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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Introduction

Some of the requirements within this part of ISO 15547 have been extracted from the standards of the brazed
aluminium plate-fin heat exchanger manufacturers' association (ALPEMA).

Users of this part of 1ISO 15547 should be aware that further or differing requirements may be needed for
indiyidual applications. This part of 1SO 15547 1S not Intended 1o Inhibit a vendor from oliefing, or the
pur¢haser from accepting, alternative equipment or engineering solutions for the individual application. This
may be particularly applicable where there is an innovative or developing technology. Where_an diternative is
offefed, the vendor should identify any variations from this part of ISO 15547 and provide-details.

A rdgcommended practice is included within this part of this International Standard (see<Annex A).
Thig part of ISO 15547 requires the purchaser to specify certain details and features.

A buillet (®) at the beginning of a clause or subclause indicates a requirement for the purchaser to nake a
dec|sion or provide information (for information, a checklist is provided in Ahnex B).

In this part of ISO 15547, where practical, US Customary units are-included in parentheses for infofmation.

© 1SO 2005 — All rights reserved \"
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INTERNATIONAL STANDARD ISO 15547-2:2005(E)

Petroleum, petrochemical and natural gas industries —
Plate-type heat exchangers —

Part 2:
Brazed aluminium plate-fin heat exchangers

1 |Scope
Thig part of 1ISO 15547 gives requirements and recommendations for the_mechanical design, materials

selgction, fabrication, inspection, testing, and preparation for shipment of \brazed aluminium plate-fin heat
exchangers for use in petroleum, petrochemical and natural gas industries:

2 |Terms and definitions

Forlthe purposes of this document, the following terms and definitions apply.
21
heaft transfer area
sum) of the primary and secondary heat transfer stirfface areas of all heat-transfer passages in contact with a

strepm

Seq Figure 1.

T

RE—

s/

Key

1 primary heat transier suriace
2 secondary heat transfer surface

NOTE 1  The primary heat transfer surface within the plate-fin heat exchanger consists of the bare parting sheet and
the fin base directly brazed to the parting sheet.

NOTE 2  The secondary heat transfer surface is provided by the fins. This area includes both sides of the fins where

they are in contact with the fluid.

Figure 1 — Cross-sectional view of fin and parting sheet — Heat transfer area

© 1SO 2005 — Al rights reserved 1
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2.2
item number
purchaser’s identification number for a plate-fin heat exchanger

23
minimum design metal temperature
lowest metal temperature at which pressure-containing elements can be subjected to design pressure

EXAMPLE Ambient temperature, process fluid temperature.

24
plate-fin hgat exchanger
heat exchamger consisting of a block (core) of alternating layers (passages) of corrugated fins

See Figure 2.

NOTE 1 The layers are separated from each other by parting sheets and sealed along the edges*by means of|side
bars, and arg provided with inlet and outlet ports for the streams. The block is bounded by capssheets at the top|and
bottom.

NOTE 2  All the layers carrying the same stream are connected together by headers (inlet/outlet, intermediate) dirpctly
attached by yvelding onto the brazed core.

Y
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Key
H height 1 parting sheet 5 cap sheet
L length 2  heat transfer fins 6 headers
W width 3 distributor fins 7 nozzles
4 side bars 8 block (core)

Figure 2 — Typical brazed aluminium plate-fin heat exchanger and components
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pressure design code
recognized pressure vessel standard specified or agreed by the purchaser

EXAMPLE ASME Section VIII, EN 13445.

2.6

structural welding code
recognized structural welding code specified or agreed by the purchaser

3.1
com

The

3.2

3.3

3.4
exc

3.5
star

4.1
suit

4.2

4.3

4.4
purd

4.5

4.6
des

General

structural welding code shall be specified or agreed by the purchaser.
Annex A provides some recommended practices for information.
The vendor shall comply with the applicable local regulations specified by the purchaser.

If specified by the purchaser, or if required by regulations, the.vendor shall register each p
nanger.

Further information on brazed aluminium plate-fin *heat exchangers can be found in th
dards 1.

Proposal information required

The vendor shall provide a completed-data sheet, including materials of construction. An e
hble format is given in Annex C.

The vendor shall specify opéerating limitations, e.g. temperature limits.
The vendor shall include ja detailed description of any exception to the specified requirement

The first-time useof a plate-fin heat exchanger design, component or material by the ve
haser’s intended'service shall be clearly indicated by the vendor.

The vendor:shall provide recommended strainer requirements for each stream.

If a.mercury-tolerant design is specified by the purchaser, the vendor shall provide detail
gnymanufacturing techniques and operating procedures.

The pressure design code shall be specified or agreed by the purchaser. Pressuré components shall
ply with the pressure design code and the supplemental requirements in this part of ISO 15547.

ate-fin heat

e ALPEMA

kample of a

5.

ndor for the

5 of special

1) The standards of the Brazed Aluminium Plate-Fin Heat Exchanger Manufacturers' Association, 29 Clevelands,
Abingdon, Oxon, OX14 2EQ, UK.

