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RESUMEN

Un termoperiutador de casco y tubo, tal COMmo un
termopernutador vertical de cavga/efluentes combinado (VCEFE),
que incluye: un casco gque tiene una entrade de fluido y una
salida de fluideo; una pluralidad de deflectorss moncados én
el «casco para guiar el fluido en un patrén dz flujo
helicoidal & itravés del casco; en donds un angulo de la

hélice o« de un deflector cercanc a la entrada s difereants de
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TERMOPERMUTADOR VERTICAL DE CARGA/EFLUENTE COMBINADO CON

ANGULO DE DEFLECTOR VARIABLE

Campo de la Invencién

onan de

1=~

[0001] Las realizaciones descritas aqul se relac

manera general con un Cermopermutador. Més espacificamente,

las realizaciones descritas aqul =se  relaciconan con  un

termopermutador, tal como un termopermutador de casco y tubo,

configurade parva procssar en forma =fectiva el flujo en dos

fases.

Antecedente

)
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e
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[0002] Se conocen y ucilizan nunerosas configuraci

para termopernutadores pava una variedad de aplicaciones. Una

las configuraciones utilizadas ampliamnznte, un

(3
0]

termnopsrnucador de casco y tubo, Cono se ilustra &n 1la Figura

tuberias parvalzlas 12, que sz extiendsn entre dos placas da
cwtramo 14 de tal manera que un primer fluide 16 pusde pasar

2. Mientras tanto, un  zegundo

fin de entrar en contacto con las
tukerias. Para proporcionar una termopsrmutacidn mejorada

centre las dos fluidos, la ruta de fluide del ssgundo fluido
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segnentos parcialses como se muestra (de
parcial), o como anilles y discos anuvlares, 3se instalan

perpendiculares en un 2je longitudinal 22 del casco 10 para

[0003] En esta disposicién, =1 segunde f£fluids tisne qua

cambbiar drasticamente la dirvecciédn de su flujo varias veces a

lo large de la longitud del casco. Esto provoca una reduccidn
en la presidn dindmica de la segunda velocidad dz flujo no

uniforme y de fluide del mismo, Jus, en combinacidn, sfectan

adversamnente ¢l desempefn del termopsrautador. Por sjemplo,

sresidn.  Adicionalmente, tales dispozicicnsz de deflector
sroducen derivacidén de flujo a través de espacio libre de

deflector a casco y tuberia a deflactorx, lo que rasulta en

uciedad, shTre OIras Consacusncias

=
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indeseadas.

[0004] La caida de presién, la distribucidn ds flujo, y la
eficiencia de transferencia de calor son variables

importantes, especialmente en muchos proczscs  quimicos
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industriales en donde se desea una reaccidn de fase de vapor
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ejemplos de procesos pueden incluir la reformacidn de naf:ia,
. de nafta, hidrotratemiento de  diesel vy
gquerosene, somerizacidn de hidrocarl
s procesos industirialmente dmportantes. Tales
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cCamnentce (:-\’11.] 2O ter TGS YT cador de
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z, en donde el calor regquerido para vaporiZar la

)
=

corriente de carga de reactor e recupsra madiante
n o condensacidén parcial del afluente del reactor.
Tal equipo de transferencia de calor ha sido dispuesto

histéricamente como cermopermutadores de casco y  tubo

ales convencionales.

ad

l""'

[0005] incremnentar las capacidades de diszefio de
(economia de escala) recuisre grandes rendimizntos
volunéiricos con un impacto resultante en el nimero de cascos
requerides para transferir calor a los diferancialzs d=
temperacura limitados. Sin  embarga, debido a temas de

lujos de entrada de

pezo del vapor molascular pueds ser mucho menor que 2l liquide
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en donde el vapor escéd compuesto en mayor parte de hidrdgeno,
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el liguido que ingresa a
un permutador pueds tener un impacto marcado en la curva ds
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[0006] El  concepto de  termopermnutador  vertical @ de

carga/efluente combinado (VCFE) se desarrella para superar
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iguraciones, que incluysn: ebullicidn en 21

lade del tubo/condensacidén en 21 lado del casco 2n un Unico

, de deflact-or sedqmencal; condsnzacidn en 2l lado del

isedic

“ubo/shullicidn en el lado d2l casco 2n un Unicoe dizeho de

d

ﬂ
l-.‘,

flector segmenial; zhullicidn & el lado del
tubo/condensacidén en el lado del casco en disefio de deflector
helicoidal; condensacién en el lado del tubo/cbullicién en el
lado del <casco en disefio de deflecitor helicoidal., Se
qzscoriben  permatadores con  deflectores helicoidales, por

ejemplo, en las Patentes Esta dounidenses Nos. 5,832

6,513,583, y 6,827,138.

del casco se favorace ya que reduce la su

coeficiente de =bullicidn an &l lado del caszco se
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elativamen-e mayores Jdsl 1
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msjora

casco  dahido a los efectos de  transporte de masa.  Sin
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embargo, tambiin se dzhen superar las considsraciones con

Y]

la svuvciedad, vya gue ¢l lado del tubo  es

del casco se considera en una operacidén de vuelta o
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carga parcial, en donde
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tiempos de residencia pueds resultar en suciedad.
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[0009] La principal desventaja de cualguier disposicidn
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oremente en cada una de

una multiplicidad de entradas de tubo, con sl fin de mantener
meradas en cada tubo, v

no 22 ha encontrade un métode de caida de presidn bajo vy

sta distribucidn.
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[0010] De acuerdo con lo anterior, subsists la necesidad

de termopermutadores y disefios de delflectores

verticales.
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RESUMEN DE LA DESCRIPCION
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que tiene una entrada de fluido y una salida de fluido:
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[0012] En otro aspacto, las realizacilones descritas aquil

53]

=1 lado de tubo gque “iene una primera salida de fluido alli;

una pluralidad de tubeos qus se extiendsn sntre los miltiples

y en comunicacidn

entre los miltiples y qus abarca dichos tubos, 2l casco tiene

segunda entrada de fluido 23 difersante
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se relacicnan con un procesc para intercambiar calor con un
fluido de fase nezclado, &1 process Jque incluys: cargar un
fluide de fase mezclado que comprends un vapor y por 1o menos

uno de un liguido arrvastrade y uno de un sélido arrastrado a

ermopermutador incluye: un casco Jue

[
o
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,,,
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10
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@
1,
O
D
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r.

pluralidad de deflectorss montados en €l casco para guiar el

entrada mantiene una velocidad de fluido ds fass mezclada

arrastrade; y en donde un &ngulo de la hélice B de un

deflector carcano a la salida es mayor gus 2l angulo de
hélice « del deflactor cercano a la entrada.
[0014] Otros aspectos y vencajas serdn evidentss a partir

de la =iguiznte descripcién y de las  reivindicaciones

adjuntas.

[0015] La Figura 1 es una vista diagramdtica de la

distribucidn de flujo en un termopermutador Jdz casco y tubo.
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[0016] La Figura 2 es un dibujo esguendtico de

termopermitador  vertical de  carga/sfluentes  combinado

realizaciones descritas aqui.

o
(@]
]._l

[0017] En un aspecto, las realizaciones agui se rel
de manera general fnfulyl un termopermutador.
especificamente, las realizaciones descritas aqui

elacionan con un tevmopesrmutador, tal SO

eficientensnte flujo de dos fasss. Aldn mdés especificams

srmopermutador  gue  tiens  deflectorss  configurad

[0018] Los cermopermutadores gue clenen deflactores

un adnguloe de hélice variado de acuerds con las realizaci

en 2l lado del casco gue experimentan un cambio de fasze,

como evaporacién, condensacién, combustidn, y similares.

ejemplo, para un flujo de entrada de dos fases, fLal comno

un

[efwnt

l_l
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una
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mezcla de vapor-liguido, =& pueden proporcionar angulos de

ltl\
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crcanos & la  antrada para mantener aswuficiente

velocidad de fluide para evitar la sceparacidén de fase del

<
[a1]
lna]
O
™
e
iy
l_l
l_l
:_l\
il
[t
_l
l-
=
»)
4]
s}
(U]
=
I_J
Cr
9]
Wl
—
an
:_l
l_\
0
w
(%
m
l_l
[t}
w
o
W
i—h
l_.v
i
Ci
ct
i
=
()
9]

cercancos a la entrada de fluido del lade del casco se puaden

cerrar en una posicidn parpendiculsr a loz tubos, provocando

asi la entrada de fluido denso para girar a una alta

velocidad., Los liquidos se evaporan dshido a la

de calor dencro del permutador, =1 &ngulo de hélice de los

( l ¥
J
1)
i
W
o)
l,_l

proporciona intercambio de calor a haja valocidad

—'=Ill( Yo -

[0019] Coma la separacidn de

sadlide, tc.) &3 una funcidn dz las densidades relativas,

[0

mafic de par:ticula y/o gota, y la vzlocidad de fass de
los termopermutadores dque tiensn deflectores con un

. de acuerdo con laz vealizaciones

descritas aqui no sze someiten a la ssparacidn de fase dz2l lado

cr
[
I~

crmopermutador que tiens wun &dngulo de de

De acucerdo con lo anterior, los termops que Tienan
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cipicas  ascociadas  con  los  termopermutadores

erticales que operan en carga parcial u operacidn vuelta.

[0020] Fl Angulo de hélice utilizado para los deflectores

cercancs a la entrada del lade de casco y la salida pueden
dzpender del tipo de operacidén. Por ejenplo, para una m2zcla

de fluido que incluye un vapor y un liquido vaporizante o

sélide  de  combustién, el adngulo de la  h&lice de los

.

nos a la entrada puade ssr mayor Jque el
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carga/sfluents combinado que tiens deflectorss con dngulos de

dz acuerdoe con las realizaciones descritas
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agqui. Bl termopermutador 20 puede incluir wvwn miltiple de
entrada dz lado de tubo 32 qgue tiens una entrada ds fluide 34
alli. Bl maltiple de entrada de lade de tubo 22 también puede

o alli una ventilacidn 26, Bl cermopsrmutador

pluralidad de tubos 42 se pueden exiender entre &l miltiple

isporte de un £luido desde 2l multiple de

Figura 2 ilustra el uso de cuatro tubos, sin eml

n
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entiende que g2 pusde utilizar cualguisr nimzro ds tubos.

