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DESCRIPTION

TECHNICAL FIELD

[0001] The present application relates generally to the operation of reciprocating systems and,
more specifically, to providing a pump discharge pulsation dampener with dual outlets in such
reciprocating systems.

BACKGROUND

[0002] Reciprocating systems, such as reciprocating pump systems and similar equipment,
operate In many types of cyclic hydraulic applications. For example, reciprocating mud pump
systems are used to circulate the mud or drilling fluid on a drilling rig. Pressure peaks
accelerate the deterioration of the pump, the pump's fluid end expendable parts, and
equipment downstream from the pump with each subsequent pulsation. Failure to control such
pressure peaks and Inevitably affect the operating performance and operational life of the
pump, pump fluid end expendable parts and all downstream components.

[0003] Pulsation dampeners are typically placed immediately downstream from a reciprocating
pump, often with a relative size and configuration proportional to the volume of desired fluid
displacement per stroke of the pump and the maximum allotted magnitude of the pressure
peaks experienced by the pump system during each pulsation. Pulsation dampeners thus aid
In reducing pump loads and minimizing pulsation amplitudes to the pump, the pump's fluid end
expendable parts and to equipment downstream. As a result, pulsation dampeners increase
the relative operating performance and life of the pump, the pump's fluid end expendable parts
and any equipment downstream from the pump.

[0004] One type of a conventional pump discharge dampener includes an output tube that Is
located In the pump dampener outlet. This outlet tube passes from the interior of the pump
dampener to the pump dampener outlet. All fluid flow passes through this outlet tube, also
known variously as the "pressure drop tube”, "pressure drop tube assembly”, "choke tube”,
"choker tube”, and other names. Typically, the outlet tube Is a single passage tube, which may
be either internal or external to a cavity. In essentially equivalent structures, orifice plates are

used In lieu of tubes.

[0005] US3353496 discloses a combination pump and pulsation dampener wherein a pulsation
dampener Is secured directly to the pump In a manner to constitute part of the pump body.
US2993559 discloses a fluid surge alleviator adapted for use in conjunction with elimination of
pulsations I1s gas and liquid lines. EP0O/80569 discloses a flow rate control means, such as an
orifice, generating a flow rate regulated at part of a fuel passage of a diesel engine supplying
fuel to injectors of cylinders from a pump pressurizing the fuel to a high pressure through a
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common rail which can stock high pressure fuel or a fuel passage having a large volume
corresponding to the same, pulsation of pressure is suppressed and fluctuation of fuel injection
IS prevented.

[0006] There is, therefore, a need In the art for an improved pump discharge dampener to
Increase performance and pump life.

SUMMARY

[0007] According to a first aspect of the present invention, there iIs provided a pump discharge
pulsation dampener system according to claim 1. According to a second aspect of the present
Invention, there 1s provided a pump discharge pulsation dampener system according to claim
8. According to a third aspect of the present invention, there iIs provided a pump discharge
pulsation dampener system according to claim 13. Optional and/or preferred features are
defined in the dependent claims.

[0008] Different inner diameter internal or external pressure drop tubes or orifice plate
openings producing different discharge pressure pulse amplitudes are employed in a pump
pulsation control reactive discharge dampener. Either both pressure drop tubes/orifice plates
may be mounted concurrently on or in the dampener, connected to different discharge pipes
used selectively by the operator depending upon the piston or plunger size being employed, or
the pressure drop tubes/orifice plates may be interchangeable.

