| TITLE: METHOD AND APPARATUS FOR MANIPULATING AND
DILUTING INTERNAL COMBUSTION EXHAUST GASES
CROSS-REFERENCE TO RELATED APPLICATIONS This application
claims benefit of and priority of U.S. Application No. 11/307,712, filed on
February 17, 2006, which claims benefit to and priority of U.S. Provisional
ApplicationNo. 60/751,459, filed on December 9, 2005. BACKGROUND
This disclosure is directed to manipulating the flow of exhaust gas from an
internal combustion engine and, more specifically, to a method and
apparatus for creating a high volume, high velocity air stream to direct an
engine's exhaust gas away from a specific area and to dilute the exhaust
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Iniernal combustion engines are used as energy sources in a variety of industries. The

exhaust gases from such engines are typically noxicus and otherwise unpieasant for humans,
fauna, and flora. In those environments where workers are adiacent the interpal combustion
energy source, contact with the exhaust gases creates an unpleasant and potentially unhealthy
working environment. By way of example and not hmitation, offshore structures such as oil
well drilling rigs or production platforms, seem particularly susceptible to contarmination of
working and other inhabited areas with internal combustion exhaust gases. Perhaps because
usable square footage is at such a premium orn offshore structures, stationary internal
combustion ongincs arc by nccossity rclatively ncar inhabited spaccs, Disposing of the
exhanst gases in & manner that minimizes contamination of inhabited arcas is or should be a
major concern. Factors such ss exhaust exit placement and wind and weather conditions
affect exhaust gas dispersion and dilution. In other words, low exhaust gas velocity may
allow wind and other weather conditions to redirect exhaust gas back toward the exhaust
discharge and/or inhabited areas.

Conventional efforts to prevent exhaust gases from contaminating inhabited areas
usually involved increasing the exhaust gas pipe height, length, and/or location. However,

increasing the exhaugt pipe length does not increase the exhaust gas exit velocity or improve



the dilution of the exhaust gas. Oftentimes, increasing the length also

increases engine backpressure, which decreases engine efficiency. This

is especially true for diesel engines, which. are notoriously sensitive to

exhaust backpressure. In some circumstances, it may have been

necessary to move the stationary energy source to another location

farther away from the inhabited aregs. The inventions disclosed and

taught herein are directed to improved systems and methods for creating

a higher fluid velocity adjacent the engine exhaust gas discharge and,

thereby, improving dispersal and dilution of the engine exhaust gas to

reduce or prevent contamination of inhabited areas. ~~g g ~5 SUMML ih .
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Another aspect of the invention includes a method of manipulating engine exhaust
gases, which comprises providing a housing having a converging nozzle at one end; locating
the housing adjacent a terminal portion of an engine exhaust pipe; infecting alr into the
annular rogion at a velocity greater than e velocity of coxhaust gases exiting the pipe;
entraining the exhanst gases with the injected air; and propelling the combined fluid through
the nozzle.

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects and. advantages of the mvention will become apparent upon reading the

following detailed description and upon reference o the drawings in which;

Figure ! iliustrates a side view of a first embodiment incorporating aspects of the

invention.

Figure 2 illustrates a plan view of the embodiment illustrated in FIG. 1.



Figure 4 illustrates a side view of a second embodiment of the invention

incorporating aspects of the invention. Figure 5 illustrates a plan view of

the embodiment illustrated in FIG. 4. Figure 6 illustrates an end view of

the embodiment illustrated in FIG. 5. Figure 7 illustrates another

embodiment of the invention. Figure 8 illustrates another embodiment of

the invention having a directable exis nozzle. Figure 9 illustrates another

embodiment of the invention receiving exhausts from multiple sources.

Figure 10 illustrates another embodiment of the invention interfaced with a

computer control system. While the invention is susceptible to various

modifications and alternative forms, specific embodiments thereof have

been shown by way of example in the drawings and are herein described
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falling within the gpirit and scope of the invention as defined by the appended claims.