[0022] El casco 44 =ze exziende entre los miltiplzs de

entrada y salida 22, 28, gus abarcan los tubos 42, & incluysn

fluido del lade de casco 48. S& ubica daniro dsl casco 44 una
pluralidad de de
incluir, por ejemplc, deflectoves helicoidales  come  se
5,832

describe en 1la Patente Estadounidense Nos. 5,

completos se

()}
o
',_l
[€%)
(&) ]
]
(€8]
~
<
Ty
co
(@)
~J
‘_\
(v
(€8]
(9]
[
v
O
n
7}
[
‘(:I
o
=
o
[1]]

incorporan agui como referencia. Los deflectorss 50 puedan

tubos 47 pasar a -ravés de deflectores 50, y para permitir a
1oz deflectorezs 50 recener los tuboz 42 en una ubicacidn

alineada y dezsada. Los deflectores 50 puedsn actuar para

guiar el fluids del lado de un patrén de flujo
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[0023] Los

termopernutador 20 de
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Figura 2 para =1 deflector
determminaria entonces ol
circunferencia del casco C

[o )
=
n
(w0
[}
]
2
-
o
1—
%]
=
:_l
o
<
D,
-
o
2]
l_l
()
[

o,
(1]
=
l_l
(
9]
[}
=

)
=
m
[}
m

[0024]

Com

O
wn
()

equipadsa COn deflect.

verticalmence. Los de

deiflactores 50 cercanos a
pueden tensr un

longitudinal A-A del

12

st
)
in
]
O
[
]_l
8]

pueds determinar, por zjempla, al

una  representacidn

pendiente p

arco d

(]

mediante un

1 a:

[
1]
ko]
Xt
]
O,
l_v -
0]
]
ct
3]
n
1]
l.J -

gu

W

C*tan(B);

l_l
)
-
5]
o
t
]
~
@
|_J
Qs

ngulo

o

cermoperrmutador 20 est

helicoidales 50 orlientados

[¢X
0]
‘_l

s a la entrads

44 Agi, por ejenplo, para una

1lngrasa



10

13

rada del lado de casco 46, los dzflzctores

donde el intercanbic de calor se espsra que s2a gas/gas &n un

comd debido a

=
)
<
[}
=~
=h
‘_J
-
.
(]
<
(ug)
l.—l
[
=
n
w
=
l_v -
(@}
Oy
o
1
l_J
l—l
v
Q.
O
[
[{l}
(@]
hY)
)]
)
(@]
-
[
O
l__l

la evaporacidn, combustidén y/o caslentamiento dsl fluido del

i e ]

Propolcle

18 L
en una ruta helicoidal a una velocidad suficiente para svitar
fluido del lade de

cazco 23 gas/gas cercano a la salida 48, se puede utilizar un

dngulo de la hélice P maycr que &l Angulo de hélice «,

)]
[{)

razsultends asi en una menor caida de presidén gue cuando

g
]_J
(5]
o
P
Cn
(3}
l.—l
P
l_J

engitud complsta d=l cazco 44.

[0025] En algunas realizaciones, los deflectores

=
L

ios entre la entrada de fluideo Jdel ladeo de

0
X1}
in
)
(o}
oS
N
L<

I_A
s
ct
18
]
s 3
m
[
I_J
(o]

la salida 48 pueden tensr un dngulo Jd2 la helice vy
a los angulos de hélice «, f. Por ejemplo, &l éngulce de las

hélices de  deflectores 50 puasden aumentar o reducir

O
=
I
[a N
[
Y}
l_l
=t
=
[l
3
(w
(O]
D,
%
e
I
[
(a)
I
[}
C,
[51]
DN
Ly
W
l_l
W
[}
jal]
l_l
]_l-
.
o
D
el
~
Q.
1
%]
[
o
o
:_‘.
o
-
)
)
[
[
l_l

tipo de =zervicio (por ejemplo, condenszacidn, evaporacidn,

etc.). En otras raalizaciones, el dngulo de las hélices para

@]

Q

s 50 pusden s@parimentar uno o mas cambics de



10

14

[0026] Como se menciond anteriormente, los
termopermitadoras  gue tiensn deflsctoress con un angulo de
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combinados descritos agui pusden utilizar deflsct

tienen un Angulo de hilice aproximado dentro del wvango de
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[0029] En otras realizaciones, el &ngulo del deflector
pusde estar dentro d2l rango de 15° a aprozimadamesnte 45°;

imadamante 45°

dentro del rango de aprozimadamente 25° a
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en otras rezalizacionss; y d= aprowimadamsnite 35 a
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més fases. Ventajosamentz, los termopermutadorss de acusrdo

con laz realizaciones descritas agui pueden proporcionar una
colrl Ldo e B - 1 k I- I;
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el flujo de fase ssncilla s

ventajosamente una menor calda de presidn gus cuanda  se

utiliza un angulo de hélice constante a través o

Asi, comparadso con los termopsriutadores tradicionalass que

tienen deflectores con un angulo de hélice constants, los
termopernutadorss ds acusrdo con las realizaciones Jdescritas

aqui pueden mnantener flujo de Iluide ds dos fases aun en

niveles de rendimien i ficativamsnta reducidos, '1/
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REIVINDICACIONES

Lo que se reivindica es:
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un casco que tisne une entrada de fluido y una sa
fluido;

una pluralidad de deflectores wontados en el casco para
il > en un patvdén de flujo helicoidal a
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3. El termopermuzador de la FReivindicacidn 1, eén donde
20 angulo de hélice « &s menor que el ingulo de hélice f.
dz la Peaivindicacidn 1, an donde el

4. El termoperimutador
ice de la plu

dz la héli uralidad de deflectores se
de fluido.

reduce desde la entrada de fluid
5. El termeopermutador de la Reivindicacidn 1, &n donde el
de deflectorss se

la hélice of la pl
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unn casco Jue se extiends entre los miltiples y  que
abarca dichosgs tubos, =l casco tilens una  sagunda
entrada de £fluido y una segunda salida de £luido
una pluralidad de deflectores montados en el casco para
guiar el segundc fluido en un patrdén ds flujo

través del casco;

j=p
0]
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enn donde un Adngulo de la hélice o« ds un Jdeflactor

10. El termopermucador de la Reivindicacidn 9, &n donde el
! ’
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dngulo de hélice [ &3 menor Ju

11. Bl tevmopermuiador ds la Reivindicacidn 9, en donde el

anguls de hélice « 2s menor que =l dngulo de hélice fB.

17, Bl termopsrmutadeor de la Reivindicacidén 9, &n donde el

angulo de la hé&lice de la pluralidad de deflectiores se

13. El termopermutador de la Peivindicacién 9, ein donds el

anguls de la hélice de la pluralidad de deflactores se

incremen-a desde la entrada de fluido a la salida de



10

20

donde un

&n

la
2l deflector cercano a la entrada
salida tiene un Angulo de la

y el deflector cercano a
hélice v gus 2224 antre los &ngulos des hélice oy .
15. El terneopsimucadeor de la Reivindicacidn 9, sn donde el
dngulo de hélice o es menor gue el dngulo de hélics [, vV
en donde el angulo de hélice « estd dentio Jdzl rango de
aproximadamente 5° a aproximadamente 35° y en donde el
arngulo e hé&lice £ zscé dentro del LANGD de
° & aproximadamente 45°.

16. Bl term
angulo de héli
L ST~
aproximadamente 5

15

}_:) )

Ui

mezclado,

de

dentro

. [o]
a aproxinadamsnte 257,

~alor con un fluides de fase

un vapor

3 comprande

(=

do gue
una da

M

20 cargar un
y por lo menos uno de un liguido a
un sélidoe  arrastrade a un  termopzrmutador, el

r comprende:
y una salid

25

una plura
guiar
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L

fluide

flujo helicoidal
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intercambiar indirec
fase mezclada y un medio de termoper
Angule de la hélice o de un defl or
iene una velocidad de Zluid
del

e
L entrada mant
mayor gque una velocidad

liquido o sélidc
élice B de un deflector
je hé&lice

10
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&l li:l 110
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18.
15 convarsidn comprands
19. El proceso de la Reivindicacién 17, en donde 1
conversidn comprendes ! combuszidn dzl sélide
arrastrado.
20
20. El proceso de la Reivindicacién 17, en donds 2l angulo
o estad dentro del range de aproximadamsnts 5° a
donde el Anguleo de hélice [ esta
aprorimadamant

ice

aprozimadament
5 del vango de prorimadamante

SO

danteao

25 45°.
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for the purposes of: % Tt the United Senes of America of Asnerica only the Supplzmaemal Box

Box No. III FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Furiher applicants amd/or (fanber) inventors are indicatzd an 2 continuation chaet.

BoxNo.IV  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The persan identificd below iz herzby/ar bezn appointed (o act on behalf . D common
of the applirant() before the comperent Intermational Authoritizs ac: ag= representative
Tlarme ated addrese: Family namz followed by 2ivan nam2: for a lsgal aniity, jll official desiguadon. | Tzlephone Mo,
: The address vuest inchde postal ooz and name of covmny.} (713) 228-8600
BERGMEN, Jeffrev 5.
Nsha - Liang LLP Facsimile No.
909 Fanin Strest, Suite 2500 (713) 228-8778
Houston, Texas 77010 ;
United States of Pmarics Agent’s registration Ho. with the Office
45,925
E-malil authorization: Marking thic ch2ck-bor authorizas the racciving Office, the E-mail address
hem ricn ) Jearbing Audoriy, the Ini sriniione] Bursan and the [ntzrmational
Prelitninary Examining Authority 15 use ihe s-raail address indicaied in thiz Box 10 send, it dockecB@ocshaliang.com
the Ofiice or Authority co wizhes, sivance 2apics of notification: in respect of this
intemational spplication. (S22 alse ths Notes to Baszar Mot [T aad IIL)

Address for correspondence: Mark this chack-box where na 2gent of sommon repraceniative iz/has been appointed and the
epace abisve ic nced inctead 5 indicate a special addrese to which comacpondenc: should be sent.