[0009] Before undertaking the DETAILED DESCRIPTION below, it may be advantageous to set
forth definitions of certain words and phrases used throughout this patent document: the terms
"Include” and "comprise,” as well as derivatives thereof, mean inclusion without limitation; the
term "or,” Is Inclusive, meaning and/or; and the phrases "associated with" and "associated
therewith,” as well as derivatives thereof, may mean to include, be included within, interconnect
with, contain, be contained within, connect to or with, couple to or with, be communicable with,
cooperate with, Interleave, juxtapose, be proximate to, be bound to or with, have, have a
property of, or the like. Definitions for certain words and phrases are provided throughout this
patent document, those of ordinary skill in the art should understand that in many, If not most

Instances, such definitions apply to prior, as well as future uses of such defined words and
phrases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] For a more complete understanding of the present disclosure and its advantages,
reference i1s now made to the following description taken in conjunction with the accompanying
drawings, In which like reference numerals represent like parts:

FIGURE 1 i1s a cross sectional, somewhat simplified schematic view of a reciprocating pump
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system employed with a pump pulsation control reactive discharge dampener having two
different pressure drop tubes according to an exemplary embodiment of the present
disclosure;

FIGURE 2 1s a somewhat simplified schematic view of one possible pump pulsation control
reactive discharge dampener;

FIGURE 3 Is a somewhat simplified schematic view of a pump pulsation control reactive
discharge dampener having two different internal pressure drop tubes according to an
exemplary embodiment of the present disclosure;

FIGURE 4 I1s a somewhat simplified schematic view of a pump pulsation control reactive
discharge dampener having two different internal pressure drop tubes according to another 20
embodiment of the present disclosure;

FIGURE 5 I1s a somewhat simplified schematic view of a pump pulsation control reactive
discharge dampener having interchangeable internal pressure drop tubes according to yet
another exemplary embodiment of the present disclosure;

FIGURES 6A through 6F are diagrams illustrating a pump pulsation control reactive discharge
dampener having internal pressure drop tubes achieved by fitted sleeves with different internal
diameters according to still another embodiment of the present disclosure;

FIGURE 7, FIGURE 8 and FIGURE 9 each illustrate an alternate embodiment to FIGURE 3,
FIGURE 4 and FIGURE 5, respectively using external pressure drop tubes rather than internal
pressure drop tubes; and

FIGURE 10, FIGURE 11 and FIGURE 12 each illustrate an alternate embodiment to FIGURE
3, FIGURE 4 and FIGURE 95, respectively using orifice plates rather than pressure drop tubes.

DETAILED DESCRIPTION

[0011] FIGURES 1 through 12, discussed below, and the various embodiments used to
describe the principles of the present disclosure In this patent document are by way of
llustration only and should not be construed in any way to Iimit the scope of the disclosure.
Those skilled in the art will understand that the principles of the present disclosure may be
Implemented In any suitably arranged pump discharge dampener that has an inlet and outlet
and uses an outlet tube, pressure drop tube (internal or external) or orifice plate to control or
partially control pulsation amplitudes.

[0012] FIGURE 1 1s a cross sectional, somewhat simplified schematic view of a reciprocating
pump system employing a pump pulsation control reactive discharge dampener having two
different pressure drop tubes according to an exemplary embodiment of the present
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disclosure. Pump system 100 may employ a reciprocating pump of a type well-known and
commercially available. The pump within pump system 100 is configured to reciprocate one or
more plungers or pistons 101 (only one shown In FIGURE 1). Each piston or plunger is
preferably connected by a suitable rotatable crankshaft or eccentric (not shown) mounted In a
suitable "power end"” housing 102. Power end housing 102 i1s connected to a fluid end structure
103 configured to have a separate pumping chamber 104 for each piston or plunger 101.
Pumping chamber 104 is exposed to its respective piston or plunger 101. One such chamber
104 i1s shown in FIGURE 1.