DETAILED DESCRIPTION

The Figures described above and the written description of specific structures and
processes below shall not Hmit the scope of what Applicants have invented or the scope of
protection sought for thoge inventions. The Figures and written description are provided to
teach a person skilled in the art to make and use the inventions for which patent protection is
sought. Those skilled in the art will appreciate that not all features of & comumercial
implementation of the inventions arc doscribed or shown for the sake of clarity and
understanding. Persons of skill in this art also appreciate that the development of an actual
commercial embodiment incorporating aspecty of the present inventions will require
numerous implementation-specific decisions to achieve the developer’s ulfimate goal for the
commercial embodiment, Such implementation-specific decisions may include, and likely
are not Hmited to, complance with system-related, business-related, government-related, and

other comnstraints, which may vary by specific implementation, location, and from fime to



time. While a developer's efforts might be complex and time-consuming in

an absolute sense, such efforts would be, nevertheless, a routine

undertaking for those of skill in this art having benefit of this disclosure.

The inventions disclosed and taught herein are susceptible to numerous

and various modifications and alternative forms. The use of a singular

term is not intended as limiting of thegnumber of items. Also, the use of

relational terns in this written description, such as, but not Limited to,

"top," "bottom," "lef," "right,"” "upper,"” "lower," "down," "up," "side," and the

like are used herein for clarity in reference to the Figures and are not

intended to limit the invention or the embodiments that come within the

. scope of the appended claims. Applicants have created an apparatus and
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may be used. The air pressurization system also may be computer controtied.

A method of dispersing engine exhaust gases may comprise providing a housing
having a converging nozzle at one end locating the housing adjacent a terminal portion of an
cnginc cxhaust pipe; injecting air into the annular region at a velocity greater than a volocity
of exhaust gases exiting the pipe: entraining the exhaust gases with the injected air; and
propelling the combined fluid through the nozzle. An annular Tegion may be created between
the housing and the pipe. The housing may be located substantially cylindrically about the
pipe. An air inlet hood may be provided for the air pressurization system. Determining how
much pressurization from the air pressurization may be needed to adequately disperse the

exhaust gases may also be done, as well as determining the current speed of an engine, and/or



exhaust gases may also be done, as well as determining the current

speed of an engine, and/or 5 determining one or more weather

conditions. In addition, adjusting the pressurization based on at least the

engine speed and one or more transduced conditions may be done. In

addition, increasing the operating efficiency of an engine may be

achieved. A first embodiment 10 incgrporating aspects of the present

invention is illustrated in FIGS: 1, 2 and 3. The embodiment 10 may

comprise an exhaust sleeve 12 and an outer housing 14, which is

adapted to encase at least a portion of the sleeve 12. FIG. I illustrates

that the outer housing 14 may be concentrically disposed about the sleeve

12, thereby forming an annular plenum 16 between the outside of the
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facilitatc draiming liquids that may accumulatc in the outer bousing, such as by condensation,
weather, or cleaning.

The sleeve 12 is adapted, soch a8 by collar 28, to comnect with exigiing exhaust
system 500. Exhaust system 500 may be an existing exhaust pipe from the stationary engine
or an cxhaust pipe cspecially prepared for the present invention. It will be appreciated that
the collar 28 may be a welded or un-welded connection, & removable joint, or a fiexible
connection. In some embodiments of the invention, not shown in FIG, 1, the exhaust pipe
500 may replace the sleeve 12 and/or the exhaust pipe 500 may be considered the sleeve 12.

Communicating with the plenum 16 is an ambient air pressurization system 40, which
may comprise an alr inlet 42, a pressurization device 44, and a transition 46. As iliustrated in

FIG. 1, the transition 46 is adapted to interface with the outer housing 14 so that fiuid



Communicating with the plenum 16 is an ambient air pressurization
system 40, which may comprise an air inlet 42, a pressurization device
44, and a transition 46. As illustrated in FIG. 1, the transition 46 is
adapted to interface with the outer housing 14 so that fluid 6
communication is established between the system 40 and the plenum 16.
It is preferred that the transition 46 be sealed to the outer housing 14,
such as by welding. Outer housing 14 may also include one or more
turning vanes 48 to direct at least a portion of the pressurized ambient air
toward the exit portion 1.8. Turning vanes 48 help to distribute the
pressurized air more evenly through the annular plenum 16. It will be

appremated that the back portion 20 as illustrated in FIG. | alsp aids the
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It is preferred that the pressurization device 40 be designed to overcome the internal
airflow resigtance pressure imposed by the transition 46, interne! turning vanes 48, plenum
16, sleeve 12, straightening vanes 22, and discharge nozzle 24, and create an exit velogity to
counteract any provailng wind speed. M is preforred that the system 10 be designed such that
the engine exhaust can be propelled from the end of the nozzle 18 some 50 feet to 100 feet, or
more, depending on prevailing wind speed, in a tight substuntislly cvlindrical air pattern or
column for maxinmum manipuiation and dilution into the ambient air.

