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WD 2007/ 073531 PCT/ US20061061798 1 TI TLE: METHOD AND
APPARATUS FOR MANI PULATI NG AND DI LUTI NG | NTERNAL
COVBUSTI ON  EXHAUST GASES 5 | NVENTORS: GARY THELEN
LESEMAN AND JOSEPH BYRON DAVI S CROSS- REFERENCE TO
WO TR APPLI CATI ONS Thi s _appli cation cl ai RET/HEHAF6L78
of and priority of U S. Aﬂ)pl ication No. 11/307,712,
to filed on February 17, 2006, which clains benefit
to and priority of U S. Provisional Application No.
601751, 459, filed on Decenber 9, 2005. BACKGROUND
This disclosure is directed to mani pulating the flow
of exhaust gas froman internal 15 conbustion engi ne
TITIZD, nore SYETHQB AND APBARANES FORIANIPULATING
creating a ANG DALUTENGINTRRNALIGOMBUSTION t 0

direct an goENSIREXDARBES gas away from a specific
area and to dilute the exhaust gas. |nternal

INV]@@H e yI 8? ﬁﬁrl es. Eﬁf‘q‘: ex%g‘&ug gases $§g’rlni?,}u

engi nes ar al |y noxi ous and ot herw se i
unpl easant for humans, 20 fauna, and flora. In those
envi r ormnm&mﬂmnmﬂmmm APERICARBONSt er nal
nbust i9n en S t h At
gas E‘t’es&aﬂ?b’n J:I%[easancf pocnf\%éﬁt | %P @aﬁéﬁﬁlulﬁw 12,
filed mrfhbngnetﬂ/d@ﬁrrmch Ii,&nmmbemﬁtetoanw eprianity wbtU.S. PrOVlSlOﬂal
t f r uch as oil well
Apph%tll hghéd?ﬁlgggo?ﬁg ogé%c t&ildg%lrl% g{%s?or ne, seem
particularly susceptible to contam nation of working
and ot her inhabited ggegarédtNDIt ernal combusti on
exhaust gases. . Perhaps hecauyse 25 usag uar
He dhelopwe ¢ digrieh Wéﬁ%ﬁ%ﬂ‘e AbPrheet et P internal

combti%héﬁ lefg1ad Ynd, TheieNlcifiEAIYD S tal @ethed ghd) @fpandits B3t creatmg a high

oSSR St S UL TSR0 LR L6 SR36 85 B3OS e

andto&lﬁlﬂite&m edahisoganf | nhabited ar eas is or should be a
13006e 0
i SRR S0 PR RSP BT MR € b Sﬂﬁﬁéﬁ The
exhauﬂlgsmrfmmwchwdgmﬁ %rteltnncallbrmoatom rndolhery s wgpleasdns fythumans,
fauna, 343 éll 6. 6 hdse TaVirGHnéhid @Rerllicnfi &8 Qre%ﬁ@ént"éﬁ@h’&%ﬁalh combustion

conditions to redirect exhaust gas back toward
energyesppEAgstontagt with Aheyrahan gaies FieRieh P beplepsay snd potenilally unhealthy

working environment. By way of ecxample and not limitation, offshore structures such as oil
well drilling rigs or production platforms, seem particularly susceptible to contamination of
working and other inhabited areas with internal combustion exhaust gases. Perhaps because
usable square footage is at such a premium on. offshore structures, stationary internal
combustion cngines arc by n_cccssi_ty rclatively ncar inhabitcd spaccs. Disposing of the

-exhaust gases in a manner that minimizes contamination of inhabited arcas 1s or should be a

mujor concern. Factors such as exhanst 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 contarninating inhabited areas
usually involved increasing the exhaust gas pipe height, length, and/or location. However,
increasing the exhaust pipe length does not increase the exhaust gas exit velocity or improve




Conventional efforts to prevent exhaust gases from
contam nating i nhabited areas usually invol ved
i ncreasi ng the exhaust gas pi pe height, |ength,
and/or |ocation. However, increasing the exhaust
pi pe | ength does not increaée t he exhaust gas exit
velocity or inprove 2 the dilution of the exhaust
gas. Otentines, increasing the length also increases
engi ne backpressure;, which decreases engine
thefdilutdbe € Yhe dthamsti gase SXfientirads] yncreasiag fthe 1abighs elko mcreases engine

i nes h are notori.ousl ensitive.,t
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to another location farther away from _the |nhab|ted
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ﬂﬁhﬂfﬁﬁéﬁhé@ i mproved systens and nethods for
creating a higher fluid velocity adjacent the engine
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ere s provi
comtam ipaiioatol mpal@tegianmsexhaust away fron1a structure

conprising: a housing coupled to a termnal portion
of an exhaust pipe, the éﬁﬂﬂh@%REipe associated with

an engine on the structure through which exhaust
gasdegcsaréancarith o firstsaspers b e (pesent eatian ﬁéﬁr%ltsarwded a system
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In accordance with a third aspect, there is provided an apparatus for increasing the
velocity of an exhaust gas, comprising: a body comprising a housing having an exit portion
comprising a converging nozzle; and a conduit associated with an engine on a structure and
disposed within and coupled to the housing such that an annular region is defined between

an inside surface of the housing and an outside surface of the conduit; an air pressurization



vel ocity of an exhaust gas, conprising: a body
conprising a housing having an exit portion
conprising a convergi ng nozzle; and a conduit
associated with an engi ne on a structure and

di sposed within and coupled_to the housing such that
an annular region is defi ned®bet ween an i nsi de
surface of the housing and an outside surface of the
conduit; an air pressurization 2a system having a
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conprising: providing a struct havi n

eng SR PR Al PEGUES A0S R B o ving an exit
pRti Ve IITing aROAVErSRIRGA R, Bt Acdhaiis Hi H@?bs@@%itﬂiﬁ a8 c8ufildd to the
portion conprising a converglngynozz and a conduit
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i!égﬁhg disch
TSUrT ace o#‘% ‘%@S@?ﬁb 1&' ghgﬁg%%@?ﬁﬂﬁgjgﬁgggwg?g%hmcEﬂge
pammhﬂup];ed o bd@mdam ﬂaldr COpmesmatmIzmth chq agyldﬂletﬁglon the

Ao e B PR FRARLE A ! PSP ot o
aréd; S Eding Qir POk the Bir easiudigation Sstem ihtbalie bogly; couphng the engine
approxi matel y the sane as or nore t e a nula

e RREAL0 ok TSl B e BB 4 g eS8 ai: and

)(?Eﬂﬁhg fRelcBLBinkA BuRaEhm ﬂﬁ%ﬂt hitditddgy BROMB etm®phae sta defocity
xhaust gases exiting the

he conduit; entrainin

areasercdhant theyexhugt jgas ﬁtlﬁalf‘efé%éwaau m the frucgiEpel | i ng t he
conbined fluid fromthe body and directly into the
at s peeerdaneg with ¢ &ifth @pnept, thyreiaprrvided ap appeatesdin igpipulating an

iy gés()po%?@ﬁﬂqgg%gw crogﬁ;‘ritsﬂg a%%ﬁéfﬁ%wg% 7 At %smoqame Bxit
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pcfmxm Gmrplrlpmg atchmgrang n@azl‘eausoncglasl;lspg@dpwmhm adeasta potign of the
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and coupl ed to theﬁgou5|ng such, that an annul a
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ol WHRIcREE: aRdir @ﬁs%&%djlesyﬁ%fo@ﬁ@n%g b Bpafu@ithotarizadghr mover and
the conduit adapted to couple with a termna

a gienhaige easion.dhe ek RRORIIZEfioD SyFpE cPyRieH @rihaady i pealed arrangement
sudfthaPh® gH fyi‘e@&rﬁ%rps?stem is in fluid communication with the annular region,

and has a discharge section area that is approximately the same as or more than the annular
region area; and whereby air may be injected into the body by the air pressurization system
and the combined air and exhaust gas are expelled through the converging nozzle and

directed away from the structure.



on a structure; an air pressurization system

conprising a separately notorized air nover and a

di scharge section, the air pressurization system.
coupled to the body in sealed arrangement such that

the air pressurization systen1|s in flud

comuni cation with the annul®8r region, and has a

di scharge section area that is approxi mately the sane

as or nore than the annular region area; and whereby
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air pressurization system caonprising a separatel
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t
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andsiwiag ffolmuthd stentwreni cati on wi th t he annul ar regi on,
and has a discharge section area that is
approximately the sane as or nore than the annul ar
region area; injecting air fromthe air
pressuri zati on BRIEEMDHESGRIKIMONOUYEHE DR ASNPRGSI ng
the conbined air and exhaust gas fromthe body at a

vel o
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becone apparent upon reading _ the foll ow ng detail ed

descFigwei bitlugfdesb o Veverks @éstte@bpg@ea? wrﬁﬁréﬂal%] aspects of the
inMHieh: Figure 1 illustrates a side view of a first

enbodi ment_ i ncorporating aspects of the invention.