[0013] More specifically, FIGURE 1 depicts a simplified cross-sectional view through a typical
pumping chamber 104. Fluid end 103 includes housing 105. Pumping chamber 104 receives
fluid from inlet manifold 106 by way of a conventional poppet type inlet or suction valve 107
(only one shown). Piston or plunger 101 projecting at one end into chamber 104 connects to a
suitable crosshead mechanism, Including crosshead extension member 108. Crosshead
extension member 108 1s operably connected to a crankshaft or eccentric (not shown) In a
known manner. Piston or plunger 101 also projects through a conventional liner or through
conventional packing 109, respectively. Each piston or plunger 101 is preferably configured to
chamber 104. Each piston or plunger 101 Is also operably connected to discharge piping
manifold 110 by way of a suitable discharge valve 111, as shown. Discharge piping manifold
110 typically discharges into a discharge dampener (not shown in FIGURE 1). Valves 107 and
111 are of conventional design and typically spring biased to their respective closed positions.
Valves 107 and 111 each also include or are associated with removable valve seat members
112 and 113, respectively. Each of valves 107 and 111 may preferably have a seal member
(not shown) formed thereon to provide fluid sealing when the valves are in their respective
closed and seat engaging positions.

[0014] Those skilled In the art will recognize that the techniques of the present disclosure may
be utilized with a wide variety of single and multi-cylinder reciprocating piston or plunger power
pumps as well as possibly other types of positive displacement pumps. As In example, the
number of cylinders of such pumps may vary substantially between a single cylinder and
essentially any number of cylinders or separate pumping chambers. Those skilled in the art will
also recognize that the complete structure and operation of a suitable pump system is not
depicted or described herein. Instead, for simplicity and clarity, only so much of a pump system
as 1S unique to the present disclosure or necessary for an understanding of the present
disclosure Is depicted and described.

[0015] Conventional pump systems such as pump 100 shown In FIGURE 1 typically include a
discharge dampener system. FIGURE 2 depicts one possible discharge dampener system
200. Discharge dampener system 200 has a body 201 with an interior surface forming a
substantially annular interior chamber 202. Discharge dampener system 200 is typically
secured to a solid surface, for example, a drill rig floor or pump skid. Discharge dampener
system 200 receives and discharges "fluid” (which may be entirely liquid or which may include
suspended solids - 1.e., a slurry) into external discharge piping 201. Discharge dampener
system 200 includes an inlet 203 that is coupled In fluid communication with the discharge
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manifold 110 of pump system 100 either directly or by intervening piping (not shown), allowing
all pumped fluid to enter discharge dampener system 200, becoming temporarily part of the
material filling internal volume of chamber 202. All fluid then exits through internal pressure
drop tube assembly 205, which directs pumped fluid into an external discharge piping system
204. Pressure drop tube assembly 205 i1s a generally T-shaped structure with the wide end
outside the body 201 of chamber 202 and the length extending through an orifice in the body
201 Into the interior of chamber 202.

[0016] Fluid enters the Internal end of pressure drop tube assembly 205 from cavity 202 and
passes through pressure drop tube assembly 205, discharging into discharge piping system
204. The pressure drop tube creates a resistance or pressure drop as a result of the fluid
entering and passing through the pressure drop tube, which has a smaller inner diameter than
the inner diameter of discharge piping system 204. The pressure drop tube 205 dampens or
lowers the pulsation amplitudes, and also reduces the higher frequency energies created by
the pumping actions. As the flow rate changes, however, the pressure drop tube may in some
cases become Ineffective or even detrimental if the inner diameter i1s not properly sized or
adjusted, prompting the techniques of the present disclosure.

[0017] Pumping systems may utilize different interchangeable pump pistons (or "plungers”)
having different displacements, generating different fluid flow rates and pressures, etc. For
Instance, mud pumps are continually increasing in horsepower and thus can operate with a
wide range of piston sizes from 35" In diameter up through 9" in diameter. These piston or
plunger size variations produce a wide range of flow rates and discharge pressures.
Performance can be significantly improved if the pressure drop tubes are designed to handle
narrower ranges of flow rates.