A presently preferred embodiment 110 incorporating aspects of the present invention
18 shown n FIGS: 4, 5 and 6. Similar 1o the embodiment 10 shown in FIGE: 1, 2 and 3, this

presently preferred embodiment 110 comprises an exhaust sleeve 112 and an outer housing



more, depending on prevailing wind speed, in a tight substantially

cylindrical air pattern or column for maximum manipulation and dilution

into the ambient air. A presently preferred embodiment 110 incorporating

aspects of the present invention is shown in FIGS: 4, 5 and 6. Similar to

the embodiment 10 shown in FIGS: 1, 2 and 3, this presently preferred

embodiment 110 comprises an exhaust sleeve 112 and an outer housing

7 114 that encases a portion of the sleeve 112- An annular plenum 116 is

formed between the outside of the sleeve 112 and the inside of the

housing 114. The housing 114 comprises an exit nozzle 118 and a back

plate 120. The outer housing 114 is sealed to the sleeve 112 at the back

plate 120 by welding and helps to support the outer housing 114
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sectlon 145, as may be desired, to prowde a unlform velocit Eroflle
PRSP S LB HEES T RiaHietl v be appreciate

120, primarily portion 120a, redireots the other portion of the pressurized ambient air.

that the back plate

The air pressurization device 144 is coupled to an inlet 142 and a transition 146. The
pressurization device 144 may also include a mounting spool or vane section 145, as may be
desired, to provide a uniform velocity profile across the pressurization device 144 diameter.
The pressurization deviee 144 and mounting spool/vanc scction 145 may be considered a
single device or as separate devices for purposes of this disclosure. In this preferred
embodiment, the pressurization device 144 may be a Series 44 ducted axial fun available
from Hartzell Fan, Inc., Piqua, Ohic. As iliustrated in FIG. 6, air inlet 142 comprises & hood
150 having one or more e¢lements 152 adapted to prevent water and other contaminants from
entering or contacting the air pressurization device 144. As shown in FIG. 4, it s presently

preferred that the nozzle 118 be spaced 2 distance “L” from the centerline of the



The pressurization device 144 and mounting spool/vanc section 145 may
be considered a single device or as separate devices for purposes of this
disclosure. In this preferred embodiment, the pressurization device 144
may be a Series 44 ducted axial fan available from Hartzell Fan, Inc.,
Piqua, Ohio. As illustrated in FIG. 6, air inlet 142 comprises a hood 150
having one or more elements 152 adapted to prevent water and other
contaminants from entering or contacting the air pressurization device
144. As shown in FIG. 4, it is presently preferred that the nozzle 118 be
spaced a distance "L" from the centerline of the 8 pressurization device
144, where L ranges between about 1.5 to about 2.5 times the nominal
diameter of the pressurlzatlon device 144, inclusive, and most preferably
DTS R P OR HEE the oAl [ TS TR SRS BrETefat thaf e e gominal
diagfethe dithelpresegionticredtetd hétwemnttiiecheuding & bicdndiiyeisteeeimes the

nohdll a&g{a&t@nﬂ@m@&h@c onaarihedischame arcaoling RIEsSUUIZANR rween
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to Slatelessisieel-andmestipreferably series 316 stainless steel. However, it
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esigne for an Tnternal combustion diese englne
aCHlRGBEESithch exhaust pipe (nominal OD). According to the engine
manidfectueeiiatduihprdofhis patietatenginesteaiadabeut dr400mbodiment

