Flex Tube Pulsation Dampener for Sludge and Slurry

Fl ex Tube Pul sati on Danpener for Sludge and Slurry

El ast omer Fl ex Tube Pul sati on Danpener:

Fl ow- Thru. with hole dianmeters from3" / 76mm up to 305mm / 12", as standard.
No obstruction, or direction changes in the flow path, ensures suitability for
entrai ned solids and high viscosities. Renobving flow reversal provides pressure
stability for hose punp systens. "PunpGuard" as its nane inplies, is tota
protection for punp suction systens.

Desi gn pur pose

1. To provide pul sation danpeners that have 3" through 14" diam Connections.

2. To provide with 1. (above) danpeners with stainless steel |iquid contact

nmetal parts at mniml cost.

3. To provide conbined pulsation and flow fluctuation attenuating capability
with a straight line "clear-flow' path fromin to out, suitable for sl udges,
slurries, suspended particulate, and "food" |iquids.

4. To provide for the use of |ow cost "vessel" outer, non |iquid contact, carbon
steel "vessel" housing shell

5. To provide a pul sation danpener design capabl e of working at negative
pressures wi thout "henorrhoiding”, as well as use at el evated pressures.

6. To provide use in flanged systems with ease of "as a spool piece" renoval for
easy cleaning with a | ance.

Ends

The ends are machined in accordance with ansi bl6.5 or ec "dn-pn" norms. Having
the flange face in corrosion resistant nmaterial. Provided with threaded stud
bolt hol es. Socket head cap screws are equi-spaced between hol ding the end cover
plate to the end plug, which is retained by the segnental |ock ring.

Fl ex-tube "Dbl adder™
Integral seal ends enable sealing by push in tubes apart of stainless flange
face conmponent. This is preferable to |eaking hose clanps. Thickest prevents

both suck in, and blow out into the corner between end plug and shell. The flex
tube support option that is perforated and has an internal cross, "coll apse
preventor", allows use with high per-fill pressures.
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Flex Tube Pulsation Dampener for Sludge and Slurry
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Flex Tube Pulsation Dampener for Sludge and Slurry

Fl ange faces
The standard flange end is determned by the dianeter of the punpguard. The are
| arger flange face optional extras.

Speci al s
There are food, drug, and beverage, specials.

Pul sati on danpener for systens containing high viscosity or sludge and slurry

liquids.

Four variants

A). For no prefill cushion at all - uses permacushion foam

B). For 0.5 bar to 3 bar cushion prefill cushion, uses no internal perf-tube
support. Conpletely "clear-flow'

C). For pre-fill cushion n2 pressure above 5 bar up to 70 bar - having interna

fl extube support by perf-tube.
D). Only for liquids containing no particulate, a conbination design, uses
perftube packed with balls as in the waveguard pressure transient dispersa

design. No limtation on pre-fill cushion pressure.

Al'l variant designs use elastomer flaxtube "bladder"” - to take liquid inside,
and having corrosion resistant liquid wetted netal parts. Aka suction and

di scharge "danpners" -outlet "bottles" - pulsation suppression devices.

Construction, having

1. Danpener flex-tube bl adder nmenbrane of el astoner

A. Epdm nitrile, hypalon, fluorocarbon or 20 other el astomers

B. That has been cross-linked by tenperature, using cross |linking plasticizer

t hat does not | each out.

C. Wth a surface area substantially the sane as the vessel housing up to which
it will swell by an increase of liquid pressure which feature prevents undue
stretching and in the event of punping

Wthout first pre-filling with cushion gas .

D. Menbrane (c. Above) provided with neans to prevent the extrusion thereof into
port or ports provided for liquid flow Said prevention of extrusion provided by
parts aka "thickened ends to prevent henorrhoidi ng"

E. Alignment of pre-fill cushion gas inlet - outlet point, with the anti-
extrusion thickened ends, so that neither failure to pre-fill, nor pre-fill with
cushion gas to too | ow a pressure does not cause danage by the forcing of the
flex-tube into the cushi on connection point.

F

G Pul sation Danpener flex-tube "bl adder" peripheral end seal located within a
groove in the danper end plug on the gas side.

H. Fl extube end seals being caused to take effect by the insertion of tapered
rings, said rings nornally being integral with a "raised face", as of a flange.
I. Adjacent to & inward of said end seals, nmenbrane wall being thinned, enabling
flexing prior to thickened section that prevents henorrhaging.

