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|

H il

It
uy
=1 SCOPE
GElieL.l This standard covers the mninmum requirenents for
it mechani cal design & guarantee, materials, fabrication,
ae wor kmanshi p, inspection, testing and supply of unfired
e shell and tube type heat exchangers.
)‘_*1 1.1.2 The 1intent of this standard is to supplenent, amend or
% limt the reference codes and standards mentioned bel ow
5501.1.3 Exceptions or wvariations shown in the material/purchase
= regquisition take precedence over requirements shown
“i: hherein.,
f‘;gfl.l.él No variations from the material/purchase requisition,
FE data sheets and this standard are pernitted unless
B approved in witing by purchaser.
o
“501.1.5 In case of any conflict between the various standard and
Ly codes, the mtter shall be referred to purchaser for
. clarifications and the «clarifications ©provided by
T purchaser shall be final and binding on vendor.
[ 79}
u
[ Iy
:ﬁ 1.1.8 The conpliance with this standard and acconpanying data
W does not relieve the vendor from his own responsibilities
i and guarantees nor from any further contract obligations.
Vrl 1.:.7 The approval of the work by the purchaser's inspector
Chs and/or his release of the equipment for shipment shall in
o no release the manufacturer from or relieve the
manuf acturer of any- responsibility for carrying out all

of provisions of this standard and/or the fulfillnent
of guarantee, nor does the purchaser by such approval
and/or release assune any responsibility whatever for

b such provisions and/or guar ant ee.

:,ra 1.1.8 In case of conflict in various docunentation, the

;H’ followng order of priority shall apply

;jg a) Equi pnrent data sheet

T 1y,

a1 I

g: b} Mat eri al / purchase requisition

07

58 c} This standard

.

L= d) Licensors standard specifications and draw ngs

md
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gl 1.2 REFERENCES  (LATEST  EDITIONS)
%; 1.2.1 TEMA Standards of  Tubular  Exchanger  Manufacturers
Iw Association, Cdass 'R’.
ig 1.2.2 ASME Boiler and Pressure Vessel Code Section MII!
8z Dvision 1, Unfired Pressure Vessels.
280 1.2.3 ASME Boiler and Pressure Vessel Code Section |11,
- Material Specification.
%; 1.2.4 ASME Boiler and Pressure Vessel Code Section [IX
. Welding Qualification.
<3
§§ 1.2.5 ASME Boiler and Pressure Vessel Code Section V,
W, Non Destructive Exam nat i on.
;i 1.2.6 ASTM Specification
gel 1. 2.7 AWS-ASME Specification for \Wlding H ectrodes.
T
EE 1.2.8 ANSI Arerican National Standards Institute, [INC,
Wi B16.5, steel pipe flanges and flanged
%3 fittings and 816.11 forged steel fittings,
#e socket-welding and threaded,{latest editions
ok approved by ASME).
gi 1.2.9 APl 605 Large D aneter Carbon Steel Flanges.
b
€21 1,2,10 EJMA Standards of the Expansion Joint
3 Manuf act urers Associ ati on [ NC.
;; 1.2.11 Al  exchangers shall be designed and fabricated in
<% accordance wth TEMA Standard, latest edition, class
i "'R*’ and sections I, V, VIl and IX of the ASME
2 boiler and pressure vessel code, and ASTM Codes, |[atest
£z edition.
55 1.2.12 Nozzles, flanges, tapered pipe threads, pipe fittings,
o4 bolts, nuts and gaskets shall be in accordance wth
- appropriate ANSI, ASTM and TEMA Codes, and welding
;:E electrodes to AWS Specifications.
S5
Laﬁl 1.2.13 The design, fabrication and testing of pressure vessels
o« shall also conply wth all the specifications, standards,
& drawi ngs, provisions and codes indicated on draw ngs
5é provided by the purchaser. Unless otherwise specified ir
o8 the order the latest editions of codes and specifications
EE in force at the date of the contract shall be used.
%; ASME Code stanp is not required, unless otherw se
5o specified on heat exchanger Data sheet.
Documents
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2 DESI GN
3]
LE2.1 GENERAL
0,
itlz.1.1 Al exchangers of the same size type and naterial shall
£ 0 maxi mze interchangeability of parts where practical.
£0 The highest practical nunber of exchangers shall have
8 i nterchangeable tube  bundl es.
a8 .
£ > Whenever possible tube bundl es shall be designed to
‘aé permt rotation though 180".
%;‘J:_’ 2.1.2 Where equipment is mounted on concrete foundations, the
i anchor bolts-shall be designed wth the followng
gg allowabl e anchor bolt stresses
=3
ae TENSI ON: 110 N/mm?2
g SHEAR: 69 N/mm?
Tge A lowable bearing stress on concrete 7.5 N/mm?
-z
gﬁ 2.1.3 The use of stay bolts as a nmeans to stiffen tube sheets,
& channel covers and flange heads is not permtted.
£%12.1.4 In addition to normal design l|oads, exchangers shall be
N designed to wthstand a horizontal bundle pulling force
= 8 "H" of
55%: Bundle Weight (BW) Hori zontal Effort
> %
He BW < 50 KN H = BW
e 50 KN ¢ BW g 100 KN H = 50 KN
£ BW > 100 KN H =05 BW
3% Only one effort shall be considered, when several
ol exchangers are stacked.
g; The assuned bundle pulling force, "H" shall be checked
z< against vendors recomrendations and adjust, if required.
%Q 2.1.5 Al  conbinations of loads shall be considered to
wh determne the nmaxinum design stress conditions for desigm
= e except for maintenance loads conbined wth wnd and
s ear t hquake | oads. Erection loads shall also be taken
29 into consi der ati on.
E:- 2.1.6 Wen Utube bundle or kettle type reboiler shell
W g {TEMA "K") is wused, the shell cover shall be integral
& with shell.
£E
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subject to design

