EFFLUENT COLLECTI ON UNI T FOR ENG NE WASHI NG BACKGROUND [ 0001]
The present disclosure is directed to an effluent collection unit for
use duri ngwengisnesashi ng. [ 0002] Existing engi ne pEalB2008/085480
equi pnent includes a collecting device for capturing the wash
effluent. The col I dey] i r rte atrailer to an
airport, towed tokﬁﬁ@bQﬁFcfé#ﬁgbtﬁai%ﬁ@%ﬁgc%eﬁﬁﬁgNFh@Ag%ﬁW%e. The
collecting device is not collection effective on all aircraft

vari ati ons. SUMVARY [ 0003] As described herein, there is

provi ded an effluent collection uBREXERYUERGi ne washing. The effl uent
collection unit broadly conprises a portable trailer having a

plurality of sides formng an internal conpartnment and an effl uent
col | ecti on syEi@hlpd%et poaeaniv dhtmlesird riseddakctefphet s flbrent
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collecting device is transported on a trailer to an airport,
towed to the aircraft, and set up behind the engine. The
collecting device is not coilection effective on all aircraft
variations.

SUMMARY

[0003] As described herein, there is provided an effluent
collection unit for engine washing. The effluent collection
unit broadly comprises a portable trailer having a plurality
of sides forming an internal ccmpartment and an effluent
collection system positioned within the internal compartment
for capturing engine wash water effluent when the trailer is
placed in an operational configuration.

[0004] Other details of the effluent collection unit, as
waell as advantages attendant thereto are set forth in the
fellowing detailed description and drawings wherein like

reference numerals depict like elements.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005} FIG. 1 is a front end view of the effluent
collection unit in a stowed position;

[0006] FIG. 2 is a rear end view of the effluent
collection unit in a stowed position;

[0007] FIG. 3 is a side view of the effluent ccllection

unit in the stowed position:



BRI EF DESCRI PTI ON OF THE DRAW NGS [0005] FIG 1 is a front end
view of the effluent collection unit in a stowed position;

[ 0006] FI Gvo2ouvsn7®17 ear end view of the effluent col | e®dTars2e08i085481n a
st owed position; [0007] FIG 3 is a side view of the effluent

col ot on Uikdodg Wi SUONECROAAI ko5, cpe BOROBLAEL Sy oy an
[0009] Rifit G & alepldeedi pusotidhe ef fluent collection unit in a
depl oyed pOSIEdéHy] FIG. 5 is a side view of the effluent collection
unit in a deploved position;

[0010] FIG. 6 is an end view of the effluent collection
unit in a raised and deployed position;

[0011] FPIG. 7 is & side view of the effluent collection
unit in a raised and deploved position;

[0012] FIG. B is an end view of the effluent collection
system in a deployed position; and

[0013] FIG. 9 is a side view of the effluent collection
system in a deployed position.

[0014] FIG. 10 is an end view of the effluent collection
system in a deployed position.

[0015] FIG. 11 is a side view of the effluent collection
system in a deployed position.

[0016] FIG. 12 is a front end view of the effiuent

ceollection unit in a stowed position.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)

[0017] An effluent collection unit is provided that
includes a rugged, compact, self-contained, transportable
trailer that is easily transiormed into an efficient,
versatile effluent collecting device.

[0018] The effluent collection unit is intended to
capture the engine waiter wash effiuvent which contains
contaminates from the engine cleaning process. The effluent
collector unit prevents discharge of contaminated water to the
environment and allows the washing of engines at an airport
gate, in a hangar, or at other locations in an airport
operations area.

[0019] The effluent collection unit improves engine wash

operations, leogistics, safety, and performance. The effluent



[0010] FIG 6 is an end view of the effluent collection unit in a

rai sed and depl oyed position; [0011] FIG 7 is a side view of
the ef fl uewp 20@oreation unit in a rai sed and depl oyed pEaI/ES2008;085450
[0012] FIG 8 is an end view of the effluent collection systemin a

depl oyed ition; an 0013].FIG 9 is a side view of the
ST T vt CEb b it ay Fa PR BTG byed bodiaeantes. mash 1on bt
10 is anpesghmiewef dikerebhtbentheadtdgicld amssysheari Ana depOyed
posi tion. [0015] FIG 11 is a side view of the effluent

col | ect i O S/t 1A% a depl oyed positi on. [0016] FIG 12 is a

front end vieporfolt hdeekilcugBht COL1 BE&EE QA Uik 1D 8<SERYRE DOSHidN.
1 - 3 in its stowed towing configuration. As can be seen from
these figures, the unit 10 includes a trailer 12 having a base
13 to which a plurality of wheels 14 may be mounted. If
desired, each of the wheels 14 may be provided with either a
power brake or a manually operated brake. The brakes should
be independent ¢f the position of a towing bar 32. Further,
the base 13 may have a plurality of extendible and retractable
legs 16 for stability purposes.