Form FCT/I/101 (fust cheat) (July 2008) See Nates to the raquest form
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Box No. III

FURTHER APPLICANT(S) AND/OR (FURTHLER) INVENTOR(S)

Inone of the frllowing subi-boxzs ie used, ihis shesi chovld not Le included in the request.
5

T1zme atd address Feainil nomz follovezd by given name; for ¢ [zl 2ndip, Sull official desimnation.
The adidrass must inchid2 posial codz and namz of country. The eiunyy of the addrzrs indicatzd in this
Box is the applicent’s Stz (thae is, comery) of rasidasnsz i ne Seaiz of residancz is indicated below.)

aER2, Mark S.
5 Bugene Circle

This percon is:

’:I applicant only
applicant and inventor

Linooln Park, Haw Jzresy 07035 inventor only (If this check-box is
United States of Ansirlca markzd, do o fill in below.)
Applicant’s regizivation Mo, with the Office
Siate (that is, cornery) of raiionalivy: State (that is, country) of residence:
us us
Thic perzan ic applicani D all doignated all decignaied Sl srampi the United Siarss the States indicated in
for ihe purposes of: Suas the Unitsd Suaes of Arenica of Awnerica only the Supplemental Box

Harae and addracs:
Thz addrzss st inchede pesial e ode

(Farily nams jolleed by given naiies; for o degol endiiv, full aificial Jdesigiiation.
A namz of eovmtry, The comiry of the addrass indicatzd in this

Bce i the appllzm s Stat (hat ks, comoy) of residmcz im0 Stots off residacs is indizat 21 belows.)
CHUMANGED, lrizhnan 3.
%08 King Place
Landing, New Jersey 07850
United Sbates of Mmerica

This person is:
applicant only
applicant and inventor

inventor only (If this check-bax is
marked, do not fill in below.)

Applicani’c rzgiztation Mo, with the Office

State (then i3, couny) of naionality:

Us

State (thai i, couniry) of recidence:

us

This parzen ic applicant
for ihe purposes of:

all designated Sunzs exoem
the United Sates of Zamedca

all designated D
Siatas

ihz United Siaioe
of Aunizrica only

the States indizated in
the Supplsmental Box

Hams and addrese; (Family namsz jollov 24 by givan nams; for a Lzeal ondity, fill offizial dzignotion.
t ) J V3 A3 S 2 g

Thz addrose vast inclodz pooial code o seainz of gy, The covnuy of th2 address indicatzd in this

Lo is the applizant's Staig (hat is, counsy) of residencs ifno Sews of residencz i3 indicatzd Flove)

MASTER, Eashir I.

40 Haradlton Avenus
Warng, Mew Jzrasy 07470
United States of dmericsa

Thic percon is:

D applicant only

Applicant’: regictration T, with the Offic:

applicant and inventor

inventor only (I this check-box is
marked, o not fill in below.)

State (ihat i3, camniry) of nationalicy:

us |

Sk (Ghat is, coumtry) of recidence:

us

Thiz persan is applicant
for the purpases of:

all designated Siaies exaept
the United Sizs of Amenca

all 4=zignatad D
S

the Uniicd States
of Amenca oaly

ths States indicated in
the Supplemental Box

[

Tame sid address: (Family name fllov 2 by givze name; for & Lzgal ey, full affizial designation.
The aduress nst inched2 postal codz ond nacaz of country. The soawiry of the acddvess indicarzd in this

Pa i ths appdicant’s Ceatz (that is, conty) 3fvasidonez i ny Swie of vresidnsz is indizatzd biline,)

Thi: person is:

[
[]
[

£.pplicant’s regictration Ho. with the Office

applicant only
applicant and inventor

invantor only (If thiz chack-bax is
marked, do not fill in below.)

State hai is, o) of nadcnaliey:

Sigie (thot i, country) of residence:

This perzon is applicin

all derignatad Staiss
for the purposes of 3

3 o
the Dnitxd Staar of Aanzden D

[:] all designated I:I
Statzz

ths Unied Stav:>
of America only

iliz States indicated in

the Supplemantal Box

L]

D Furiher applicants and/or (furiher) invantars e indicat>d on ancther continuation sheet.

Form PCT/ROY101 (continuation shezt) (July 2003)

See Noies to the vequast for

AN
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Supplemental Box If iz Supplemental Box ic not ucad, this chzer should not be included in the request.
pp Pl q

Continuation of Box No. IV:

1. I in any of the Boxss, zszep: Doves Nos. VITI() to (v) for which
a gpecial continuation bor ic providzd, the space is incufficient
te. furnich all the informetion: in such cass, writ2 “Continuation
of o No. ..." Gindicate thz avinber of dhe Dox) and furaish the
information i the sam: maencr o3 requirzd according to thz
captions of the Box in which the space vas insufficient. in
particular:

Lisug, T. Chysau, 4C,e85; Lo oz P,
46, 479; Moncgowssy, John W., 21,124; Osha,
Jonachan £., 33,936; znd Scherer, Thamas K.,
45,079

() i more dhan o persons are (2 be indicarzd a; applicanss and/
or inventors and no “cantinuation shzet” is availablz: in such
case, write “Continuadon of Box No. HT” and indicate for cach
additional parson the sam: ype of inforiaation as rzquirad in
Eox No. Il The country of the addrzss indicat>d in thic Bo: is
the applicant's Staiz (that I, country) of rasidzne2 if no State of
residence is indicatzd below;

(i) i in Box No. I or in any of the sub-boxz> of Bay No. I, the
indication “the Siates indicaicd in ihe Supplonienial Box” is
checkad: in such case, vwitz “Continvation of Box No. " or
“Continuation of Lox No. III" or “Continuation of Boxzs No. Vi
and No. III" (as the >asc may be), indicatz the narac af the
applicant(s) tnvelvzd 3ad, nzxt © (each) such nainz, the Stat2(s)
(andfor, where applicable, ARIPO, Eurasian, Europsan or
Q.IPI paczng) for the purpases of which the named person is
applicant;

Gii) i in Box No. Il wr in any of the sulrbozez of Bow Mo, U1, the
inventor or the invontor/opplicans s notf inventor for the
purposes of ol dusignaeed Simes or for the purposes of the
Unlied States of Amerlea: in such case, writz “Continuation
of Dox MNo. II" or “Continuation of Box No. m" or
“Continuaion of Boxes No. Il and No. " (ac the casz mey
be), indicaic thy name of the iventor(s) ond, next to (ench)
cuch namz thz State(z) (andlor, where applizabls ARIPO,
Eurasian, Lurapean or OAFI paczm) for the pupnsss of vohich
the naied person is inventor;

(v) i in uddision 1o the ugent(s) indicarzd in Box No. IV, there ar2
Surther agents: in cuch  coce, write “Continuction  of
Dox No. I1™ and indicat: for 2ach firsher agent the sam2 fype
of infortation as raquired in Rox IV;

() i in Box No. VI, iherz arz more than three earlier applications
whase prioriy &5 claimed; in such cace, vritz “Cantinuation
of Lox No. VI" and indicate for ch additional earlizr
application  the  same  ype of information as required
in Box No. VI

2. If the applicant incends 10 make an indicxtion of the wish that
the international applicatizn by teazd, in c2rtain decienatzd
Siaics, as an application for a patant of wddition, certificate i
addition, inventor's certificaiz of additlon or wiility sertificate
of addition: in cuch a o3 wrilz the name or fwg-loter code
of each decignarzd Seais oncerncd and the indication “patcat
of addiilon,” “certdfloaiz of addldan,” “inventor’s certificate
of addision” or * williiy certificate of additlon,” ths number of
thz parent application or parent patent or other parent grant
and the date of grant of the parent paisnt or otlzr patent grant
or th daie of filing of ths parent applizsthm (Rules 2.11(a)(iid)
and 19bis. 1(a) or (B).

If the applizant lnt2nds to maks on indication of the wish that the
international application bz treated, in the United Stat2s of
America, a5 a continuation dr continuation-in-part of en
carlicr application: in cuch a case, write “Unitcd States of
Ameriea” or LS and the indication “Continuation” or
“contnuationdn-part” and the numbzr and the filingy date of
the parent applization (Rules 11123 dv) and A9kis. 1(d)).

v,

Form PCT/R.O/101 (cuppleamantal shizat) (July 2003) See Notes lo the request form
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Box No.V  DESIGNATIONS

The filing of ilis requen constitutes under Ruls 4.9(a), ibe designaiion of all Caontraciing States bound by the PCT on the international
filing dxte, for the grat of every Find of predection available and, where applicable, for the grant of boih rozional and national patants.
However,

EI DE Germany iz not desiznated for any bind of naticnal protestion.

D JP Japan iz not designated {or any kind of national pratection.

D FT. Pepublic of Forea is nat designated for any bind of national protection.

D FU Facsian Faderation is not designated for any Find of national protestion,

(Thz cheuk-boses above may b2 used to 2vchude (irvevocebly) the dzsignadions concernzd if, at th2 tins of filing or subsequently under
Rulz 20bis. 1, ihe inzmational application contains in Lox Ne. VI a priovify slainy io ou 2arlizr naticmal application filed in the particular
Stz concarnsd, in ardsr i avaid th: ceacing of the offect, wnd zr the naitonal Ine, of this earlier national applicetion.

Box No. VI PRIORITY CLAIM

The prioviiy of ihz following carlizr application(s) is hizreby claimed:

Filing date Number Where carlier application is:
of earlier applicatiot of zarlier spplicaiion nadonal application: rogional application: intermational
(epmcnihlyzar) couniry or Member of Fgiomal appeation: application rezeiving
' WTO regional Office t Office >
item (1)
05 June 2008
PR 12/133,917
(05.06.2008) /134, us
item (2)
item (3)
item (4)

D Furiher pricrity claims arz iodizat=d in the Supplemental Box.

Transmit ceriified copy: the rozeiving Office it requasied io prepare and trancmit (o the Intemational Burzau a cedifizd copy of the
earlier application(3) cady i the zarlicr apylication was jilad with the Qffice which for the pupaces of ihis intzrmaticral application
is the receiving Officz) identified above as:

. all items L__] item (1} D itzmi (2) D itz (2) [:l fiem (1) D other, ses Supplemental Bos

Restore the right of priority: the rezciving Office is vaquesied v rectore ihs righi of privrty for the eadier application(c) identified
AN

above or in the Supplemcntal Bix as ivem(s) ( ). (See also the Notss to Bow No. VI further
information mist bz providzd 1o support a requezst 6o restors the right of pricrity.)