Fi gufieurs 2jijlpsigies apla vievpPithe ¢mBodigenti Hestratsd §ui e At

illustrated in FIG 1. WO 2007/073531

PCT/ US20061061798 3 Figure 3 illustrates an end view

of the enbodinent illustrated in FIG 2.
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Figure 4 illustrates a side view of a second
enbodi nent of the invention incorporating aspects of

the invention. Figure 5 illustrates a plan view of
the enbodinent illustrated in FIG 4. 5 Figure 6
WO RIYEBPAt es an end vi ew of the ermbodi ment FEFYSIPHReLEHS

in FIG 5. Figure 7 il lustrates another embodi nent

of the invention. Figure 8 illustrates another

enbodi nent of the invention having a directable exit
nozzle. Figure 9 illustrates another enbodi ment of

the invention receiving exhausts from io nultiple
sources. Figure 10 illustrates another enbodi nent of

t Figuter/Binstiages anrend vieacetfhofpbpdimes abistiated it Bt Pol

S i&%&%@ k& Jéi% DY SRL QR nk SrBLERER! dihEinl- @t ¥A kB orating
nmodi fications and alternative forms, specific
aspecigefthgiimention.t her eof have been shown by way of exanple

| BighRes Al @ OSHIAN iR of the cntfb@iRinbiReSaEd BadGl a.
detail. It should be understood, hq ver,_tFﬁg t he
d Bigarq G illpeirtescngng vap ‘é_fﬁé‘é:f"?“’f"tdl’&ﬁ‘ﬂdﬁ‘ﬁ‘ﬁfé" & 10- 3ot
} Figﬁfbdﬁﬂiuﬁtiﬁhiési agﬁbih@% aﬁbdcmmeﬁthto&‘aﬁ ir@ntiee particul ar
forms disclosed, ut on.the contrary,.t L nt | .
| Bty §lenis) donpar Froaeta of i Rl dion, fovidl, £ Weelble oxit
nozzl@l ternatives falling wwthin the spirit and scope of
the inyeption as defin |05 .
ot L8 e S uiieg S LREBREAER SLAUIE oty fom

multiplhigomwest t en description of specific structures and

SAPRuREhQ WS 0RE Lmﬂ&iironlraﬁt@mé RSertoRRGcRicctRAth a computer

PE
- Appli cants have 1 nvent ed he scope of protection
contred §Ypgwe- f or those inventions. The Figures and witten

- de@Rk! @b IBRAsS P 5REAML 1P varkRRaGho AfiPRhES Bn® Kittth@tle forms,
in the_ art to make and use the inv ntlogf_fg%(rhlch d are
speciffrgraipdipentt Beteoh havesbess shawy RY Way g S8TRE | &1 AV RR &
hmmaaetscrmeh!in[a@ﬁnemit Shcid B@F.mdh@ﬁt?cai, Eo&?ﬁrmmfdeﬂ:ﬂpﬁon herein of
.,CO rcral .1 L ement at J.on .the. 1 nventions,.ar .
specifiCRRRr > SOh U CpOR (S B o oo dh S o AR s dicloscs
but ol iidabatrandibs gatelisions coter silli hddificatiohs, Squavelenis,sand alternatives

. appy.eciate.that the_.dev t :
e A S SR RSB 81 Bt .

present inventions will require nunerous

|l erent at | on- SSEERPASkSERRETIGNACi eve  he

devel oper's ul ti mate goa or the 30 qonnerci%%
effbo Higvegst desgiherl 2epp 6nd b WFERD SpUEPHPT Of BRI oFigictures and

proccdBBY bdibhy | sHAE no@Rdit th& 8doYe oBkda@bpiidanils Rt trfenicd or the scope of
lance Wth sysIen}%ﬁ%?ted, ¥5|ness-rej te

pmfe%igggcla fAr_thesefpuitions, 4 The Fieutes g SE1Hp fpeesin Bt Hygyjded to
teach ¥ PEoD¥iBeERIthd Grt ke RlEMBRT @k ithinvéngionat fooehichnektdnt protection is
sough:tt.l thotse? skilled in the art will appreciate that not all features of a commercial
implementation of the inventions arc described 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 mcorporating aspects of the present inventions will require

numerous implementation-specific decisions to achieve the developer’s ultimate goal for the
commercial embodiment, Such implementation-specific decisions may nclude, and likely
are not limited to, compliance with systemn-related, business-related, government-telated, and

other constraints, which may vary by specific implementation, location, and from time to
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WD 2007/ 073531 PCT/ US2006/ 061798 4 time. Wile a

devel oper's efforts m ght be conpl ex and

ti me-consunmng in an absolute sense, such efforts

woul d be, neverthel ess, a routine undertaking for
WQHWOBESHE skill in this art having benefit PEHUBIP661798

di scl osure. The inventiong disclosed and t aught

herein are susceptible to nunerous and various

nodi fications and alternative forms. 5 The use of a

singular termis not intended as limting of the

nunber of itenms. Also, the use of relational terns

in this witten description, such as, but not limted

time. t Whilttapggvelopttio effonts tnighteter complex g tﬂne-qu.g@mng in an absolute

sense, slugﬂ\@ﬁorts wg\g%e nevHRheless Si Afttme AbBGe lrbrtBoR 07 sk‘ﬁe]g this art

herein for clarity in reference to thé Figures and
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ssurlz devj 1@nd a housi,ng tra |t|on
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thmgsSH gélgust ab?%ﬂ%@@eﬁ@yd&%d%ﬁél S AT J‘céﬂﬁ%@&lbﬁﬂl NOeentrifugal

ressuri zati on syst em al so
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traigf QIR iles S5 e hitiedh inAndBE G, on mjﬁs@m&m@uﬁﬂs@hﬁ @ystcm also
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th

may b 43 o g 2 g ety RoEs dseey T SOREP
hgﬁ&emgd 2] AgeRingeigid ettlustDgdstd ﬁiﬁyaforrq:lmlse @ﬁgndiﬁg a housing
exhaust i nj ect | Lr 0 the .ann r .
having oGl Ryt B 14 Brlre e bt yeny! muid pBfion o an
engingexhesst @ipic! infugting eir Hitp ehc mmma mwm:gaﬂal*ne:l@mth acr.atcr gmasrclo city

xb%’.}z : "'&!]9% e 8&2{1 J36kst Dfn GRERD d
of extflhke] %%?%ﬁ%iﬁihémg annu % rgglon rmyi air; e
prope]@n@ﬁlee:gmbg:tew@g;d t]n'ough the nozzle. An anm;ldr Tegion may be created between
the bousing and the pipe. The housing may be located substantially cylindrically about the

pipe. An air inlet hood may be provided for the air pressurizationi system. Determining how

-

much pressurization from the air presswrization 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
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t he housing and the pipe. The housing may be | ocated
substantially cylindrically about the 30 pipe. An air
inl et hood nay be provided for the air pressurization
system Determ ning how nuch pressurization fromthe
WRRHTRTSBESur i zati on may be needed to adequaPbelys006/661798
di sperse the exhaust gasés may also be done, as well
as determning the current speed of an engi ne, and/or
WD 20071073531 PCT/ US2006/ 061798 5 determ ni ng one
or nore weather conditions. In addition, adjusting
the pressurization based on at |east the engine
speed and one or nore transduced conditions may be
detemdmﬁg onkror anbde Wieather canditices singddithe, aslpsting thegressurization based
on at BhE W QOGN 0L 4 SHOMEoABEoBfoBF RluilEHs mhly b BSke. 1n addition,
I'ncor porating aspects of the” present
mcreasmgelump@mnns efficiensy efanexpging may tejaggevet, 2 and 3. The
enbedi SRt dichO TBYinGR PR bEifCasPBotE S HRY DhesSit GRS tid mﬁﬂdsu'ated n

an outer housing 14, which is adapted to encasge
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osed about the sleeve 12 ere rmn
thet. {56, QIR opstag, it Ty et TR %‘ﬁ ‘a‘?“% ‘ﬁ]% %od3 thereby
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hous%g Jg@ eﬁcwgm% gé gﬁ%tslao n %2 %H%t eg%’ﬁaa@iﬁ_?%@{i‘ 28)ﬁ1|10h as the
back gisitdiushoted um@cm iy obter hamd:gpweﬁer b hyd proferabdnisetpaled to the

sleeve f%ecg tﬁc'el bea%%/_ﬁorqigu II.IE% b@yc\%'el?ﬂx [l "I(ﬁg oa&r hc?déﬁ:@ 1@%18%5 supported

using pport ed
ooncetmmlésn abqut ghiel a}eeerb d@tmtanar ns;rr@ex/ef wﬂwknow yrepefpepdipg the back

pomo‘ﬁ’eiéi/ Sring Phlel BN QuhidBrelRs anROD1 122D faﬂctlon 1o reduce
or s

traig tenln vanes 2 Strai ght.eni

rurtralghasn FRARTIION! & B8 dERRET e B CHEEIH RSB o Tm the

annulﬁr]ﬁeﬁt&l CORY Rhiflc dr2BryK VAR i§ s@feifis refereil@o By @atiljressant regain.
air wthin the is annuliﬁ | enum.16 to static nﬁﬁ%&quun

The e peryiop 48 OF thetouife Lopente [ BEY CEVRESST SV T BpBSS4tY
increds€ G Velocith e kil tlopaiig !:HH’E ﬂﬁo@ thds preferednbaisthe gloazle 24 be

oo SRR R SRR 6, g

velocity andsto mmﬁemrae@ht, Ifaﬂyt:hmmalz hghzmlomy ﬂd@sﬂog‘n@daym the exit
portiof BN Ry ABLAeGAPYRALL B S BRI wing velociy. It s

accelera velocity and
preferrval tot keive aairain giott, 26 mmgi 11@94@. Wﬁt@ﬂm"#ﬁ’ﬁ Hﬂe\@%éwfwﬂg 14, 10

facﬂrtg’éc Lﬂ&-ﬁnﬁé AULBVANE honf TrduBRiIRX ird the Quik@hdus@g, 4i2h@k b condensation,

00|ty significantly greater than that of the
vmmﬂﬁ?ev R wind velocity. It is preferred to have a

drral RiR 1236 ali%ﬁéﬁ, adch s thhecdiat £8miap edrink &Nw il ekfﬂ’&ng exhaust
out er hou5|n t

N

or an @:ﬂiﬁii@ﬂ’lﬁpé b@ﬁcmlljv\pﬁbbheﬁ Jooihe @raeuti m@ntﬁﬂne Iiswdm@p:b@cm@d that
the c@ig.? g @l Exﬁauq? cP 4 %g—lu!'e Hed c%hnéc?mﬁog Q&ﬁc;va‘ﬂie ]Hmt or a flexible
comnection. 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.

