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UPENINGS AND REINFURCEMENI15" UQ\ . 3¢ (b)
UG-36 OPENINGS IN PRESSURE VESSELS

(a) Shape of Opening *’ g’
(1) Openings in cylindrical or conical portions of ves- cdm'(rk o Pg" ’

sels, or in formed heads, shall preferably be circular, ellip-
tical, or obround.”® When the long dimension of an |

elliptical or obround opening exceeds twice the short di- 6 L
mensions, the reinforcement across the short dimensions 1 0 s o
shall be increased as necessary to provide against exces- |-

sive distortion due to twisting moment. S ‘10'\

(2) Openings may be of other shapes than those giv-

en in (1) above, and all corners shall be provided with a o I <1
suitable radius. When the openings are of such propor- 'y <
tions that their strength cannot be computed with assur- P@ g N /2 ShQﬂ
ance of accuracy, or when doubt exists as to the safety of a A_
vessel with such openings, the part of the vessel affected ekl
shall be subjected to a proof hydrostatic test as pre-
scribed in UG-101.

(b) Size of Openings -— 6‘ 7

(1) Properly reinforced openings in cylindrical and 2 - }B ‘.\ u » ()

conical shells are not limited as to size except with the fol- shea
lowing provisions for design. The rules in UG-36 through
UG-43 apply to openings not exceeding the following: for
vessels 60 in. (1 520 mm) inside diameter and less, one-
half the vessel diameter, but not to exceed 20 in. (o) or < l/
(510 mm); for vessels over 60 in. (1 520 mm) inside dia- P a N .5
meter, one-third the vessel diameter, but not to exceed
40 in. (1 020 mm). (For conical shells, the inside shell dia-
meter as used above is the cone diameter at the center of m A
the opening.) For openings exceeding these limits, supple-
mental rules of 1-7 shall be satisfied in addition to the
rules of this paragraph.
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D7 - A, = d(Eq t=Ft,) —2¢, (Eqt-Ft,) (1-1Fy)

= 20t + ) (Eqt = Fr,) = 20, (Eqt = Ft ) (1 - f4)
@3 = Agd = 5liy - 1,p) foot

= 5lt, =ty froty
B - A3 = styf,

= Stilfa

= 2ht;fy

Agq = outward nozzle weld = !Ieglzfrz

A -
AP -

IfA;+Ag+Ag+Ag Ay 2 A

Agz = inward nozzle weld = tleg!zf,z

IfAg+Ag+Ag+Ag +AY3< A

The ruaum.«.l Aieo.”

A = dt,F + 2t,t,F(1-

d = finished diameter of circular opening
or finished dimension (chord length at mid-
surface of thickness excluding excess thick-
ness available for reinforcement) of
nonradial opening in the plane under
consideration, in. (mm) [see Figures
UG-37.1 and UG-40]

hH
C-A= Bmm = o413 3

Figure UG-37.1
Nomenclature and Formulas for Reinforced Openings
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f Use larger value

Area required

Area available in shell; use larger value

Area available in nozzle projecting outward; use
smaller value

Area available in inward nozzle; use smallest value

Area available in outward weld
Area available in inward weld
Opening is adequately reinforced

Opening is not adequately reinforced so
reinforcing elements must be added
and/or thicknesses must be increased
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t, = required thickness of a seamless shell based _L\ < 5‘10" N,Q'('
on the circumferential stress, or of a formed

head, computed by the rules of this Division 9%
for the designated pressure, using E = 1, and,

for shells fgabricatid from welc?ed pipe or = M oL CUQ\UI b’ 1 2, 5
tubing, the allowable stress of the corre-

sponding seamless product form. If there is

no corresponding seamless product form,

use the allowable stress for the welded pro-

duct form divided by 0.85, except that
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v
A = dtF + 2t,,F(1-f,,) F=7

= correction factor that compensates for the
variation in internal pressure stresses on __5 C-: \
different planes with respect to the axis of
a vessel. A value of 1.00 shall be used for
all configurations except that Figure UG-37
may be used for integrally reinforced open-
ings in cylindrical shells and cones. [See
UW-16(c)(1).]

”
by =
nozzle wall
t, = nozzle wall thickness.”? Except for pipe, this

is the wall thickness not including forming
allowances. For pipe, use the nominal thick-
ness [see UG-16(d)].

=S tn = Nv22le Nomrad THie - Uader hleance

~ o 406 - o-Uo4 * 0-12% < 0'355

= Ly < 0-355




Strainer Nozzle Calculations Based on The ASME Sec VIII-Divl
Designed By : Ebrahim Khayer

f,.:?

A = dtF + 2t,t,F(1-£,,)

A Bt S N |

fr1 = S,/S, for nozzle wall inserted through the 9 g
vessel wall n < oV

1.0 for nozzle wall abutting the vessel wall

and for nozzles shown in Figure UG-40, { - \

sketch (j), (k), (n), and (o). =7 Fl
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I1f Ay +A2+A3 +Agqt A3 2 A Opening is adequately reinforced

Opening is not adequately reinforced so
reinforcing elements must be added
and/or thicknesses must be increased
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=dt, F+2t,t, F(1-1.4)
= d(Eqt-Ft,) —2t, (Eqt-Ft,) (1 -1,4)
= 2(t+t ) (Eqt - Ft,) — 2t (Eqt - Ft ) (1 - 1)
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If A1 tAg+ Azt AggtAy 2 A Opening is adequately reinforced
IfAq+ A2 +Az+A +Ay3< A Opening is not adequately reinforced so

reinforcing elements must be added
and/or thicknesses must be increased
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17 LARGE OPENINGS IN CYLINDRICAL AND
@  CONICAL SHELLS

(a) Openings exceeding the dimensional limits given in
UG-36(b)(1) shall be provided with reinforcement that Ah Lgr d eNra
— - . Je r
complies with the following rules. Two-thirds of the re- ?
quired reinforcement shall be within the following limits:
(1) parallel to vessel wall: the larger of three-fourths
times the limit in UG-40(b)(1), or equal to the limit in Sjlﬂ” Le 'ofa ve 0’5 J
UG-40(b)(2);
(2) normal to vessel wall: the smaller of the limit in

UG-40(c)(1), or in UG-40(c)(2). )(DJ ﬂe,-n-fgfc,pm e,,.f'

(b) In addition to meeting the requirements of (a),