© 1SO 2005 — All rights reserved
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5 Drawings and other data requirements

5.1 Drawings

5.1.1 The vendor shall furnish general arrangement drawings for each plate-fin heat exchanger for review.
The drawings shall include the following information:

a) service, item number, project name and location, vendor's shop order number and purchaser’s order
number;

b) maxim
maxim

or operation of the plate-fin heat exchanger;

c) dimens
d) overall
e) type arn
f) presen
g) massd
h) centre

i) materid

ions and location of supports;
plate-fin heat exchanger dimensions;
d details of fins used;

Ce and location of any inactive areas;

| specifications for all components;

j) allowable forces and moments on connections;

k) size, flange rating and facing, location, orientation;-and flow identification of all connections;

I) applica
51.2 |Ifc
5.1.3 The

514 The
responsibili

ble design codes.

y of meeting the regquirements of the purchase order.

f the plate-fin heat exchanger, both empty and full of liquid with a specific gravity of 1,0;

bf gravity of the plate-fin heat exchanger for empty and operating conditions;

bntrolled torquing of flange balting ‘is required the vendor shall furnish torquing requirements.

vendor shall furnish detailed instructions on lifting and handling of the plate-fin exchanger.

1 lal Lo ol H H [ H H4 L ol 4 4
UTTT alfuUwdlIc WUTRITY PICooultt, UTOSIYIT PIrecoosurc Meiuuntyg vaCuulit 1 apgpIiieaulc, (©ol }JIUDCLJre,

Um design temperature, minimum design metal temperature and any restrictions regarding.t€sting

review of general‘afrangement drawings by the purchaser shall not relieve the vendor of| the

5.1.5 After receipt of,the purchaser’'s general arrangement drawing review comments, the vendor ghall

furnish the

51.6 If s
specificatio

Certified general arrangement drawings and the detail drawings.

ns-and weld maps for review or record.

pecified by the purchaser, the vendor shall furnish copies of applicable welding proceTure

5.1.7 If specified by the purchaser, brazing procedures shall be made available for purchaser's review.

5.1.8 If specified by the purchaser, the vendor shall furnish copies of applicable calculations for review or

record.

5.1.9 If specified by the purchaser, the vendor shall furnish stress analysis calculations in accordance with

the methods prescribed by the applicable pressure design code for review or record.

5.1.10 The vendor shall furnish procedures for pressure and leak testing, and drying for review.

© 1SO 2005 — All rights reserved
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5.2.1 The vendor shall furnish the purchaser with a user's manual which shall contain the following:

a)
b)
c)

d)

technical description;
operating instructions (including any start-up or shut-down constraints);
installation and maintenance instructions (including lifting and handling);

data sheets and drawings (as-built)

5.2.
fabr

6.1

If th
for

6.2

The

6.3

The)

6.4

6.4.
whi
alte
whe

app
freq

6.4.

a)

P The vendor shall retain, for at least five years, records which confirm compliance of-the 1
cation with the requirements of this part of ISO 15547.

Design

General

e design method is based on proof testing, the vendor shall providerthe necessary details to th
erification of compliance with the pressure design code.

Design temperature

Design pressure

plate-fin heat exchanger design shall notbe based on differential pressure.

Thermal stress

1 In addition to the design.operating condition(s), the purchaser shall specify all operating
th could impose significant_thermal stresses on the plate-fin heat exchanger. This shall ¢
'native operating cases, ‘turn-down operation, upset-operation cases (with particular attentiq
re a stream’s flowing.condition might change or cease abruptly), and the process control philog
ied to the plate-finnheat exchanger. The purchaser shall specify which streams are subject
uently-repeated-temperature fluctuations.

P The vendor’s design shall allow for thermally induced stresses, with the following assumpti

a local.temperature difference of 50 K (90 °F) between any two adjacent streams;

b)

naterial and

b purchaser

purchaser shall specify a maximum design temperature and a minimum design metal temperature.

) conditions
bnsider any
n to cases
sophy being
to cyclic or

pns:

adocal temperature difference of 30 K (54 °F) hetween any two adjacent streams in two-phag

flow, or in

6.5

transient or cyclic conditions.

Fouling resistance

A fouling resistance of zero shall be assumed unless otherwise specified by the purchaser.

NOTE Plate-fin heat exchangers are typically only suitable for clean services.

6.6

The

Corrosion allowance

corrosion allowance shall be zero.

© 1SO 2005 — All rights reserved
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6.7 Com
6.7.1

6.7.2

ponents

The vendor shall provide details of the reaction at the support points.

If specified by the purchaser, the units shall have an earthing lug or boss.

6.8 Connections

6.8.1

self-draining and self-venting through the connections for all pass arrangements.

If specified by the purchaser, the plate-fin heat exchanger, assemblies and manifolds shall be

6.8.2 The projection of flanged connections shall allow through-bolting to be removed from either sidéo
flange withqut removing the insulation. The insulation thickness shall be specified by the purchaser.

