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5-1.1 GENERAL

SCOPE

This steandard covers the Erginecering design of insulation systems for

piping, vessels, exchangers, tanks, pumps, compressors, and turbines in hot and col:

services.
sulation

5-1.2.1
|
-2
5-1.2.2
o
.2
.3

It is intended to provide a basic guide for consideration of recurring ir-
design probleme end to inform engineers of preferred design procedures.

5-1.2 HOT SERVICE

INSULATIOR REQUIREMENTS

Hot service piping and equipment shall be inpulated to conserve energy,
maintain process stabllity, protect personnel, or for a combination of these
reasons. In general, hot service insulation shall be applied or piping op-
erating above 150 and on equipment operating above 170°F.. In addition,
eny hot surfaces of large area such as vessels and exchangers which operate
below 170°F shall be considered to determine the need for imsulation for
process gtability.

Valves, flanges and fittings, except unions, in steam and boiler feed water
services shall be insulated. Valves, flanges and flanged fittings in other
services shall not be insulated except where required for personnel protec-
tion, unless specified by Shell. Welded and screwed fittinge, except unicrs,
in insulated lines shall be insulated. ' :

INSULATION THICKNESSES

Insulation thicknesses for hot service piping, vessels, exchangers, pumps,
compressors, and turbines shall be in accord with appended chart No. 1.

The recommended thicknesses are based upon personnel protection requirements.
The need for additional thickness for energy conservation or procees stabil-
ity shall be considered.

Insulation thicknees for hot service tanks 12 feet OD or less shall be 1
inch and shall be 1% inches for tanks over 12 feet OD. The density of the
insulation for tanks over 12 feet OD shall be dependent upon economic fac-
tors and specified by Shell for each installationm,

Insulation thickneeses recommended in appended Chart No. 1 are based on an
insulating material having approximate thermal conductivity values of 0.kl
at 200°F and 0.58 at 600°F. Materials with other conductivity values may
be substituted provided there is 2 corresponding adjustment in insulation
thicknesses.
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5-1.2.3

( ) 5-t.2.%

personnel protection or where the outlet piping is arranged so that a liquid head
of condensate can collect. Inlet piping to traps shall be insulated.

(

)

5=1.2.5

5"03-1

PERSONMEL PROTECTION INSULATION

Insulation thicknesses for personnel protection shall be such that the ex-
ternal surface termperature of the insulation shall be a maximum of 150°F
for piping and 170°F for other equipment. The effect of weatherproof cover-
ings shall not be considered in establishing the insulation thicknesses.

Insulation for personnel protection shall generally be applied to hot sur-
faces which can bhe inadvertently contacted by personnel in normal perfor-

mance of their duties. Such hot surfaces shall be insulated to a height 7
feet above normal walking or stending surfaces.

Unleen gpecified by Shell internally insulated equipment such as cat cracker
vessels and lines, reformer and desulphurizer reactors, etc., shall not be
insulated for personnel protection by the insulation contractor even though
their surface temperatures exceed 170°F. Personnel protection for these
hot surfaces shall be applied, when required by Shell. B

Personnel protection on equipment from which it ie desirable to diseipate
heat, such as steam condensate kmockout drums and exchangers with cooling
water on one side, shall be expanded metal guards instead of imsulation.

STEAM TRAP IHSULATION

Steam traps and their outlet piping shall. not be insulated except for

STEAMW TRACING INSULATION

Piping or equipment which is steam traced shall be covered with ovgrsized
insulation to include the Tracer Lines. Insulation thicknesses shall be
selected from appended Chart No. 1 with the thicknees for pipe insulation

based on the size used.

Steam traced systems shall be completely insulated including equipmeht,
valves, flanges fittings and tracer line loops.

" §-1.3 COLD SERVICE
JRSULATION REQUIREMENTS

Cold mervice equipment and piping shall be completely insulated to conserve
energy, maintain process stability, protect personmnel, prevent moisture con-
densation, or for a combination of these reasons. In genperal, cold service
insulation shall be applied on equipment and piping operating at 50°F, or
less which are part of a refrigeration system or contain fluids which are

cooled by a refrigeration aystem,
d 8 y ABS-061220
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INSULATIOR THICKKESSES

Insulation thicknessea for cold service equipment shall be in accord with
appended Chart No. 2. The recommended thickmesses, which are based upon
prevention of moisture condensation, will in general be adequate for energy
congervation, process stability, and personnel protection requirements.
When additional thicknesses are neceseary, the regquired insulation_thick—
nesses shall be calculated. ’