O‘omnnm:tcatmg with the plenum 16 is an ambient &ir 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
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25 system 500. Exhaust system 500 may be an existing

exhaust pipe fromthe stationary engine or an

exhaust pipe especially prepared for the present

invention. It will be appreciated that the collar 28

wWaas)758s3a wel ded or un-wel ded connection, aPYEHBAYHILI8

joint, or a flexible conhection. In sone enbodi nents

of the invention, not shown in FIG 1, the exhaust

pi pe 500 may repl ace the sleeve 12 and/or the

exhaust pipe 500 may be considered the sleeve 12. 30

Communi cating with the plenum 16 is an anbient air

pressurization system 40, which may conprise an air
communiceiond? gsteblisheklstweandbe eystade ¢ end the plenyen 16. 1t is preferred that
the g @R k' 1ealld 1 e Cflultéllq%)(lg:ﬁg G4l Buch b By eldibla Outer housing 14

fansition to interfacewth The outer

‘may alvojsilndp ot omnqrh mmmg (rRRES\AB to Glrpptont desstya portion of the pressurized

ambie gﬂ 1220004 984 Rlon B3 CHMAMBIGAL @Qﬂﬁto&ﬁtﬁﬂhé fBQeessurized air

etween the system 40 and the glenun116

rmorc yeab aREEh R SRR 1 kDo B L bt Brkpgrtion 20 as
111ustr£>¢ea BIFIBO Y alsh 8idd the rgaiﬁerdu&s oﬂ}iﬁ p&lsﬂmgd adabiegraiiousi ng

may al so | nc ude turnLn 83 4
TP D g &epay ety R s dfion 4o
and thal ihlet QR ltdﬂaaupleldttopﬁrmﬂegm ﬂy&h thel prasogizedoredevi@ 4e| Por the
tribut.e essy
emboc{'ﬁf’%dé Lé{ Xﬁ 01 HroHPE en u m aﬁowﬁ e e‘%g%&%&%ﬁe axial

bbwmthaﬂlmhaebamkmpnﬁmmmmwﬁevasdywﬁmuy@mat@ﬁm¢nﬁ$$4¥mﬂﬂndﬁWﬁﬂ
such : dg IcS %‘lﬁ]ﬁdﬁblcg\;}grb LRS! '%Ci)teluggd OL& hﬁx@trﬂ:%& §§H@ jed Weﬁg% that the

e alr pre SUTI zatl on device be cou
presswam;m siystemagiOabr 9t ledst the prespyrivation 6?1'19?644 ma?ﬂ!l Sl*‘?i%"f?dr]‘i"é?Fe flow

of hot’neTBY%exRE1sCOHP 180t BhlidaBbRY hotveir! A mafebe desired or required to |

pressuri zation device 44, For the enmbodi nent
subject thepsgsseizaton devects 1g theyqrhayst 88568 r ed pressuri zati on

deWif ®elapprécitied ;ﬂ;&g@&lﬁ @hed ¥hePpreskOriRltioWEE vicS UL Enass Aantdent air
\'
daject

avallabl fro a_ W ari,ety of sour . Other
oo gundile o i, UEPIEaR /P PR BTshigRdS e

pﬁﬁmﬁﬁﬁdﬂ&&@xﬁﬂ4ﬂ&&ﬁapﬁﬁmﬂﬂ$bﬁﬂﬁﬂﬁ&ﬂuﬂﬂwﬁhdhwﬂﬁ44¢an§anunhwuw

pref.eryed. that Y, ,
s A AT A UL ) SR et
o&mmimbh@mxﬁhﬂmmmbﬂﬁMQsﬂsngﬁneﬁemhau@ﬂ1gasm¢mlfbb Vel2fmd1hﬁ

combj.?gcp hiGakk IP NONBYERA bl Y nBE1LSS '.ﬁfrqgsp@fsﬂne qtﬁerlﬁj@cuon of

Subjec pressurization device 4
pressuemb@atstmagd@e@sedlts orgate,k [presEe Apeten & @e eg%la‘%ShS%ses in exhaust
systcnl ?}%Oqfan& bRkt Ii? t&f&%%ba%ﬁ{g‘ cﬁEmQ Riticidicdd causes

ent air be drawn i %@ et 42 an Caternal
 Fi B s BRSO A Jir1E AL I TSR, the e
airflow REsistACE $Eddbirg @lpdiell Hylthe GladkidiQ mﬂamap heningvaesti®, plenum

the press rlzatlon evi creat n nduct
16,0508 O e SRR £ PSRl ot o

coumdi*ficﬂahﬁpﬁ:k’ﬁﬁfi@wirﬁi spoet. eintsr;acﬁoso@that it lpstomn 3 @ berdsséancd such that
vmth and d| ut es € 568t 10 feet,
ﬂm e VE" T2 PR %ﬁ ga%onb|ne§§¥%gqg E,iljcgaalumeels oo O
more, _&iep@idex_gatnepfev‘ﬁﬁwg’hnd svecdyor 2| tigbp qulsomtiafilys predpdrieph airmygern or
cohmﬁl %@&)&iﬂlﬂm%anipulaﬁon and dilution into the ambient air.
A presently preferred embodiment 110 incorporating aspects of the present mvention

- 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 oufer housing
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pressurized air may be used to create a pressure
reduction in the exhaust gases in exhaust system 500
(and sl eeve 12) thereby increasing engine efficiency.
It is preferred that the pressurization device 40 be

WMETRBY to overcone the internal airfl owPFEEPAPCAI6LES
pressure inposed by the tFfansition 46, interna
turni ng vanes 48, plenum 25 16, sleeve 12,
strai ghteni ng vanes 22, and di scharge nozzle 24, and
create an exit velocity to counteract any prevailing
Wi nd speed. It is preferred that the system 10 be.
desi gned such that the engi ne exhaust can be

114 tHBf @palek egortionarfithdidesrd 18f tAreammoler plend@ 146 Aefosged beween the

Q f TISCS an
s Sl By T, ASOEIL 0, 2, ORIt

exit nqpatet 148 AndA ba@mmmﬂ% oit"htfmﬂﬁlrhﬂwmﬁ %m satipdip thpgjecve 112 at the
back p%te Yoh g a‘leﬁ{}lr%% %ﬂ(?réxgl?p ke E‘ﬁpp@hrthe BendMsBHENU! dbncentrically about

eferr 110 ncorporatln as ects f
the slqgmeyéhtsﬂanghémng)wms L2253 Pt feagior 2o % “%‘?&'a 8 may Hiaction

to red%el @uhﬁ[en&@ﬂ e p@éﬁgﬁﬁt | 11'@31&.’1]: th %oﬁ%ﬂnb ﬂm'kﬂlﬁ?ﬁ %rgl s %t of ﬂleq:ﬁebsmzed
3, resen referred e i men R

s vl srrramale: Slooupe 1% S S S0 ROLLPREF B CobASS 30
ﬂﬁiﬁQﬁ&gﬁﬁﬂé%fﬁﬂﬂﬂﬁk&ﬁﬂﬂﬁﬁkcﬁhﬁHMbmﬂmﬂﬁnmmga$@scqﬂnwwThe
ortlon e sleeve 112.. An_a W

fiuid i I SRip it P o BB Rk B B fo
away frofi e sﬂfenﬁ heo housdlogtylsdgnifidndy m@f mlgﬂnﬂat of Sheppresaling wind

Veloclﬁ’o uﬁﬁ%ﬁ% %’islg“sre e%ﬁg’ﬁ?%% S gz‘%gnﬁ%l a%ﬁiﬁ]ﬁgﬁg %%zgf 118, &

will b bprecidiaDittay thaskbiustsleave 148 Immy alts tsuRpEe tvithifsthe fpwns 114 es