snfubicfeetpgs minute of; f&%%%%@&ﬁ%%@%&y 0. 2RuLE é%ng cngine

feet per minute (about 72 miles per hour). Exhaust volume for this en

O A6 Wens iR ETe St AR B8 P IGRFBPAlSANt 3 858 E%\ES  engine |
mafdfpaiphr 1thad bedntaurrdtithdtumgaatedardirtolaticniop retlirgetiopeofuinute of

ex’z@?&@tagﬂ gaﬁﬁsei%r%%&@\&f&%wr@ a8b fllenging joad eoRAIPNSiles per hour).
Exh@u%g u%’a} gr cfil:xels ng{lg%gteeatr% {faox!vas estimated at about 25% of fall lead or about 3,850
frm (about 44 mph). It has been found that unwanted recirculation or redirection of cxhaust
gases rarely, if ever occurs, at full engme load conditions. Therefore, the design criteria for
this mplementation were set for an air pressurization device 144 sufficient to move z volume
of ambient air equal to or greater than the full load engine exhaust volume when the engine is
at idic. In other words, the combined fluid flow out of the system 110 when the cngine is at
idle was desired to be at least equal to and preferably greater than about 19,250 cfm. In
addition, it was desired for this implementation that the pressurization device 144 be able to
move a volume of ambient air substantially equal to the volume of exhaust gases at full
engine load at a static pressure greater than the combined full load fluid flow pressure loss at

the nozzle 118 exit.



this implementation were set for an air pressurization device 144 sufficient

to move a volume of ambient air equal to or greater than the full load

engine exhaust volume when the engine is at idle. In other words, the

combined fluid flow out of the system 110 when the engine is at idle was

desired to be at least equal to and. preferably greater than about 19,250

cfrn_ In addition, it was desired for this implementation that the

pressurization device 144 be able to move a volume of ambient air

substantially equal to the volume of exhaust gases at full engine load at a

static pressure greater than the combined full load fluid flow pressure loss

at the nozzle 118 exit. 9 For this particular implementation, a Hartzell

Series 44 ducted axial fan was selected having an output of about 15,000

cfm A BT 7 OGP RIFTAT A Satic fregetirssiet 4hate's? &ntiabb e selected
havaghes oftwvate’ 2bespébtifslyffhehdmindlidiameter ofthistfanresasaboeiidbout 3
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wef QANENES, AN g L diamelerehabet ag NCNSBNASHREN. ADYIRG: 40 inches
exhaust sfeeve 112 extended into the nozZle entrance about mc%es. Rt .
204, fif SHGIAGTSAR. OfRP QY tenP % Wit dfec antidd exbrastigases at amwyed nto
the30,800wfmcorabolt B3O8 fom (-77 mph). At fifty percent load, the

enginge will REdIEe. abaut /£R016 IM.0f exhavst.aases.and the.axialfal 20,000
144 \{vig)uld. %)%c someﬁnn% boxgélg,oo cfrn_ of agnblent,alr into the _
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. +in the exhaustsystem other n at the end of the tsystem 50
e & o A s e
exhdiiSt Ey&IEmS0Eshen It atnbhfetrekpalisoampierbairgipsiagetem other
thanitk cendinite’ pasttheisystenm00. beforedinplterminationd SPEUE, Tesighem 200
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.example, those of skill in the art may_want to place the system 200 at a _
Wlﬁcﬁﬂ?‘ﬂﬂ% S EXHEG TSR I ERY ThEn8hg R asHiatist BaR: sleigtrand routing
redygcomds aryehgive Bfficiarcylisstrlaidso, inorethpir oesysteki 200mayt may
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combined with silencers.or. other
presgurebéecomes an enging erficiency 1ssue. Also, more than one system 200 may be placed

in an cxbeust system In scrics as nccded, and may be combined with silencors or other
exhanst equipment as desirad.

FIG. 8 illustrates another embodiment 300, In this system, housing 314 has two
ambient air pressurization systems 340a, 340b, Each pressurization system 340 comprises an
inlct 342, a pressurization device 344 (with or without a nounting spool or vanc scction), and
a transition 346, As mentioned before, when the internal combustion engine is being run at
full load, the exhaust gas exit velocity may be yufficiently high to effect udequate direction or
dispersal of the gases under certain weather conditions. In such cases, having two or more air
pressurization systems 340 allows multiple systems to be Tun when nesded, such as at idle or
when weather conditions, such as wind speed or direction, have changed and to run fewer

systems when conditions do mnot require as much ipjection velocity. Although the



exhaust equipment as desired. FIG. 8 illustrates another embodiment 300.