[0021] The trailer 12 has a front end wall 15, a pair of
opposed side walls 18, and an end panel 20 having a first
section 22 which forms a rear wall for the trailer and a
second section 24 which forms a top panel for the trailer.
Behind the front end wall 15 may exist a plurality of dreoplet
separator panels 17 which are moved as shown in FIGS. 4 and 6
to form a wall of droplet separator panels which remove
effluent from the air flow. The droplet separator panels 17
may be formed from a droplet separator or adsorption material
or profiles that removes droplets from the air flow. As shown
in FIG. 4, the opposed side walls 18 may be pivotally mounted
to opposed sides 26 and 28 of the base 13 or platform 38 to
move between a retracted position where the opposed side walls
18 are substantially perpendicular to the base 13 to a
deployed position where each of the side walls 18 is at an
angle with respect to the base 13 or platform 38. The side
walls 18 may have extendable panels as shown in FIG., 4 or as
shown in FIG 12. The panels may hinge to form at least a
portion of the roof of the collection unit when in the stowed
configuration or open to form collection surfaces as shown in
FIG. 10. The positioning of the side walls 18 around the

panels 17 provides a path or duct for channeling or forcing



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT( S) [0017] An
effluent collection unit is provided that includes a rugged, conpact,
sel f - cont awoedyy/arvansportabl e trailer that is easily trrasiosmesdsnt o
an efficient, versatile effluent collecting device. [ 0018] The

ef f | uent coII nit i.s.intended t.o ture .the_engi ne water wash
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i nproves engé ne wash operations, logistics, safety, and performance.
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recycl es e effluent 20] The effluent collection unit 10
i s shownlli¢ FIGEDrtE 233may besusedweal nasdi e gkl garaidon. 2Asarwhr? be

seen 11 omihess. i gures. bgqunL J,bnchiides, astr ghler iR having a
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purposesp031tlons Further, suitable locking mechanisms (not shown)
may be provided to lock the walls 15 and 18 and panel 20 in
their closed position during transport of the trailer 12.

When in their closed position, the walls 15 and 18 and the
panel 20 form an internal compartment 30 in which the elements
of an effluent collection system may be situated.

[0022] As shown in FIG. 5, the trailer 12 may have a
towing bar 32 attached to a front end of the base 13 for
allowing the effluent collection unit 10 to be towed by
another vehicle, such as a truck, a forklift, an airport tug,
or some other vehicle, or to be manually moved. The towing
bar 32 may be adjustable in height. Further, the towing bar
32 may be removably mounted to the base 13 or may be pivotably
mounted to the base 13 so that the towing bar 32 is movable
between a stowed position and a deployed position. The towing
bar 32 may include a receiver 34 for installation of either a
pintle hook or ball-type hitch. If desired, a support wheel
36 may be joined to the towing bar 32 to add additional
support. The support wheel 36 may also be powered for driving
and steering the effluent collection unit into position for
use.

[0023] As shown in FIGS8. 6 and 7, the effluent ceollection

unit 10 further includes a platform 38 which is movable



[0021] The trailer 12 has a front end wall 15, a pair of opposed side
wal | s 18, and an end panel 20 having a first section 22 which forns a
rear wal |l Wworzoadgexivai | er and a second section 24 whi chpdTowSTBISASI48(P
panel for the trailer. Behind the front end wall 15 may exist a
pluralit dr opl et, .se parat papel s 17 are moved as shown in
s 4 S e O e aRl T P S el s BeBr S antre ahigh remove
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platform 38, and the base 13 may be formed from any suitable
waterproof and corrosion resistant material. If desired,
personnel access doors or panels 21 may be provided in the
walls 15 and 18 and the end panel 20 to access the internal

compartment and storage areas within the compartment when the



relative to the base 13. Any suitabl e neans, such as a forklift,

vertical lift, hydraulic cylinders, electrical actuators or a power
unit, may we wadvdio nove the platform 38 relative to tHE/tss®/ 08380
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fittings and hoses may be provided as needed. The tank(s) 356
may store effluent for at least two engine water wash cycles.
The tank(s) 56 may be formed from a corrosion proof and leak
proof material and may be protected from puncture damage as
needed. The tank(s) 56 may be mounted to the base 13 or
platform 38 in any suitable manner.