445G A cal |y about 5 the sleeve 112
IEquﬂ%??él éﬁéﬁkrng@@anes 122 al so _suppaort the aqut .
h&bs m@mmw mAYITERfon gittem JAD cPBPTRSE AR & iRlF Peh RrssyRz2tion

dev:tcé If'rﬁt RSPk 1P 08NEE e GRERr 145; Eﬁd Iﬁl tE@Elhﬁn ener g\s itfistrated in
ressurized air within th n111 4;% ¢
FIGS: sd & ToGRaonTie aipp et e s s A fjacon

the baCRPMEY LI0RE maﬂ@mﬁuﬁmﬁnaﬂebmyﬁmw@d ﬂn,essyslgm 140 and the

conventi onal s,to.acc al.e
plenury lééh mpcbtb ??@ eq: %ﬁ? c.an t=.:£1_:1 ] n a Hllﬁ ux:lt.L %Lybjgwcldmg The
outer ﬁxylhsh:[ng]lzlea’iﬂdfor hheg h'ame:icmcl 46ymf:'-j' alsql ifdlusley T]l@ﬂlme ) ﬁ];at extends

180 dfgfhfgﬁs . emﬁ«‘e éuxfa%e XFJchIQ%iete% §1£{6' Jﬁe%@&ﬂplrdénﬁﬁt%@to%-half of the

prevail oClty
pressutzGl mbemmaed Betiioozas éé&eﬁfﬂi b@é‘PPﬁeﬁaftefi ﬁlﬁﬁ the back plate

Wﬁﬁalilﬁ RirdctSthe! Hion B€ LRRPESE R Elaﬂlbichﬁiu
120P ejp aust S eléve 11 thcotthcr%sgnt ermfyla thl n.th

e P gressizaion i 146 s GO PBdRIB, gl g rensiion 146. The
presmﬁ"{zhﬁcﬁ{ dRice T2 BPheNtncRE a%&ﬁlﬁﬂg kol bﬂm;&s&tﬁmlmﬂﬂas may be
nprises an_alr | nlet 1 %?th%surl Z.attl onde 144& eter.

dosiredgpt eVida 8 TUHOHB URPF PR SO PEr o RESORT R oT R 144 4
The Iﬂcsﬁﬁx@dﬁﬁbﬁ dewicd 464 aﬁoS nhduntifg spdctann Sccﬁbﬁ% mtarnbb @)nsldcrcd a

e.transition 14 apt ed r t

smgle tg?e RH G%ISI’?@&IT:_? 4 eg?gm%urposés of %.se d&s%ﬁﬁuﬁé" !fh e preferred
embodiment, the pressurization devme 144. may be 2 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 mozzle 118 be spaced a distance “L” from the centerline of the
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the back plate 120 so that fluid communication is

est abl i shed between the system 140 and the pl enum

116. The transition 146 is sealed to the outer

housi ng 114 such as by wel ding. The outer housing

WOL2M7AREor the transition 146 may al so i ncPUH&S2006/061798

turning vane 148 that ext &nds 20 180 degrees al ong

the outer surface of the sleeve 112 to direct

approxi mately one-half of the pressurized anbient

air toward the exit nozzle 118. It wll be

appreci ated that the back plate 120, primarily

portion 120a, redirects the other portion of the
pressupizgisudevice d4Amphaen L miges btween pboyyleSioabpwad-f Gmes the nominal
dm&:%@\é!f% %}r Mﬁ%ﬁ%@g 1@ zﬁauéﬂ}é Shd 1A%t ﬂ%@crﬁ:ly about 2 times the

transit pressuri zation device 144 rmé
noming} diametee | Hurthen ihis praftmey thpfdbe awse of theensway iegien pregted petween

the hd‘ﬁ?i)i? ha4 afe tﬁ@§!eéxecdl 17 8 R6RYAcE8yAhd Bih® binnéekifhhigh area of the
ile across the pressurjzation device

prossugiratin; Aspice Tt (pr wewniineAppelmme acatier 142 a%fﬁﬂ%ﬁbﬁfﬁ?fﬁ%’af cqual
to or pSRORIhMARE dBEREQIReal 45 rray be considered a single

O 5 ety SR U8 R, HEF RSBy oo

series PO@ staitildsg aibel0 Andieustqeefidblynmyioddl @stﬁnbsseseezm Howetradit will be

ooyl B LRGS0 LA AR ER bRk s of e

inventt;mmdcsosiégi hertineeky3® fabiratrdviiam neng other mateals landregmbgnation of
mdterj%r Zin gﬁ%,:guttzﬁt REALERS, MR st Edgdﬁzmﬁéd §04! ABtRARable heat

rrng or cont aCtI ng the alr pressurl zation
and/orgoppeian 1epistanpgatorslinciuging pestallic allqys; apdgoagesipliig materials, such

as ﬁb&%ﬁs@x&ﬂ%ﬁmﬁ%st Bﬁ‘chﬁﬁ&éﬁeﬂs ﬁﬂt b @o&BRGRH adofbSboReRtant and/or

fromthe centerline e WO 2007/

735
‘heat resisteypgHe GBYPDEe BSyi §‘G"rh| best iretistent ﬁ’&mwg‘a‘ ot

acoustical RAGES!. bet ween about 1.5 to about 2.5 t| mes t he

m nal ..di aneter of th ressurizat,i on_devi
G B80S cRHP e an rarsRRBROS ES STt gichied “htbodimant
itlustrtedrionBIGS i 4anet ersystﬁnmretseieszgnbd Fg goriefeerat ecnbimaibn divecl engine
ex,
(EmD PR Oko RN o Monl S3608 o SRbEP INNC ool 19 the cogine
manufgciwer, ats fillead] itlsie hartigelemmemecteatddebauipk el erbipdedt per minute of
exhandl D4k G i Plio ARMGE mqt aa@@ |fée¥ YAl m&zﬁﬁ& t&ﬁutl‘%?)mﬂeéﬁgr hour).

St pref erably, eq ual reater

Btk e this enging 4t g kb eﬁ'rféw Btiafhet ’-’tSPﬁeofeﬁaJé é(tﬁir?é fpout 3,350

fpm (abdit zgimfé%b it 62 Ren kRN iRdtdinRRSa r&ﬁx@ﬂaﬁozﬁé&&ﬁdﬂﬁ;ﬁ@n of cxhaust

serl O stainless steel, ang_nos er bI
gosos e dE OEGoGa FIBLEISHCERd oPES THT I o isin oitera for.
this ipRikcRCitioh Srd é’bﬁfortah&u@im&lmﬁ Adsiie: Bﬂdsuﬁidikﬁjt to move a volume

N R ————
at idleriim ythot Werdsntb epmhined diodl fkmbu’rmﬁﬂho ﬂys@cfm 1awben tespgine 1s at
idle WLJ‘ ﬁés%%'ig tﬁ?tleagpg%dai gi% %:gr Suer?lglg n&eLb sout 10,250 cfn. In

vanl z e
dddmo@ortnmu dosiradefor Stininplpmemntion thittbe mmw@zmna%vﬁf@ 144 be able to

move Aof¥Se o BELRRN A BBtk EnYRIEH B Bie vOURE: of exhaust gases at full

engine load at a static pressure greater than the combined full Joad fluid flow pressure loss at

the nozzle 118 exi{.



10

20

25

30

as fiberglass and conposites. Such materials may be
coated with a corrosion resistant and/or heat
resi stant coating and/ or be insulated with heat

: resistant thermal barrier material or 15 acoustical

WOAREBEL. One specific exanpl e of an inpl eRERPSOOSRI7S

based on the preferred enBodinent illustrated in
FIGS: 4 - 6, a systemwas designed for an internal
conbustion di esel engine (EMD 16-645-E9) having a 22
i nch exhaust pipe (nomnal OD). According to the
engine manufacturer, at full load, this particular

engi ne created about 15,400 cubic f eet per m nute of
2Eoremha@gwu@agnplgmeﬁﬁm ptHayerl Serisp 4f dugisd peiab fmowps selected

havm% &{ of'HbBHtt £5 4Rt mé%bﬂha! 570 ENAW datic $bf about 3

hi s engl ne at idle was estimted at about
and a'zs%?omchea of el ceaecpRIt The gt }S‘fﬁ“{%%(ﬂfttmﬂia%ﬁ(ﬁﬁ about 33

inched Feshififig G aN dfsQidngt hRatofUimyantsed 5@&*&&6‘! atihenfdeé, the nominal
redi recti on of _.exhaust Oq%?ses rar %g?lf ever. occurs,

dismotgr f i oulog iBRESIPS 47 SERSATCT 12 pBout (@ CPfe et e
betwet {He@khasf deve 11D aed theploadrnl bt éDiboweT 94 g2 tind the danension “L”

air pr ur'zatl deV| 4 suffi n
was s?}tgf ﬁkﬁ:él? %é :‘lefgéa #O otr&ng? eg!%] P?ﬁa%o %0 inches
and af ebtrt diamatr eﬁgbome ZQxIMaaswaarmednmdMe xlues Séenzga A&2 pxyended mto

rds, the conbined fluid fl ow out
themz?le ea%ges h&%} gI\/\\zen the engine is at idle

dés :ﬁrléglngm;c bed,aim setere 180 wall ajest dileicp peiapstgasss st about 30,000
cfim, cgra%@{lﬁg 8?6]% %ﬁbﬂuhp f %5%@15&&& kﬁgdﬂk' &Qme'v&ﬂl%duce about

ired ISIITp enment at1 on

7,700 s ©F gryengl gasrs andihe axighiam 44 amuéi Wct meémag FoAVG e 000 cfm
of amglﬁeﬂtaﬁpigzﬁﬂﬂle %&&ertﬁ llf@@ ‘b@&tgboé‘éﬂ e aé]dtladsed Pall be ot TEved at engine
exnaus ases. a engl ne (0]
idle, the sygtepy gwé& @Pﬁ@ﬁﬁﬁdt@ﬁ'&w@gﬁ?ﬁrﬁ aﬁ‘% ?5 Py, 8%" {'1551 raph)-
f rewvineR el descHbsbhatin tﬁd}d:enﬁséd belotdine i the c¥¥ust system other
07/ 31 PCT/ US20 61798 F
tham o MR PA PN SPB 100 P Sappl »3 fobikes§I0) i Plema00
may bagsaceé e tteaothadsawystgn 400 csutlptltat gfﬁmlab@htxhﬁﬁst@ww@f gy pipe 230
ang ,.L%gga%{ lg Jq%gn ChY Rkord Ml il B S %15 o&c@gao Whd Souting

il “an of water, respective
requirpoerita alay dictate this tyoé of fristallation. vEey cxbople. thgse ?frﬁéﬂjég the art may.

