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FLOW CENTRALIZER FOR VALVE These and other aspects of the device and method are set 
ASSEMBLY out in the claims . 

TECHNICAL FIELD BRIEF DESCRIPTION OF THE FIGURES 
5 

a 
10 

a 

a 

20 

a 

a 

This relates to a flow centralizer for use with a valve Embodiments will now be described with reference to the 
assembly . figures , in which like reference characters denote like ele 

ments , by way of example , and in which : 
BACKGROUND FIG . 1 is an exploded perspective view of a flow central 

izer and valve assembly . 
Flow control valves may be used in various applications , FIG . 2 is a cutaway perspective view of a flow centralizer 

such as : mine tailings , flotation , process water , dry bulk , adjacent to a valve assembly . cyclone , hoppers , thickener , solvent flashing , hydro trans FIG . 3 is an exploded view of a flow centralizer with an port , filter press , oil sands and high pressure gas service . orifice body , an insert and a flange ring . Flow control valves may deflect flow as fluids pass through 15 
the valve when it is in an open or partially open position . FIG . 4 is an exploded isometric view of a flow centralizer . 

FIG . 5 is an isometric view of a flow centralizer . Flow deflection can have a detrimental effect on the integrity FIG . 6 is a cross - section view of the flow centralizer of of the pipes downstream of the valve by causing erosion 
damage to pipe walls . FIG . 5 , through the line A - A in FIG . 7 . 

FIG . 7 is a back view of the flow centralizer of FIG . 5 . 
SUMMARY FIG . 8 is an isometric exploded section view of another 

embodiment of a flow centralizer with an orifice body , an 
In one embodiment there is disclosed a valve assembly insert and a flange ring . 

including a flow control valve and a flow centralizer . The FIG . 9 is an isometric exploded view of the flow central 
flow centralizer has a flowthrough bore . The flow centralizer 25 izer of FIG . 8 . 
is downstream of the flow control valve . The flowthrough FIG . 10 is an isometric section view of the flow central 
bore narrows in a direction downstream of the flow control izer of FIG . 8 . 
valve . FIG . 11 is an isometric view of the flow centralizer of 

In another embodiment there is disclosed a flow central FIG . 8 . 
izer for use with a valve assembly . The flow centralizer has 30 FIG . 12 is a front section view of the flow centralizer of 
an orifice body defining a bore having a minimum diameter . FIG . 8 . 
An insert defines a flowthrough bore extending between a FIG . 13 is a front view of another embodiment of a flow 
narrow end and wide end of the flowthrough bore . The centralizer and a butterfly valve assembly . flowthrough bore has a smaller diameter at the narrow end . FIG . 14 is an isometric section assembly view of the flow The insert has an insert flange that defines a maximum 35 centralizer and valve assembly of FIG . 13 . external diameter . A flange ring has a minimum internal FIG . 15 is a front section view of the flow centralizer and diameter . The minimum diameter of the bore of the orifice 
body and the minimum internal diameter of the flange ring valve assembly of FIG . 13 . 
are each smaller than the maximum external diameter of the FIG . 16 is an isometric view of the flow centralizer and 
insert flange so that the insert flange is held in position 40 valve assembly of FIG . 13 . 
between the flange ring and the orifice body when the flow FIG . 17 is an exploded isometric view of the flow 
centralizer is in use . centralizer and valve assembly of FIG . 13 . 

In various embodiments , there may be included one or FIG . 18 is an exploded isometric section view of the flow 
more of the following features : the flow centralizer is centralizer and valve assembly of FIG . 13 . 
adjacent to the flow control valve ; the flow centralizer 45 FIG . 19 is a front section view of another embodiment of 
further comprises an insert , and the insert comprises the a flow centralizer and gate valve assembly . 
flowthrough bore ; the insert further comprises tungsten FIG . 20 is a front view of the flow centralizer and valve 
carbide ; the flow control valve is a gate valve ; the flow- assembly of FIG . 19 . 
through bore further comprises a plurality of bores defining FIG . 21 is an isometric section view of the flow central 
diameters , each of the bores having diameters that are 50 izer and valve assembly of FIG . 19 . 
smaller in size in the direction downstream of the flow FIG . 22 is an isometric view of the flow centralizer and 
control valve ; an orifice body defines a bore having a valve assembly of FIG . 19 . 
minimum diameter ; a flange ring defines a minimum internal FIG . 23 is an isometric exploded view of the flow 
diameter ; the insert further comprises an insert flange defin- centralizer and valve assembly of FIG . 19 . 
ing a maximum external diameter ; the minimum diameter of 55 FIG . 24 is an exploded isometric section view of the flow 
the bore of the orifice body and the minimum internal centralizer and valve assembly of FIG . 19 . 
diameter of the flange ring are each smaller than the maxi- FIG . 25 is an exploded isometric section view of a flow 
mum external diameter of the insert flange so that the insert centralizer and a globe valve assembly . 
flange is held in position between the flange ring and the FIG . 26 is an exploded isometric view of the flow 
orifice body when the flow centralizer is in use ; the flange 60 centralizer and the valve assembly of FIG . 25 . 
ring sits within the bore of the orifice body when the flow FIG . 27 is a front section view of a flow centralizer as an 
centralizer is in use ; the flow centralizer is integral with the integral part of the valve . 
valve body ; and the orifice body is integral with the valve FIG . 28 is a front view of the flow centralizer of FIG . 27 . 
body . FIG . 29 is an isometric section view of the flow central 