[0029] The effluent ccllection system 50 may alsec include
a preliminary hydrocarbon adsorption or oil-water separation
mechanism that serves as a primary remover of oil from the

collected effluent. Lipophilic materials added to or integral



[0028] The effluent collection system50 may al so have at | east one
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may be connected to the tank(s) 56 located in base 13 or platform 38
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[0030] T@Be@fflﬂ;@ﬁcta@lnl eobkonitni 4 guichavwemreanyips fmthrempmaéd of
m st and_cont am.nat. wnstream fromth r et . separ at or neI s 17
such as MRt° %g% éﬁﬁgngoﬁes?ﬁge}ﬁ%r%ﬁ%ﬁ ecﬁ'ifoﬁ 555'5?%??8% %% S i st
filtratipromatter |ealgl|@leaﬁ>ed dopnsd r eanmddam theideopl et separat or

panel s 17. 31] _The effluent collection unit 10 if desired,

may provide a[qpé%’]oér oF TFEHBUF ngPeFFF et WHdmiOhBagngt hedeschiribt

area. A pied 10mhiN0ge iW BERIasEELTK CaMEEto PP tWol-h, t ADER ok L P
fl exi bl e hose may be prOV| ded for extracting effluent fromthe engine

via a puiftloindradyumldeyi eecess to the engine exhaust.
[0033] The effluent collection unit 10 may be used with a

wide variety of commercial and military on-wing and tail
mounted engines. The effluent collection unit may cecllect
effluent from the bleed ports, bypass ports, etc. of the
engines. If necessary, this may be accomplished with movable
and/or extending panels 18, flexible shrouds, supported ducts,
and/or diverter plates.

[0034] The effluent collection unit described herein has
a more rugged design for use in harsh airport environments,
improved operator safety, simplified operation, reduced
maintenance and more efficient logistics, transportation and
storage features.

[0035] The effluent collection unit 10 may be easily
maneuvered when empty by one person and when full by two or
more persons. Further, transfer of the effluent collection
unit into its deployed position can be done gquickly, i.e. less

than 20 minutes.



[0032] The effluent collection unit 10 may, if desired, have a
built-in adjustable | adder or platform wth non-skid coating, to
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VWHAT IS CLAI MED | S: 1. An effluent collection unit (10) for engine
washi ng conpri si ng: a portable trailer (12) having a plurality
of sides (15, 18, 20) in a retracted and non-operati onal
configuration form ng an internal conpartnent and at | east one
dropl et separator panel; at least two of said sides (18, 20)
bei ng novable fromsaid retracted and non-operational configuration
to an gpenr pesidiov@androper ati onal configuration wherein said two
sides create a pa or channeling an effluent/air m xture exhausting
cont ai ni ng engi ne wash water from said engi ne to sai d at | east one
drolet S r r e ro i d i ne wash water are
sepgr at ed o%@aleg?’g éol"@eétm me&r hférzt coﬁl |o(?1 sils lé}ﬁ(SO)
whi ch regmdxe §iasd 1 i oned within said internal corrpartnent when said
trailer is in said non-operational configuration; and sai d
effluent collection system being exposed by novenent of said two
si des so as SARIN L Engi 1 M f 'ﬂ@ﬂ; vﬂe_p i i
is placed i nat ;bal d o%e%atl onr%er con |\3ﬁatlr‘§lt| onElc al SRldtdd S J

18, 20) in a retracted and non-operational configuration

forming an internal compartment and at least one droplet

separator panel;

at least two of said sides (18, 20) being movable from
said retracted and non-operational configuration to an open
position and operational configuration wherein said two sides
create a path for channeling an effluent/air mixture
exhausting containing engine wash water from said engine to
sald at least one droplet separator panel where droplets of

sald engine wash water are separated from said air;

an effluent collection system (50) which may be
positioned within said internal compartment when said trailer

is in said non-operational configuration; and

said effluent collection system being exposed by movement
of said two sides so as to capture engine wash water effluent

when said trailer is placed in said operational configuration.

