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(57) Abrégée/Abstract:

The present invention relates to a manifold assembly comprising an inlet and one or more outlets, wherein the inlet and the one or
more outlets are In fluid communication via a chamber having a cross-sectional area that is larger than the combined surface area
of the one or more outlets. The manifold assembly may be used In a tailings solvent recovery unit.
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ABSTRACT

The present i1nvention relates to a manifold assembly

comprising an 1inlet and one or more outlets, wherein the

inlet and the one or more outlets are in fluid communication

via a chamber having a cross-sectional area that is larger

#

than the combined surface area of the one or more outletg.

The manifold assembly may be used in a tailings solvent

recovery unit.
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MANIFOLD ASS.

L]

MBLY AND METHOD OF US.

Lt

The present invention relates to a manifold

p—

assembly and a method of 1ts use, particularly 1in a tailings

solvent recovery unit for recovering solvent from an o1l

sands taillings stream.

In a typical o0i1l sands operation, the o1l sand 1is

mixed wilith water to obtailin a bitumen froth comprising

bitumen, water and solids. Bitumen may be recovered from an

—

01l sand froth using a variety of methods. One method

employs solvent extraction of the bitumen, including, for

gp—
pr—

example, by using a paraffinic solvent. Paraffinic froth

treatment methods have been previously described in, for
example, Canadian patent Nos. 2,149,737; 2,217,300; and
2,232,929 and Canadian patent application Nos. 2,521,248;
2,353,109; and 2,502,239, as well as elsewhere.

In a typical solvent extraction, solvent 1s mixed

fr—
p—

with the o1l sands froth followed by gravity separation o:

the resulting mixture into a bitumen enriched, water and

sollids depleted upper fraction and a bitumen depleted, water

and solids enriched lower fluid fraction. Fractions may be

recovered, and may be subjected to one or more further

Creatments. For example, the lower fluid fraction may be

subjected to further solvent extraction to recover residual

bitumen.

Solvent may be recovered at one or more stages in

the solvent extraction process, including from the underflow

—
P—

stream of a final separation step. The final underflow

stream, or “tailings stream”, usually comprises water,

solids (e.g., mineral particles, asphaltene particles) and

residual solvent.
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Solvent may be recovered from a tailings stream in

a Tailings Solvent Recovery Unit (TSRU), which typically

comprises an 1nlet means for the tailings stream, a vessel

for separation of solvent from the remainder of the tailings

stream, an outlet means for solvent recovery, and an outlet

pr—

means for the remainder of the tailings stream. One or more

TSRU 1n seriles may be used in solvent recovery.

The tailings stream 1n a conventional TSRU 1is

normally pressurized and heated to just below the bubble

pr—

point temperature of the solvent in the inlet means. (The

bubble point temperature 1s the temperature at which solvent

begins to boil or bubbles begin to form at a given

pressure.) The bubble point temperature increases with

lncreasing pressure. At temperatures below the bubble point

temperature, the solvent i1s a liquid. Also, the solvent 1is

a liquid at pressures above the bubble point pressure.

(Bubble point pressure is the pressure at which a solvent

begins to boil or bubbles begin to form at a given
temperature.) In the vessel, the pressure should be
maintained below the bubble point pressure to cause

#

vaporization of the solvent so that it can be separated from

e

other components of the tailings stream.

The i1nlet means normally comprises one or more

manifold assemblies that introduce the tailings stream into

the vessel. A manifold assembly typically comprises an

inlet and one or more outlets, with the inlet and the one or

more outlets being in fluid communication via a chamber.

Each outlet normally comprises a nozzle, which may be

1nstalled on a retractable lance. The nozzles comprise a

nozzle inlet for receiving the tailings stream, a nozzle

outlet for introducing the tailings stream into the vessel

and usually a swirl chamber disposed between the nozzle

2
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inlet and nozzle outlet. The swilirl chamber 1s used to

atomize the tailings stream, and create a well-defined spray

patterrl.

Due to the pressure differential between the TSRU

—

inlet means and the vessel, flashing of the solvent may

occur 1n the manifold assembly, including i1n the swirl

pr—

chamber of a nozzle. The skilled person will be able to

determine whether flashing 1s occurring in a manifold

assembly using methods known in the art. For example, one

" -

nozzle 1n a manifold assembly can be blinded, and 1f there

1s no observed change 1n the flow rate at a given driving

pressure, then this 1s evidence that flashing is occurring

1n the manifold assembly.