In this system, housing 314 has two ambient air pressurization systems

340a, 340b. Each pressurization system 340 comprises an inlet 342, a

pressurization device 344 (with or without a mounting spool or vane

section), and a transition 346. As mentioned before, when the internal

combustion engine is being run at full load, the exhaust gas exit velocity

may be sufficiently high to effect adequate direction or dispersal of the

gases under certain weather conditions. In such cases, having two or

more air pressurization systems 340 allows multiple systems to be run

when needed, such as at idle or when weather conditions, such as wind

ed or dlrectlon have changed and to run fewer systems when

AR PR FeGu R HEARUERP iAo SRR T BT KTt GG THE §p epprecieted
thag ijodiheri stewriint BiGie8ictilire s twoldEer presdevization systetnd pivgddttion, it
w1@%@&ﬁ€@i@&@dmﬁi%ﬁmﬁiw&|i&)éxﬂ’?d?@ﬁﬁﬂﬂé%@%ﬂ@?‘ﬁ&? nay:beWlligedaasy the
car a%sil ed or re%med In glsddltlonO n|t dWI|| be ap ggg ted tha% g;!%uwale&n0 el as

TControl and functionaity may be ach |eve(§ DS IRAYIAG The CcAPABIE S Furfeh @

éP% BirpAES SR Tz AT He e BLOAYRRS 15@9@4% Hipewsihedativh refeedo FIGS:
4 -speegsiahiead hahok exartplesthe emb&@&mw@hwﬁ@ndﬁd&mgbemwﬁam i
mide f%reﬂgget%ggc?ﬁ% OAf s@;@%xﬂtl%§r9g1£9vﬁzﬁ %ﬁ gﬁﬁggsa!{ulmmgf multiple

pressurization device. Althou shown in Fl ose persons o

preﬁRﬁ‘ﬁ%WPﬁ&ﬁ?’é%‘?ﬁté’?ﬁé’cﬁﬁ?ﬁT@ e RGNS Efrﬁﬁ & d8 SRz atieh Denefit
frogebicelonessrigiore sfavhicldamayracobused:forietimedotintelmajtom escaping

thrbenefit fiomb SQM£§§Q&IQ{(§, such as dampers, to prevent the
pre flu from esc ghrou the jnact res tion
devslic?lelﬂéléjA afso | ‘ﬂus rate eCt ista g%xé%?ézl%fétpﬁﬁ %ﬁ{ﬁgﬁ%g%%mbly
moFgoGe FetermblgZatotited tbaéyéftérﬁeﬁ@tzlz lef 318 asoririacdr e diveictinend air exit
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desired for numerous reasons, One method of operation comprises an air
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certain fevel, for cxampic 300 F°, & contrel circuit 406, proferably adjacent the air
pressurization device 340, causes the air pressurization device 340 to start. It will be
appreciated that a variable speed air pressurization device 340 may be controlled based on the
transduced temperature with the output of the device 340 being a function of the transduced
tomperature, such a8 an nverse relationship.

FIG. 9 illustrates a partial embodiment that illustrates the broad applicability of the
present invention. FIG. 9 teaches that a gingle digpersion system, 114, 314, may handie
exhaust from multiple sources. For example and without HEmitation, a dispersion system 314
may accept multiple exhaust pipes 500a, 500 from a single engine or exhaust pipes 500,
500b, & 300c from multiple engines. Those of skill in the art having the benefit of this