6.8.3  All polt holes for flanged or studded connections shall straddle centrelines.

6.8.4 Connection sizes of DN 32 (NPS 1-1/4), DN 65 (NPS 2-1/2), DN 90 (NPS 3-1/2).6p DN 125 (NP
shall not befused.

6.8.5 The vendor shall prepare the ends of nozzles that are to be welded by)others, unless other
approved by the purchaser.

6.8.6 The vendor shall perform calculations proving the adequacyof aluminium alloy pipe flan
considering| the mating flange, bolting and gasket materials as specified by the purchaser. The differe

thermal exp

6.8.7 Ina

6.8.8 Unl

simultaneoys applications of the resultant moments and-forces defined in Figure 3 and Table 1.

These resu

N

-

M,

6.9 Metgl temperature-monitoring

Unless othgrwise specified by the purchaser, the vendor shall provide suitable metal-temperature indic3

devices at |
and warm-u

ansion of bolting and flanges shall be considered.
Ctive areas in plate-fin heat exchangers, such as dummy layers, shall be ventable and drainablg

pss otherwise specified by the purchaser, .each nozzle shall be capable of withstanding

tant forces, F,, and moments, M,, are as-follows:

2

z

M2+M 2+ M

F.2+F2+F.2

pcations.en the plate-fin heat exchanger to allow the operator to measure and monitor cool-d
p rates.

6.10 Handling-devices

the

S 5)

vise

jes,
ntial

N4

the

ting
own

The plate-fin heat exchanger shall be provided with suitable lifting lugs, holes or similar devices. The vendor’'s
lifting design shall be based on twice the empty mass of the plate-fin heat exchanger.

© 1SO 2005 — All rights reserved
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My
I >
M;/ F xMZ
Y
FX FZ | |

Figure 3 — Positions of the three reference axes

Table 1 — Resultant forces and moments:allowable at nozzle-to-header intersection

Nominal diameter Resultant moment Resultant force
M, F,
DN (NPS) N'm (Ibf-ft) N (Ibf)
50 (2) 60 (44) 405 P1)
80 (3) 165 (122) 750 (169)
100 (4) 330 (243) 1330 (299)
150 () 765 (564) 1 800 (405)
200 (8) 1080 (797) 2770 (§23)
250 (10) 1350 (996) 3370 (158)
300 (12) 1650 (1217) 4 500 (1(012)
350 (14) 1950 (1438) 5400 (1[214)
400 (16) 2320 (1711) 6 450 (1{450)
450 (18). 2700 (1992) 7500 (1686)
500 (20) 3000 (2213) 8 250 (1 855)
600 (24) 3600 (2 655) 10 300 (2 316)

7 Materials

7.1  The vendor shall select materials based upon their brazeability, weldability and suitability for the
process service. For information, suitable materials are included in Annex A.

© 1SO 2005 — Al rights reserved 7
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7.2 The purchaser shall specify the quantity of mercury, organo-mercuric compounds and heavy metals
that will be present in the fluids in contact with the plate-fin heat exchanger. If water is present, the purchaser
shall also specify the quantity of H,S, NH;, CO,, SO,, NOX, CO, Cl, the presence of halides and the pH value.

7.3 The vendor shall ensure the selection of materials that shall not induce corrosion.

7.4 Nozzles smaller than DN 300 (NPS 12) shall be manufactured from seamless pipe, unless otherwise
approved by the purchaser.

7.5 The nameplate shall be of corrosion-resistant material, such as an aluminium alloy or austenitic

stainless st

cel

8 Fabrication

8.1 Welding and brazing

8.1.1  All pressure-containing welding and brazing shall be in accordance with the pressure design copde.
Structural welding shall be in accordance with the structural welding code, unless-otherwise specified by| the
purchaser.

8.1.2  All pressure-containing welds shall be full penetration.

8.1.3 Buftwelded joints shall achieve complete penetration and.:full fusion and shall comply with|the
pressure dgsign code.

8.1.4 After arc, flame or similar non-mechanical cutting, alkfused metal and metal whose mechanicgl or
chemical prpoperties have been altered by the cutting process:shall be removed by mechanical means.

8.1.5 The oxygen arc method shall not be used to cut aluminium materials.

8.1.6 Bagking rings may be used only if thecback of the weld is inaccessible and if approved by|the
purchaser.

8.1.7 The requirements for welding within this part of ISO 15547 shall apply to all welds on pressure parts,
including pgrmanent and temporary attachments.

8.1.8 Temporary attachments.or _arc strikes on the pressure parts shall be avoided as far as practicable. If
they occur,[they shall be removed and the surface shall be properly conditioned to eliminate surface stress
raisers. Sugh surfaces shall-be/examined by the liquid penetrant method.

8.1.9 Welding of aluminium shall be performed using gas tungsten arc or gas metal arc welding, using |nert
gas shielding.

8.1.10 Theg vendor shall demonstrate that any proprietary welded transition components between stainjess
steel and aluminium are equivalent to the pressure, bending and fatigue strength of the weaker of| the
materials to be joined.

8.2 Reinforcing pads and wear plates

8.21

segment for venting. Vent holes shall be plugged with a plastic plug or equivalent after testing.

8.2.2

gauge pressure of 100 kPa (15 psi).