2. The effluent collection unit according to claim 1, wherein
said plurality of movable sides includes an end panel (20)
movable between a retracted position and a deployed position,

a first side panel (18) movable to a deployed position, and a



2. The effluent collection unit according to claim1l, wherein said
plurality of novable sides includes an end panel (20) novabl e between
a retracted position and a depl oyed position, a first side panel (18)
novabl e to a depl oyed position, and a second side panel (18) novable
to a depl oyed position, said second side panel being opposed to said
first side panel. 3. The effluent collection unit according to claim

2, whergd @il gh @b pade! ({20)mddso e fid i $8616 P (B2 whb,eh dordms a
rear end of said trailer and a second section (24) which forms a top
panel f¥rcayyl citairarel Heimheorpdiadnto cadidciiost upide gooorlding to
claim3, wherein said first section (22) is pivotally connected to
sai d second section (24) so that in said deployed position said first
sectiomis @d gneel wérith wilbéstemnmﬁf&td@ibﬁ[%cj of drsc Bt iefd ) ugtdrein
col | ection systenlor trough (50). . 5. The effluent collection unit

accor diTREG 7 &anal FRRX HeFs conpri s et Wt (4% m WiBEyh fprms a
suppor tidg salf &f fémtt%i ti,np asyssg(gnr mﬂ%&?&%e 4 3)wp; M&ﬁ}ns

said platformis connect sald pl at el ng nova atlve
to sai & bage.rarel Ther efdidiemtaiciodd ection unit accordi ng to cI aim5,
further conprising neans for allowing said platformto be noved
relative to said frame by a forklift or vertical lift nmechani sm

4. The effluent collection unit according to claim 3, wherein
sald first section (22) is pivotally connected to said second
section (24) so that in said deployed position said first
section is aligned with said second section and forms an

effluent collection system or trough (50).

5. The effluent collection unit according to claim 1, further
comprising a platform (38) for supporting said effluent
collection system and a base (13) to which said platform is
connected and sald platform being movable relative to said

base.

6. The effluent cellection unit according to claim 5, further
comprising means for allowing said platform to be moved
relative to said frame by a forklift or vertical lift

mechanism.

7. The effluent collection unit according to claim 5, further
comprising a first leg (40) pivotally connected to said
platform and to saild base, a second leg (42) pivotally
connected to said platform and to said base; and

said first leg and said second leg forming an X-structure

and being pivotally connected to each other.
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7. The effluent collection unit according to claimb5, further
conprising a first leg (40) pivotally connected to said platformand
to said base, a second |leg (42) pivotally connected to said platform
and to said base; and said first |leg and said second | eg
form ng an X-structure and being pivotally connected to each other.
8. The effluent collection unit according to claim?7, wherein said
first leg (40) is pivotally connected to a first side of said base
and to a first side of said platformand said second leg (42) is

pi vot al8 y Bunreeiciletkno salkdiien wide ofcazdihddse ambin o/ safleféirst

si de of_sai d.pl atform further conprisin third leg (40)

pi vot alﬁ'%/lci:ofnlnlésgft elaeq o a se%%rpdl%?taaceh'r% %Oal?lg%%a%cg Hhd t%“éStseScJoq‘ued of
si de ofssidd bhquatdral mand & fourdind egr (A2)d Mot Bd iy Lopnectetddnd
said second side of said platformand to said second side of said

base. B9 THE lef¥ RHIOCHINeIIVIFURT W R g 19 Hdmal sdietein
sal d efflyent, £ald e{éﬂ@%ﬂ@é }g‘ijdé'% d?ﬁdfgppj}e?@éérrﬁ%&%dﬁﬁ{é :

trough (52) and at |east one ust abl e et separat or panel (17)
and wheraipr issirdy reoviabl =l slietes({W8)pichareiel y tdmnreddtambnitd ad rsedoddir e

t hrough t he nel. (17). 10, The effluent collection unit accordi

Lol ol Y dnditich Kt T Foq 1At TIGHE (SN dort S gt A &
netal ofodrdl iteghttzn (Hikod wacdhrsad b drapl £l separatPrsanelr i s
formed froma droplet separator or absorption material or profiles

t hat r v P et 219G dif t3vel dhi yegarsiv. sidel offhee i fhagst col | ection
unit according to claiml1, further conprising neans (32) for allow ng

said trailer to be attached to a vehicle.
9. The effluent collection unit according te¢ claim 1, wherein

said effluent collection system includes at least one
collection trough (52) and at least one adjustable droplet
separator panel (17) and wherein said movable sides (18)

channel the effluent/air mixture through the panel (17).