[0018] FIGURE 3 1s a somewhat simplified schematic view of a pump pulsation control reactive
discharge dampener having two different pressure drop tubes according to an exemplary
embodiment of the present disclosure. Discharge dampener 300 has an annular body 301
forming an internal cavity 302 into which fluid from pump system 100 passes via inlet 303.
Discharge dampener 300 includes dual pressure drop tubes 304 and 305 with respective inlets
306 and 307 internal to the discharge dampener body 301 and respective outlets 308 and 309
external to the discharge dampener body 301. Pressure drop tubes 304 and 305 have different
Inside diameters producing different pressure drops. High flow pressure drop tube 304 has an
Inner diameter that is larger than low flow pressure drop tube 305. This allows the operator to
bring two Independent discharge pipes (not shown In FIGURE 3) to the two external outlet
openings 308 and 309 for the two pressure drop tubes 304 and 305, and to switch between
those two discharge pipes (l.e., sealing or closing one and employing the other to carry fluid)
depending on the piston or plunger size being employed.

[0019] FIGURE 4 1s a somewhat simplified schematic view of a pump pulsation control reactive
discharge dampener having two different pressure drop tubes according to another
embodiment of the present disclosure. Discharge dampener 400 again includes an annular
body 401 forming an interior chamber 402 receiving fluid from pumping system 100 via inlet
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403. Discharge dampener 400 also includes dual pressure drop tubes 404 and 405 with
respective inlet openings 406 and 407 internal to the body 401 coupled by tubing to respective
outlet openings 40/ and 408 external to the body 401, and again having different inside
diameters producing different pressure drops. Rather than being situated side-by-side with
parallel orientation as in the embodiment of FIGURE 3, however, pressure drop tubes 404 and
405 are spaced apart around a periphery of the annulus and oriented at an angle such as 90°
(as depicted) or 45°, or other angles as may be needed.

[0020] FIGURE 5 1s a somewhat simplified schematic view of a pump pulsation control reactive
discharge dampener having interchangeable pressure drop tubes according to yet another
exemplary embodiment of the present disclosure. Discharge dampener 500 includes an
annular body 501 forming an interior chamber 502 fed by an inlet 503. In this embodiment, the
body 501 has only one discharge opening receiving only one pressure drop tube at a time,
either a large inner diameter pressure drop tube 504 or a small inner diameter pressure drop
tube 505. Either tube, when mounted, is secured at the exterior of the outlet opening with the
length extending into the interior of body 501.

[0021] FIGURES 6A through 6F are diagrams illustrating a pump pulsation control reactive
discharge dampener having Internal pressure drop tubes achieved by fitted sleeves with
different internal diameters according to still another embodiment of the present disclosure.
One improvement of the present disclosure Is to employ a replaceable wear tip for any
pressure drop tube assembly In reactive discharge dampeners. The inlet end of any of the
pressure drop tubes 205, 304, 305, 404, 405, 504 or 505 may be fitted with an annular sleeve
or end cap (described below and lillustrated in FIGURES 6A through 6F) intended to be
replaced after abrasion and wear have progressed to a predetermined point. VWWhere different
Inner diameter pressure drop tubes are employed Iin the reactive dampener, each sleeves

must naturally be sized to fit the particular pressure drop tube on which that sleeve will be
used.

