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Rupture Disc Sizing Application Knowns

RUPTURE DISC SIZING

SMedeguate Tow throwgly @ rupoare dise can be
assurcd i the disc is sized propercly. Improper
sixing can resull in sericus sabeiy hazards (o
personnel and coscy plant coquipomend.

Ta aid you in the sicing of Fike rupture discs,
Fike offers disCale, an IBM compatible software
progrant, The program sixes raplare disces [or gos.
liguiicl and steam apglications, These calcalations
Fallowe thie muidelines of ASME Sect WL D 1, [550
ST LE, and the procedurcs published in this cala
lag, discale is available e froo your local repre-
scntative or by contacting Fike directly.

The following couations and proceduares mneel
the reguirements of Scolion VI, v 1. of the
AEME o,

Assumptions and General
Considerations

* Crases ard vapors exparnd isentropically throwugh
the burst ruptoce disc, Thus che fhedd s assam-
eol vo e o perfect or ideal gas and [miction losses
are sneall enoneggb Lo e :Jﬂ_[]{‘:l:“ll_"{l.

Incornpeessitle foids ace low-viscosity foids, e, e
viscosily is less than 10,

= The: skcng coguabions include a discharge cocflioient,
K Lo oornpernssale for tucbaolenoe: arncd olher bosses, D
normal proactios K062 unless deteroined By ladxo-
Aoy restng.

Tlhee rupiure disce device is assooned oo e instalhed
ar a largie vessel where the upsirezm oy welocily B
negigible and e Aow arca throagh the device s
small compared to the sice of Lhe vessel, This
assumption results in the maximuonm dise sise
required regardless of whether the dise is inestalled
ar o veaac] or inoa pdpe .

The rupture disc device is assomed toowvent dirsclly
Lo the atmaosphere with oo dowmisteean, paping. 1T
cloramisirearm PLpiTyE is present, it mans e nescoessary
Lo coresicler thie device asoa Atdng and sie e pdping
systern accorcingly.

The rupture dise device is NOT installed in cormn-
biteation: wilky aryye other relief dewvice. For infommatlion
o ruapluce discs in combination with salety velied
valves, s Sect. 4 ol this calalog,

Thie pressure in the protected equuiprmeTt irrereases
slowly, This type of problem meay result fvonm an
atternpl 1o overlill a closed wessel, Trom thermmal
expansion of a containoed Do, oc Dol walving in
pressure ooniool eouipoert,

For infornation an sizing lor cunaovay ceactions,
explogion venting, and proleclion against other
hazards, consult Fike,

Overpressuns Allowoanoe

The ASME Code permits the relieving prossure
to exceed the MAWT doring venling Based o
one of scveral condilicns, The following sixing
egquations assume that the user has chosen the
appropriaie cwverpressure allowance, See Section
4 af this catalog lor a discussion of overpressare
allowarnee and the ASME Cade.

Recommended Rupture Disc Device Diameter
The nominal size of the rupture disc dewvioe
should e grealer than or equal to the mindmnne
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caleculated dimmeter. In cascs whoere the inlet or
autlet diameter of the device is significantly
smaller than the oomeinal disc size, the =maller
diameoter should be used e determineg the mint-
mare o sarea.

FExample: The mioimuam low acea of a '-35
e Typzes assembly with 'S NPT indet and A" dise
shoaalel b bBevsecl car the swaminald inside diameter af the
Lés NPT indet andd NOT the /57 disc dianmeter,

Sizing for Liguilds

The sizing equation for the flow of incompressible
Muicds (ligquids) through a rupture disce device is
derived frem Bornoulli's general enecgy egualion
arvd the conservation of mormeniun, Asswming the
M enters the desvioe wilth negligilple velocity @i
with no change in closation. thee velocity at the disc s
W =lzgh ftrses. where h = '_?— ft.

From the conservation of mcimenthuom equation. the
Ny rate booormes

O = AW cu idsec.
= K& . | 2gPT
A

Sirnplifving and rearranging thuee coualion, the re-
quiiredl reliel area for any irec-Tlowdng liguid hrough
a rupture disc device s given by
a = LY5GE _
a7.08K 5
The pipe "bore” area at the indet o the ropoare disc

devics s usually taken as the masion avallablo
velict e,

50]. inches {1}

Sizing for Gases and Vapors

For compressible MNuids (gascs and vapors),
Boernoulli's equaticn still halds, ot ihe conservaldon
af momenlum equation must make use ol the
changes in Lhe propertes of the Quid as il passes
throwgh the oriflice, These changes are found rom
the relationships of a gas expericercing an isenlropic
(Friclionless, reversible) expansion. The relalionships
are well onowmn and can e oo in mcst deecmeo-
dyranes textibooks.

For iscenlropic Qow, we nost consider the diffor-
crtial pressure ralio across the dise. Designating By
as the upstréen pressune andd Pg as the prossare al
the cxit plane (usually atmospheric pressiece)] oo
sitder lirst thal when the upsiream oqueals te exil
pressure, Fg /Py = 1. there is no fow. Increasing the
upstream pressure increases the flow and decreases
the pressuare ratio Pa/Pg until a wvalue of Py is
reached Deyvond which there is no further increase
in the mass vate of Aow through the disce. This value
al Pg is kncwn as the onifical pressore and P /P, is
o as the crdfion! pressoere rodio. AL s point the
Mowr velecity 5 sonde, or cgual o the speed of
sovnd. Sonde flowr exdists throuerh e acifice at all
pressurne ratios less than the critical pressure ratio.
Subsonic flow cxi=ts throweh the orifice at all pres-
sure mtios greater than the oritical pressuare ratio.