2. Pressure housing / vessel for pul sation danpener - bottle "snubber” pul sation
suppressi on device - accumul at or:

A. Conprising two parts, a danper "body" cylinder with one end integral or

ot herwi se permanently cl osed, and having the opposite end of said cylinder open
then seal ably closed by a plug of generally 3.5 times the thickness of the
cylinder wall.

B. Said dampner cylinder wall thickness determ ned by the fornula :-

Desi gn pressure x internal radius

Thi CKNESS = - - oo oo oo oo e oo

Al | owabl e working stress x factor ( - 0.6 design pressure)
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Flex Tube Pulsation Dampener for Sludge and Slurry

Danpener design pressure being established by an addition, to max worKking
pressure, of 10% - on the basis that a direct acting rv set pressure is 10%
above max working pressure. Plus that said rv has a 15% accunul ati on pressure to
fully open. *

In which the factor above is determ ned by the degree of surety of the cylinder
wal | being perfect, for exanple: a "snubber" seam ess wall of hot rolled or
drawn pipe, a punch forged cup, a forged billet machine bored to forma holl ow,
the factor is 1

A "suppression device" cylinder formed by any |ongitudi nal welding or joining
met hod the factor is 0,7 where there is a longitudinal joint that has been
certified as free of all inperfections by xray, the factor may be 0,9

Said "al |l owabl e working stress" for the danpner nmaterial being determ ned by the
| esser of yield strength x 0,625 , or the ultimate tensile strength x 0,25. No
al I owabl e working stress shall be determ nable unless the ductility of the
material and any jointing is at |east 20% el ongati on at break. Said danpener
jointing procedure shall have been proven by root, side, and cap bend tests.
Further assurance of a jointing nethod may al so be indicated by xray, but
failure to pass tight radius bend tests is the only acceptable criteria for
application to danmpner nmanufacture

Because they are by definition for a cyclic stress duty, hence ductility for the
avoi dance of work hardening is of paranount inportance. *

Not a bene : application of the European static pressure vessel weld procedures
which allow only 14% ductility, and qualification by xray alone, is not safely
useable in cyclic duty danpfner manufacture. *

Both "yield strength” and "ultimte tensile strength” here in above, being taken
fromtables asne ii d, of issue not |later than 1995 . Note - all owabl e working
stress |l evels established for vessels for static pressure duty, and published in
codes that are not at |east 20 year proven for cyclic duty, as applicable to
"pul sati on snubber - pul se danpers, danpners, danpeners - etc; said stress

| evel s shall not be allowed. *

C. Retention, against danpener internal pressure, of said end plug within said
cylinder, by nmeans that can not be renoved without first the depressurization of
the cylinder; aka "tanper proof neans"

D. Said danper tanperproofing neans so arranged that the seal of sealably

| ocated end plug will cause the escape of the seal at a pressure above 4x design
pressure, and bel ow destruction pressure - thusly ensuring "fail safe" *

Goto "segnental lock ring safety difference”

E. Having pul sati on danpener pre-fill cushion gas filling and venting point that
enabl es both without the use of any special tools. Typically said filling and
venting being operable to open and close with a 3/4" af wench.

F. Said end plug of the danpener, manufactured from carbon steel pvqg plate to sa
grade gr.

G End plug having a central hole sized for the capture of the flextube end

H. Cylindrical housing to contain n2 cushion gas, of sa 106 of grade gr 60
unl ess for | ow tenperature application .
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Flex Tube Pulsation Dampener for Sludge and Slurry

General ly

A. Danpeners as shown in the acconpanying cross sectional / cut view

B. This pul sation suppression device bearing a stainless steel data plate,
stanped with the vessel / shop / work order number, that enables the
traceability to file containing all materials and physical property
certification.

Feat ur es

A. Sufficient conpressible gas volunme of the danper to enable the discharge from
a specific punp to deliver its liquid flowin a fluctuating manner wi thout
generating not nore than a specified anbunt of acceleration head

B. So arranged that - w thout additional cost - pressure pulsationis
intercepted by the danpers in order to isolate the forcing action of a punp, or
val ve, fromthe acoustic response of a systemto the residual pressure change.
C. Inproved danpener in place flushibiliy, greater first in first out
performance for nore constant tenperature, nore suitability for fluids that
requi re constant agitation.

D. Also for suction nmass accel eration head |oss, and preventing negative
pressure spi kes frominstantaneous suction valve opening, fromtraveling the
suction supply line.
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