8.23

If wear plates are continuously welded they shall have a vent hole.

All reinforcing pads shall be continuously welded and have one 6 mm (1/4 in) tapped hole in each

Each segment of each reinforcing pad and wear plate shall be tested with dry air or nitrogen, at a

© 1SO 2005 — All rights reserved
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8.3 Tolerances

Standard tolerances for the external dimensions of plate-fin heat exchangers are shown in Figures 4 and 5.
The core centreline (Figure 4) and the base line of supports (Figure 5) are used as datum lines to illustrate
these dimensions.

Figure 6 shows the tolerances for a manifolded assembly of two cores and also flange tolerances.

E
Bt —rt—
A 1
( - |l
S - I |
p
0 - N
< > = = o Q
Y (| 1
A A
w
Y\ ~
fen \ ﬁ:{ :
Y I Tl
_Ii 1B
o K
- L —P
Dimension Tolerance

+ 6 mm (1/4 in) for dimensions < 1 000 mm (39 in)

A, B, CRPOE, B, 4, + 8 mm (5/16 in) for dimensions 1 000 mm (39 in) < 2 000 mm (78 in)

L, K
+ 10 mm (3/8 in) for dimensions > 2 000 mm (78 in)
G +3°
N, O, P +3 mm (1/8 in)

+1 mm (1/16 in)

(bolt-hole diameter)

Key
1 core centreline

Figure 4 — External dimensions of one core using the core centreline
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Dimension Tolerance
+ 6 mm (1/4 in) for dimensions < 1 000 mm (39 in)
B R + 8 mm (5/16 in) for dimensions 1 000 mm (39 in) < 2 000 mm (78 in)
+ 10 mm (3/8 in) for dimensions > 2 000 mm (78 in)
G +3°
Q,P +3 mm (1/8 in)
Q

T Tmm (1776 1n)

(bolt-hole diameter)

Key

1 support base line

Figure 5 — External dimensions of one core using the support base line
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Dimension Tolerance
+ 6 mm (1/4 in) for dimensions < 1 000 mm (39 in)
LBELV SR G + 8 mm (5/16 in) for dimensions 1 000 mm (39 in) < 2 000 mm (78 in)
+ 10 mm (3/8 in) for dimensions > 2 000 mm (78 in)
H +3 mm (1/8 in)
L + 1° and maximum 5 mm (3/16 in) at flange periphery
M + 1° and maximum 5 mm (3/16 in) at bolt circle

Figure 6 — External dimensions of a manifolded assembly of two cores, and general flange details
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9 Inspection and testing

9.1 Quality control

9.1.1 If specified by the purchaser, the vendor shall supply information about its quality control system and
shall supply a quality control plan.

9.1.2 Weld inspection requirements shall be as follows:

a) All accessible butt welds shall be spot-radiographed as a minimum;

b) 100 % fradiographic examination shall be performed on any welded seam in a fabricated header that|has
been spbjected to severe working (ratio of thickness to local radius greater than 5 %) after welding;

c) On pressure parts, all attachment welds (fillet, structural attachment, lug, etc.) with a throat'greater than
6 mm (1/4 in) shall be examined and evaluated by the liquid penetrant method in ac¢ordance with| the
pressufe design code. Any surface irregularities which interfere with the examinationyshall be removef by
grinding or machining. Indications from an adjacent brazed fusion line may be ignored-

9.1.3 The design and fabrication of bimetal transition pieces, such as stainless.'steel to aluminium, shall be
qualified by|a prototype test prior to its first use, as follows.

a) Prior tq pressure testing the transition piece shall be thermally shocked'in accordance with the following
procedpre:

1) immerse in, and bring to the temperature of, boiling water;

2) immerse in, and bring to the temperature of, liquid nitrogen;

3) re{immerse in, and bring to the temperature of,-boiling water.
b) Hydrostatic or pneumatic test at 150 % of design pressure.

c) If a helium test is specified for the completed unit, the transition piece shall be helium-tested prigr to
installagtion.

9.2 Prespsure and leak testing
9.2.1 Plaje-fin heat exchangers’'shall be pressure tested in accordance with the pressure design code.

In low-temperature service-[below 0 °C (32 °F)] the pressure test shall be pneumatic, except that it shall be
hydrostatic

=4

— hydrosiatic testing is required by the pressure design code, or

— pneum tic h:\ei‘ing is. prnhihi’rnr’l hy enfnfy rnglllaﬁnne or-the manufacturer's enfnfy rnqllirnmnnfe

If a hydrostatic test is performed, the manufacturer shall assure that the plate-fin heat exchanger is thoroughly
dried prior to shipment.

The selected pressure test method shall be subject to the agreement of the purchaser.
9.2.2 Each chamber shall be individually tested without pressure in adjacent chambers.

9.2.3 The test pressure for each test shall be held for a sufficient time to allow a thorough inspection and
detection of small seepage leaks.

12 © 1SO 2005 — Al rights reserved
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9.2.4 For each pressure test, two indicating gauges (or one indicating gauge and one recording gauge)
shall be attached to the plate-fin heat exchanger.