10. The effluent collection unit according to claim 9, wherein
each said collection trough (52} comprises a metal or fabric
chute (54) and each said droplet separator panel is formed
from a droplet separator or absorption material or profiles

that removes droplets from the air flow.

11. The effluent collection unit according to claim 1, further
comprising means {32) for allowing said trailer to be attached

to a vehicle.

12. The effluent collection unit according to c¢laim 11,
wherein said attaching means (32) comprises a tow bar which is
adjustable in height and which is pivotally mounted to said

trailer and wherein said tow bar includes a recelver (34) for

11



12. The effluent collection unit according to claim1l, wherein said
attachi ng neans (32) conprises a tow bar which is adjustable in

hei ght and which is pivotally nounted to said trailer and wherein
said tow bar includes a receiver (34) for installing at |east one of
a pintle hook and a ball-type hitch. 13. The effluent collection
unit according to claim1, wherein said trailer includes tail lights

(46), runnido {Agts (s Hakse 14 9hst {oRoolf &Uers ¥20)

reflectors (54); and wherein said internal conpartnent (30) 7includes

a stordyeadrea. 14. The effluent collection unit according to claim
1, wherein said effluent collection system (50) includes at |east one
tank (56) and at | east one punp (58). 15. The effluent collection

uni t acicr ding 4o al@itndol wWher edm i efdd Mg cod | @i Sysierin
(50) includes an in-situ (g%sel i mnary hydrocarbon absorption and

0i | - watTH & dpatiatGont MRS drf b nbightte arf ©il TEMe i broevi &48)
16. The,efifd uent, <ol |apti it.accordi L& imdl, erejnssaid
ef fl uent co% | ec lr}on szs)t'e%%%sde%r gép et se%a‘?ﬂaégo% bane’l ?r{hlﬂ and
i n-sit wheeemisn forid emhe me I cdmndtneaTit afd hatiesc dolesta esmfagam t he
dropl et_ separator panels by at |east one of mst collection, m st
separ ati™0t, " ni st absorption and/or mist filtration naterial placed

downstream fromthe dropl et separator panels.

14. The effluent collection unit according to claim 1, wherein
sald effluent collecticon system (50) includes at least one

tank (56) and at least one pump (58).

15. The effluent collection unit according to claim 1, wherein
salid effluent collection system (50} includes an in-situ
preliminary hydrocarbon absorption and oil-water separation

device and in-situ an o0il collection device.

16. The effluent collection unit according to claim 1,
wherein said effluent collection system includes droplet
separator panels (17) and in-situ means for removing mist and
contaminates downstream from the droplet separator panels by
at least one of mist collection, mist separation, mist
absorption and/or mist filtration material placed downstream

from the droplet separator panels.

17. The effluent collection unit according to claim 1,
further comprising droplet separator panels {(17) and said
plurality of movable sides (18) when positicned for use
forming a channel for forcing effluent/air mixture through

sald droplet separator panels.

12



17. The effluent collection unit according to claim1, further
conprising droplet separator panels (17) and said plurality of
novabl e sides (18) when positioned for use formng a channel for
forcing effluent/air m xture through said dropl et separator panels.
18. The effluent collection unit according to claim1, wherein said
side panels (18) has a first section which forns a side of said
trailer and a second section which forns a top panel for said
trailer. 19. The effluent collection unit according to claim1,
furtherl&orfire se Mgl @epovesEothivel (186) doroxdting nigo arith Tt €y iwige tdin

effluent collection it jnt osition for use. , _
salé)SLé% panels (iés(%ég a flrst section which forms a side
of said traller and a second section which forms a top panel

for said trailer.
19. The effluent collection unit according to claim 1,

further comprising a powered wheel (36) for driving and

steering the effluent collection unit into position for use.
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