e | ¥ o o

2.1.8 Inpact baffles shal

TR wiam e

MO ALY TIEate 4

2.1.9 Perforated baffles

2.1.10 Shells shall be of
practical and shall
rolled plate.

RVER, TD THE CGWHER NEITHER THE WHOLE MOR AMNY PART [0S THIS DOCUMENT MAY BC

£3E
RETRIFWVA! QYQCTEM M@ TRAMSMITTON Ty 211¥ Crcu

S
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THIS DOCUMENT IS THE PROFERTY OF MP.L. IT IS CONFIDENTIAL AND ALL RIGHTS RE

DISCLOSED TA ANY THIRD PARTY. REPRODUCE

NPCS-MS —HM-Q1 O

material being used.
fabricator shall provide copies of
purchaser that outlines
strips inward so edges
of flange when tube bundle is inserted

than is required for

distance of the plate

the outer
removal of the tube

the shell and supports
the lower shells distorting and binding
The corrosion allowance
such externa

@ NATIONAL PETROCHEMCAL QO SHELL AND TUBE
STANDARDS
HEAT EXCHANGER
2.1.7 Wen renovable longitudinal baffle shall
seal strips shall be the replaceable

attached to longitudinal sides of Dbaffle

to shell wall. They shall
appropriate for the service, or Neoprene

tenperature limt

PAGE 7 OF 56

be wused, the
type and be securely

plate adjacent

be Multitlex of an alloy

rubber or equal

recommended for the

Wien nmetal seals are used,

proper steps

instructions to

folding seal

do not rub wunduly against inside

be no closer to
escape hei ght

They shall be of sufficient size so
from the projected 'inside of
the plate, in any direction, is at

and

the nozzle

into shell.

inlet nozzle

flow area.

the distance

to the edge of

equal to the

from the nozzle opening.

not permtted.

fabricated of

2.1.11 All  shells on floating head wunits

reboilers, shall be renovable wth

2.1.12 Shell and channel girth flanges shal
hub type and designed

for thru-bolt

to elimnate

shall be deducted
| oadi ng.

face of

one piece construction whenever
seam ess pipe or

kettle type

through bol ting.

be of forged steel
joint construction.

2.1.13 Pulling lugs or tapped holes for insertion of eye bolts
shall be provided on
tube sheet to permt

the stationary

bundle from the

shel | .