[0022] Notably, however, the pressure pulsation dampening provided by an internal pressure
drop tube of the type illustrated in FIGURES 2 through 5 Is achieved primarily based on the
Internal diameter of the Inlet opening for the pressure drop tube. Accordingly, an annular
sleeve of the type described above may alternatively be fitted over the end of the inlet for the
pressure drop tube in a manner that modifies the internal diameter of the inlet opening. In this
manner, the inner diameter of that opening may be adjusted based on the inner diameter of
the sleeve. lllustrated iIn FIGURE 6A are two pressure drop tubes of the same size having
different sleeves 601 and 602 fitted over the Inlet openings thereof, with different inner
diameters to produce different flow characteristics. Thus, sleeves 601 are configured for use
with a high flow rate while sleeves 603, producing a smaller inner diameter opening, are
configured for use with a low flow rate. Alternatively, the same pressure drop tube may be fitted
with different sleeves 601 and 602 at different times to effect the desired change. The sleeves
are secured to the inlet ends of the internal pressure drop tubes In any suitable manner, as
llustrated by sleeves 603 and 604 in FIGURE 6B, which do not fit over both the inner and outer
sides of the pressure drop tube but instead only overly the inner side and the end. Similarly,
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sleeves may be Installed wholly internally in the pressure drop tube, as illustrated by sleeves
605, 606 and 607 In FIGURE 6C. This allows the sleeves to be employed with external
pressure drop tubes of the type described in connection with FIGURES 7 through 9. Various
sleeve attachment methods and locations inside, encompassing, or outside the inlet end of a
pressure drop tube are contemplated. IN addition, the pressure drop tubes themselves may
differ depending on the configuration of the sleeves, as lllustrated by optional low flow
alternative sleeves 607 fitted to a pressure drop tube having an inner diameter (and thickness)
that differs from the high flow rate variant 605.

[0023] The shape of the iInner corners of a pressure drop tube inlet can change fluid flow into
and through the inlet, and therefore pressure pulsation damping performance. Accordingly, the
Inner corner or edge of the annulus for any of the sleeves 601 through 607 may be rounded
608, sharp (square) 609 or stepped 610 as depicted iIn FIGURES 6D through 6F. This can be
done regardless of the internal diameter. Sleeves with different inner corner or annular edge
profiles may be exchanged during operation to adjust pressure pulsation amplitude dampening
performance.

[0024] FIGURE 7 lillustrates an alternate embodiment to FIGURE 3. In discharge dampener
700, external pressure drop tubes 704 and 705 are mounted over outlet openings 710 and 711
from the body 701. The inner diameters of pressure drop tubes 704 and 705 are different,
providing different pressure pulsation dampening characteristics. The inlet of the pressure drop
tube may extend inward or downward into the outlet from body 701 or even into the body 701
itself, or may alternatively be flush with the flange face of the outlet from the body 701,
depending on operating requirements. Discharge piping (not shown) may be connected to the
ends of external pressure drop tubes 704 and /705 remote from the body 701. FIGURE 8
llustrates a similar alternative embodiment to FIGURE 4, and FIGURE 9 Iillustrates a similar
alternative embodiment to FIGURE 5.

[0025] FIGURE 10 illustrates another alternate embodiment to FIGURE 3. Instead of internal
or external pressure drop tubes, orifice plates 1004 and 1005 having different sized openings
extending through the plate (and therefore optimized for different flow rates) are mounted over
outlet openings 1010 and 1011 from the body 1001. Discharge piping (not shown) may be
connected over the opposite side of orifice plates 1004 and 1005 from the body 1001.

[0026] FIGURE 11 illustrates a similar alternative embodiment to FIGURE 4, and FIGURE 12
llustrates a similar alternative embodiment to FIGURE 5 (with discharge piping 1220 shown).

[0027] Although the present disclosure has been described with exemplary embodiments,
various changes and modifications may be suggested to one skilled in the art. It Is intended
that the present disclosure encompass such changes and modifications as fall within the scope
of the appended claims.

REFERENCES CITED IN THE DESCRIPTION
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Patentkrav

1. Pumpeudledningspulseringsdaempersystem omfattende:
en pumpeudledningspulseringsdaemper (300, 400, 700, 800, 1000, 1100)

omfattende:

et indlgb (303, 403, 703, 803, 1003, 1103) til et legeme (301,401, 701,
801, 1001, 1101) af udledningsdaemperen;