Incorporation by véference: where an slemant of e iniematicnal applicaion refzrr=d tx in Asticlz 11(1Yiii)d) or (e} or a part of
the deseription, claines or drawvings veforred 6 in Fale 20.5(a) is noi otherwis 2 coitain >3 in thic intzmaticnal application but is
completzly coniainc 1 in an eari>r application vhoze prionty i cloimed on the dats on which one or mors zlements vofzrred Lo in
Aaticle 11(1)ii) were firci received Ly the reseiving Office, tha clemom or pan ie, subjzsi 1o confimmation under Pule 20.6,
incorportzd by referzns: inhis int zmational applicaiion for the purpocss of Pule 20.6.

Box No. VII INTERNATIONAL SEARCHING AUTHORITY

Choice of Tuternatenal Searching Autbority (ISA) (i bva ar wor: Internaiional Searching Auihorities are carp 2teni ta carry sut the
intematiznal search, ndisatz the Authority chosen, thz twa-letier code maybe vszd):

ISA /KR

Form PCT/TO/101 (se2ond shaet) (July Z008) Sea Notes to thz requzst form
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Coniinuation of Box No. VII USE OF RESULTS OF EARLIER SEARCH, REFERENCE TO THAT SEARCH

. The 15.4 indicated in Box Ho. VI ie requested w ke into accoum di recule: of vhe carlicr seanch(er) indicatzd balow (see also
Noioz 1o Doz VI 122 of resulis of mors than twi zarliar s :arches).

Filing Date (dmy/mondiie ) Applicaoon T hmber sTouniry gor regional Qjfice)
05 June 2002 12/122,917 Us

Statemeni (Bule 4.12(ii)): iz invmatioual application ig the came, or substantially the zame, a2 the application in respect of
which the arlier search was carried ot cxecpt, where applicablz, that it ic filzd in a diffsrent language.

Availability 6f decuments: the following document? arc availablz io the 154 in a form and mannsr acceptable to it sod thorefore
do not ned o be cubmiiiad Ly the applisat to the 1ZA (Pule 125is.1(6)):
D a copy of the recults of the carlier search, *

a popy of the 2arlier application,

a tranclation of the zsrlisr application ino language which iz accaptzd by the I€A,

a uanslation of e reculis of the earlier cearch nts a languags which is acceptad by the [SA,

2 copy af any decument ciwed in the reculic of the earlier cearch. (I kmawn, pleosz indicated balow thz document(s) availablz to
the ISA):

Transmil copy of resulis of carlier search and ethor dacuments (whzre ths zarlize s2arch was not carvied out by the 1S4
indicatzd above lat by ih 2 camz Cyfies as that which ie acting as tha recziving Qfiice): ihe receiving Office it requetted to
prapara aod tangmit 1o he ISA (Rulz 12bis.1(c)):

D a copy of the rasulis of the arlier c2zreh, *
D a copy of the earlier application,
D a copy of any decumeznt i in the results of the earlior s7arch.

* Where the re3ults of th 2arlier c2arsh are nsidher available fiom 2 digital library nor trancimitizd by the rezeiving Office, the applicant
i required to cubmii them b the reseiving Dliice (Puls V2bis. (a)) (Szz item 11, in ihe chack-list and alsa Notes ta Rox No. VD).

Filing Drais (Jogrimondiyzar) Application Humber Couniry (o regicnal Offics)

Statemem (Rulc 4,12¢i)): this inzrnaional application ic the cams, or 2w taniially (s 2ame, 2 tha application in mepest of
which tha sarlicr searsh was carried sut secopt, wher applicablz, that it i3 filed in a different languige.

Availability of documents: the following docuimn 2ol e available io tha 184 in o forin and mamer ncocptable te it and therefore
do ot nezd 1o be submitied by the applicant to the 1ISA (Pule 12bis.] )

D a capy of the regults of the sarlier search, *

D a copy of s earliar application,

D a translaion of e earliar applicaiion ino Janguage which iz acsopind by the IS4,

D o trnclation of tie results of the sarlisr c2arch into a language which is acceptad by the 124,

D u, copy of aiy documont citzd in the recule of the sarlier search. (If bnown, please indicatid below the document(s) available to
the ISA):

Transmit capy of resubs of carlicr search aud othir dacuments (whicre the earlizr coarch was not carvied sut by thz 154
indicaizd abave but by the same Qfics a2 that which i, ociing as the recziving Offic2): the recelving Office ic requected v
prepars and franoit to the ISA (Dule 12bis.1(e)):

D a copy of ihe resulte of the earlier cearsh, *

D a copy of the eailizr application,
D a copy of any decumem sited in the rerults of the zarlizi search.

* Vhere the resulte of e earlicr search aie neither available from a digial libiry noes tramsmmiticd by the reseiving Office, the applicant
ig redquired 15 subinii them to th: recciving Oifie: (Fuls 120is V(&) (Sez diann 11, in the chask-list il alra Nedos to Eor No VI,

_D Funher aatier zeaclce are indicated on a sontinuation chast.

Box No. VI DECLARATIONS

The iollowing declaraiions are sontainsd in Boxes Hoc VI (i) i (v) (mark ihz applicabl2 Nuiaber of
check-boezs belove and indicaiz in ihe right soluwim ths nuabar of zach typz of d2claration): declarations
Box Ho. VI (i) Dreslaration 2s 16 the identity f the inventor
E Box He, VI (i) Lieslasaiion a2 to the appliczit’s eotitlemz=nt, 2c at the intmational filing . 1
date, 10 apply for ond be granted a patent :
E’ Box Ho. VI (iii) zelaration ac i the applisant’s sntitlzinent, 23 at the internationsl filing ) 1
datg, o slaiin the pricsity of the ealicr application '

D Box Ho. VI (iv) Lezclaration of inventorhip (nly for th porpacec of the designation of thz
United State: of America)

D Box N, VII(V) Dieclarmion as to non-prajudicial dicelosur:? or excplions (o lach: of novelty

Form PCT/TO/101 (third chest) (July 2008) See Notes to the request form
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Bux No. VIII (i) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

The d:claraiion muse zonjorm ic the stendardized wording providaed for in Seciton 213; sée Notes to Peiszs Noc. VI, VITI() to (v) (in general)
and the specific Nates ta Box No. VIIIG). If chis Box is nod usad, this shezt shavld noi by includ>d in the raquast,

Dizclaration a3t the applicant’s entitlament, a3 af the intzraational filing date, to apply for and be aranted a patent (Pules 4.17(1)
and §1bis, 1{a)(ii)), in 3 care whars the declaration under Tulz 4.17(iv) i not appropriate:

in relation 1o this intemational application,
LUMMUS TECHNGOLOGY THIC,, ic snidad o aoply for and be granted a patent by virue of the fallowing:
an assignment from:

( ARDS, WS, 1o LUMIMUS TECHUOLOGY 117, daizd 21 July 2008

(21.07.2008),

CHULIATIGAD, 12, i LUMMUS TECHHOLOTY THC., daved 21 July 2008
(21.07.2008); and,

MASTEL, B., 1o LUMMUS TECHHOLOGY TTHIT., daied 21 Tuly 2008
(21.07.2008).

l:l Thi: declsration is eenimued on the following chest, “rentinuation of Box Mo, VIII (ii)”.

Form PCT/TCVI0N (@arlamsion 3. (§0)) (Tuly 200%) S22 Natos b the request form
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Box No. VIII (iii) DECLARATION: ENTITLEMENT TO CLAIM PRIORITY

The declaration nust conform to the siandordizzd wording providzd for in Szction 113; s22 Notzs io Bovas Nos. VI VIIG) to (v) (in
gencral) end the specific Notzs ta Box No. VITT (iif). I this Bov i not wa2d, this sheet should not be inclided in the raquast.

Diclaration a2 65 ihe applisant’s enditl zaznt, a2 at ihe inicmaiional Gling daiz, t claim the priority of the carlier application specified
below, whar the applicant iz nol the applicant who filzd ile earlizr application or where the applicant’s name has chenged cince the
filing of the earlier application (Pules 4.17(iii) and $1bis 1(a)(ii)):
in relation (o this intemational application,
LUMIMUS TECH LS BIC,, is enided i claim prdority io 2arli 1 application:

U.G. Uility Patent Application M. 12/122,917
by virtuz of an assigniment from;

VADRFES, M.5., 1w LIMMUZ TECHHOLOSY NIT, deizd 21 July 2008
(21.07.2008),

CHUNANGAD, 1., o LUMMUS TECHTIOLOGY RIC, daved 21 July 2008
(21.07.2008); and,

MASTER, B., o LUMMUS TECHNOLOSY 11T, dmed 21 July 2008
(21.07.2008).

D This declaration i3 continnzd an the fllowing shesi, “Continuation of Box Ho. VIII (i),

Form FCTT-VI0] (deckession shes (i) (uly 2002) Szz Notzs 6 the requeest foom
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Box No. IX CHECK LIST; LANGUAGE OF FILING

sheets:

Thi: internaiicnd application contains:
(2) on paper, ihe Mllowing number of

This intemaiional applization ic accompanied by the fallowing
irem(s) duark the applicable check-boses bzlow and indicate in
right coluran the maibzr of each itzi):

Number
of itcins

@ []

request (including
declaration and

(Geciion £01(a)(i))
(i)E sequence listings

(i) tables related therete

(Section £01(2)(i1))
(i‘)[: zequence lisungs

(ii) [: tables relatzd thereio
Type and awaber of carriers (dishaite,
CD-POM, CD-T8 or other) on which are

comained ihe

D sequence licting:

I__—Itat-las relatad thereto:

also in clecironic form

l. fez calculaiion sheet : 1

2. Doriginal zeparaie pow 2 of sitorney

supplemental shects) o

dzscription (2xcluding J.L—_]original general pawer of attorney

sequence listings and/or

table: yzlatzd thersto) 8 4.|:|copy of general power of aticrney; reference number,

claims 2 if any:

absiraci 1 5. l:l statemznt 2xplaining lack of cignature

drawings 2 f. Dpriority documeni(s) ideatified in Bax Mo, VI as

Sub-tatal number of sbheets 21 itemy(s):

sequence listings 7. tranclation of intemational application into

tables relatzd thereto (fanguage):

(o both, azied number & chaeis 2. D ceparaie indisations concarning depositzd microorganisms

iffilesd on pagssr, whathor or wiher biological material

arnat ab&fi’;ﬂ"’ elzzroniz Q.D:&qucncc liziing in 2lacuonic form

Jorm; 22 (2) blow) tindicaiz type and number of corrizrs)

Total number of shects 21 @y |sopy submiried for the purposes of intemational search under