9.2.5 The water used for hydrotesting shall be potable.

9.2.6 The chloride content of the test water used for equipment with austenitic stainless steel components
that would be exposed to the test fluid, shall not exceed 50 mg/kg (50 parts per million by mass). Upon
completion of the hydrostatic test, the equipment shall be promptly drained and cleared of residual test fluid.

9.2.7 Unless otherwise agreed between the purchaser and the vendor, helium leak tests shall be conducted
in accordance with 9.2.8 and 9.2.9. Helium leak tests shall be performed after pressure testing. The plate-fin
heal exchanger shall be thoroughly dried prior to helium leak testing.

9.2.8 External helium leak test shall be performed as follows:

a) |All chambers of the plate-fin heat exchanger shall be evacuated and directly\connected|to the gas
detector.

b) | The plate-fin heat exchanger shall be sealed within a non-metallic cover and the space betwegn the cover
and the plate-fin exchanger shall be filled with helium.

c) |Unless otherwise agreed between the purchaser and the vendor) the allowable leakage rate shall be
104 kPa-m3/s [at a pressure difference of 100 kPa (15 psi)].

9.2.p Interstream helium leak test shall be performed as follows:

a) | The chamber that will contain the highest operating. pressure shall be tested first for leaks into the other
chambers, followed by the other chambers tested ifvorder of reducing operating pressure.

b) |Helium shall be successively admitted into the.test chamber.
¢) | The other chambers shall be evacuated and connected to a gas detector.
d) |Unless otherwise agreed betweefl the purchaser and vendor, the maximum allowable leakage rate shall

be 10-6 kPa m3/s (at a pressure difference equal to the design pressure) or 10~7 kPa m3/s [af a pressure
difference of 100 kPa (15 psi)l:

9.3| Rectification

9.3.1 Defects resulting from fabricating operations shall be re-fabricated or repaired. Repairs require a
writfen procedure~with acceptance by the purchaser prior to the repair, including re-examination| for defects
and|retesting for,pressure and leaks in the original manner.

9.3.2 If_rectification requires blocking of a layer, the supplier shall use a proven procedure dgveloped for
this|purpose. Any blocking of an active layer shall be notified to the purchaser.

9.3. It the plate-fin heat exchanger is supplied with blocked Tayer(s), the vendor shall supply calculations
that confirm the adequacy of the unit for the originally specified requirements.

© 1SO 2005 — Al rights reserved 13
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9.4 Nameplate

9.41

A nameplate shall be permanently attached to each individual plate-fin heat exchanger.

9.4.2 The nameplate shall be attached either to a bracket welded to the plate-fin heat exchanger or to the
plate-fin heat exchanger surface. If the plate-fin heat exchanger is to be installed in a permanent enclosure,
(e.g. a coldbox or vessel), a second identical (duplicate) nameplate shall be supplied loose by the vendor, for

attachment

9.4.3

onto the enclosure by others.

Because plate-fin heat exchangers are capable of accommodating more than two streams, i.e.

contain more_than two independent pressure chambers, it is common practice that nameplates used by

vendors are
9.44 Sta
a) vendor
b) purcha
c) year by
d) pressu
€e) maxim

f)

)]

design
test prg

h) mass (

10 Prepg

10.1 Theii
from any lo

10.2 Oper
avoid ingres

10.3 Each
104 To a

with nozzle
a gauge pre

able to specify data for several streams. Alternatively, several nameplates can be used.
hdard nameplate data shall include
s name and plate-fin heat exchanger serial number,
ser’s item number,
ilt,
e design code and if required, code stamping,
Im design temperature and minimum design metal temperatuare;

maximum allowable working pressure, and vacuum if applicable,

ssure and method, and

Empty).

ration for shipment

hternal and external surfaces aof the plate-fin heat exchanger shall be free from oil and grease
pse scale or other foreign material.

ings in dummy passages-or inactive plate-fin heat exchanger areas shall be suitably protecte
bs of water and dust!

stream of the-plate-fin heat exchanger shall be dried to a dew point less than —30 °C (—22 °F).
oid ingress ‘of any moisture or dust during transport, plate-fin heat exchangers shall be ship

5 hermétically sealed and all pressure chambers pressurized with dry, oil-free nitrogen gas or g
ssuteof at least 20 kPa (3 psi). Each stream shall be provided with a pressure gauge and valVv

and

d to

ped

ir at
e.

10.5 All connections shall carry warning 1abels stating that the plate-in heat exchanger IS under pressure.
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Recommended practice

General
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This
guig

In th
that

A.q Strainers (RP 4.5)

The)
exc

A.3

Ins
recq

a)
b)
c)
d)
e)
f)
9)
h)

annex has been prepared to give advice to the designer. The advice is not mandatory and-s
ance only.

is annex, the numbers in parentheses after the clause headings correspond to thosé ‘in the m
subject, but are prefixed by the letters “RP”.

purchaser should install a strainer upstream of the plate-fin heat-exchanger to remove par
bed 30 % of the nominal plate/fin gap.