Nozzles are typically designed to produce the

required mass flow rate for single-phase ligquid flow.

r—

Flashing, however, reduces the mass flow rate of a tailings

stream through the outlet of a nozzle to less than the

gr—

design flow rate. Flashing of solvent creates a gas-ligquid

flow that can result 1in choking of the nozzle outlet and

_

reduced mass flow rateg. Observed mass flow rates of a

tailings stream through a conventional nozzle where the

tailings stream 1s exhibiting gas-liquid flow are smaller

than the observed mass flow rate for a reference

single-phase liquid where the driving pressure level through

the nozzle 18 the same 1n both instances. The mass flow

yar—

rate of a tailings stream has, 1n some cases, been observed

to be reduced by about 30% over nozzle design

specifications, which are based on a single-phase liguid in

which there 1s no flashing. This reduction in mass flow

rate 1s largely caused by flashing inside the conventional

nozzle. If flashing 1s prevented, flow rates can be

calculated more accurately.
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Flashing 1n the TSRU 1inlet means may also be

—

compounded by the creation ot a low pressure core 1n the

P g

swirl chamber of a nozzle caused by the swirl motion of

Flashing may

#

I

fluids 1n the swirl chamber.

P

also result 1n erosion of the

interior surface of the nozzleg. It has been observed that

F

levels of erosion 1n a

conventional nozzle are higher than

otherwlse expected. Without using costly, wear-resistant

F

materials, the lifetime of conventional nozzles 1s short,

—

usually not exceeding a couple of weeks. The 1ncreased

erosion of i1nterior surfaces of the nozzles 1s likely due to

mineral solids 1n the tailings mixture being subjected to a

higher velocity than would exist absent solvent flashing.

With solvent flashing,

in the nozzle 1ncreases, usually by about an order of

P

the velocity of the tailings stream

pp—
—

magnitude. Solids in the tailings stream are therefore

subjected to higher local velocities than absent solvent

flashing.

Solvent flashing therefore contributes to

decreased TSRU throughput, and equipment wear.

According to

g—

one broad aspect of the present

1nvention, a manifold assembly 1s provided comprising a

chamber having a cross-sectional area that is larger than

the combined surface area of 1ts outlets. 1In practice, this

—
h—

would normally be an increase of about a factor of 2, or

gr—
e

more. (See, for example, Ref. Equation (6-15) in Perry's

Chemical Engineers' Handbook 7th ed. McGraw-Hill, 1997,

—
p—

assuming an orifice discharge coefficient of 0.61.) In an

exemplary embodiment, the cross-sectional area is larger by

about an order of magnitude or more. By increasing the

cross-gsectional area o3

F

= the chamber by, for example, about
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P

an order of magnitude or more, then the resulting fluid

velocities 1n the chamber can be decreased by, for example,

about an order of magnitude or more compared to the fluid

velocity 1n the outlets. The fluid 1n the chamber is

therefore more evenly distributed over the outlets of the

manifold assembly. A design 1n accordance with this
exemplary embodiment provides a pressure drop over the

outlets, which, 1n normal operation, will then be larger by

about two orders of magnitude or more than the pressure

variations 1n the chamber of the manifold assembly. A

manifold assembly of the present invention can therefore be

used to eliminate solvent flashing.

According to one embodiment of the present

1nvention, there is provided a tailings solvent recovery

unit comprising: (a) inlet means for receiving a tailings

stream containing a solvent; (b) a vessel for inducing

separation of the solvent from the tailings stream; and (c)

outlet means for recovering the solvent, wherein: the inlet

means comprises a manifold assembly comprising an inlet and

one or more outlets, whereilin the inlet and the one or more

outlets are in fluid communication via a chamber having a

cross-sectional area that i1s larger than the combined

surface area of the one or more outlets.

—

According to another embodiment of the present

invention, there is provided a method for recovering solvent

from a tallings stream comprising separating the solvent

from the tailings stream using a tailings solvent recovery

unit comprising: (a) inlet means for receiving the tailings

stream containing the solvent; (b) a vessel for inducing

separation of the solvent from the tailings stream; and (c)

outlet means for recovering the solvent, wherein: the inlet

means comprises a manifold assembly comprising an inlet and

D
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orne or more outlets, wherein the i1nlet and the one or more

gr— —
h—

outlets are 1in uld communication vilia a chamber having a

cross-sectional area that 1s larger than the combined

p—
p—

surface area of the one or more outlets.

F

According to a further embodiment of the present

invention, there 1s provided a manifold assembly comprising

an i1inlet and one or more outlets, wherein the 1nlet and the

one or more outlets are 1n fluid communication via a chamber

having a cross-sectional area that i1is larger than the

F

combined surface area of the one or more outlets.

In a further embodiment of the invention, the

cross-sectional area of the chamber is larger than the

P

combined surface area of the outlets by about an order of

bl

magnitude or more.

In a further embodiment, each of the one or more

outlets of the manifold assembly comprises a nozzle having a
nozzle 1nlet, a nozzle outlet and a swirl chamber disposed

between the nozzle inlet and the nozzle outlet.

F

An exemplary embodiment of the present invention

1s shown in Figure 1. Figure 1 is a representative diagram

1

F

of an inlet means of a TSRU according to one embodiment of

the present invention. In Figure 1, the manifold assembly

comprilises a full bore pipe (10) as the manifold chamber.