. Tule 13izr aaly (and noi as part of the intzmational

(b) only in clectronic form application)

(iiy only whars chack-boz (BE) or ()i is markad in 132 cohuin)
addivonal copies including, where applicable, the capy for the
purpoczs of intemational seaich nnder Pule 12ser

(iii} D wzether with relevant clatzment as « the identity of ihe Sopy or
copier with de cequeance liziing part mentioned in 12fl calumi
10. iables in elecirnic form relaied 1o sequence licting
(indicatz ivpe and numbey of corizrs)

) copy submiticd for (he purpaces of intematicnal cearch under
Section 802 (b-guater) only (and not ac pari of the
iniemational application)

(iiy (only wherz check-bax (D)D) or ()i i3 vaarkzd in left coluin)
additional copies including, whore applicable, the copy for the
purpoces of intemational search under Sestion S02 (b-quiater)

i) togeiher with relevant stateiment a2 to the identity of the copy
or copies wiih the tables meniioned in l2it aolurnn

(addiiiznal copies ¢ bz indicatzd wnd sy
itzms 00 and/or 1030, in right cobumn)

12, Jather pacify:

1 I.D capy of rezults of earlier szarch(ec)(Tule 124i5.1(3))

Figure of the drawings which .
chould accompany the abotract:

Language of filing of the
international application:

Einglish

Box No. X

SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

News 13 each signaivre, indicate the wame of the person signing and ihe capasiqy by which the person sikme (if sech careziiy i3 noi olvious from reading the requast),

Jeffueey 5. Bergman, Agenc for Applic
OSHR . LIBNG LLP

Adicincy Pag Mo, (whven applisable. 45,925

U M=

[ 1/

For recciving Office use only
1. Datz of acival eseipt of ihe purorted
international application:

Ty

U

3

3. Coirested date of anwal reczipt dues 0 later but timely reczived paperz ar
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PATENT COOPERATION TREATY

From the RECEIVING OFFICE
PCT

To:
JEFFREY 3. BERGMAN
QSHA L LIAHG LLP TR A TION OF THE BITEM 1ATIO
503 FAHUIN STREET, SUITE 2500 N({Tll?lu,.ﬁ.'l‘lu!l OF Tll; BITEMIATIONAL
HALISTON, TEXAS 77010 APFLICATION HUIMMEBED. AND OF THE
ST e MTERNATIONAL FILING DATE
(PCT Rule 20.2(c))
. P Date of mailin
Confirmatizn P 1089 v 03 Jun 2009
Applicant’s or agent’s file ref2rence
o IMPORTANT NOTIFICATION
17421/005WCH
International applicaiion o, Intzrnational filing dats (damonihicar) Priority date (dn/month/year)
PCTAIZZOOMND 405 ) May 2009 0% Jun 2008
Applicant

LUMMDIS TECHNGLOGY ING.

Title of the invention
VERTICAL COMEINED FEECYEFFLUENT HEAT EXCHANGER WITH VARIABLE BAFFLE ANGLE

1. Theapplicantic hereby notifizdthacihz intemational application haz been accorded the inismational application number and the
intemational filing date indicat2d akove,

2. The applicantis further navificd thaithe rseord copy of the interaational application:
03 Jun 2009

wie rancmitied 1o the Internaticnal Bursauon

hac nol yat been trancmitted to the International Bureau for the seaon indicated below nd 2 capy sfthiz potification
hasbeencent (o the Internaticnal Bureau®:

D because the nacessary national security clearancs haz not yetbesn abtained.

[:I besausafrasontobe specified):

*  The International Burcaumonitors the trancmiital ofihe record copy by the recciving Oific: and will notify the applicant (with
Form PCTAR/301)afiicreceipt. Should herecordcopy nothavebeenyer sived by the expiration of 14 monthe from the priority
date, the Iniernational Bureau will natify the applicant (Pule 22.1(c)).

3. FOREIGH TRANSMITTAL LICEHSE INFOFMATION Comiplsted by: AP

D Additional licenze fior foreign wanemitial not required, Thiz subjsct maiter is coverzd by a licznse already granted or
ihe equivalent U.S. national application. Defer i that licen 2 for infarmation concerning its ccope.

D Licence for foreign wonsmitial nat required. 37 CFP. $.11()(1) or 27 CTFF 5.1 1{e)(2). However, 1 licence may be
required for additional cubject matier. See 37 CFT 5. 15(b).

O . . . 28 May 2009
| Foreign iransmittal licence granted. 35 U.S.C. 184: 37 CFP. Sl on

(date)
D 37 CFR 5.15¢a) 37 CFE 5.15(b)
Hame and mailing address of the receiving Office Authorized officer
M::il Stop P-ET. I:Curf?fnli'sf.iollcr f";l:, I:a::ntf Arlene Pringle
PO, Box 1450, Alesandria, VA 22313-1450
Faccimile e, g71.273-3001 Telephone No. 703-756-1427

Form PCT/RO/105 (July 2008)



PATENT COOPERATION TREA 1Y PCTAIS2009/G44E605

RECEIVEpD

JUL 062009
PCT OsHALianG L1lp’

From the IITERMATIONAL EBLUREAU

HOTIFICATION CONCERNRNIG BERPSMaHM, Jeffrey, 3.
SUBMISSIOT OF. TRAMAMITTAL Osha . Liang LLP
OF PRIORITY DOCUMENT 909 Fannin Street, Suite 3500

Houston, TX 77010

. . ETATS-UMIS D'AMEPRIQLIE
(PCT Adminicivative Tnctruciions, Section 411)

Dale of mailing (day/month/yzar)
18 June 2009 (1%.05.200%)
Applicant's or agent’s filz referance [MPORTANT NOTIFIC
17421/005WO1 N ATANT NOTITICATION
Intervational application Mo, Internaiional filing dats (dawkionth/pear)
PCT/US2009/044605 20 May 2009 (Z20.05.200%)
Intcrnaitonal publication daiz (dhaymonih/zar) Priority dat> (Jay/month/vzar)
Not yet published 05 Jun= 2008 (05.05.2003)
Applicant

LUMMUS TECHNOLOSY INC. et al

1. By mearc of thiz Formi, which replacee any pravicacly issusd nsiification concerning submission or transmittal of priority
désuments, ihe applicant i hareby aotifizd of the dabs of reczipl by the Inizrinationz] Burean of the priority document(s) relating to
all carlier application(s) whos: priority iz claimad. Unlese vbarwize indicated by ihe Latters “YIR", in the right-hand column or by an

, asierick appearing aerd (o 3 date of raczipt, the pricrity dedument cenceined wos cubmitted or transmitted to the Intemational Bureau
in complianca with Rule 17.1(a) or (b).

2. 7 applicablsy) The letiers “NR" appearing in the righi-hand colwrn denciz a priority document which, on_the date of mailing of
this Forny had ot yet Leen received by the International Bureau under Pulz 17.1(a) or (b). Where, under Pule 17.1(a), the
priority Jocument wuzt be cubmitizd by ihe applicant @5 the recziving Office or ihe Inlemadional Burzau, tut the applicant fails 1o
submit the priofity desumsent within the applicable tiva: limit under thai Tulz, the atiention of ihe applicant is dirceted to Pule
17.1(c) which pravidzs thai no designated Office moy dicregard ih: pririiy claim concemed baforz giving the applicant an
opportunily, upin eairy into the national phace, 1o furiish the pricrity decnmznt within a tme limit which iz reazonablz under the
circumstances.

3. {dF applicabla)An astevisk (%) appraring 62w o a date of reczipi, in the righi-hand coluinn, denotes a prierity document submitted
or transmiited to the International Bureau but not in compliance with Rule 17.1{4) or (k) (the pricniy deswment vas raczivid
afier the lme limit preseribsd in Fule 17.1¢a) ot the request o prepars and trancmait the priocity dooument was submittzd ¢o the
receiving Cfiice after the applicable tme limit undar Falz 17.1(5)). Evan though the priorty document was st farniched in
compliancz with Tule 17.1(2) or (L), thz Intamaticnal Bureau will nevertheless trancmait a copy of the docnment to the dzsignated
Offices, Do their sonzidaration. In cace such 2 copy ie nat acczpiad by the de wted NMficz ac the pricnty dosument, Pule 17.1(c)
provides that no decsignaizd Office may disregard e pricriiy claim concemned befor: giving the applicant an oppesituiity, upon entry
into the national phase, to furnich the pricrity documeni within a time lirit which i3 reascnable under the circumstances,

Enoniy Jdate Priority applicaiion ] & cocipt
or PCT racejving Qffice of prionity dasuaent
05 June D305 (95.05.2003) 121355017 g 31 May 200D (31.05.2003)
DOCKETED ACTION:
w [ ]Prev.
MNBW Matter
FESTR L £ )
M O R
The Intermaticinal Burzau of WIPO Anthorized officer
34, chemin des Colombettes e i NV
1211 (5\3“‘3\,3 20, S.ujiﬁerla;:d Dorothés Mulhausen
e-rail PTO1.PCT@WIPO.INT
Facsitaile Ho. +41 22 338 3270 Tzlephone Mo, +41 22 238 74 01
Form PCT/IB/304 (October 2003) T/D3IGXR9920



PCT/US2009/044605

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applisant’s or agenfs file referznce FOR FURTHER c22 Form POT/CA/220

17421/605WO1 ACTION az well as, where applicable, iteim § below.
International applicaiion Ho. Inizmational {iling dats (lapcnthiear) (Earlizct) Pricrity Dats (day/month/vear)

PCT/US2009/044605 20 MAY 2009 (20.05.2009) 05 TUITE 2005 (05.06.2008)
Applicant

LUMMUS TECHNOLOGY INC. et al

Thic Iniernational :arch reporc has been prepared by this Iniernztional Searching Suihority and is iranomitted to ths applicant acecrding
10 Artizle 18, A capy i being transmitied io the Intzrnational Bureau.

w

5.

6.