£ 2.1.14 Jack screws shall be provided to aid | oosening all

= heads, channels, and channel covers

g 2.1.15 Wien one unit is conposed of two or nore shells in series
it shall be assumed, unless otherwise specified, that the
shells wll be stacked and the manufacturer shall design

possibility of

the tube bundle.

from the unit
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(guide device) that' allows quick and easy mating of
expansion joint end flange to its conpanion flange on th:

2.1.16 Wen two or nmore exchangers are stacked, internediate
supports shall be installed during fabrication and the

i entire stack shall be erected at the nmanufactures works
z and checked for accuracy of nozzle |location and
o al i gnment .
i!
3.1 2.1.17 Stacked large exchangers shall be limted to 2 shells
ol high. Stacked snall exchangers shall be limted to a
= centre line elevation of 3.5 m (12 ft) at the top
. exchanger.
£ 2.1.18 Expansi on Joints
:c 2.1.18.1 Single pass tube bundle exchangers, having a bellows typ
gf expansion joint between floating head and shell covers,
M are permtted. Such designs shall include provisions
=X
2

ARy LA 3w

F inside face of shell cover. Expansion joint shall be th
e hydraulically formed type and it shall also permt

52 replacenent in the field. It shall be constructed of

o Inconel 600, Incoloy 800, or Incoloy 825 listed in

‘;’ preferenti al order unless otherwise specified.

s 2.1.18.2 Stresses due to thermal expansion shall be analysed in

o both clean and fouled condition, to deternine the

g necessity of using expansion joints. Stress conditions
2 due to start-up, shutdown, steam cleaning, etc., shall

£

also be investigated.

S

2.1.18.3 The type of expansion joint reconmended by' the vendor
shall require the approval of the purchaser.

2.1.19 Designer of exchanger unit shall be responsible for
furnishing equipment that is free of over stressing for
any loading wthin the specified maximm |oading.

2,1.20 During the design of fixed tubesheet heat exchangers,
consideration nust be given to the stresses induced at
operating, alternate operating, start-up, shutdown and
other upset conditions. \Were necessary, expansi on
joints shall be provided.

® STOREDR I AHY RETRIEVAL SYSTFM [R TRAMNSMITTEND

HPL, IT IS CCHFIDENTIAL AND ALL RIGHTS R

EPRODUC

2.1.21 Were stated tube bundles may be designed for the
differential pressure given in job specification. Vendor
shall provide visible warning plate adjacent to, or part
of, name plate outlining test regulations, when
differential design is used.

THIS DOCUMENT IS THE PRCPERTY OF
DISCLOSED TO ANY THIRD PARTY, R

Documents

Document Sharing Hub

Full document details: NPCS MS-HM-011993


http://www.avadocuments.com/doc/npcs-ms-hm-01-1993
http://www.avadocuments.com/doc/npcs-ms-hm-01-1993

NPCS-MS —HM-QL | O
@ NATIONAL PETROCEMCAL €O | SHELL AND TUBE a !
STANDARDS HEAT EXCHANGER PAGE 9 OF 56
gp2.1.22 Aloy Protective Lining
f‘a 2.1.22.1 Wen the process data sheet indicates nmaterials other
i than carbon steel for tube sheets wthout specifying
= "solid", vendor may quote the nore economcal alternative
o between "solid" and "cladded" naterial.
;5 2.1.22.2 Pass partition grooves in lined tube sheets and channel
iz covers shall have the specified mnimum [lining thickness
&g on all surfaces.
(S
£212.1.22.3 AFPIied alloy |liners shall be considered as corrosion
iy allonance only, not as part of the base netal, when
o i calculating the thickness of pressure parts.
=3
del2.1.22. 4 If the base netal is carbon steel, then if other carbon
Sy steel conponents in contact wth the sane process flow
Y are specified to be of fully killed carbon steel, the
’;: base netal of the cladding shall also be of the sane
=o mat eri al .
gt 2.1.22.5 Thickness requirenents of lining are in TEMA "R"
oh12.1.22.6 Silver soldered or brazed bonded liners shall not be
=8 used.
5%)2.1.23 Devi at i ons
2
e In general no deviations from purchaser Standards and
wE specifications shall be permtted. This does not
Eh preclude possible innovations or inprovements on the part
& of the supplier, based on available facilities. Such
bk deviations nust be clearly pointed out as a separate
ol paragraph entitled "DEMATIONS' in the supplier's
7y documents, so as to avoid any confusion and anbiguity and
2, to facilitate analysis of quotation in mnimm possible
& < time. It shall be taken for granted that except for the
E‘; deviations pointed out under the "DEVIATIONS' paragraph,
o all other technical requirenents shall be adhered to, by
nE the supplier. No deviation shall be incorporated, unless
e it has been approved in witing by purchaser. [t is in
Gl supplier's own interest to get the witten approval of
24 purchaser for all deviations bofore accepting the
=1y purchase order. No deviations shall be entertained or
£y approved after the order has been accepted by the
‘;g?é supplier. Delay in supply of the equipnent, on account of
xa such deviations being not entertained or approved by
%g purchaser shall be contractor's liability.
5
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In case there are no deviations required by the supplier
quotation under the "DEMIATICNS' paragraph shall read as
"EQU PMENTS SHALL BE SWPPLIED AS PER PURCHASER S
SPEC FI CATIONS, (QODES, ETC, IN ALL RESPECTS'. 1t shall
be presumed that supplier has understood very clearly the:
job reguirements and shall fully conply with them