forste og andet udlgb fra legemet, hver i fluidforbindelse med indlgbet og
hver konfigureret til at muligggre fluidudledning fra legemet; hvor en
udvalgt af de fgrste og andet udlgb er abent og konfigureret til at udlede
fluid fra en indvendig volumen (302, 402, 502, 702, 802, 902, 1002, 1102,
1202) af legemet, mens det andet af de fgrste og andet udlgb er lukket,
hvor den udvalgte af de fgrste og andet udlgb er valgt baseret pa en
stromningshastighed af fluiden pumpet igennem indlgbet til den indvendige
volumen (302, 402, 502, 702, 802, 902, 1002, 1102, 1202) af legemet og
udledt igennem den udvalgte af de fgrste og andet udlgb;

et fgrste element (304, 404, 704, 804, 1004, 1104) forbundet til eller
indsat i det fgrste udlgb og konfigureret til at bidrage til
udledningsdaempning, hvor det fgrste element (304, 404, 704, 804, 1004,
1104) har en fluidpassage med en fgrste indvendig diameter dimensioneret
til at frembringe et fgrste trykfald i fluiden pumpet til den indvendige
volumen (302, 402, 502, 702, 802, 902, 1002, 1102, 1202) igennem
indlgbet og udledt igennem det fgrste udlgb, hvor det fgrste trykfald
bidrager mere til deempning af trykimpulser i fluiden, nar fluiden pumpes

ved en fgrste streamningshastighed end ved en anden stromningshastighed

forskellig fra den fgrste stramningshastighed; og

et andet element (305, 405, 705, 805, 1005, 1105) forbundet til eller
indsat i det andet udlgb og konfigureret til at bidrage til
udledningsdaempning, hvor det andet element har en fluidpassage med en
anden indvendig diameter forskellig fra den fgrste indvendige diameter
dimensioneret til at frembringe et andet trykfald forskelligt fra det fgrste
trykfald i fluiden pumpet til den indvendige volumen (302, 402, 502, 702,
802, 902, 1002, 1102, 1202) igennem indlgbet og udledt fra det andet
udlgb, hvor det andet trykfald bidrager mere til deempning af trykimpulser |
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fluiden, nar fluiden pumpes ved den anden strgmningshastighed end ved
den fgrste stromningshastighed.

2. Pumpeudledningspulseringsdaeempersystemet (300, 400) ifglge krav 1, hvor det
forste element (304, 404) er et fogrste udlgbsrgr og det andet element (305, 405)
er et andet udlgbsrgr, og hvor de fgrste og andet udlgbsrgr er indre trykfaldsror.

3. Pumpeudledningspulseringsdaeempersystemet (700, 800) ifglge krav 1, hvor det
forste element (704, 804) er et forste udlgbsrgr og det andet element (705, 805)
er et andet udlgbsrgr, hvor de fgrste og andet udlgbsrgr er ydre trykfaldsrgr, og
hvor et indlgb for hvert af de fgrste og andet ydre trykfaldsrgr er monteret

flugtende med en flangeflade for det mindst ene udlgb.

4. Pumpeudledningspulseringsdaempersystemet (700, 800) ifglge krav 1, hvor det
forste element (704, 804) er et fgrste udlgbsrgr og det andet element (705, 805)
er et andet udlgbsrgr, hvor de fgrste og andet udlgbsrgr er ydre trykfaldsrgr, og
hvor et indlgb (706, 806, 707, 807) for hvert af de fgrste og andet ydre
trykfaldsrgr straekker sig ind i det mindst ene udlgb.

5. Pumpeudledningspulseringsdaempersystemet (1000, 1100) ifglge krav 1, hvor
det fgrste element (1004, 1104) er en fgrste abningsplade og det andet element
(1005, 1105) er en anden abningsplade.

6. Pumpeudledningspulseringsdaeempersystemet (300, 700, 1000) ifglge krav 1,

hvor de fgrste og andet udlgb har cirka parallel opstilling pa linje.

7. Pumpeudledningspulseringsdaeempersystemet (400, 800, 1100) ifglge krav 1,

hvor de fgrste og andet udlgb har cirka vinkelret opstilling pa linje.