This intzrnational search report consizic of a ivial of 3 shaats.
D Ii it also accompanied by a copy of sach prior an document citsd in thiz raport.
1. Basis of the report

a. With regard 15 the language, the iniemational search was corried sut on the baris of :

g iz imemational applicadon in the language in which ii waz filed

a tranclation of the intemational spplication into , which ic the language of a
tranclation fumizhed for de purposes of iniernaiional szasrch (Pules 12.3(a) and 22.1(b))

b. D Thi: internasional searsh vepori has been eriablizhed wking inte acesuni the rectification of an obvious mistake
authorized by or noiified o thiz Authority undar Fulz 91 (Rule 43.6bi5(2).
c. D With regard 1o any ancleotide and/or amine acid seqnence dizclosed in the intzmaticnal applization, o2z Box Mo, L
D Ceriain claims were found unsearchable (Zze Bex Mo, 1)

D Unity of invention is lacking (S22 Box No. 1II)

With regard to the title,
g il texi i approved ac cubmiiied by the applicant.
D the tzxt har been ectabliched by this Auihority o read o> follows:

With regard to the abstract,
g the taxi iz approved ac cubmiitad by the applicant.
[:I the izxi has been ectablizhed, according to Fulz 35.2, by whic Authority ¢ it app2ars in Box He. V. The applicant

may, within otz onth from ihe daic of mailing of this international search repori, submit comments to this Authority.

With regard (o the drawings,

a. the figure of ihe drawings o be publizhad wiih the abstract ic Figure Ho. 2
as cuggzstzd by the applicant.
D as selectzd by thiz Autherity, bacauce the applicant failzd 1o suzgect a figure.
L__] ac selecizd by thiz Auihoriiy, becauce this figurs beier characterizes the invention.

b. I:] nonz of the figurz ic ic bz publizhzed wiih the abctract,

Forin PCT/ISA/210 (firat sheet) (Tuly 2008)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2009/044005

A. CLASSIFICATION OF SUBJECT MATTER
28D 7 0aC2006.01)i, F28D 7.02(2006.01)i

According io International Paveni Clasrification (IPC) ar io bod mational classification and IPC

B. FIELDS SEARCHED

I i documentation czarched (clacsificaiion sysizm follewsd by clazcification cymbols)
25D 7/00; F22E 1/06; F2:Dy 1/04; F28D 1/0d7; F28D 15/00; F25D 7/16; F23F 9/22

Fracuracniaiion searchad other than minimum documentaiion Lo the cxient that such documznts ars included in the ficlds ccarched
Foorcan uiility models and applications for utility moidcle cinee 1975,
Japaiie=z wtility model: and applications for wtility meodels cinez 1973,

Elecironic daa base consuliad during ihe international scarch (name of data baze and, whers practicable, search terms used)
K OLPASSFIPO incemal) & Feywords: heai, enchangsr, ballle, shell, wlbz, haliz, angle

C. DOCUMENTS CONSIDERED TO BL RELEVANT

Caicgory* Citation of documment, with indicaiion, where appropriat, of ihe relevam passagse Felevant to claim To.
A ET 20-0206338 Y1 (ATECH EHGIIEEFL G 1112 01 Dozeember 2000 1-20

ar
32 page 2, line 23 - linc §7 and figures 244,

53

A WO 2005-019738 Al (ABE LUMMUS GLOBAL ITIC.) 03 March 2005 1-20
Saw paragraph [00031] - paragraph (00025] and figurzs 2,3,

A U3 4454911 41 (AFBABLATT MOT-TETA) 19 Juns 192 1-20
See olumn 6, line 33 - column 7, line 19 and figure 2.

A JP 2005-536706 A (ABB FESEATWCH LTL) 02 Decembzer 2005 1-20

Se¢ paragraph <20 - paragraph <25> and fizure 1.

D Further documents are lizted in the continuation of Box . g Sez patent family annex.

* Special eatsgories of sivad documenis: “T* later document publizhcd afisr ihe intemational filing date or priority

“A®  document defining i genaral stat of the art which ic not congidersd dare and nou in confliet with ihe application tut cited tv nnderctand
o be of panicular relevance the prinsiple or theory underlyin  the invantion

vE"  earlier application or patent but published on or afier the imzrnational e documeni of pariicular relevanss; ths claimed invantion cannot b2
filing Jate concidersd novel or connot U2 considered to involve an inventive

"LY dosument which may thirow doubis on priority claiva(s) or which is sigp when the dosument ic taken dlone
cited to establich the publication date of sitation or odicr v Jocument of pavidcular relevance; ihe claimed invention cannot be
epecial rexon (as spesific-) coniderzd iv involve an inventive ctzp when the document is

"o dooument refening to an oral disclozues, v2, sdhibition or sthr combined with one or more othzr such deswnnis,cuch combination
means being obvisus to a perzon Skilled in the ort

*p*  documcnt publizhedd prior to the intenaiicnol Gling daiz b fuer 2" documen member of ths zame patent family

than the priority date claimed

Date of thz acinal cesapletion of the iniernaiional coarch Daiz of mailing of the intermational cearch rap-srt
31 DECEMEEF. 2000 (31.12.2009) 04 JANUARY 2010 (04.01.2010)
Yare aisd mailing addrese of thz ISA/T. Authorized officer

Foorean Inicllectual Properiy Office
Goveruneni Cemplz-Tazjeon, 129 Seansa-ro, Sec- RAMI Jaz Won
gy, Draejeon 302-701, Fepublic of Horza

Facsimile o, 82-42-472-7140 Telsphione Mo, 22-47-481-5204

Form PCTASA/210 (zzcond chezt) (Tuly 2008)




INTERNATIONAL SCARCH REPORT

Informnation on paient family member:s

Inicrnational application MNo.

PCT/US2009/044605

Patent document Publicaiion Patzit family Publication

cited in search report date member(s) date

KR 20-0206238 Y1 01.12.2000 None

WO 2005-019758 Al 03.03. 2005 AT 410655 T 15.10.2008
CA 2535395-A1 03.0:3.2005
CA 2535395-A1 03.03.2005
CN 1584482 A 23.02.2005
CN 2791574 Y 26.06. 2006
DE 02004047031 01 20.11.2008
DK1GEBS0ETS NR.12.2008
EP 1666306 A1 14.06.2006
EP 1663306 A1l 14.06. 2006
EP 1666306 B 08.10.,2008
EP 1668306 B 5. 10.2008
EP 1965165 A2 02.09.2008
gr 196510 AZ 03.09.2008
JP 2007-502963 A 15.02.2007
JP 2007- u02d63 15.02.2007
KR 10-2006-0090972 A 17.08.2006
MX06001731A 12.05.2006
RUZ006 108525A 10.07.2006
RU2319917C2 20.03.2008
U3 6827136 B1 07.12.2004
us 66271;8 B1 07.12.2004
WO 2005-019758 Al 03.03.2005
WO 2005-019758 A1 03.03.2005

uS J4E4911 A1 19.06. 1984 US 043412624 A 27.07.1982
US 04454911A A 19.06. 1904
US 04550771A A 05.11.1985
U5 4454911 A1 19,06, 1984
US 4550771 Al 05.11.1985

JP 2005536706 A 02,12, 2005 A 2002246073 AT 06 .01, 2004
AU Z003-236072 A 16.06. 2003
AU Z2007-246079 AR 0R.01.2004
AU Z003-246078 AB 18, 06,2003
EP 13760338 A1 02.01.2004
EP 1376029 A1 02.01.2004
JP 2005-536706 A 02, 12.2005
Us 2005-0150643 At 14.07.2005
WO 2004-001313 A1 31.12.2003

Form FCT/ISA/210 (paient family zoncx) (July 2008)



- - - : WO 20091483822
PATENT COOPERATION TREAT. PeTIUS2005 044805

From the TITERTIATIOHAL BIMEAU

PCT To:

SECOND AND SUPPLEMMENTARY NOTICE
RIFOPMING THE APPLICANT GF THE

BERGMAH, Jeiirzy, 3.

COMIANTICATINT OF THE IITEPMATIONAL Sisha . Liang LLP
APPLICATION (T DESIGHATED OFFICES A0% Fannin Sirsst, Suile 3500
WHICH AFELY THE 20 MOUTH TIME Houston, TY. 77010
LIMIT UNDEFR ARTICLE 22(1)) ETATS-UMIS D'AMERIQLUIE

(PCT Rule 47.1(c))

Late of saniling (Gdaylacathyear)

07 October 2010 (07.10.20190)

Appliconl't of agent': file raference

17421/005WC1 IMPORTANT NOTICE
Tnicimationl spplication He, Ieavaadonal filing daie @law/menthivear) Pricatiy dats daphuoniliiar)
PCT/IS2004/044605 20 May 2009 (20.05.2009) N5 Juns 2004 (05.06.2008)
Applicant

LUMMUS TECHNOLIET INC, &t al

23¢1), 23 in force from 1 .Aprl 2002 (20 months

1. ATTENTION: For any decignsizd Ofiics(a), for which ths tiraz limit vader Ariis
d praviously.

trom the priviity datz), docs not apply, please see Form T CTAE/308(Firsi Holicz)

134

Maiicz is horeby given that the following dssignatzd Oifics(s), for which the dms limit undar Asiicl: 22(1), &3 in forc: froim 1 Apnil
2002, docs apply, hasfhave requesisd thal the commusdcaion of the imemaiional applicaiion, as provided for in Adiclz 20, be

effzeted under Fule 93biz.1. Tl Iaternational Puraan hos elfecizd thai comnmnication o the dais indicated belaw.,
10 December 2009 (10.12.2009)

AU, AT, BV, Gl GO, 02, ER, HU, 103, 1F, PR, MD, ME, MY, M2, 18, NG, PG, RU, S, TM, US

will aceeps the pracant poile> 43 conclucive evidonee tat the colunnnication of

Tn accordance with Tule 47,1 (e-bisYi), tiees Onfies | > |
he intzmational applicauicn has duly tibken placz on the datz of mailing indisaezd above ond wo copy of die inemational 2pplisation
is required to be (wmished by the applizant v the dzeipaatzd Offics(s).

3. The follawing designatzd Officzs, Sur which ths tinz Lt nader Aglicle 22(1), 25 in forcz fom 1 April 2002, does apply, have not

yequestad, as 2t the time of mailing of e praseat nodes, o e comiaumie don of the int2madonad applicaton bz aifzeusd under
Rule 93bis.1 : ‘

AE, 53, AL, 8M, A0, AP, AT, BA, BB, E3, BH, BR, BW, B2, oA, CH, <
B, EX Fl, 3B, Gb, SE, GH, GM, 3T, HU, H& 10, L, T s, JP, FE, FM
MA ME, MG, MH, MW, M, FIL, T, 112, DA, DM, PH, PL, PT, Fo, RS, 32
TH, TR, TT, UA, UZ, VC, VI, ZA, IM, W

In qecordoncs with Tuls 47.1{c-bis)ii), thocs Cificz: accspi ihe l{m’:&znl nolics ar eonclucive evidonos that the Caontracting State for
which thay Qifies acts 25 2 designaied Oilics o not require iz furmiching, undsr Adiclz 22, by the applicani of a copy of the
intermational application.