HeC

NSENT OF

m e
N CONSE

2.1.24 Material Supply

L
T

RIZR WA

iEFE

>

2.1.24.1 All materials and accessories required for the
fabrication of the heat exchangers shall be supplied by
the vendor unless otherw se stated.

= THI

JTOTE

2.1.24.2 Stainless steel name plate shall be provided on each heat.
exchanger shel | .

BOANT PAKRT

il

,_
o aaper e gt
CRoaAaNY MEAHS WITHEL

2,1.24.3 Test rings, dumy shell and test fl anges wherever
required shall be designed and supplied by the supplier.
Drawings for these shall need prior approval of
purchaser. Material used for fabricating these shall be
of tested quality. The nunber of test ring/test flange
assenblies shall be equal to the nunber of shells
stacked.

FORM

)
r

2.1.24. 4 Al necessary arrangements such as supports, blind
flanges, test gaskets, %bolts, nuts and other accessories
shall be provided by the supplier for testing of heat
exchangers.

[ T AR )
[ VL A L

3l
HEMITTE

o

V]
TR

212.1.24.5 Supplier shall include in his quotation supply of tie
bolts, leveling shins or intermediats supports for

stacked units, gaskets, nuts and bolts relating to
interconnecting nozzles (tube and shell side). Al these
components shall be despatched separately wth due care
having been taken regarding identification of these for
case of installation.

e
LOSTITEM

IEVA

SER INoANT RETRIC

NS,

JIFIRENTIn0

r
w

2.1.24.6 It is deened that supplier shall supply the equipment
N strictly as per the requirenents of the codes,
specifications, etc., as such it is presuned that unless
indicated under the "DEVIATIONS' paragraph of the
quotation, the dimensions and materials for various
conponents in a heat exchanger are as per purchaser
requirements. This does not preclude wuse of equivalent
< or better materials. However, these deviations should be
- clearly indicated in the quotation. [f an equival ent
material sought by the supplier is to a specification,
other than ASTM/ASME, it mght Dbe necessary for the
supplier to submt the specifications of the equivalent
material (translated in English [language, if the original
is not in English). '

C

IT Is

G
RTY, KEPROLUIEZD

BOCUMENT 15 THT PRUPERTT TF
BISCLOSED TO ARY THIRD Pa

THIS
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LS2.2 CORROSTON ALLOWANCE AND MINIMUM WALL THICKNESS

o
mgz.z.l Corrosion allowances shall be per TEMA Standard. For
?: materials other than carbon steel corrosion allowance
ég shall be specified on the data sheet. corrosion
g allowances as specified on the data sheet shall be
8z adhered to if more stringent.
§§2.2.2 No corrosion allowance shall be added fto tubes,
u 4
EE 2.2.3 Minimum admissible wall thickness shall be per TEMA and
Zy ASME Codes.
E§ 2.2.4 For U-tubes the wall thickness specified applies to the
Q% tubing before bending except as noted in paragraph 2.2.5
Lo below. All U-tubes shall be formed from a continuous
P length of tubing, free of girth welds.
4 E
bl
FE12.2.5 The minimum mean radius of U-bends shall be 1 1/2 times
@% the 0.D. of the tube, Flattening at the bends shall not
53 exceed 10% nominal 0.D. of straight portion tube,
:E Proposal may be based on the use of heavier wall tubing
§§ for short radius U-bends when design pressure demands
8= thicker tube walls.
Ly
I
[t
gé 2.3 TUBES, TUBE BUNDLES AND TUBESHEETS
§§ 2.3.1 Tubesheets shall be fabricated from forged materials when
ﬁg integral with shell and/or channel.
o s .
EE12.3.2 On vertical exchangers installed with the channel at the
o5 bottem at least 4 collar bolts shall be provided to
i§ support the tube bundle when the channel is removed.
;E Alternative means shall be approved by the Purchaser
z L—l
J; 2.3.3 When gasket grooves are required in tubesheets the
= minimum distance between the edge of the tube hole and -
=k the edge of the gasket groove shall be 1.5mm.
;E 2.3.4 A minimum of one dowel or some equivalent method of
e alignment shall be provided to prevent misassembly of
q§ floating head cover, channel, channel cover having
%E grooved partitions and stationary tube sheet to shell
=0 flange. -
z - 3
$7(2.3.5 Guide ping shall be placed in tube sheets to facilitate
A assembly and to keep tube sheets with integral tube
¥§ sheets from dropping out of position when the bundle is
e to be withdrawn from the shell.
%
E_":.f F" 1 'i' o
o Documents
Ao .
Ll =1
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Note: Provide three guide pins approximately 120" apart
with one located on top of vertical centerline of a
hori zont al unit, the outside edges are to be 1mm
clear of the shell |.D. and are to be the same
material as the tie rods.