Insulation thickresses recommended in appended Chart No. 2 are based on an
insulating material having approximate thermal conductivity values of 0.3
at O°F and 0.39 at TO°F. Materials with other conductivity values may be
substituted provided there is a corresponding adjustment in insulation
thicknesses.
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CHART NO. 1

SRELL O1L COMPANY
ENGINEERING STANDARDS

HOT SERYICE - RECOMMENDED INSULATION THICKNESSES

FOR COMBINATION OF ENERGY CONSERVATION, PERSONNEL PROTECTION, AND PROCESS STABILITY

YESSELS, EXCHANGERS, PUMPS, COMPRESSORS, AND TURBINES
FOR INSULATION SURFACE TEMPERATURES OF 170°F.
INSULATION THICKNESS, INCHES 1 % 2 % 3
MAXIMUM TEMPERATURE, °F 600 800 950 1100 1200
‘ PIPING
FOR INSULATION SURFACE TEMPERAT URES OF 150°F.
INSIDE UNIT AREAS
#lPE INSULATION THICKNESS, INCHES
SIZE 1 % 2 2% 3 3% 4 T 4%
INCHES
MAXIMUM TEMPERATURE, °F,
1 Down 650 850 1100 1200
% 550 750 900 1200 1200
2 550 750 900 1150 1200
3 500 700 850 1150 1200 1200
4 500 650 800 1000 1150 1200
6 430 600 800 500 1050 . 1200
8 600 750 900 1050 1200 1200
10 600 750 900 1000 1150 1200
12 . 600 750 850 1000 1100 1200
14 550 00 800 950 1050 1150 1200
16 550 700 800 900 1050 1150 1200
18 550 700 800 900 1000 1150 1200
20 550 650 800 900 1000 1100 1200
22 550 650 800 900 1000 1100 1200
24 550 650 750 850 950 1100 1200
OUTSIDE UNIT AREAS
Thicknesses sholl be selected on individuol basis for each relinety depending upon economic foctors, personnel protection, end
process stabillty,

NOTES

1. The obove tobles are based on 80°F . ambient still air and on on insulating moteriol, hoving approximate thermal conductivity volves

of 0.44 ot 200oF . and 0.58 ot 600PF.

2. The cbove tobles do not Include the insulating effect of final coverings which con be expected to further reduce Insulation surface

tompetatures.

ABS-061222
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COLD SERYICE - RECOMMENDED INSULATION TRICKNESSES
FOR COMBINATION OF ENERGY CONSERVATION, PROCESS STABILITY, PERSONNEL PROTECTION,

AND CONDENSATION PREVENTION

INSULATIOR
DESIGN STANDARD 5-)
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2

PIPING, YESSELS, EXCHANGERS, PUMPS, AND COMPRESSORS

INSULATION THICKNESS, INCHES

JRCN

PIPE »

SIZE 1 % I 2 f 2% I 3 ] k33 ] 4 l 4% I 5. ] 37 l 6
INCHES

MINIMUM TEMPERATURE, °F

1 Down 50 25 -10 -25 70

1% 50 30 15 -15 -45

2 50 30 15 15 -45 -90

3 50 30 15 -10 -35 -60

4 50 30 20 0 -30 -55 )

6 50 45 25 e 25 -45 -70 ,

8 45 25 0 <15 35 60

10 a5 30 1o -0 25 -50

12 45 30 15 -5 25 -45 -65

14 45 30 15 ¢ 25 -40 -55

13 45 30 20 0 .25 -35 -55

18 a5 a0 20 0 -25 -35 =50

20 50° 30 20 0 25 -35 -45 65

24 50 30 20 0 .25 -35 -45 -65

20 50 30 20 5 -10 -25 -40 -60
Yeassol OD

Inches -

3 50 30 20 1 -5 .25 -40 .55

42 50 30 25 11/ T -5 =20 235 .55

48 50 30 25 10 -5 T .20 -35 .50

54 50 35 25 10 -5 -20 .35 -50

60 50 40 25 10 -5 -20 -30 -50

66 50 40 25 10 -5. -15 . -30 -50

n 50 40 25 10 0 -15 -30 S0

78 30 40 25 10 0 -15 30 45 -65

84 50 40 25 10 0 -15 -30 45 -45

% 50 40 25 10 0 .15 <20 -45 45 -

108 50 40 25 10 0 .15 -30 -45 -&0 .75
120 50 40 25 10 0 -15 -30 45 -60 75
144 50 40 "25 10 0 -1s +30 -45 -60 .75
Over 144
To Flat 50 40 25 15 0 -10 <25 -40 .55 45