Drawings and other data requirements (RP-5)

pme cases it might be necessary to ask the vendor to provide and/or maintain a detailed m4g
rd book (MRB). A suggested contents list for the, MRB is given:

certificate of conformance;

non-conformance report;

vendor's data report, as specified’by the design code;

code calculations;

material traceability;Certified mill test reports for all pressure parts including plates;
weld and non-destructive examination (NDE) documentation;

hydrostatic test or helium test report/certificate or chart;

nameplate rubbings or photocopy;

offered for

ain body for

licles which

nufacturing

i)

third-party veritication and certification.
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A.4 Design — Thermal stress (RP 6.4)

A41

Brazed aluminium plate-fin heat exchangers are relatively compact, rigid structures and are

susceptible to damage if subjected to operating conditions which produce excessive thermal stresses.
Thermal stress can result from the normal presence of streams at different temperatures, as well as stresses
which develop due to transient and/or cyclic operating conditions.

A.4.2 Brazed aluminium plate-fin heat exchangers are susceptible to thermal stresses during start-up and
shut—down operation, and should be brought to and from operating temperatures gradually in accordance with
the following:

unless
control
plate-fi

a)

b) liquid g
betwes

30 °C

vapour|
tempen
d) if spec
proced

A.5 Desi

A51 In
A5.2 In
mercury is
cold service
mercury (e.
in degradat

be considered,

A.6 Desi

The nozzle
exchanger.
calculated |
vendor and
exchanger.
confirm the

other limitations apply, cool-down and warm-up of the plate-fin heat exchanger should
ed to a rate of no more than 2 °C/min (4 °F/min), measured at a suitable location(s)..on
N heat exchanger;

r two-phase streams should not be introduced into the plate-fin heat exchanger if the differe
n the fluid’s inlet temperature and the plate-fin heat exchanger’s local metal temperature excq
54 °F);

streams should not be introduced if the temperature difference_between the fluid's
ature and the plate-fin heat exchanger’s local metal temperature exceeds 50 °C (90 °F);

fied by the purchaser, the vendor shall review the purchasers\start-up and shut-down opers
Lires prior to the initial commissioning of the plate-fin heat exChanhger.

gn — Corrosion (RP 6.6)
ater service the pH value should remain between 4,5 and 8,5.

Il cases the presence of halides and heavy metal ions should be avoided because eleme
trace contaminant in some natural gas:feedstocks and may deposit over time as a solid foula

g. during operational excursions or-shutdowns) these deposits can liquefy, accumulate and r¢g
on of aluminium through sevetal mechanisms. For such cases a mercury removal system sh

gn — Connections (RP 6.8.8)

loads from attached piping are seldom defined at the time of order placement for a plate-fin
In addition,\the allowable nozzle loads for plate-fin heat exchangers are generally lower than
bads for\pipe or piping flanges. It is desirable in the design stage that the plate-fin heat excha
piping.designers work on agreed levels of nozzle loadings that can be taken by the plate-fin
When actual piping nozzle loads become available, these should be submitted to the vendd

be
the

nce
eds

nlet

ting

ntal
ht in

plate-fin heat exchangers. When-équipment temperatures are raised above the melting point of

sult
buld

heat
the
hger
heat
r to

r acceptability.

A.7 Materials (RP 7)

Materials for aluminium plate-fin heat exchangers are selected for their brazeability, weldability and other
characteristics. Typical materials used in construction, and their maximum applicable design temperatures,

are shown i

16

n Table A.1.
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Table A.1 — Typical materials used in the construction of brazed aluminium plate-fin heat exchangers
and their maximum applicable design temperature.