Flange (20) connects a first end (30) of the pipe (10) to a

retractable lance (not shown) though which the tailings

—

stream flows. Flange (40) connects a second end (50) of the

pipe (10) to a blind (not shown) to stop fluid flow. One or

more nozzles (60) are located along pipe (10) for injection

e

of the tailings stream into a TSRU vessel (not shown).
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Although the foregoiling invention has been

—

described 1n some detail by way of 1llustration and example

g p—

for purposes of clarity of understanding, 1t 1s readily

I

apparent to those of ordinary skill 1n the art in light o:

the teachings of this i1nvention that certain changes and

modifications may be made thereto without departing from the

P

spirit or scope of the appended claims.

It must be noted that as used 1n the

speclification, 1including in the appended claims, the

P
fp—

singular forms of “a”, “an” and “the” include plural

reference unless the context clearly indicates otherwise.

H

By way of example, reference 1s made throughout this

speclfication to a manifold assembly having “an” inlet—this

should be understood as also encompassing a manifold

assembly having more than one inlet.

Unless defined otherwise all technical and

scientific terms used herein have the same meaning as

gr—

commonly understood to one of ordinary skill and the art to

which this 1nvention belongs.
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CLAIMS:

1. A tailings solvent recovery unit comprising:

(a) inlet means for receiving a tailings

stream contalining a solvent;

(b) a vegsgsel for inducing separation of the

solvent from the taililings stream; and

(C) outlet means for recovering the solvent,

wherein:

the 1nlet means comprises a manifold assembly

comprising an 1nlet and one or more outlets, wherein the

1nlet and the one or more outlets are 1n fluid communication

via a chamber having a cross-sectional area that is larger

pr——

Chan the combined surface area of the one or more outlets.

2 . The tailings solvent recovery unit according to

claim 1, wherein the cross-sectional area of the chamber i

p—

larger than the combined surface area of the outlets by

gr—

about an order of magnitude or more.

3. The taillings solvent recovery unit according to

claim 1 or 2, wherein each of the one or more outlets of the

manifold assembly comprises a nozzle having a nozzle inlet,

a nozzle outlet and a swirl chamber disposed between the

nozzle inlet and the nozzle outlet.

4, The tailings solvent recovery unit according to

any one of claims 1 to 3, wherein the tailings stream is an

01l sands tailings stream.
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5. The tailings solvent recovery unit according to

any one of claims 1 to 4, wherein the solvent 1s a

—
p—

finic solvent.

para:

6 . A method for recovering solvent from a tailings

5 stream comprising separating the solvent from the tailings

stream using a tailings solvent recovery unit comprising:

(a) inlet means for receiving the tailings

stream containing the gsolvent;

(b) a vessel for i1nducing separation of the

10 solvent from the tailings stream; and

(C) outlet means for recovering the solvent,

wherein:

the 1nlet means comprises a manifold assembly

comprising an inlet and one or more outlets, wherein the

15 1nlet and the one or more outletgs are in fluid communication

via a chamber having a cross-sectional area that is larger

than the combined surface area of the one or more outlets.

7 . The method according to claim 6, wherein the

#

cross-sectional area of the chamber i1s larger than the

pr—

20 combined surface area of the one or more outlets by about an

.

order of magnitude or more.

8 . The method according to claim 6 or 7, wherein the

tailings stream 1s an ©0il sands tailings stream.

P

9. The method according to any one of claims 6 to 8,

-

25 wherein the solvent 1s a paraffinic solvent.

10. A manifold assembly comprising an inlet and one or

more outlets, wherein the inlet and the one or more outlets
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are 1n fluid communication via a chamber having a cross-

sectional area that 1s larger than the combined surface area

—

of the one or more outlets.

——

11. The manitfold assembly according to claim 10,

wherein the cross-sectional area of the chamber is larger

—

than the combined surface area of the one or more outlets by

about an order o:

P

- magnitude or more.

12. The manifold assembly according to claim 10 or 11,

wherein the chamber comprises a full bore pipe.

13. The manifold assembly according to any one of

claims 10 to 12,

F
—

F

wherein each of the one or more outlets of

LB

the manifold assembly comprises a nozzle having a nozzle

1nlet, a nozzle outlet and a swirl chamber disposed between

the nogzzle inlet

and the nozzle outlet.

14 . The manifold assembly according to any one of

claims 10 to 13

for use 1n a tailings solvent recovery unit.

SMART & BIGGAR

OTTAWA, CANADA

PATENT AGENTS

10



CA 02616036 2007-12-21

1/1

< \
S )

(! (i \ (! (i
70 b0 60 1'0 b0 60 40




X N
N\ N
T2,

N R ('

N b i1l 10 60 60 10



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - abstract drawing