want fongat@etth@%sie& Foodl SGRA IR t1Rf S8R sRRAANhere Y SRURTRhaust back

Thérefore, the nomnal 5 dianeter of the outer

 pressusgbREORgS 401 anajpeseiaiency isws o dylsc anors AR eng gystere2i0gnay, be placed

in an RRMHsALysBnEdn sBeWBeRoBE RYhalE be Sdoa®ud bikizh 3ikchobidéor other
hou31 g% 114 of about 5.94 ft2' and the di nension "L"

A5ttt 66 i nches. A 300 nozzle 118 having
aBICEn$ KIARE Biesl Adméreembddiabaut0040In Bidh esstera nigbrvaing e¥idt has two

auhio] GG g ioR SRt & 01 Hen SbSFlteait e 2B Blgses e
inlet 34Achpsssurization device 344 (with or without a mounting spool or vanc scction), and
a transition 346. As mentioned before, when the internal combustion engine is being run at
full load, the exhanst gas exit velocity may be sufficiently high to effect adequate direciion 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 speed or direction, have changed and to run fewer

systems when conditions do mot require as much injection velocity. Although the
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10 At fill engine |load, the system 110 will eject
di | ut ed exhaust gases at about 30,000 cfin, or about
6,800 fpm (-77 nph). At fifty percent |oad, the
engine will produce about 7,700 el mof exhaust gases
WOMHTABB1axi al fan 144 woul d i nj ect somet hi RGT/HERSUA61798
15,000 cfm of anbient ait’into the system 110
because of the decreased |oad on the fan. Even at
engine idle, the system 110 woul d eject diluted
exhaust gases at about 21,500 elm (-55 nph). is The
i nventions described herein may be used at | ocations
_ in the exhaust systemother than at the end of the -
embodigisaiugownyig tlGh 80viliz@Eoivoestanysharizatipn; qyftgas.  taly bp gppreciste
that a PluBiity of FreSHTLf1Hh 2R0ice HRY bRt} ACENckited HGefitRAUS addition, it
] ystem 500, such that conbi ned exhaustianbient ajir
will bpjaperegigigd gt euirem oneolymdundgienalif pem beshisusdohwhaving the
capablitP ¥ riLfH¥ HAbIRAwizORGE Bevitle sl Sfioud Ihels Ot prBgurization, such as

requi renents nm ictate this type of installation. .
specdigf loadsa Hior @%ﬂﬂm%%stgc Fbagiment shrwa pes ‘gﬁﬁfﬂ%&w%rc Fe PR FIGS:
4 — 6 plagGeilikd\@r Keyws b Rable spdedainRedstrization Heviex halisdugb st shwwm in

e the engi .exhaust bac esSHr 0 . .
FiG. S i BRYTS Engy Baharrapes, ol rEt bt iel B ool
pressiz2Btiompgevives,pina cerdnore wfarhicxinay oot wpd tiem time Je times may benefit
) , . _ : )
srom BEELE8 redidIEXup® o BEBORE o B, FRERESC LI RO cscaping
mﬂ@lﬁ@h@ﬁ‘@@@ﬂf@ﬂ?ﬂ@%@é-l n this system housing 314
h%ﬁ%tmo ARRAR £BfecRivic BHESSHEIIRE! BQR 1884 §8F mad B8 rotatably
340b. Each pressurization system 340 conprises an ..
mounief i@ sysraproglapHds ihat ke ArrtigRof the ogmbmetlicppatst gas and air exit

in a dwbs]dQUhat BromeBS tROMSACION d%pALios OF kit g3 Ti nozzle 380
t ransi gl on 346. As nti oned hefo

6 e, .when th
may GerPurALY GBS T B Y AES @ B SPHIP T g f well known.
devicds@3d, sutigs, Buhat Siniga so, Puetmarie] deitiopicrsiytiriral, and mechanical,
syfficiently high to effect. adequate dir ,on .
d]g§ 6‘3@?3{&138%433?‘#1 g8%5%e eﬁﬂg AP BRI (ﬁ/esgifer%é?tgm% operation of
the systomdidy endesirbd fos woimenas esasotra\Puegnethml of opemation gpmp@s an air

pressu%%géo%l'ge g%})%ébégég\%lem tﬁaf]f Qmalul:tq Iﬁ%l a@ﬂr&é i£tisy 9L GEP34000 start

3
_ run > SucC as at e or en weat her
wnder gertadi f¢fowd conditinse Fopieminmpes dhaym o e Bi pismpaggipee sensor 402

may HeNA88Hy BAh 1P M8 HBNEY pipS ¥6¢ SN Rer CORBLhAr® B tHdQxhaust-

not require_as nuch iInjection velocity. Although the
conveyine XS0 7 3551 PEFIRTHOE SBEr0802 FERKRISH HEPRCEHGWRPOve 2
certait .rlf:w{;dl,gforfgc)kb&ﬁﬂlc:& z_a@adFV\pﬁaédmm lea&&uf 1408} bfzifc:amyt edfBceni tihe air

Wl appreci ate that a urality.o .
prossuszien Frvioet Pah SPOTCIPNAEy PRETTTTIT S 3408 sty 3f will be
appredi@tedithatdvariableagedd diDpressutizativn devibe 34ppaebe adnteblledbased on the

equi val ent conirol and functional,ihty. - achi
transds%éhtgwﬁamf%gﬂﬁ &Igcp%lgy% otfljﬂ %ev?cﬁﬁsjatp r%mgi@r/ﬁlg&o% Jytﬁé/ ﬁ-gnsduced
tempeptes such gwedn iovcrskenclationgttip.var i ous | evel s of

pfu‘ﬁ?%"{]_iu.é?%éesog ﬁ%%%]?gn%‘%?dj%heﬁtpﬁ%u&fatés%g Broall %EJFllj]cabﬁjiy of the

exanpl e, own and descri bed w
present dfreeptions e FIG. Bligghes that a single dispersion system, 114, 314, may handle

exhaust from. multiple sources. For example and without limx'tatidn, a dispersion system 314

may accept multiple exhaust pipes 500a, 500b from a single engine or exhaust pipes 500a,

500b, & 500c from multiple engines. Those of skill in the art having the benefit of this
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4 - 6 may utilize or have a variable speed air
pressuri zation device. Although not shown in FIG 8,
those persons of skill will appreciate that
i mpl ementations utilizing nmultiple pressurization
WORWTAEBL one or nore of which may not usedP¢HPPRIPG/(eRTS
to time, may benefit frothback flow restrictors,
such as danpers, to prevent the pressurized fluid
fromescaping io through the inactive pressurization
device FIG 8 also illustrates a directable exit
nozzl e 380. Exit nozzle 380 may be rotatably nounted
to system nozzle 318 so that the direction of the
disclogwerbilhegreidiabsy idssisamdlispersiandystem;tp hapdds push igeappsed exhaust
that pronotes the nost efficient dispersion of
‘exhaust gases. The nozzle 380 may_ be manual

r Seniisisrted @pphwnte@ormfot#atmwm@s digrtlaned hepsm arﬁy compromise

compitenBes s@ﬁkx‘ns 4@ W3tk St ﬁ@‘éﬁr&&ﬁ i3 8EspofildCid &, orblhibrel’lﬂbuts ot
[imte pneumatic, el ecironic/electr cal

conditiRgg 1 of ATPISAEICh 10| Lt SRR oD B "V progremimod
logic £8itQVer, QbinHuiaL, ioe o@ierf‘s&tﬁﬁ SRtHnD 660 myopmmucmmm foshexample,

ensing BBHER D PRI IR Pk B BF P SUoaTLa O LR Q08 gt eppertuce

610, ofl exit estodiyréids 0 At fivg eadinelgpdedshan appoaptratedyt eonistrected or programmed
lgr ea)%ur I Zlng’tl oc? 6%&30%0?%!‘%9311}19&1355%8%06 HM E)r 1'!)992& B@h&r maxlmum