Material
American (ASME) European (EN) Japanese (JIS)
Max. applicable Max. applicable Max. applicable
Component Alloy No. design Alloy no. design Alloy No. design
temperature @ temperature P temperature ©
Heat transfer fin/ | SB-209 H4000
Distributor fin Grade 3003 | 204 °C (400 °F) | AW-3003 |250 °C (482 °F) Grade A3003P | 200 °C (392 °F)
Grade 3004 | 204 °C (400 °F) Grade A3004P | 200 °C (392 °F)
Sid’la bar/ SB-221 H4100
Centre bar Grade 3003 | 204 °C (400 °F) | AW-3003 |250 °C (482 °F) Grade A3003S | 200°Q (392 °F)
Parfing sheet 9/ | SB-209 AW-3003 |250 °C (482 °F) | H4000
Cap sheet Grade 3003 | 204 °C (400 °F) Grade A3003P | 200 °Q (392 °F)
Hegder SB-209, 221 H4000
and 241
Grade 3003 | 204 °C (400 °F) Grade A3003P | 200 °Q (392 °F)
Grade 5052|204 °C (400 °F) | AW-5754 | 100 °C (212 °F) Grade A5052P | 200 °Q (392 °F)
Grade 5083 |65 °C (150 °F) |AW-5083 |65 °C (150 °F)¢ Grade A5083P |65 °C (150 °F)
Grade 5454 | 204 °C (400 °F) Grade A5454P | 200 °Q (392 °F)
Grade 6061|204 °C (400 °F) Grade A6061P | 200 °Q (392 °F)
Nozzle SB-209, 221 H4080 and H4000
and 241
Grade 3003 | 204 °C (400 °F) A3003TID and TE | 200 °Q (392 °F)
Grade 5052 | 204 °C (400 °F) | AW-5754 {100 °C (212 °F) A3003P
Grade 5083 |65 °C (150 °F) | AW-5083.|65 °C (150 °F)¢ |AS052TID and TE | 200 °d (392 °F)
Grade 5086 | 65 °C (150 °F) A5052P
Grade 5454|204 °C (400 °F) A5082T£;Qd TE |65 °C {150 °F)
Grade 6061 | 204 °C (400 °F) A2086P
65 ° C[(150 °F)
SB-221 and AB454TE 200 °Q (392 °F)
SB-241 A5454P
Grade 6063 | 204'2C (400 °F) A6061 TD and TE | 200 ° (392 °F)
AB061P
A6063TID and TE | 51 o (392 °F)
Flange SB-247 H4140
Grade-5083 |65 °C (150 °F) |AW-5083 |65 °C (150 °F)¢ | Grade A5083FD |65 °C (150 °F)
Grade 6061 | 204 °C (400 °F) | AW-5754 100 °C (212 °F) | Grade A6061FD|200 °Q (392 °F)
Support SB-209 and H4000
221
Grade 5052|204 °C (400 °F) | AW-5754 | 100 °C (212 °F) Grade A5052P | 200 °Q (392 °F)
Grade 5083 |65 °C (150 °F) |AW-5083 |65 °C (150 °F)¢ Grade A5083P |65 °C (150 °F)
Grade 6061 | 204 °C (400 °F) Grade A6061P | 200 °Q (392 °F)
Glade oUbS [ ZU4 U (4UU F) AU~ 130 "C (ZUb I-)
Al Si 7 Mg

Fahrenheit.

d May be clad.

@  Maximum applicable temperature in accordance with ASME Section VIII Division 1, where the designated units are in degrees

b Maximum applicable temperature in accordance with EN 12392, where the designated units are in degrees Celsius. These
temperature limits were established for pressure-containing parts; for other parts, higher values may be used if test or service
experience have demonstrated that these alloys are suitable at such temperatures.

¢ Maximum applicable temperature per Japanese high pressure gas safety law, where the designated units are in degrees Celsius.

€ Higher temperatures may also be used if test or service experience have demonstrated that these alloys are suitable at such
temperatures for specific duty.
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Annex B
(informative)

Plate-fin heat exchanger checklist

Completion of the checklist is the responsibility of the purchaser.

This checkistsused—forfistmgthepurchasers—specific Tequirements—for which—thectausesorsubctagses
within this gart of ISO 15547 include a choice or which designate, by use of a bullet (®) in the margip,/ihat a
decision is fequired.
Subclause Requirement Item
3.1 Specify (or agree) pressure design code Completeon data shee
3.1 Specify (or agree) structural welding code Complete on data shee
3.3 Compliance with applicable local regulations Complete on data shee
3.4 Specify if national, state or local codes require that the vendor{ Yes (clarify No
register each plate-fin heat exchanger requirements)
4.6 Specify if mercury-tolerant design is required Complete on data shee
5.1.6 Welding procedure specification and weld map to be“furnished| Yes (clarify No
by vendor for review or record requirements)
51.7 Brazing procedures shall be made available for purchaser's Yes No
review
5.1.8 Calculations to be furnished by vendof for review or record Yes (clarify No
requirements)
5.1.9 Stress analysis calculations t@ be furnished for review or record | Yes (clarify No
requirements)
6.2 Specify a maximum design temperature and a minimum design Complete on data shee
metal temperature
6.4.1 Specify all operating conditions which might impose significant
thermal stresses”on the plate-fin heat exchanger streams, or
! : ) Complete on data shee
which are subject to cyclic or frequently repeated temperature
fluctuatiens
6.7.2 Specify requirement for and type of earthing e.g. Lug or Boss Complete on data shee
6.8.1 Specify requirement for self-draining and self-venting Complete on data shee
6.8.2 Is insulation required? If, yes, specify insulation thickness Yes No
7.2 Specify the quantity of Hg; organo-mercuric compounds and
heavy metals that will be present in the fluids in contact with
the plate-fin heat exchanger. If water is present, the purchaser| Complete on data sheet
shall also specify the quantity of H,S, NH3, CO,, SO,, NOX,
CO, ClI, the presence of halides and the pH value.
9.1.1 Specify if information required on quality control system and if| Yes (clarify No
quality control plan required requirements)
18 © 1SO 2005 — Al rights reserved
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Annex C
(informative)

Plate-fin heat exchanger data sheets
The following data sheets are provided to assist the designer, vendor and user to specify the data necessary

for the design of a plate-fin heat exchanger for petroleum and natural gas services. If a unit contains more
tha fds); iti

Completion of the data sheets is a joint responsibility of the purchaser and the vendor. The purchaser (owner
or cpntractor) is responsible for the process data, which define the purchaser’s explicit requirements.