4. TIME LIMITS for entry into the natlenal phase
For the designated or elected Dilice(s) listed at-wve, iz cpsplinable tite limit for entzring the national phase will, subject to what is
said in the following paragraph, b2 30 MONTHS frein ihe pricriey date.
In praciicz, lime Bmits oiher than the F-monih time lmit will continge (o apply, for variovs periods of iime, in rspest of certain
of ths dasignoted or elested Difice(s) licted akove. For vegular updass on the applicable time limits (30 or 31 moaths, or ather
time limit), Oilice by Cfiics, vefer o the PCT Jozae, e PCT Moawlener and \ie FOT Appliceni 'z Guidz, Veloms 1, Hatonal
Clapters, all availabilz irom WIFD's Int2mei fie, at hiip//wreres vip s dnpet/en/inde:. himl.

P, ol S DE, D, OM, DO, EA, EC, EE,
L LA Lo, L LR, L3, LT, LY,
23, £F, 3L, AM, 2T, 3V, T,

Ii is the applicant's sole vesponsibiliiy to moniior all therz time limits.

The Intemoticnal Bureau of WIPO Authorized officor

34, chierain des Calorabei 23 ~rethuie MilbEnse
1211 Gencva 20, Swizarland Dorcthés Milhauss

Faczimile Ho. +41 22 332 22 70 e-mail: pt0l.p@vipa.int

Forin FoT/BR0EG s ond ond Supplemzntery Hotice) (January 2004)



PCT/US2009/044605

PATENT COOPERATION TREATY
From the
NITEPHATES 1AL SEARCHING AUTHCRITY

To:
BELRG!MAN JEFFREY &. P C T

OSHA . LIATIG LLP %09 FAUII CTREET, SUITE 3500 WRITTEN OPINION OF THE
HOUSTCH T 77010 USA INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of raailing
(dayionthtyear) 04 JANUARY 2010 (04.01.2010)
Applicant’s or agent's file reforenc: FOR FURTHER ACTION
17421/605WO1 Sez paragraph 2 below
Intzrnational application Mo, Inicrmadenal Oling dac: (day/monthiyear) Priority datz(Joy/monthfyear)

PCT/US2009/044605 20 MAY 2009 (20.03.2009) 23 JUHIE 2003 (03.06.2002)

Tnternational Paceni wlassificaiion (IPC) or both naiisnal clactification and IPC

28D 790¢2006.01)i, FX8D 7022000.01)i

Applicant
LUMMUS TECHNOLOGY INC. et al

1. Thiz opinion contain: indications rzlating to the following items:

Bo:llo. 1 Ruciz of the opinion

Box No.1I  Priority

Box1lo. I Hon-astablishmeni of opinion wiih regard io nevelty, inventive sisp and indufiial applicability
Box1lo. IV Lack of unity of inveation

Boxllo.V  Feasoned simzment under Fale 436z 1(2)(1) with regard io novelty, inveniivs sizp or industrial applicability;
ciiation: snd explanations supparting such statoment

Box Ho. VI Ceriain docurncots citad

Box:lo. VII  Ceriain defzets in the international application

OO0 XOOOK

Box Ho. VIII Certain oboervaiions on ihs inisrmational application

2. FURTHER ACTION
If a demand for intsmational preliminary examination it mads, this opinion will be contidered o Lz a writtan opinion of the
Internationzl Preliminary Examining Avthority ("TPEA") exsept tiai thiz dees nsi apply whers the applicant chooces an Authority
other than ihis one to be the IPEA and ihe chozen IPEA has notifizd the Inzmaional Burean undar Pulz 66.1bix(b) thai writien
opinions of this Internatiznal Szarching Anthority will not be 2o concidered. ’

If this apinion iz, as providad above, considerad io be a writien opinion of the IPEA, ihe applicant iz invited Lo submit to the
IPEA a written reply togathar, where appropeiate, wiih srasndments, before the expiration of 3 menthe from th: date of mailing
of Forim PCT/ISA/220 or befor: ihe avpiraion of 22 months from the privity date, whichever sxpirzs later.

For furiher options, see Form PCT/1SA/220.

3. For furihier details, see notze to Fora PCT/ISA/220.

ame and mailing address of the ITAEE, Traie of complaiion of thiz opinion | Authorizsd officer
e Foorein Iuellcoival Proporty Ofics

- Government Coraplez-Dacjzon, 139 | cemer o e 2000 (312 200 | BAHTL Jae We
R Ceciza-rs, Sio-gu, Dagjzen 302 31 DECELBER. 2007 (31.12.200%) | BAMTI, Jag Won
W @ 701, Republic of Korea o
Facsimils Mo. 82-42-472-7140 Telephone Ho.52-42-451-5894

Form PCT/ISA/237 (cover sheet) (April 2007)



Intermational applicatioin No.
WRITTEN OPINION OF THE emational application Ho

INTERNATIONAL SEARCHING AUTHORITY PCT/US2009/044605

Box No. I Basis of thic opinion

1. With regard to ihz language, thiz opinion has bezn ectabliched on the basic of :

g the intzmational application in ihe languag? in which it was filzd

D a translation of ihe international application ik , which iz the languags of a
wanzlation furnished far th: pmpaoses of international cearch (Fules 12.3(4) and 23.1(b))
a D This opinion has bezn eciabliched waking ine atcount e rectification of an vbvious mistake anthorized by or notificd

to this Autharity under Rule 91 (Ruls 435i5.1(a)) '
3. Wilh regard 10 any nucleotide and/or amino acid sequence disclosed in the intemaiional application, thic spinion has been
ectablishzd on the bacis of:
a. type of material
a sequence listing
D table() relatad to the zequence listing

b. format of material

D on paper

D in electronic form

c. time of filing/furnishing
D contained in the inta
D‘ fited togzilier with ithe iniemaional application in zlectronic form,
I:l fumished subsequendy we thic Auihority for £hs purposss of s2arch.

ational application ac filz4.

4, In addition, in ihe case thai more ihan one varsion or copy of a sequandce liziing and/or table relating thovoto has been
Py q 2 2
filed or furnished, the requit2d ciawmenis that the information in the cubsequant o additioan] copizs ic identical to that

in the application as filed or does not go beyond the applisation as {ilzd, ac approprials, wers furniched.

5. Additional comments:

Form PCT/ISA/237 (Box Ha. I)(April 2007)

YA



International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCTUS2009/044605

Box No. V Reasoncd statement under Rule 43his.1(a)(i) wiih regard to noveliy, invintive step or industrial applicability;
citations and explanations supparting such statement

1. Statemeiit

Novelty (V) Claims [-20 YES
Claims NONE NO

Inventive siep (IS) Claimiz 1-20 YES
Claims NONE NO

Industiial applicability (IA)  Claime ~ 1-20 YES
Claims NONE NO

2. Ciiation: and explanations
Peference i3 made to the following documents:

D1; FR 20-0206338 Y1 (ATECH ENGTUEERITNG THH2.) 01 December 2000
D2: W 2005-019735 Al (ABB LUMMUS GLOBAL ITIC.) 02 March 20035
D3: US 4454911 Al (ARBAELAY MORTEZA) 19 June 1984

Dd: IP 20035-336706 A (ABB FESEARCH LTI 02 Dizczmber 2005

Novelty and Inventive Step

Mone of the decuments citzd in the 1SR chow ihe heal zxchangsr in claim | which coraprizes 3 chell having a
fluid inlat and a Aoid outlzt; a phoality of bafftes meuntzd in e shell o guids the Ouid into 3 holical flow
mgls o of a bafllz provimate ihe inlat ic differznt than a helix angle
srdingly, claim 1 i3 oot anicipated by any of the documsnts, nar iz it
obvions by the decuments, taken alonz or in combination. Therefors, clain 1 iz novel and involve: an inventive

patiem through the shell; wherzin a helix
o oof a baflls proximate the outlst, S

step under PCT Asticls 33(2) and (3).

Claims 2-8 are dependeni on claim 1. Conssquendy, claime 2-8 are also considersd o bz novel and to invelve an

inventive stzp undzar PCT Article 23(2) and (3).

Hons of the docoments in dz ISE show the shell and wbe heai exchanger in claim @ whick comprizec a shell
having a second fAuid inlec and 3 second fuid ouilsl; a ploraliy of baflles mounted in the shell to uide the
second fluid inws a helical fow paiern ihrough the chell; wherein a helix angls o of a baffle proximate the
cecond fluid inlet is different than 2 helix angle f of a bafMle proximate the sscond Muid outlet. Accordingly,
chim 9 i not antizipated by any of the documzns, nor i2 it obvious by the documents, taken alone or in

combination, Therefors, ¢laitn 9 iz novzl and involve: an inventive step under PCT Article 33¢2) and (3).

involve an inveniive step wnder PCT Article 33(2) and (3).

Hone of the documsents in the ISR zhow the heai exchanger in claim 17 which comprizzs a chell having a fluid
inlet and a fluid outlet; a plusality of bafile: mounied in e chell o guide the fuid inty a helical flow pattzm
through the shell; wherein a helix angle fi of o bafile provimaie s cuilei iz greater than heliv angle @ of a
baffle proximate the inlet. Accordingly, claim 17 iz not anticipatzd by any of ihe documiznti, nor is it obvious by
the document, taken alone or in combination. Thereforz, claim 17 is novel and involves an inventive stzp undsr

PCT Article 33(2) and (3).

Claims 18-20 are dependent on claim 17. Consequzinly, claim: 18-20 are alco concidered to bs navel and to

involve an inventive step wnder PCT Article 33(2) and ().

Continued on Supplemental Box

Form PCT/ASA/237 (Bow Mo. V) (April 2007)
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Supplemental Box

In cace the space in any of (he precading boxes is not sufficient.
Continuation of :

Box V

Industrial Applicability

Claimz 1-20 are industrially applicsble wnder PCT Artizle 23(4).