&fined “conditrons , as shown in F G
pressuge. t éhpmiabruﬂe H&h 600 ma@mowm)vedged oh Eindedir ?eé%lﬁﬁﬁﬁé’& device

{not bﬁfﬁwf Iﬁ?%tmcﬂ)édﬂg oP8Q:rOke 5&3& - AL PElthes QERGASRY ch@ﬁge and/or
e e X aus

conveyi ng system When t he terrperatur
as engjem arsed A0 2xhRush SURREEUTS RERIRET P C8PAD SYpEeR 008 dpayyfngtruct or

allow HRVE prefsafiz8%a WRbi8e 30D tdslo® due@Beblse OF fhelintreAdEn exhaust gas
referabl adj acent the air regﬁyrlzatlon %GVIC T i
velocigg o Mteﬁli%%‘é R ecommtss (s TRV Z58Y SV 07 EB™3%0 95 °F mon
pressuliation. ddvicew fid olter egﬁﬁmgag dvdr@ﬁcﬁioﬂ/ﬂhﬂ&bﬂ&r@p @ach as the
ri zation device may_be cant e
moon ol e St SR AL B, e P PAGe SoEGare G o other
transdbdees ﬁ:evdemmgﬂf@arﬂamemgma ekbast igews afe béieg tcn‘aﬁgimaedhc area. In

loads.

rorocF R B0 DR B G B4 e

pressubegag sarppm @l siystyme oy tibeeasngcietier ﬂm%deﬁlt ‘Pfé?gmamﬂ@e g’stems
on]met &@9&} gfrnaie e (ﬁl%abﬁlnzaﬂs %séarnéy@tts %eg.;eﬁ orﬁﬂiﬂnon

exhaust from multiple squrces.

e%%%d Sithen PR R P AT 1o TORSPOIGBr ey eenorsl
dlscbﬁéé 1R FRY R C@Rib 1) hnibb BinenBX dbipbratihg @6c 20 Qdorc M3pdts of the

froma gl e engi ne or .exhaust pi pes 50

ventiuin AisPiPg HTE PR OHgH RETY THOGReR! et PO porise

mtmha.ﬂha tthefbenaf ad pipdshl &ﬁmgmaamzﬁﬁ&m above were directed to
. PCT / US20061 11 d re

sing g%ﬁnﬂ G S e
aocommm«iaieamadam)dhau}mala jnbaxoksl . combustion cnginc cxhaust pipes arrangcments.
Further, the various methods and embodiments of the improved completion system can be
included in combination with each other to produce variations of the disclosed methods and

embodiments. Discussion of singular elements can include plural elements and vice-versa.
Some elements of the invention have been described functionally and can be embodied as

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



Sophi sticated i npl enentati ons of the inventions

di scl osed herein may conprom se conputer or expert

systens that control the systemin response to one or

nore inputs or s conditions. For exanple, 10
W‘?W”U‘é”??’ﬁt es a di spersion Z stem 800 i n whi @ﬁT’éJSZU“G’“””

programmed | ogic controll ¥ conputer, or other such

system 600 rmay nonitor or detect, for exanpl e,

engi ne speed 602, engine |oad 604, w nd speed 606,

wi nd direction 608, exhaust tenperature 610, or exit

velocity 684. At |ow engine speeds, an appropriately

constructed or programmed conputer 600 may instruct

- 6Bbe tieeniipps piaes sbeqnz descohedicip dhe oaumtorlo of yprefrredr and other

embodiﬁéﬁts%&l ﬁﬂﬂ@vb@ BLHESEMES oﬂﬂeehﬁéitﬁhyhas tHE:Sn E%ﬁnﬁ&ﬂ Obvious
instruct .a second or, third air pressuyrizatio

modlfefé%w@nd phgetiarMe deserded FF‘bHBmt‘?Pt‘uaﬁ%?" whose of ordinary
skill idebdé aas eTHUiEIM sed Asid Wedisbie ke et diinoms aﬁd‘lﬂé’tgﬁteadhﬂi/ B limit or

s SN SRR LR EIBHALEL ot 15835, b,

in coqﬁrreﬁignmlzﬂublpatend hwscApﬁMGﬁntsomsh(bw ﬂxﬂwpr@e@aﬂssacbmoﬂtf@aﬁons

and it lcfl%vgt? S g%b% u@fthig e sXS" 08 Q{’ﬁ /_Mrff Bﬁgfeg{rsyof Ertlgefoliowmg

chﬂma|r IS pressurlzatlon deV|ces. I n ot her enbodi nents,
a wor kspace or inhabited area, such as the nopon poo
on a drilling rig, may have one or nore carbon
nonoxi de detectors 650 or other transducers for
det ecti ng when engi ne exhaust gases are being
circulated to the area. In response to such
information fromthe inputs, the PLC 600 may i ncrease
the output of the air pressurization system 644 or
systens by increasing bl ower speed or bringing nore
systens 20 online, and/or nmay rotate 686 a
di rectabl e nozzle (See FIG 8) to a desired
orientation. OQther and further enbodi ments can be
devi sed wi thout departing fromthe genera
di scl osure thereof For exanple, enbodinents
i ncorporating one or nore aspects of the inventions
di scl osed herein nmay be used in any orientation
vertical, horizontal, or otherwise wthout affecting
the function and purpose. Although the descriptions
above were directed to 25 single engi ne exhaust, it
wi |l be appreciated that the systens can be nodified
and utilized to accombdate conbined nultiple
i nternal conbustion engi ne exhaust pipes
arrangenments. Further, the various nethods and.
enbodi nents of the inproved conpl etion system can be
i ncluded in conbination with each other to produce
vari ations of the disclosed nethods and enbodi nents.
Di scussi on of singular elenents can include plural
el ements and vice-versa. 30 Sone el enents of the
i nventi on have been described functionally and can be
enbodi ed as separate conponents or can be conbi ned
i nto conponents having nmultiple functions. WO
2007/ 073531 PCTI US2006/ 061798




12 The inventions have been described in the context
of preferred and other enbodi nents and not every
enbodi nent of the inventign has been descri bed-
Qovious nodifications and alterations to the
descri bed enbodi nents are available to those of
ordinary skill in thecgivihe di scl osed and
undi scl osed enbodi nents are not intended to |limt or
WHAT IS (1edMEIXES: t he scope or applicability of the

I nvent ] on concei ved .of h | | : er,
1 ABSEBreRR B AR Re R ST I ARk i RhE
aliBuliti bohpRia®b Babmahdl poudh oTadickhuaat pipashe adaust pipe
i nprovenents that cone within the coPe_or ange ft
associatedqwitivan ergine af the lyeudtae) taga gl which xhust gagses RVATHGSITS
.. WHAT IS CLAIMED | S: - 1. A system for mani pul ati ng
‘@km“y%ﬁﬂine exhaust away froma structure conprising: ~a .
a@@;&%&ét@l? SR} Rirhiflem dirgiressidtatipo syston codplehtodhhbersing in
pipe, fhe exhaust pipe assqciated mitgran %ﬁ%%ﬂe’£€¥SUdl
fluid cormenisatiancthercwith 9pd G SWTEIR WRHATSEUYLSE Sd™ 3
first, .veloecity:. ) _ Ofdha@d pirlane e
that the lélierc'%sﬁ scgm%ﬁmzegﬁ%ﬁﬂg f@%@m oﬁ% ?g%in 0 ﬁ}dg hotsi ng. in
combinelilodisds &AM Mbash arna tcoendvilodityamehtedhin Ga fiey velgcity and away
- I'nject pressurized air into the housing such that
from thetshracturg ect ed air conbines with the exhaust gasses
exiting the exhaust pipe and the conbined gasses
exit the housing at a second velocity greater t han
2. - ThBeysidni 6f clvi@l bowheteinrm aawalyr Tegionrs formes PEIMEER alp insyle surface
The syst em of Cll.@%ﬁ’ wherei n an annular region is ‘
Ofﬂﬁﬂﬂﬁ@ﬂﬁ@@dﬁ%PﬁﬁﬁﬁSH%Q? itHeP®r face of the housing and
an outside surface of the pipe. 3. The system of
claim2, wherein an exit portion of the housin .
3. Theswstds efclaine dywherginrg cxiigortian ofhe hopsingropmmseya converging
-claim3, wherein the annul ar region-has an area
nOZZ]-e-substantially equal to a discharge area of the
pressurization system 5. The system of any one of
the previous clainms, wherein the ﬁir presa;;ization altoa
4  Thysyseem of olejpr Bswherain the pnmpgraegion has anargy subsiapiafly equal to
.. devi c and a .housin ransition. 6. The system of
dlSChaIgEIaé‘?arﬂ%g}e W%ﬁ}”é‘?%m(%sggtg%nf pressurization device is

- selected fromthe group

5. The system of any one of the previous claims, wherein the air pressurization system -

comprises an air inlet, a pressurization device, and a housmg 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-overloading blower.