8. Pumpeudledningspulseringsdaampersystem omfattende:
en pumpeudledningspulseringsdaemper (500, 900, 1200) omfattende:
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et indlgb (503, 903, 1203) til et legeme (501, 901, 1201) af
udledningsdaeemperen (500, 900, 1200);

et udlgb fra legemet (501, 901, 1201) i fluidforbindelse med indlgbet, hvor
udlgbet er abent og konfigureret til at udlede fluid der er pumpet til en
indvendig volumen (302, 402, 502, 702, 802, 902, 1002, 1102, 1202) af
legemet (501, 901, 1201) igennem indlgbet;

et fgrste element (504, 904, 1204) konfigureret til at vaere selektivt
forbundet til eller indsat i udlgbet, det fgrste element (504, 904, 1204) har
en fluidpassage med en fgrste indvendig diameter dimensioneret til at
frembringe et fgrste trykfald i fluiden pumpet til den indvendige volumen
(302, 402, 502, 702, 802, 902, 1002, 1102, 1202) igennem indlgbet og
udledt igennem udlgbet, det forste trykfald bidrager mere til deempning af
trykimpulser i fluiden, nar fluiden pumpes ved en fgrste
stromningshastighed end ved en anden streamningshastighed forskellig fra

den fgrste stramningshastighed; og

et andet element (505, 905, 1205) konfigureret til at vaere selektivt
forbundet til eller indsat i udlgbet og konfigureret til at bidrage til
udledningsdaempning, det andet element (505, 905, 1205) har en
fluidpassage med en anden indvendig diameter forskellig fra den fgrste
indvendige diameter og dimensioneret til at frembringe et andet trykfald
forskelligt fra det fgrste trykfald i fluiden pumpet til den indvendige
volumen (302, 402,502, 702, 802, 902, 1002, 1102, 1202) igennem
indlgbet og udledt igennem udlgbet, det andet trykfald bidrager mere til
deempning af trykimpulser i fluiden, nar fluiden pumpes ved den anden

stromningshastighed end ved den fgrste stromningshastighed,

hvor udlgbet er dimensioneret og konfigureret til at have en udvalgt af de
forste eller andet elementer (504, 904, 1204, 505, 905, 1205) forbundet til
eller indsat i udlgbet, hvor den udvalgte af de fgrste og andet elementer
(504, 904, 1204, 505, 905, 1205) er valgt baseret pa en
stromningshastighed af fluiden pumpet igennem indlgbet til den indvendige
volumen (302, 402, 502, 702, 802, 902, 1002, 1102, 1202) af legemet
(501, 901, 1201) og udledt igennem udlgbet.
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9. Pumpeudledningspulseringsdaempersystemet (500, 900) ifglge krav 8, hvor det
forste element (504, 904) er et fogrste udlgbsrgr og det andet element (505, 905)
er et andet udlgbsrgr, hvor de fgrste og andet udlgbsrgr er udlgbstrykfaldsror.

10. Pumpeudledningspulseringsdaempersystemet (900) ifglge krav 8, hvor det
forste element (904) er et fgrste udlgbsrgr og det andet element (905) er et andet
udlgbsrgr, hvor de fgrste og andet udlgbsrgr er ydre trykfaldsrar, og

hvor et indlgb (906, 907) for hvert af de fgrste og andet ydre trykfaldsrgr er

monteret flugtende med en flangeflade for det mindst ene udlgb.

11. Pumpeudledningspulseringsdaempersystemet (900) ifglge krav 8, hvor det
forste element (904) er et fgrste udlgbsrgr og det andet element (905) er et andet
udlgbsrgr, hvor de fgrste og andet udlgbsrgr er ydre trykfaldsrgr, og hvor et

indlgb (906, 907) for hvert af de fgrste og andet ydre trykfaldsrgr straekker sig ind

| det mindst ene udlgb.

12. Pumpeudledningspulseringsdaempersystemet (1200) ifglge krav 8, hvor det
forste element (1204) er en fgrste abningsplade og det andet element (1205) er

en anden abningsplade.