Qide pins are not required when the tube sheets are held
in position by:

a) Tube sheets with tapped holes for stud bolts, nuts
at both ends.

b) Tube sheets having drilled holes when adjoining
flanges are tapped for studs.

c) Wen the distance from the tube sheet to the second
segnment cut baffle is 450mm or less, or when the
tube bundle is nade up of baffles spaced 225mm
center to center or less, regardless of the distance
from the tube sheet to the first baffle.

Support plates shall be provided on units without
transverse baffles. In case of floating head exchangers
a suitable support plate shall support the floating head
of each bundle.

Baffles shall be of the cross flow segnental type, and
shall be tied together wth rods and spacers and shall be
provided wth notches, only when necessary, to permt
drainage of the shell.

Baffle clearances between design |.D. of shell and baffle
QD shall be as shown in TEMA  These maximum clearances
my be increased to twice the tabulated values only when

I sot her nal vaporization or isothernal condensing occurs
on the shell side of an exchanger.

| npi ngenent baffles are not reuired for non abrasive
liquids, gases or superheated vapors when, at the
smallest cross sectional area of the nozzle , the value
of"(density).{velocity}2" is less than that stipulated
in the TEMA.  For all other conditions inpingenet
protection is required.

| npi ngerent  protection shall be provided by a plate
baffle, a distributing belt or by an enlarged inlet
nozzle wth an internal distributor plate, of mnimum 6mm
thickness;
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sl 223011 Plate baffles shall extend beyond the projection of the
a nozzle bore . This baffle shall be located at a distance
- from the nozzle to provide a mninmum free cylindrical
»:J D entrance ajyea at the projected nozzle bore equal to the
oo nozzle bore arvea.
Gidi
52 2.3.12 Where enlarged inlet nozzles, containing internal
2;': distribution plates, are used, the actual entrance area
{:‘f into the shell nust be at least equal to the line bore.
u The maximum fluid velocity at the cross - sectional area
D of the enlarged nozzle shall be linmted by
S
;’: (density in kg/m?) X (velocity in m/s})? =1040
&2
2
& Enlarged inlet nozzles shall not be used for mxed phase
L_d: l'i qui ds.
;’l{f 2.3.13 A mnimum of two longitudinal replaceable long life
[ sealing strips of approved design shall be provided for
{56 cross- baffled exchangers between the guter row of tubes
£ and the inside of the shell as follows:
b Radial Clearance Shel | Diameter
5
[
N i:‘;j over 18mm to  630mm
oL over Zbmm T10mm & over
= e
d?.a
wol2.3.14 Wiere Utube construction is utilized, each Utube
oo shall be formed from a single length of tubing.
[
S{E 2.3.15 Were Utube construction is utilized, Stress
. i nvestigations shall be conducted whenever tenperature of
3 95°¢ or greater, arc assigned over both legs of any
,fj Utube . Wen steam is in Utubes and process is
3 controlled by low control of' condensate, Utubes shall e
o5 in a horizontal plane.
Moz
el 2.3.16 Each Utube shall be formed from a single length. The
o length specified shall be the straight length neasured
s from end to return bend tangent.
anf2.3.17 In general, tube to tubesheet joints shall. be
‘-:Ei expanded.All tubesheet holes and the grooving in them
L:‘f shall conform to TEMA and the follow ng supplenents.
o Gooves shall be square edged and concentric.When heat
& & treatment of tubesheet is required, final tube hole gizir
o shall be attained by reamng after heat treatnent.
e
ni
o
G2
o
85
[ =Y
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2.3.18