conveying system. When the temperature sensor 402 transducer a

temperature above a certain level, for example 300 F, a control circuit

406, preferably adjacent the air pressurization device 340, causes the air

pressurization device 340 to start. It will be appreciated that a variable

speed air pressurization device 340 may be controlled based on the

transduced temperature with the output of the device 340 being a function

of the transduced temperature, such as an inverse relationship. FIG. 9

illustrates a partial embodiment that illustrates the broad applicability of

the present invention. FIG. 9 teaches that a single dispersion system,

114, 314, may handle exhaust from multiple sources. For example and

W|thout limitation, a dispersion system 314 may accept multiple exhau
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SySt%Ser and further embediments can be devised without departing from the general
disclosure thercof For oxemple, cmbodiments incorporating onc or more aspects of the
mventions disclosed herein may be used in any orientation vertical, horizontal, or otherwise
without affecting the function and purpose. Although the descriptions above were directed to
single engine exbhaust, it will be appreciated that the systems can be modified and utilized o
accommodate commbmed multple iniemal combustion cngine cxbaust pipes arrangements,
Further, the various methods and embodiments of the improved completion system can be
inctuded in combination with each other to produce variations of the disclosed methods and
embodiments. Discussion of singular elements can include plursl elernents and vice-versa,
Some elements of the invention have been described fumctionally and can be embodied as

separate components or can be combined mto components having multiple functions.



online, and/or may rotate 686 a directable nozzle (See FIG. 8) to a desired
orientation. Other and further embodiments can be devised without
departing from the general disclosure thereof. For example, embodiments
incorporating one or more aspects of the inventions disclosed herein may
be used in any orientation vertical, horizontal, or otherwise without
affecting the function and purpose. ARhough the descriptions above were
directed to single engine exhaust, it will be appreciated that the systems
can be modified and utilized to accommodate combined multiple internal
combustion engine exhaust pipes arrangements. Further, the various
methods and embodiments of the improved completion system can be
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i The disclosed and undisclosed embodiments are not intended to limit

or restrict the scope or applicability of the invention conceived of by the

Applicants, but rather, in conformity with the patent laws, Applicants

intend to fully protect all such modifications and improvements that come

within the scope or range of equivalents of the following claims. 13

CLAIMS WITAT IS CLAIMED IS: 1. A system for manipulating engine

exhaust comprising: a housing adapted to surround a terminal portion of

an exhaust pipe, the housing having an exit portion; an ambient air

pressurization system coupled to the housing in. fluid communication

therewith; and whereby ambient air is injected into the housing by the air

pressurization system and the injected air entrains exhaust gases exiting

the exhaust pipe and the combined fluid flows



out the exit portion. 2. The system of claim. 1, wherein an annular region
is formed between an inside surface of the housing and an outside
surface of the pipe. 3. The system of claim 2, wherein the exit portion
comprises a converging nozzle. 4. The system of claim 3, wherein the
annular region has an area substantially equal to a discharge area of the
pressurization system. 5. The systeri# of claim 4, wherein the air
pressurization system comprises an air inlet, a pressurization device, and
a housing transition. 6. The system of claim 5, wherein the air
pressurization device is selected from the group consisting of: an axial
fan, an axial blower, a centrifugal fan, a centrifugal blower, a
non-overloading fan, and a non-oygrlpoading blower. 7. The system of
. clalm 5, further comrlsmg turning and straightening vanes in the
Y Bousing =s5\sstem of claim 7, further comprising a mounting spool or
vané sefcmmemduqatedﬂmﬁhmgre@uﬂzahmmﬂ@m&ﬁhe system of claim
1, wh%gltn the pressurlzatlon created ag\/ﬁ?he pr chisunzatlon system is
. adius it %i&ﬂ'f & SYEHBF GIATHY E: BSTORS RO SRR
cthprlses a ducted axial blower. 11. The system of claim 10, wherein the
pressusizsiian SystemCamprispi-annony et eadingsudat Blowesrtdudibaion
thesywigmeoé claim 10, wherein the pressurization system comprises a non-
stalllng a>%}al blow r.13. The s &/stem of clalm ereln the alr .

?l I 18 1mjecis ;_fl r Uﬁg @ I‘E:‘;Q 1.10]11 qute:m and
fh@o}_ll’lﬁgi;%gfﬁlég E%E}E%Xss %&u%ﬁ ¢ ?tm DI e an ch, cmﬁ B0 fluid flows
ol BNIRY %@glgnglne exhaust gases comprlsmg roviding a housing

having a converging nozzle at one end; locating the housing adjacent and
about aterpil poricm f ahaseigine axivwastpipels Mjactineairbeaydeile
sfec RS ST EE AR Bl aitiAR e iesPiRtist gases with the injected

air; an dIhe system of claim 2, wherein the exit portion comprises a converging nozzle.