The foregoing summary is not intended to summarize 65 izer of FIG . 27 . 
each potential embodiment or every aspect of the subject FIG . 30 is an isometric view of the flow centralizer of 
matter of the present disclosure . FIG . 27 . 

a 

a 



a 

US 11,402,026 B2 
3 4 

FIG . 31 is a schematic view of a flow centralizer and a ring 122. The function and design of the insert 120 , the 
valve assembly . orifice body 118 and flange 122 are similar to those shown 

in FIGS . 3 to 7. The bores in the insert 120 and orifice body 
DETAILED DESCRIPTION 118 have different designs than the respective bores of the 

5 insert 20 and orifice body 18 in FIGS . 3 to 7. As shown in 
FIGS . 1 and 2 show a valve assembly including flow FIG . 8 , the insert 120 has a flowthrough bore which is 

centralizer or wear spool 16 , and a flow control valve 14 formed from a plurality of bores , including an upstream bore 
having a valve body 24. The terms flow centralizer and wear and a downstream bore . The flowthrough bore in the insert 
spool are used interchangeably herein . 120 also narrows in a direction downstream of the flow 
The valve assembly in FIGS . 1 and 2 is connected to an 10 control valve , with a sloped surface 136 connecting between 

inlet pipe through an inlet pipe spool 10 and an outlet pipe the upstream and downstream bores . The insert 120 has an 
through an outlet pipe spool 12. The flow centralizer 16 and insert flange 126 that defines a maximum external diameter 
valve body 24 are adjacent each other between the inlet pipe of the insert 120. In this embodiment , the insert flange 126 
spool 10 and the outlet pipe spool 12. The valve body 24 in extends along most of the length of the insert 120. The term 
this embodiment is a gate valve . In other embodiments , 15 insert flange is used to describe the portion of the insert 
other types of valves may be used . The flow centralizer may having the maximum external diameter of the insert . It is not 
have particular application with valves which are not cen- restricted to having any particular dimensions or size so long 
tered when in a partially open position . as it can cooperate with the flange ring to hold the insert in 
As shown in FIGS . 3 to 7 , the flow centralizer 16 has an position within the orifice body . The insert flange 126 in the 

insert 20 having a flowthrough bore which is formed from a 20 embodiments shown in FIGS . 8 to 12 extends to the most 
plurality of bores 28 , 30 , 32 in the insert 20. The flow upstream end of the insert 120 , unlike the insert flange 26 as 
centralizer 16 is downstream of the flow control valve 14 as shown in the embodiments shown in FIGS . 3 to 7. At the 
shown by the flow direction represented by the arrow 42 . downstream end of the insert 120 , the insert flange 126 ends 
The flowthrough bore narrows in a direction downstream of and is adjacent to a space that is designed to receive the 
the flow control valve , with each of the diameters of the 25 flange ring 122. The orifice body 118 includes an internal 
bores 28 , 30 , 32 being smaller in size in the direction bore made up of three bore segments 144 , 146 , 148. The 
downstream of the flow control valve 14. As shown in FIG . segment 144 has the smallest diameter of the bores in the 
6 , a sloped surface 36 connects between bore 28 and bore 30 , orifice body and defines a minimum diameter of the orifice 
whereas a perpendicular surface 38 connects between bore body 118. The bore 146 extends for a longer distance along 
30 and bore 32. Various different designs and shapes of 30 the bore of the orifice body 118 than the bore 46 in the orifice 
flowthrough bores may be used , including , for example , body 18 in the embodiments shown in FIGS . 3 to 7 . 
those shown in the embodiments in FIGS . 8 to 12 . FIGS . 13 to 18 show yet another embodiment of a flow 