NOTES

1. The cbove tables are based on 90°F.
thermal conductivity values of 0.35 at

@

lent-still oir,
F. and 0.37 ot

2. The chove tobles oro based on the prevention of moisture condensation.

3. The above tcbles do not Include the insulating effect of final covering.

87% velative humidity, cnd on on Insulating moterial hoving approximate
F. .
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5-2.1 GENERAL

5-2.1.1 SCOPE

This standard covers the selection of materials for the insulation of
piping, vessels, exchangers, tanks, pumps, compressors, and turbines in hot and cold
services, "It is intended to establish a standard of quality applicable to all in-
sulating materials.

6<2.1.2 MATERIAL REQUIREMENTS

»| Reference to a particular material or equal shall serve only as a precise
identification of the type and quality of the material required. Alternate
materials will be considered..  Sufficient engineering data for.evaluation
of alternate materials shall accompany proposals. Shell shall be the sole
judge of the equality, design, workmanship, and suitability of materials
offered on an alternate basis. . B

+2 All aluminum sheets and elbows used for final covering in hot services

©  shall have an- asphalt, polyethylene, or equal, protective barrier factory—

- applied to:the under side when used with insulations which are chemically
reactive with aluminum. .

5-2.2 HOT SERVICE

5-2,2.1 PIPING
el INSULATION AND CDATING HATERIALS

Insulations and coatings shall be. in accord with. appended Chart No. 1. .

s FlNAL covsnlnas

:'i o Final covering for piping insulation 1nside office buildings shall be 8- .
~ounce ‘canvas saturated with Arobol Mfg. Co. Arobol,- or eqnal

+2 Final covering for Btraight plping insulation inside unit areas shall be
flat eluminum sheets, 0.016 inch, utility grade, half hard, mill finished,
in cut and machine rolled sectlons approximately 3 feet long Final
covering for welded elbow insulation inside unit. areas shall bve preformed
aluminum elbows, Childers Mfg. Co., General Alvminum Supply Co., or equal.

+3 Final covering for straight. piping insulation outside unit areas shall be

. asbestos-asphalt felt in cut and rolled sections approximately 3 feet
long, Johns-Manville Corp., Double-Coated Flexstone, or equal. Final
covering for welded elbow insulation outside unit areas shall be weather-
proofing compound Philip Carey Mfg. Co. Thermotex B; or eqpal

: 77 ABS-061227
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(
«3 BANDINGS
-1  Banding shall not be applied on one-piece pipe insulation.
-2 Banding on insulation under aluminum final covering shall be:
.} Piping 10 inchés and smaller - 0.051 inch diameter, soft, type 18-8,
stainless steel wire;
+2 Piping 12 inches through 16 inches - 0,064 inch diameter, soft, type
18-8, stainless steel wire;
.3 Piping 18 inches and 1arger - 1/2 inch x 0.015 inch, soft, type 18-8,
stainless steel bands and seals.
+3 Banding on insuletion under asbestos—asphalt felt final covering and on
asbestos-asphalt felt final covering shall be .
+! Piping 10 inches and smaller - 0.064% inch diameter; galvﬁnized; soft,
iron wire; : ‘
‘ 2 Piping 12 inches through 16 inches -~ 0. 083 inch diemeter, galvanized
: soft, iron wire;
- . +3 Piping 18 inches and larger - 1/2 inch x 0;020 inch, soft, a&luminum
(‘ ) ~ bands and aluminum seals.

\

% Banding on aluminum final covering shall be 1/2 inch x 0.020 inch,
soft aluminum bands and aluminum seals.

oy ACCESSORIES

.t Glass fabric shall be Twinsburg - Miller Co. Glasfab, 20 x 20 mesh
asphalt treated; or eqpal. .

*2 Lacing wire shall be O. 051 inch &iameter, soft, type 18 8, stainless
steel wire,
5-2.2.2 VESSELS
:l INSULATION AND COATING MATERIALS

Insulations and coatings shal) be in accord with appended Chart No. 1.

«2 F{iRAL COVERINGS

.1 Final covering for vertical vessel shell insulation shall be corrugated
\ aluminum roofing sheets, 1-1/4 inches x 1/ inch corrugations, 0.019
k inch, standard grade, half hard, mill finished.
ABS-061228
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.2 Final covering for horizontal vessel shell insulation shall be flat alu-
minum sHeéts, 0.020 inch, utility grade, half hard, mill finished.