2.3.19

2.3.20

2.3.21

%

2.3.22

s

The tube-to tubesheet joint shall be welded 1if:
a) The design temperature is <-10" ¢ or > SOC°C.
b} For U-tube type with design pressure > 150(kg/cm?)g.

c) For floating head types and fixed tube-sheet type with
design pressure > 40 (Kg/cm?) g

d) With cladding on the tubeside face of the tubesheet
{(channel side, floating head side)

e) Where the high reliability of the joint is required
because of lethal substance, product quality, hazards
of inter-mixing etc.

When welding of tube to tubesheet is required, after
welding,the tubes shall be light expanded into the tube
holes. The light expansion shall imply minimum 5% tube
thinning. The procedure and details of welding shall be
submitted to the purchaser for approval

Tubes shall be expanded into the tubesheet for a length
equal to four tube outside diameters or the tubesheet
thickness minus 3mm whichever is smaller.In addition fer
tubesheets with thickness in excess of four tube
diameters expand one diameter at the shell side face of
the tube sheet minus 3mm .In no case shall the expanded
portion extend beyond the shell side face of the
tubesheet .The expanding procedure shall provide
substantially uniform expansion throughout the expanded
portion of the tube without a sharp transition to. the
unexpanded portion.

Adequate lifting and handling lugs, etc.,shall be
provided by the fabricator to ease handling, lifting,
erection etc., of the complete eguipment

Davits shall be provided for removal of channel, channel
cover, shell cover and floating head assembly unless
specified on drawing.

Vibration

For exchanger unit subject to vibration, the tube bundle
shall be designed as per TEMA,7th edition, SEC.6, para.

V,and the following fabrication clearances shall also be

satisfied
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di aneter shall
exceed the 0Q.D

b} Mninum baffle
follow TEMA "R"

2.4.1 The 150 |bh, series

m ni num i nst ead.

ITHER THE WHOLE NCR ANY PART DT THIS DOCUHENT MAY BE

i 2.4.2 Al flanges intended for wuse wth spiral wound rmetal

@ gaskets shall be designed using the manufacturers minimur
3 gasket seating stress or the ASME Code values, whichever
ur I's greater.

=

= 2.4.3 Al flanges designed as special shall account for

g external loads inposed by piping reactions and

& consideration givent to differential thermal  expansion
% for dissimlar joints.

2.4. 4 The inlet and outlet stream connections shall be flanged,
faced and drilled to the specified .All other
nozzles 2" and larger shall be flanged.

2.4.5 Nozzle sizes shall be as indicated on he data sheet.The
vendor shall not alter these nozzle sizes wthout
specific approval by the Purchaser.

Tl 2.4.6 Flanged nozzles shall be one of the following types:
‘ a) Integrally flanged forged (long welding necks) are
preferred

b) Seam ess  pi pe
[ ongi tudinal l'y

flange.

PR R S

flange.

THIS DOCUMENT IS THE PRCPERTY OF NPL, IT IS CCHFIDCENTIAL AMD ALL RIGHTS RE

Ve et v

a) For baffles spaced

0.5mm. For baffles
tube support plates the tube hole dianmeter shall not
the tube plus ©.25mm.

penetration wel ded

c) Block forged nozzles welded

less than 300mm apart,tube hole
exceed the 0.D of
spaced 300mm or

thickness shall be

¢} Deburr and ream all tube holes in baffles and support
plates, to elimnate all
parts.Also deburr

2.4 NCZZLES, MANWAYS AND OTHER CONNECTI ONS

edges on cut

nozzles are not
tenperatures over 370°C or for pressure

connections; the 300 Ib series shall

neck or plate rolled and
welded, full penetration, wth a full

attachment to forged welding neck

nore apart or fo

10mm O herwise

sharp edges
baffl e w ndow.

permtted for design

be used as a

to a forged welding neck

the tube plus

of these

relief valve
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L

d} Nozzles of alloy

Hr.C

EZ
CF

followng conditions

FRIDR WRITTEH ©

LE HGR AMY PART LF THIS DOCURENT HAY
WITHIUT THE

ti{2.4.8 The nininum permissible thickness of
> ¥ necks shall be Schedul
£3 of nozzle sizes 16" and above shall
& wal | t hi ckness.
Y8l 2.4.9 Nozzles flanges Dbolt
ﬁg vertical and horizontal center [line
5
(S
vwofl2.4.10 Al nozzles 2" and below, shall have
c 30mmwW de x 6mm thk. at right angles
84l z.4.11 Each exhanger for us

£5E

the shell inlet. For
in each shell.