13. Pumpeudledningspulseringsdaempersystem omfattende:

en pumpeudledningspulseringsdaemper (300, 400, 500, 700, 800, 900, 1000,
1100) omfattende:

et indlgb (303, 403, 503, 703, 803, 1003, 1103) til et legeme (301, 401,
501, 701, 801, 1001, 1101) af udledningsdaeamperen (300, 400, 500, 700,
800, 900, 1000, 1100),

mindst et udlgb fra legemet (301, 401, 501, 701, 801, 901, 1001, 1101),
det mindst ene udlgb i fluidforbindelse med indlgbet (303, 403, 503, 703,
803, 903, 1003, 1103) og konfigureret til at tillade fluidudledning fra

legemet, og

mindst et udlgbsrgr (304, 305, 404, 405, 704, 705, 804, 805, 904, 905,
1004, 1005, 1104, 1105) konfigureret til at veere selektivt forbundet til

eller indsat i udlgbet og konfigureret til at bidrage til udledningsdeempning,
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det mindst ene udlgbsrgr (304, 305, 404, 405, 704, 705, 804, 805, 904,
905, 1004, 1005, 1104, 1105) har en fluidpassage derigennem;

en fgrste bgsning (601, 603, 606) konfigureret til at blive monteret til en
del af det mindst ene udlgbsrgr (304, 305, 404, 405, 704, 705, 804, 805,
904, 905, 1004, 1005, 1104, 1105) og som har en abning derigennem med
en fgrste indvendig diameter mindre end en mindste indvendige diameter
af fluidpassagen igennem det mindst ene udlgbsrgr (304, 305, 404, 405,
704, 705, 804, 805, 904, 905, 1004, 1005, 1104, 1105); og

en anden bgsning (602, 604, 607) konfigureret til at blive monteret til en
del af det mindst ene udlgbsrgr (304, 305, 404, 405, 704, 705, 804, 805,
904, 905, 1004, 1005, 1104, 1105) og som har en abning derigennem med
en anden indvendig diameter der er forskellig fra den fgrste indvendige
diameter og mindre end den mindste indvendige diameter af fluidpassagen
igennem det mindst ene udlgbsrgr (304, 305, 404, 405, 704, 705, 804,
805, 904, 905, 1004, 1005, 1104, 1105),

hvor det mindst ene udlgbsrgr (304, 305, 404, 405, 704, 705, 804, 805,
904, 905, 1004, 1005, 1104, 1105) er dimensioneret og konfigureret til at
have den ene eller anden af de fgrste eller anden bgsninger (601, 602,
603, 604, 606, 607) monteret dertil, nar
pumpeudledningspulseringsdaemperen (300, 400, 500, 600, 700, 800, 900,
1000, 1100) er indgrebet.

14. Pumpeudledningspulseringsdaempersystemet (300, 400) ifglge krav 13, hvor
det mindst ene udlgbsrgr er et indre trykfaldsrgr og hvor de fgrste og anden
bgsninger (601, 602, 603, 604) er dimensioneret og konfigureret til at blive
monteret til en ende af det indre trykfaldsrgr inden i legemet (301, 401), og
hvor de fgrste og anden bgsninger (601, 602, 603, 604) er dimensioneret og

konfigureret til at blive monteret, over enden af det indre trykfaldsrgr.

15. Pumpeudledningspulseringsdaeempersystemet ifglge krav 13, hvor det mindst
ene udlgbsrgr er et indre trykfaldsrgr og hvor de fgrste og anden bgsninger (606,
607) er dimensioneret og konfigureret til at blive monteret til en ende af det indre

trykfaldsrgr inden i legemet (301, 401) og hvor de fgrste og anden bgsninger
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(606, 607) er dimensioneret og konfigureret til at blive monteret inden i enden af
det indre trykfaldsrar.
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