The flow centralizer 16 may be formed from three com- centralizer 216. The flow centralizer 216 is shown down 
ponents : the insert 20 , an orifice body 18 and a flange ring stream of a butterfly valve 124 as part of a butterfly valve 
22. The orifice body 18 acts as a housing for the flange ring 35 assembly 114. The flow centralizer has an insert 220 , an 
22 and the insert 20. The orifice body 18 includes an internal orifice body 218 and a flange ring 222 with minor variations 
bore made up of three bore segments 44 , 46 , 48. The in shape and design of the insert 220 as compared to the 
segment 44 has the smallest diameter of the bores in the embodiments of the inserts of the flow centralizers shown in 
orifice body and defines a minimum diameter of the orifice FIGS . 3 to 7 and 12 to 17. The insert 220 has two sloped 
body 18. The insert 20 is held in position between portions 40 surfaces between a plurality of bores within the insert 220 
of the orifice body 18 and the flange ring 22 . forming a flowthrough bore as shown in FIG . 15. Many 

The flowthrough bore of the insert 20 extends between a different shapes and orientations of the flowthrough bore in 
narrow end of the flowthrough bore adjacent to the bore 32 the insert 220 are possible . As shown in FIG . 14 , there is a 
and a wide end of the flowthrough bore adjacent to the bore gap 250 between the exterior of the orifice body 218 and the 
28. The flowthrough bore has a smaller diameter at the 45 outlet pipe spool 12 . 
narrow end than the wide end . The insert 20 has an insert FIGS . 19 to 24 show the flow centralizer 116 in position 
flange 26 that defines a maximum external diameter of the next to a gate valve body 224 ( FIG . 23 ) as part of a gate 
insert 20. The flange ring 22 has a minimum internal valve assembly 214 . 
diameter , which in this embodiment is the internal diameter FIGS . 25 and 26 show the flow centralizer 216 in position 
of the flange ring 22. As shown in FIG . 6 , the minimum 50 next to a globe valve body 324 as part of a globe valve 
diameter of the bore of the orifice body 18 and the minimum assembly 314 . 
internal diameter of the flange ring 22 are each smaller than FIGS . 27 to 30 show a flow centralizer 416 formed as an 
the maximum external diameter of the insert flange 26 so integral part of a valve body 424 of a valve assembly 414 . 
that the insert flange 26 of the insert 20 is held in position As shown in FIG . 27 , an orifice body 418 of the flow 
between the flange ring 22 and the orifice body 18 when the 55 centralizer 416 is formed integral with the valve body 424 . 
flow centralizer is in use . The flow centralizer 416 also includes an insert 420 and 

The orifice body 18 may include grooves 40 which match flange ring 422. The insert 420 provides a further example 
bolts connecting to the outlet pipe spool . The valve and flow of a shape of flowthrough bore . As shown in FIG . 29 , bolt 
centralizer are held in position by bolts connecting to the holes 440 allow the flow centralizer 416 and valve body 424 
outlet pipe spool and the inlet pipe spool . The flange ring is 60 to be connected to a pipe spool or other pipe component . 
held in position within the orifice ring by the outlet pipe The inserts 20 , 120 , 220 and 420 described herein may be 
spool . The flange ring in turn holds the insert in position formed from tungsten carbide or other hard material . The 
within the orifice body . inserts may also be formed with another hardened material , 
FIGS . 8 to 12 show another embodiment of a flow such as an overlay with hard - coated welding . The inserts 

centralizer 116. The flow centralizer 116 is made from the 65 may be replaced if they are worn out . The three - piece design 
same three components as in the embodiments shown in of the flow centralizers allows them to be re - built using a 
FIGS . 3 to 7 : an insert 120 , an orifice body 118 and a flange new insert while in the field . The internal geometry of the 

a 
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flow centralizer can be custom made for each application . In the claims , the word “ comprising ” is used in its 
The orifice body may be made from carbon steel or other inclusive sense and does not exclude other elements being 
suitable material . present . The indefinite articles “ a ” and “ an ” before a claim 

