sensor being electrically con 
nected with an emissions control unit. 

11. The multi-functional exhaust system for diesel and 
natural gas engines as claimed in claim 1 comprises; 

the at least one reductant injector being in fluid communi 
cation with the mixing duct, wherein the reductant injec 
tor provides the reducing agent from a secondary tank; 
and 

the at least one reductant injector being electrically con 
nected with an emissions control unit. 

12. A multi-functional exhaust system for diesel and natu 
ral gas engines comprises: 

a rectangular box housing: 
a passageway; 
a mixing duct; 
a selective catalytic reduction (SCR) unit; 
at least one nitrogen oxide (NO) sensor, 
at least one temperature sensor; 
at least one pressure sensor; 
at least one reductant injector; 
the rectangular box housing comprises an inlet and an 

outlet; 
the inlet being influid communication with the mixing duct 

through the passageway; 
the mixing duct being in fluid communication with the 
SCR unit, wherein the mixing duct mixes the exhaust 
gas and the reductant agent from the at least one reduc 
tant injector; 

the SCR unit being in fluid communication with the outlet; 
the at least one NO, sensor, the at least one temperature 

sensor, the at least one pressure sensor, and the at least 
one reductant injector traversing into the rectangular 
box housing: 

the at least one reductant injector being in fluid communi 
cation with the mixing duct, wherein the reductant injec 
tor provides the reducing agent from a secondary tank; 
and 

the at least one reductant injector being electrically con 
nected with an emissions control unit. 

13. The multi-functional exhaust system for diesel and 
natural gas engines as claimed in claim 12 comprises; 

the inlet traversing into the rectangular box housing: 
the inlet being adjacently positioned with the mixing duct; 
the outlet traversing into the rectangular box housing; and 
the outlet being adjacently positioned with the SCR unit. 
14. The multi-functional exhaust system for diesel and 

natural gas engines as claimed in claim 12 comprises; 
the rectangular box housing further comprises at least one 

muffler unit; 
the at least one muffler unit being positioned within the 

rectangular box housing adjacent to the inlet; and 
the at least one muffler unit being in fluid communication 

with the inlet. 
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15. The multi-functional exhaust system for diesel and 
natural gas engines as claimed in claim 12 comprises; 

the rectangular box housing further comprises at least one 
muffler unit; 

the at least one muffler unit being positioned within the 
rectangular box housing adjacent to the outlet; and 

the at least one muffler unit being in fluid communication 
with the outlet. 

16. The multi-functional exhaust system for diesel and 
natural gas engines as claimed in claim 12 comprises; 

the mixing duct comprises at least one mixing Vane, an 
elongated portion and a shortened portion; 

the elongated portion being adjacently positioned with the 
passageway, wherein the generated exhaust gas flows 
through the elongated portion; 

the shortened portion being perpendicularly positioned 
with the elongated portion opposite of the passageway, 
wherein the shortened portion causes the generated 
exhaust gas to bend 180 degrees to bring the generated 
exhaust gas to the SCR unit; 

the shortened portion being adjacently positioned with the 
SCR unit; and 

the at least one mixing Vane being internally connected to 
the mixing duct. 

17. The multi-functional exhaust system for diesel and 
natural gas engines as claimed in claim 12 comprises; 

the rectangular box housing further comprises an oxidation 
catalyst unit; 

the oxidation catalyst unit being positioned within the rect 
angular box housing; and 

the oxidation catalyst unit being in fluid communication 
with the SCR unit. 
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18. The multi-functional exhaust system for diesel and 
natural gas engines as claimed in claim 12 comprises; 

the rectangularbox housing further comprises an oxidation 
catalyst unit and a particulate filter unit; 

the oxidation catalyst unit being positioned within the rect 
angular box housing: 

the oxidation catalyst unit being in fluid communication 
with the SCR unit; 

the particulate filter unit being positioned within the rect 
angular box housing adjacent to the oxidation catalyst 
unit; and 

the particulate filter unit being in fluid communication with 
the oxidation catalyst unit. 

19. The multi-functional exhaust system for diesel and 
natural gas engines as claimed in claim 12 comprises; 

the at least one NO, sensor being traversed into the mixing 
duct; 

the at least one NO, sensor being positioned in between the 
passageway and the SCR unit; 

the at least one NO, sensor being electrically connected 
with the emissions control unit; 

the at least one temperature sensor being positioned in 
between the SCR unit and the outlet; 

the at least one temperature sensor being electrically con 
nected with the emissions control unit; 

the at least one pressure sensor being positioned in between 
the SCR unit and the outlet; and 

the at least one pressure sensor being electrically con 
nected with the emissions control unit. 
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