Forim PCT/ICA/237 (Supplemenial Eox) (April 2007)
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TRATADO DE COOPERACION EN MATERIA DE PATENTES

D AUTORIDAD INTERNACHINSL DE EX-AMINACKHSH FRELIMINAR

PCT

oSHALIANG LD OPINION ESCRITA

09 FANNIN STREET, (PCT Regla 43bis.1)
SUITE 3500

HOL'ST‘:“‘I T': 77‘:’]0 lJSA e‘;ha ‘je EI'IVEO
(dia/mes/aha) ver formata PCTASA/210 (zegundz hoja)

RESPUESTA VENCE dentro de 2 meses

Ves el parrafo 2 abajo

Rifarencia del solicitante o agents Fecha Jde presantaciin Facha de pricnidad (dia/mes/afio)
17421/005 WO internacional (dia/mes/afo)

Rolicitud Interracional Ho.
FCTAISZ2009/044605

20 de mayo de 2009 05 diz junic ds 2003

Clasificacion Intermacional de Patentes (IPC) o clasifizacién nacional & IPC

F25D 7/00 (20068.01)i, F28D 7/02 (2006.01)i

Solicitante

LUMMUS TECHNOLOGY INC.

2. SIGUIENTE ACCION

1. Esle opinidn contiene indicaciones relacionadas con los siguientes puntos:

l _X_ Base de la apinion

I. ___ Prioridad

fl. ___ El neeestablacimients de apinidn en relacian son la novedad, nival inventiva y aplicacion industrial

V. ___ Falta de unidad de invencidn

V. L Declaracidn modivada conforme a la Pegla 42kiz. 1 (a)(i) con relaciin a la novedad, nivel invintiva
o aplicacicn industrial; sitacianes y e-plicacionss que soportan dicha declaracian

VI, __ Ciertos documentosz citados

VII. ___ Ciertos defectas en la solicitud internacional

VI, Ciertas observacionzs n la solicitud internacional

Si una solicitud de evamen preliminar intemacional @3 hacha, &3ta opinidn zerd uzualiments canzidarada como
una opinidn escrita de 1a autoridad del examen preliminar intarmacional. Sin embargo, esty no aplica si el

solinitante escoge olra autoridad como IPEA y ba escogida IPEA ha notificads a ta oficing intsrmacional bajs la
regla 6.1 bis (b) que epiniones excritas de la autaridad de bisqueda internasional no aaran sonsideradas.

En estd opinidn, como se indics arriba, serd considerada coma una cpinién ezorita de la IPEA, &l solizitants &3
invitado a presentar a 13 IPEA una respussta escrita junts con, &i fusra apeopiado, mcdificaciones antes de la
expiracion de tres meses desde la fecha de envio del formaic PCTASA2ID o antes de la epiracion de 22

reses de la fecha de pricridad, cualquiera que expirs can posterioridad.
Para opciones adicionales, ver formats PCT/ISA/ZIO0.

3. Para opciones adicionales ver notas de la formato PCT/ISAZZ0.

Hormbre y direccién de la autoridad Fecha de finalizacian Oficial Aulorizadol Examinador

gncargada del evamen preliminar de =sta opinidn \

internacional: 6
BAHN, Jae Won

Oficina Korezana de Patentes 21 de dicisinbre de

Gavernment Camplex-Dasjeon, 129 - 2009

Seonsa-ro, Seo-gu, Dagjecn 302-701, Taldforo o +82-42-481-5804

Republica de Korea

Faw:+82-42-472-7140)

Formato (PCTASA/23T) (haja de cubierta) (abril 2007)




OPINION ESCRITA Solicitud internacicnal No. PCT/US2005/043605

. BASE DEL INFORME

1. ¥ En relacidn corc el idioma, cta opinidn ha sids esiablecida con bazs en la adicitud internacional coma fue
preasentada, 2 menoz gue 2 indique o sontraria en este itam.

Esta opinidn fus establecida con base en la raduccidn de la lengua original al siguiente idiom:s , Qus 28
gl idicoma de traduccian presarite para loz presupuestos de la Blzgueda intermnacional. (bajo 123 reglas 120 3y 251

(b)).

1

w
W

La opinidn ha gide estabdecida teniendn en cuenta la rectificzzidn de un errar autorizada por o notificado
autaridad bajo 1a regla 21 (regla 43kis.1(a)).

2. Respecto a cualjuisr secuencia nucledtido ylo aminoacido ravelada en a salisitud internacional, 2l examan
preliminar internacional fue llevads a cabo son base anla lista de 2ecuencias:
a. tipo de material
_ lista de secuendcias.
_____tahla relasionada con la lisgta de secuencias.
b. formato del material,
en farmato esorito.
____enformato de computadaor leible.
o, tiempo de presentacion
_cantenids zn la solicitud intemacional coma fue prazentado.
___presentacda con la solisitud intermacicnal en computador y lzible & compuatadar,
allegado subsiguisntenents & esta autoridad para los propdsitos de la blsgueda.
4, En adicion, en caso de que haya maz de una copia o versidn de 1@ lista de zecuencias oy tabla relacionada
presentada, las requeridas cpiniones relacionadas con que la informacion en la subsiguisnte o adizionales copias 3on

idénticas de aquellas de la salicitud coma fue prezentada y que no van maz alld de la golicitud como fus presentada,
fueron proporcianadas.

5. Comerntarios adicionales:



OPINION ESCRITA Solicitud intemacional No

PCT/ISZO09/044605

V. Declaracion motivada conforme a la Regla 43bis.1 (a)(i) con relacién a la
aplicacién industrial; citas y explicaciones que sustentan dicha declaracion

Declaracién

Hiavedad (H) Sl Peivindicaciones  1-20
MNO:  Reivindicaciones
Hivel inventivo (13) Sl Reivindicacionss  1-20

Reivindicaciones

Aplicacion Industrial (1A) 21 Reivindicaciones 1-20
NMO:  RFeivindicaciones

Se hace referencia a los siguientes documentos:
D1l: KF Z20-02062338 V1 (ATECH ENGINEERING INC.) 01 de

LK

5 LUMMUS GLOBAL 03

i

INC.)
9

de junio de

de

novedad, nivel inventivo o

diciembre 2000

Mmarzo

1984

Dd: JP 2005-536706 A (ABB RESEARCH LTD.) 02 de diciembre 2005

Novedad y Nivel Inventivo

Ninguno de los documsntos en ISR muestran que sl tarmopermutador en
la reivindicacidén 1 que comprends un casco dgue tiens una entrada de
fluido y una salida de fluido; una pluralidad de Jdstectores montados
en el casco para guiar el fluideo en un patrdn de flujo hselicoidal a
travis del casco; an donde un Angulo de la hélice alfa de un
dzflector cercano & la entrada es diferente de un angulo de hélice
hata de un deflector carcand a la salida. De acusrdo con lo anterior,
la reivindicacién 1 no estd antcicipada por ninguno de los documentos,
ni es obvia por los documentos, tomados solos o en combinacidn. For
lo tanco, la reivindicacidn 1 es novedesa e involucra un nivel

<
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-8 s0n depeandiantas de la reivindicacidén 1. Por

coensiguiente, las veivindicaciones 2-8 tambkién se conzideran gue son

invelucran un nivel inven-ivo conforme al Articuloc 33(2)
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Ninguno de los documentos ein ISR muestran el cermopermutador de casco
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anterior la reivindicacidén 9 no estd anticipada por ninguno de los

documentos, ni es abvia por los documentos, tomados solos o en

"

conmbinacidn. Por 1o tantao, la reivindicacidén 9 es novedosa e

involucra un nivel inventivo confovme Articulo 33(2) y (3) del PCT.

consiguiente, las veivindicaciones 10-16 también se consideran que

son novedosas e invalucran un nivel inventive conforme al Articulo

Ninguno de los documsntos en ISR muescran 2l termopsrmutador a2n la
reivindicacién 17 qua comprande una carcasa gue Ctisne una entrada de
fluido v una salida de fluids; una pluralidad de defleactoras montados
en &l casco para guiar el Zluide en un patrédn de flujo helicoidal a

vy en donde el adngulo de la hélice bheta de u
~cano a la salida es nayor que el angulo de hélice alfa
ada De acuzydo con Lo anterior la
reivindicacién 17 no estd anticipada por ninguno de los documentos,
ni es cobvia por los documentos, tomados solos o 2n combinacidn. Por

n
lo tanto, la reivindicacién 17 es novedosa e involucra un nivel



Las veivindicacicnes

Por consiguients,

que son novedosas e  involucran  un

Articulo 33(2) y (3)

Casilla VvV

Aplicabilidad Industrial

Las reivindicaciones 1-10 son aplicables

Articulo 33(4) del PCT.

Formato (PCTASA/ZET) (hoja de cubizrta) (abril 2007)

industrialmente conforme al
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SUPERINTLENDENCIA DE INDUSTRIA Y COMLRCIO

154861- -00000-0000

Act. 411 PRESENTACION Folios: 55

PATENTE DE INVENCION E}

MODELO DE UTILIDAD {:[ Art 33 Decision 486/00

EEERn

Indicaciéon que se solicita una patente.
Datos de idenlificacién del solicitanie o de la persona que presenta la solicitud
Descripcidn de la invencion

Dibujos de ser estos pertinentes
Comprobante de pago de las tasas establecidas (De ser el caso formato de descuenio)

Completa D incompleta D

PATENTE DE INVENCION FCT MODELO DE UTILIDAD PCT ,:' A3 Dacisién 428/00, Circular Unica

O

Indicacién que se\solicita una PCT

Copia de la solicitud en esparicl, tal cormo fue preseniada inicialmenie (capilulo descriptivo,
reivindicatorio, resumen)

Dibujos de ser estcs pertinentes

Comprobante de pago de las tasas esiablecidas (de ser el caso formaio‘de descuento)

Completa Incompleta D

DISENO INDUSTRIAL [ ] (Art. 119 Decizion 426/00)

L]
[]

L]
L]

Indicacidn que se solicita Disefio industrial

Datos de identificacién del soliciianie o de la persona que presenta la solicitud

Representacién grafica y foiografica del Diseiio indusirial o muesira del material que incorpora el

disefo
Comprobante de pago de las tasas establecidas

Completa ' Incompleta l

ESOUENA DE TRAZADO || (Art. 57 Dacisisn 486/00)

oo

Indicacion que se solicita un esquema de trazado

Datos de identificacion del solicitante ¢ de la persona que presenta la solicitud
Representacién gréfica de un esquema de trazado

Comprobante de pago de las tasas establecidas

Compieta incompieta ’
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