Each of the inserts , orifice bodies and flange rings feature do not exclude more than one of the feature being 
described herein may have a variety of different shapes and 5 present . Each one of the individual features described here designs so long as they can be held together in position may be used in one or more embodiments and is not , by between pipe components such as valve assemblies or pipe virtue only of being described here , to be construed as spools and provide a throughbore for fluid flow . The flow essential to all embodiments as defined by the claims . centralizers described herein may be manufactured sepa The embodiments of the invention in which an exclusive rately from the valve body and provided to end users 
together with the valve assembly or as separate components . property or privilege is claimed are defined as follows : 
As shown in the embodiments of FIGS . 27 to 30 , the flow 1. A pipeline valve assembly , comprising : 
centralizers may also be manufactured integrally as part of a pipeline valve arranged to control flow through a 
the valve body . In other embodiments the flow centralizer pipeline , the pipeline having an outlet pipe spool and an 
may be made out of a single component or two components inlet pipe spool ; and 
or more than three components . Preferably , regardless of the a flow centralizer downstream of the pipeline valve , the 

flow centralizer comprising : design of flow centralizer , the flowthrough bore within the 
flow centralizer is made from a hardened material , such as , an orifice body defining a bore having a minimum diam 

eter ; for example , tungsten carbide . 
The various embodiments of wear spools or flow central an insert defining a flowthrough bore extending between 

izers described herein can be used downstream of any valve , a narrow end and a wide end of the flowthrough bore , 
including a control valve or an isolation valve . The wear the flowthrough bore having a smaller diameter at the 
spool may be used to streamline the flow and protect narrow end , the insert having an insert flange defining 

a maximum external diameter ; downstream equipment such as piping . Various pipeline 
valves may be used with embodiments of wear spools a flange ring defining a minimum internal diameter , and 

wherein the minimum diameter of the bore of the orifice described herein , including a gate valve ( FIGS . 1 and 2 ) , a 
globe valve ( FIGS . 25 and 26 ) and butterfly valve ( FIGS . body and the minimum internal diameter of the flange 
13-18 ) as examples . The wear spool may also be used with ring are each smaller than the maximum external 
other types of valves such as shown in FIG . 31. The flow diameter of the insert flange so that the insert flange is 
centralizer 16 is connected to a valve assembly 514 having held in position between the flange ring and the orifice 

30 body when the flow centralizer is in use , a valve body . The valve assembly 514 shown in FIG . 31 may 
be any type of valve , and , for example , may be any one of wherein the pipeline valve and the flow centralizer are 
the following types of valves : a pinch valve , a ball valve , a configured to be held in position by bolts connecting 
rotary control valve , an eccentric plug valve , a plug valve , between the outlet pipe spool and the inlet pipe spool . 

a severe service valve and an angled control valve . Other 35 flange ring sits within the bore of the orifice body when the 2. The pipeline valve assembly of claim 1 in which the 
embodiments and variations of flow centralizers may be flow centralizer is in use . connected to the various types of valve assemblies repre 
sented by valve assembly 514 . 3. The pipeline valve assembly of claim 1 in which the 

In a preferred embodiment , the flowthrough bore of the flowthrough bore comprises a plurality of bores defining 
inserts 20 , 120 , 220 and 420 narrow in the direction down- 40 smaller in size toward the narrow end . diameters , each of the bores having diameters that are 
stream of the valve . By narrowing in the downstream 
direction , the flow through the flow centralizer is accelerated 4. The pipeline valve assembly of claim 1 in position 
through the pipe and away from the pipe walls . When the downstream of the pipeline valve in which the flow central 
flow centralizer is centered in the centre of the pipe , the fluid izer is oriented with the wide end of the flowthrough bore 

closer to the valve . passing through the flow centralizer is directed into a central 
axis of the pipe . The flowthrough bore of the insert will have 5. The pipeline valve assembly of claim 4 in which the 
a smallest internal diameter that is smaller than the diameter flow centralizer is adjacent to the pipeline valve . 
of the pipe to which it is connected in order to centralize the 6. The pipeline valve assembly of claim 1 in which the 
fluid . The internal geometry of the inserts 20 , 120 , 220 and insert further comprises tungsten carbide . 
420 can be varied in other embodiments with 7. The pipeline valve assembly of claim 1 in combination different many 
shapes and angles , providing a large combination of unique with a valve assembly with a valve body , and in which the 
shapes to streamline the flow . flow centralizer is integral with the valve body . 

Immaterial modifications may be made to the embodi 8. The pipeline valve assembly of claim 7 in which the 
ments described here without departing from what is cov orifice body is integral with the valve body . 
ered by the claims . 
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