7. The system of claims 5 or 6, further comprising turning and straightening vanes in
the housing.
8. The system of claim 7, further comprising a mounting spool or vane section coupled to

the pressurization device.



consisting of. an axial fan, an axial blower, a
centrifugal fan, a centrifugal blower, a non-
overl oadi ng fan, and a nop overl oadi ng bl ower. 7. The
systemof clainms 5 or 6, further conprising turning
_ .and stralghtenlng vanes in the housing. 8. The '
'aﬁ'% Tt e $ Dhtid®created b
_9‘ TE% ﬁ%wggge:xﬁ%%gﬁg tgk theepggggurlzatlon Y
ihepm&ﬂﬁﬁﬁﬁﬁsyﬁﬂmJSa@ﬁhﬁﬂ&ysten1of any one of the previous
clainms, whérein the pressurization created by the
pressuri zation systen1|s adj ustabl e. 10. The system
10. THJ a%ﬂe\ﬁl 8P§}ﬂ§ﬂe 1BVioQYSlaftha '\hﬂ%relﬂf\ﬁ@t‘p?ésﬁlﬁﬂﬁﬁon system
sur i zati-on system conprises a duc axi a
com@nﬁﬁbﬁmaﬁﬂakkﬂbﬁhﬁxsysten1of any one of clains 1-9,
wherein the pressurization system conprises a
non-overl oading axi al blower. 12. The system of any
11. 'Iﬂ@ 5P 6F & am;he]of%laﬁﬂg QL iwhetdi® tHRITRSSHHiAazioh ke¥icrs ¥omprites a
rises non-stal | i ng axi al blower. 13.” The
nonovmﬁyﬂhqnnamlﬁmwmnne of the previous clains, wherein the
air pressurization systemis conputer controll ed.
14. The system of any one of the previous clains,
12. %rs‘f:‘én{‘ of By 4t LB ALY, viHeRdh G fRessiiasidHEEstem comprises a
_ uction i'n the exhaust gasses. 15. A nethod of
nonsmﬂn@nmmum&hmng engi ne exhaust gases away from a
structure, conprising: providing a housing having a
converging nozzl e at one end; coupling the housing to :
13. THe §}%Eé% BRIt dfQRe Pevidis elaghﬂezvlm(dmtl&tmmrpgmzahon system is
coupling a’separately notorized air pressurization’
computeg yatteatiedo t he housing; injecting air fromthe
separately notorized air pressurization systen1into
the housing; entraining the exhaust gases with the
14, ThOkReREr ahy oncsithe preldus sipimbeviereibitmedjetledial creates a
through the nozzle at a velocity greater than the
- pressure ggdvgtian in G sxBIUshEasEtd away fromthe structure. 16.
The method of claim 15, further conprising creating
an annul ar regi on between the  housi ng and the pipe.,
15.  Alfethdhef mahipothtiof cogiab exhiBist fases deay Temprsiryfipty, comprising:

injecting the air at a velocit bst ant i al
prod&dmg a h%usmg having a converging Hozdle 2O & t y

couplmg the housing to a terminal portion of an engine exhaust pipe;

couphng a separately motorized air pressmzatlon system to the housing;

injecting air from the separately motorized air pressurization system into the housing;
entraining the exﬁaust gases with the injected air; and

expelling the combined fluid through the nozzle at a velocity greater than the exhaust

gas alone and away from the structure.

16.  The method of claim 15, further comprising creating an annular region between the

housing and the pipe.

17.  The method of claim 16, further comprising injecting the air at a velocity substantia}ly

equal to or greater than a velocity of exhaust gases exiting the pipe.-

18.  The method of claim 17, further comprising locating the housing substantially



equal to or greater than a velocity of exhaust gases
exiting the pipe. 18. The nethod of claim 17, further
conprising locating the hausing substantially 15
~cylindrically about the pi'pe. 19. The nethod of any
one of clains 15-18, further conprising providing an
. .-al,r inlet hood for the air pressurization system
Cyhmhufgya#ﬂ%%ﬁﬂ?ﬁgd'of any one of claims 15-19, further
) conpri sing determ ni ng how nuch pressurization from

' ‘the air pressurization_is needed to.adequatel e
19.  Thamephodaf any pee @fﬂ%@g@tlii-]d!aggﬁ‘ger ﬂnprﬁ% fnﬁlggy %]fe_ura Ir%et hood
for the aﬁ‘%gesglgriz%ldﬁll[; BRtche 20, further conprising determ ning

urre speed of the engine. 22.. The nethod of
any one of clains 15-20, further conprising
determ ni.ng one Qqr, por ther conditi . 23
0. Frermsmhet oy aneos et A et s Rk Sl o fuch
' pressuri%tgﬁsﬁ"c{lﬁ it JipeDasiesi s atedell eRsdeqhiielyengiindats pleeckhaust
and one or nore conditions. 24. The nethod of any one
gases. of clainms 15-23, further conprising adjusting the
amount of air injected. 25. The method of claim 24,
further conprising adjusting the -anmobunt of air -
ho] OASInRI 15000, @R dbihipasisg d&6mmifing the current
21. Tﬁg?ﬁgﬁﬁg?g§$§?%$gggmhereln t he coﬁdit%on for
speed ofall§ ergtineng t he anount of injected air is selected
fromthe group consisting of. engine speed, exhaust
-tenmperature, presence of exhaust gas, presence of
2. TRERHYAYT anp B YEALIAEY | SCT0) dinthepnsmpAsing deternmpingomeof more
any one of clains 15-26, further conprising
weather comliigersi ng t he operating efficiency of an engine.
28. An apparatus for increasing the velocity of an
exhaust gas, conprising: a body conprising a housing
73 TR iehhdaT ceXint2 1D Glrthep tormpriging sdinging thoprestugizatipn based on at
| nozzle; and 16 a conduit associated with an engine
least thegngiae speedend oae SHEOFK SPYEEESWi t hi n and coupl ed to the
housi ng such that an annul ar region is defined
between an inside surface of the housing |
24.  The method of any one of claims 15-23, further comprising adjusting the amount of

air injected.

25.  The method of claim 24, further.comprising adjusting the amount of air injected based

one or more conditions.

26.  Themethod of claim 25, wherein the condition for adjusting the amount of injected air
is selected from the group consisting of: engine speed, exhaust temperature, presence of

exhaust gas, presence of personnel, and weather conditions.

27.  The method of anjf one of claims 15-26, further comprising increasing the operating

efficiency of an engine.

28.  An apparatus for increasing the velocity of an exhaust gas, comprising:
a bodyr comprising

a housing having an exit portion comprising a converging nozzle; an



and an outside surface of the conduit; an air
pressurization system having a di scharge portion
coupled to the body and iy fluid communication with
t he annul ar region, the Jischarge portion having an
area that is approximately the sanme as or nore than

08, | QR oR538 o AREuIR BMyligosed withinped cexpled to
R R appeez ot s

_ he air pressurization ,sgsé@gbat .
the housife é@dtobit an angnlpatagiont i alnfined Ratwesnrap iB71ds HEfagk A ousing
gas exitig% the conduit and the injected air entrains
and an oggida S L DEfPPIRE conbined fluid exits the _
of g@\ﬁé’sgmpplq §3Zslté%n divife bldkchirgopbitien abmm&bheh@bodymlﬂé in
_ substantially cylindrical pattern and_agax fromthe. .
 fluid conshtmicitichewiti2fe ahelangsgionathgslisshargs BPTHOD ViR a7 3R &
conduit is coupled.to.a t ] : N of an
: approxmg;gﬂga}gqsagygﬁgﬁfﬂ%ﬁha%ﬁ%e aalg%g%rgt 120 gl’calﬁgi m 28, )
WRALS A it Hfecid inkS B8 HUtiAGLY Gre sy stemicoioprsiges ab velocily

. alr “inlet; a pressurizatlon device, d.a . -
' greater thanamsiledityref ts1eximhe cappaiag the opdyf g}dﬁ[ﬁ% H}Je%deai’lre?nr?ams
__the air pressurlzatlon, | ins neghieatadyfinenhd fitosphere
exhaust g g Usserang e RO bRl d 1024y T S
in a subsERBEINY Eydalkichianttem aeniwayffugathesitmolre. a
non-over | oadi-ng fan, and a non-overl oadi ng bl ower.
32. The apparatus of claim 31, further conprising
o hurning and strai ghteni RES id ddubl8 to HadyinaBortiGher an
. T&‘E)f}@?'aé%ﬂsso ocflalg{%%’%g‘%}h\%%e‘%@i n the tr ansition - '
exhaust §REREI ses a vane section. 34. The apparatus of any
. one of clains 28-33, wherein the pressurization

created by the pressurization systemis adjustable.

D o] i RXLORE pREsueizatidtBsy2Bmdbmpnises @i air
30. ﬁgp%ag%ggﬁf(ﬁéﬁg%rﬁe;?tem cgrrpsl’rilszes a ducted axial

inlet, a pésSurdtatioB Aevittiamd prisnsitios. of any one of claims 28-14,
wherein the pressurization.system r conprises a
non-overl oadi ng axi al blower. 17 37. The apparatus

3. TRE aBWaBP8f Qhint A WRerd@-tBair phessiizatiohéevice is selected from the
pr e

urization system conprises a non-stalli Lal -
group cdsBYiRg of: 38 axikh Gnappaxial PlowWer. a8l - pg}%ﬂ%}@ig\yﬁ?r, a

" “wherein the, ai 7t o i :
non—oveglg%{ig% qnear?d AhonBV& osa%{ﬂgz‘tﬁg%gﬁ Sys em I'S COﬁ'pg mer

32.  The apparatus of claim 31, further comprising turning and straightening vanes in the

body.
33.  The apparatus of claim 30, wherein the transition comprises a vane section.