Aftgr the plate-fin heat exchanger has been fabricated, the vendor should complete the‘data sheets to make a
permanent record that accurately describes the equipment “as-built”.
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Company BRAZED ALUMINIUM PLATE-FIN Engineering contractor
HEAT EXCHANGER DATA SHEET (SI UNITS)
PROCESS

PO No.: Doc. No.: Page 1 of

Customer: Iltem No.:

Project: Manufacturer:

Location: Order/eng. No.:
01 Service: Total heat transfer area: (m?3)
02 Number of COkes- |I"nrne conpnactadin. pnrn“nl: Coras-conpnactadan. onrino:
03 No. cores perfassembly: |No. of assemblies: Thermal transmittance (Overall heat transfer coefficient): (W/mz-K)
04 Total number [of layers (including dummy layers): Flow pattern: counter, cross-counter, Cross, parallgl
05 Core size: width (mm), height (mm), length (mm)
06 Fluid A/ B/ C/
07 Total flow (kg/s)
08 Design tempefature (maximum) (°C)
09 Minimum design metal temperature (°C)
10 Design pressyre [kPa (ga)]
11 Pressure drog allow./calc. (kPa) / /
12 Hydrostatic tept pressure [kPa (ga)]
13 Pneumatic tegt pressure [kPa (ga)]
14 MAWP [kPa (ga)]
15 OPERATING DATA
16 Liquid flow (InfOut) (kg/s) / /
17 Vapour flow (In/Out) (kg/s) / /
18 Noncondensgbles flow (kg/s)
19 Operating prepsure [kPa (ga)]
20 Operating tenjperature (In/Out) (°C) / /
21 Vacuum @ temperature [kPa (abs) @ °C] @ @ @
22 LIQUID PRQPERTIES INLET OUTLET INLET OUTLET INLET OUTLET
23 Density (kg/ m®)
24 Specific heat gapacity (kJ/kg-K)
25 Viscosity (mPats)
26 Thermal condyctivity (W/imK)
27 Surface tensign (N/m)
28 VAPOUR PROPERTIES
29 Density (kg/ m®)
30 Specific heat gapacity (kJ/kg-K)
31 Viscosity (mPa-s)
32 Thermal condpctivity (W/m-K)
33 Relative molefular mass (kg/kmol)
34 Relative molefular mass, non-cond. (kg/kmol)
35 Dew point/bulpble’point (°C)
36 Latent heat (kJ/ka)
37 Critical pressure [kPa (abs)]
38 Critical temperature (°C)
39 Heat exchanged (kW)
40 Heat transfer area per core (m?3)
41 MTD (corrected) (°C)
42 Fouling resistance (M2-K/W)
43 Stream heat transfer coefficient (W/ m2-K)
Rev. No. |Revision Date Prepared by Reviewed by

20

© 1SO 2005 — All rights reserved



https://standardsiso.com/api/?name=6ef66911f4df650bf8c3ed6d001a8dfd

ISO 15547-2:2005(E)

Company BRAZED ALUMINIUM PLATE-FIN Engineering contractor
HEAT EXCHANGER DATA SHEET (SI UNITS)
MECHANICAL
PO No.: Doc. No.: Page 2 of
01 CORE CONSTRUCTION DETAIL
02 Number of layers per core
03 Effective layer width (mm)
04 Effective layer thermal length (mm)
05 Heat transfer fin type
06 Fln .Tblgill A l;libi’\llﬁbb L ULLLLLY) N N X
07 Fin pumber per metre
08 Distfibutor type
09 Distfibutor fin type
10 Fin height x thickness (mm) X X X
11 Fin pumber per metre
12 CQONNECTIONS
13 Nozfle size (inlet/outlet) (DN) / / /
14 Nozgle type/rating / / /
15 Nozgle loads/moments (N)/(N.m) / / /
16 Inlefmanifold size (mm)
17 Inlefmanifold nozzle size (inlet/outlet) (DN) / / /
18 Inlefmanifold nozzle type/rating / / /
19 Outlet manifold size (mm)
20 Outlet manifold nozzle size (inlet/outlet) (DN) / / /
21 Outlet manifold nozzle type/rating / / /
22 Heapler size (inlet/outlet) (mm) / / /
23 CONMIPONENT
24 Part|ng sheet thickness: (mm)|Parting sheet material:

25

Cap|sheet thickness:

(mm)

Cap sheet material:

26

Sidq bar width:

()

Side bar material:

27

Heaf transfer fin material:

28

Distfibutor fin material:

29

Nozkle material:

30

Manfifold material:

31

Heafer material:

32

Nozfle pipes/flanges:

33

Stud bolts/nuts:

34

Support material:

35

36

Pregsure vessel code

37

Matgrial certificate’type

38

Applicable Specifications

39

Local pules.and regulations

40

Local rngicfrnfinn of plafn-fin heat nyrhangnr

41

Code stamp

42

Stacking arrangement

43

44

Mass: Core (empty/operating)

(kg)| Assembly: (empty/operating)

45

NOTES:

46

47

48
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