4. The system of claim 3, wherein the annular region has an area substantially egual
to & discharge area of the pressurization system.

5. The system of claim 4, wherein the air pressurization system comprises an air inlet,
a pressurization device, and & housing transition.

€. The system of claim 5, wherein the air presgurization device is selected from the
group consisting oft an axial fan, an axial blower, a cenfrifugal fan, a centrifugal blower, a
non-overloading fan, and a non-overloading blower.

7. The system of claim 3, fimther comprising turning and straighiening vanes in the
housing,.

8. The system of claim 7, further compriging 2 mounting spool or vane section
couplad to the pressurization device,

9. The system of claim 1, wherein the pressurization created by the pressurization
systern 18 adjustable.

10. The system of claim 1, wherein the pressurization system cormprises a ducted axial
biower.

11. The system of ¢laim 10, wherein the pressurization systern comprises & non-
overloading axial biower.

12. The systern of claim 10, wherein the pressurization sysiem comptrises a non-
gtalling axial blower.

13. The system of claim 9, wherein the atr pressurization system is computer
controlied.



propelling the combined fluid through the nozzle at a velocity greater than
the exhaust gas alone. 15. The method of claim 14 further comprising
creating an annular region between the housing and the pipe. 16. The
method of claim 15, further comprising injecting the air at a velocity
substantially equal to or greater than a velocity of exhaust gases exiting
the pipe. 17. The method of claim 184 further comprising locating the
housing substantially cylindrically about the pipe. 18. The method of claim
17, further comprising providing an air inlet hood for the air pressurization
system. 19. The method of claim 14 further comprising determining how
much pressurization from the air pressurization is needed to adequately
manjpulate the exhaust gases. 20. The.method of claim. 14, further
com%)%ié%ém %?(ﬁﬁ%ﬁ%’%%%%ﬁ% I?Ep%%a&%f%ﬁsg q’ecﬁ)glﬂgﬁ%%’. The method

of clpivvilithfurtbering mpiigingcetewiiping-gaeamnmarg weather
conditions. 22. The method of claim 20, further comprising adjusting the

presSTHIBRGH BEREBEGHAETE45f (e WigiHfE s a0 HTY VA BIEErEhaust Pips;

condifions, 23 The method-afslaimsid. fyther comprising adjusting the

amount of air injected. 24. The method of claim 23, further comprising

adjustimg:thes drmotimuef sdsdnjeitietic baseddona srimore conditions. 25.

The method Oéh%'géfﬁnbzﬁ‘%wﬂeé‘iiﬁélﬁ%%8991!}'20E‘efa%ra%%‘éé%éggég%? OUAL U anet
gaﬂ%ﬁg&jaw & SEI8eted from the grotip conS|szt|ng of. engine speed,

exhaust temperature, presence of exhaust gas, presence of personnel,

and Wedliremetnditibnisind 64 Tivehanethoghsfrg amudg fnrthergorrgiosibgween the
hojriepaathitptimareperating efficiency of an engine.

16. The method of claim 15, further comprising injecting the air af a velocity

substantially equal to or greater than & velocity of exbhaust gases exiting the pipe.

17. The method of claim 16, further comprising locating the housing substantially
oylindrically about the pipe.

18. The method of claim 17, further comprising providing an air inlet hood for the air
pressurization system.

19. The method of claim 14 further comprising determining how mmuch pressurization
from the air pressurization is needed to adequately manipulate the exhaust gases.

20. The method of claim 14, further comprizing determining the current speed of the
engine.

21, The method of claim 14, further comprising determining one or more weather
conditions.

22. The method of clatm 20, firther comprising adjusting the pressurization based on
at least the engine speed and one or more conditions.

23, The method of claim 14, further comprising adjusting the amount of air injected.

24. The method of claim 23, further comprising adjusting the amount of air injected
based one or more conditions.

25. The method of claie 24, wherein the condition for adjusting the amount of
injected air is selected from the group consisting oft engine speed, exhaust temperature,
presence of exhaust gas, presence of personnel, and weather conditions.

26. The method of claim 14, further comprising increasing the operating efficiency of
an engine.