34, The apparatus of any one of claims 28-33, wherein the pressurization created by the

pressurization system is adjustable.

35.  The apparatus of any one of claims 28-34, wherein the pressurization system

comprises a ducted axial blower.

36.  The apparatus of any one of claims 28-34, wherein the pressurizafion system
/

compriscs a non-overloading axial blower.



39. A nethod of increasing the velocity of engine
exhaust gases, conprising: providing a structure
havi ng an engi ne and an engi ne exhaust associ ated
therewith; providing a body conprising a housing
having an exit portion conprising a converging

nozzl e, and a conduit disposed within and coupled to
t he housing such that an annular region.is. defined

37. The&mmemwaﬁﬁmmgnd@f§®ﬁm%3%1%ﬂﬂﬁﬁ%nﬂﬁdgﬁﬁﬁnﬁﬂ@néﬁﬁmn
. outsid urfa the conduit; providing an air
compnse&raerg)glbﬁ?ql %l %[?em having a di schar ge portion
coupled to the body and in fluid comunication with

t he annul ar ‘regi on, the_discharge rrtion havin
38.  The egpatdies of 4ng oappF eimmi%s | Wil él%eal’é%m%ﬁmﬁ%t} 95?’% m is

nnul region area; injecting air fromthe air
Computef)f;%rg?@?‘fl'zati on systeminto the body; coupling the
. . - coupling
engi ne exhaust to the conduit; entralnlng exhaust

gases exiting the conduit mnih he L%Jected ai.r:
39. Pemmori.oﬁ geraingdhpyAedtr A g F S 89m8ﬂﬁng
cLLY 3 ¥Ela06i dsyocgtt@btherewith;
pf%vé mtgﬁ %ust ﬁ]ggzés{l r&%gﬂ%ghgﬁg %%511?/ from tshoe
pedvidiaf dhedy é@npfitxﬂg ahbhsiog bdving ai mlti@rtl@lm PQTARTSING &

. conprising inj ctlng the.air t
convergioaBeEAn APPSR ST EECIPI KAyt Sl
annular I%éﬂ)ﬁlﬁ a%;fﬁﬁﬁ %%tv@é&'ntah'?ﬂslﬁéqﬁjrﬁ@@ gfHht hoﬂslng diear@miiéidel smrface of

further conprising locating the
m@cmxm@y5|ng substantlally cyllndrlcally about the

conduit. 42. The metho -
PRI G A @B BT A Op POV BRI A ¥ iR Poflootilod o e body
and in ﬂﬁfaecoﬁ#n'imﬁ £i98 WitiZ@L hefu1eMeEien) thd discldige patibntiahg amyrea that
alns 39-42, further conprising determ ning
1samm0kmmmmmdhsmpbassunxma@ﬁ@nmﬂmﬁﬁgpﬁéﬂﬁtr pressurization
is needed toq, adequat el xhaust
iggetuge aty gom jhe apf%éesﬁgf QF%sPegﬁﬁgatt (gggbg) §cl ai ms 39- 43,

cBH biiiehe CRARE b Wehesdndaitng the current  speed of
the engine. 45. The nmethod of any, one of clalﬁg
re

eBPraiding dxhaush gases SR Shhigpndart SHHR Hegecakatp An
B lRE e CaRR I a f5 EERATR el iEothhdbeptiore at 2

velocity @Pea@dr thadn€Bs xHdnet @rsglcme asp eedy fno thastragturor e
condi tions. 7

40.7 -The method of claifn 39, further comprising injecting the air at a vélocity substantially

equal to or greater than a velocity of exhaust gases exiting the conduit.

41. The method of claims 39 or 40, further comprising locating the housing substantially
cylindrically about the conduit.

42, | -The method of any one of claims 39-41, further comprising providing an air inlet

hood for the air pressurization system.

43.  The method of any one of claims 39-42, further comprising determining how much
pressurization from the air pressurization is needed to adequately manipulate the exhaust

gases.



47. The nmethod of any one of clainms 39-46, further
conprising adjusting the amount of air i njected. 48.
The method of claim47, fi@ther conprising adjusting
the anount of air injected based one or nore
conditions. 49. The nethod of claim48, wherein the
44, Thomdithddof hgonadf deinsip-4hdunhe eampesing Atewriathedhe current
sel.ected fromthe group consisting of. engine
ﬂmai“@%%@&?“éxhaust tenperature, presence of exhaust gas,
presence of personnel, weather conditions and one or
conbi nation of these. 50. The nethod of any one of -
45.  Thk aiatieod3s-a69 oné of claies }%%rfuléhﬁigomﬂ?@ﬁléaé?tﬁ@u% one or more
ating efficiency of an engine. 51. An apparatus
“ma&wrF§F£W§ﬁrpulatlng an exhaust gas, conprising: a body
conprising a housing having an exit portion, the exit
portion conpr|5|ng a conver.ging nozz] e; a condui.t

46. T&iesrmlmiob fieilaimi 44, &arthies a@epRsipR AUREBITSG ePlﬁ%Suﬂé%}Qang"ﬁ%?n‘&l at

t.he h t hat I
least theE e e Fporti ni AR ALHBLN hndBEE. (I 08 S Y he housi ng

and an outside surface of the conduit; and the
' conduit adapted to cou a ter.ninal. port
47, Thamskhslsangase pi g m&ﬁ%@%ﬂtﬂ%ﬁﬂ@ﬂ%&@b‘?m? AgpOlunt of
' gine on a structure; an air pressurization system

a]Im-]eth&?g'nprising a separately notorized air nover and a
di scharge section, the air pressurization system

coupled to the bod in seal.ed arrangenent
% Tﬂaﬁ@?ealpqd oSBT S oS5y B SRR G S G 0L e
oneorn%@ glon with the annul ar region, and has a

I'sC arge section area that is approximately the sanme
as or nore than the annular region 19 - area; and

49. V\her ooy, (gtJaﬁlql 3/89 3@@'@% &?&egﬁfélggg%r I&euﬁg()dﬁlle?}[naﬁjg?oﬁhfected air
is select&f(f‘?&]ﬂ %ﬁg @bfsi& fl aiddypebdxhiist eanvangt, Mesence of

nozz irecte way fromthe structure. 52. A

exhaust gt heserok oﬂpcmcmnelhg)v@khfa gendifereandanapr sorpbingtion of these.
structure, conprising: providing a body conprising a
housi ng having an exit portion conprising a

50, TRERVERRG ?%é lo® cladhsl3 @40 ofvethibrt codisipingancredsity the aperating
| east a portion of the hou3|ng and coupled to the-

~ efficiendyofehrggisach that an annul ar region is defined
bet ween an inside surface of the

51. - Anapparatus for manipulating an exhaust gas, comprising:

a body comprising __

a housing having an exit portion, the exit portion éomprising a converging nozzle;

a conduit disposed within at least a portion of the housing and coupled to the housing
such that an annular region is defined between an inside surface of the housing and an
outside surface of the conduit; and '

the conduit adapted to couple with a terminal portion of an exhaust gas pipe from an
exhaust gas-producing engine on a structure;

an air pressurization system comprising a separately motorized air mover and a
discharge section, the air pressurization system coupled to the body in sealed arrangement
such that the air pressurization system is in fluid communication with the annular region, and

has a discharge section area that is appr0x1mately the same as or more than the annular region



housi ng and an outside surface of the conduit, the
conduit adapted to couple wth a term nal portion of
an exhaust pipe of an engife | ocated on the
structure; providing an air pressurization system
conprising a separately notorized air nover and a

' areEl;andischarge section, the air pressurization system

cou |l ed to the.b al,e :
Rty b getin s BT By e HERERR s§HER and the
comblnéa%‘irﬁiﬁ' e&BinisP Pasirt Bxpelied ettt @e coe@@ig nente ridifected away
di scharge section area that is approximtely the sane

ﬁOHﬂh%ﬁmxmﬂmnre than the annul'ar region area; injecting
air fromthe air pressurization systeminto-the body;
and expelling the conbined air and exhaust gas from

52, A hetbady dabctg\eRhAasH hascghiway Bomtdmnchiideomptisingt gas

al one and away fromthe structure.

pr0v1dmg a body comprising a housing having an exit pomon comprising a
eonvergmg nozzle, and a conduit disposed within at least a portion of the housing and
coupled to the housing such that an annular region is defined between an inside surface of the
~ housing and an outside sﬁrfaee of the conduit, the conduit adapted to couple with a terminal
portion of an exhaust pipe of an engine located on the structure;
7 providing an air pressunzahon system comprising a separately motorized air mover - -
and a dlscharge seetlon the air pressunzauon system coupled to the body in sealed
arrangement such that the air pressurization system is in fluid communication with the
annular region, and has a discharge section area that is approximately the same as or ﬁlore
than the annular region area; |

injecting air from the air pressurlzatlon system into the body; and -

expelling the combined air and exhaust gas from the body at a velocity greater than

the exhaust gas alone and away from the structure.