2.4.12 Flanges for connection

1AL AND ALL RIGHTS RE

data sheets.

-
1

DEN

L

2.4.13 Wiere exchangers are
data sheet indicates

Is £C

1T

of stacked exchangers

AT

a) The design pressure exceeds 40

material may

seamess alloy pipe wth forged
flange faced with alloy on gasket seat except in H:

- service.
g el Lap joint flanges shall not be
2. 4.7 Integral reinforced no

be fabricated from
carbon steel slip-or:

used.

zzles are required if any of the

is applicable:

¢) Pate thickness exceeds 50 mm

{kg/cm? )g.

b) The design tenperature is <-10°c or >350°C.

flanged steel nozzle

e 80 of size 8" and smaller.Necks

be 12.7mm mMninmm

hole shall straddle principal

of  equi prrent

two stiffeners

e in fully condensing service shall

have a 1" flanged vent, of the same
shell  nozzles, provided at the

stacked wunits

rating as the other

top of the end opposite tc

provide a vent nozzle

to external piping 24" and smaller-

shall be per ANSI B16.5. For |arger
be according to APl 605 unless otherwise specified on the.

size flanges shall’

connected in serries; Process
ratings of inlet nozzle on first

unit and outlet nozzle on last wunit

.Intermediate flanges

shall always be "RF' type

irrespective of the requirenents for
CGaskets and bolting are to be supplied for internediate

E flanges by the vendor.
sil2.4.14 Connections below 374" wll not be
wel2.4.15 A Smm (1/8") radius shall

internally  projecting

ISCLGSED 7O ANY THIRD PARTY, REPRODUCIR, STORED Lt ANT RETRIEVAL STSTEM LR TRAM
-

THiS DOCUMENT IS THE

D

nozzl es.

other flanges.

permtted.

be provided on the inside edges
of flush trimmed openi ngs and on both exposed edges on
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g 2.4.16 Neutralizing facilities shall be provided on exchangers
SE having austenitic stainless steel bundles. Chem cal
“% cleaning connection shall be provided on condensers where
T process conditions will make this necessity, and these
X shall be specified on the process data sheet. Mninum
£8 connection size is 1 1/2".
25 2.4.17 Mnimm Nozzle |ength
Z
wal 2.4.17.1 The length taken from the outside of the insulated barrel
b & or head to the back of the flange shall exceed the bolt
s | engt h.
:§ 2.4.17.2 Mnimum length of nozzles 1in noninsulated exhangers shall
25 be 150mm for 4" and smaller and 250mm for large nozzle
ae si zes.
5
Wl 2.4.17.3 Bolts between connecting nozzles of stacked exhangers
o shall be supplied and shall be renovable wthout moving
48 the exchangers.
e 2.4.18 Wen tube side fluid is steam a 3/4"-6000 I|b threaded
¥ coupling operating vent connections shall be provided in
N the channel cover or bonnet head at high point of second
=3 pass.
25
a2l 2.4.19 Wien shell side fluid is steam,a 3/4"-6000 |b threaded
> coupling shell side operating vent connections shall be
o provided as follows:
0 . .
5 a) For horizontal wunits one vent [located below
Eb centerline at the end opposite the inlet.
i% b) For vertieal units two vents required one below
iy horizontal centerline at end of steam travel and one
25 near the top.
EZ 2.4.20 Provide one 1 1/2" flanged connections and one
56 3/4"-6000 Ib coupling in all min shell and tube side
o nozzles of exchangers nomnal size 4" and above and
- o 3/4"-6000 |b coupling on nozzles size 2" NB to below
GY 4" NB. Except on long forged weld neck or block forged
24 nozzles or when data sheet prohibits use of these
s & connecti ons.
iE
5o
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