+3 Final covering for vessel head insulation shall be weatherproofing com-
pound, Philip Carey Mfg. Co. Thermotex B, or equal.. '

. +3 BANDINGS
.1 Banding on vessel shell insulation shall be:

.1 Vessels 8 feet 0.D. and smaller - 1/2 inch x 0,015 inch, soft, type
18-8, stainless steel bands.

.2 Veasels larger than 8 feet 0.D. - 3/4 inch x 0.020 inch, soft, type
18-8, stainless steel bands with A. J. Gerrard and Co. Expand-R-Strap,
Techalloy Co. Breather SPring, or equal, expansion sections and stain-
‘less steel seals.

.2 Banding on vessel head insulation shall be 1/2 inch x 0.015 inch, soft,
type 18-8, stainless steel bands anchored with lacing.wire hair Ppins- to

1/2 inch nut blanks welded to heads.

«3 Banding on vessel shell final covering shall be:
(,) 1 Vessels 8 feet 0.D. and smaller - 3/4 ‘inch x 0. 025 inch, soft, alu-
minum bands with aluminum seals, :

»2 Vessels larger than 8 feet 0.D. - 3/4 inch x 0.020 inch, soft, type
18-8, stainless steel bands with A, J. Gerrard and Co. Expand-R-Strapr
Techalloy Co. Breather Spring, or eqpal expansion sections and stain--
less steel seals. : AL R T T

Y ACCESSORIES

-l Wire mesh shall be 1 inch hex mesh of 0 032 1nch diameter, 3 twist ft,,"
" type 18-8, stainless steel wire. .

-2 Lacing wire shall be 0.051 inch diemeter, soft, typs 18-, .s'tamless
steel wire,

o INSULATION AND COATING MATERIALS

Insulations and coatings shall be in accord with appended Chart No. 1.

{ } | , © ABS-081229
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+2 FINAL COVERINGS .

! Final covering for exchanger shell and channel insulation shall be flat
aluminum sheets, 0.020 inch, utility grade, half hard, mill finished,
in cut and machine rolled sections approximately 3 feet long.

.2 Final covering for exchanger shell head and channel head insulation shali
be weatherproofing compound, Philip Carey Mfg. Co. Thermotex B, or equal.

«3 BANDINGS

.1 Banding on exchanger shell and channel insulation shall be 1/2 inch x
0.015 inch, soft, type 18-8 stainless steel bands with stainless steel
seals. .

.2 Banding on exchanger shell and channel final covering shall be 3/# 1nch
x 0.025 inch, soft, aluminum bands with aluminum seals.

4

.4 ACCESSORIES

«| Wire mesh shall be 1 inch hex mesh of O 032 inch diameter, 3 twist, soft,

( ~} type 18-8, stainlesa steel wvire,

o +2 lacing vire shall ‘be 0.051 inch diameter, soft, type 18-8, stainless
steel wire.

5-2.2.4 TANKS
.5 INSULATION AND COATINGS MATERIALS

Insulations and coatings shall be in accord with the appended Chart No. 1.

"2 FiINAL COVERINGS AND BANDING

+1 Tanks 12 feet 0.D. and smaller.- Fipal covering and banding for tank in-
sulation shall be in accord with section 5-2.2.2 for hot service vessels.

+2 Panks larger fhan 12 feet 0.D. - Final covering for tank insulation shall
be flat asbestos-cement sheets, h feet x B feet x 3/16 inch thick, Johns-
Manville Corp. Asbestocite, or equal,

+3 ACCESSORIES

») Tanks 12 feet 0.D. and smaller - Accessories shall be in accord with
section 5-2.2.2. for hot service vessels.

(_ SO —

~ B -ABS-081230
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+2 Tanks larger than 12 feet 0.D. - Accessories shall be In accord with
appended drawing. No. B-1235. ‘

PUMPS, COMPRESSORS AND TURBINES

INSULATIOR ARD COATING MATERIALS

Insulations and coatings shall be in accord with appended Chart No. 1,

FIRAL COVERINGS

Final covering for insulation shall be weatherproofing compound, Philip
Carey Mfg. Co, Thermotex B, or equal.

‘ACCESSORIES )

«1 Wire mésh shall be 1 inch hex mesh of 0.032 inch diameter,.3 twist, soft,
type 18-8, stainless steel wire. ‘

-2 Lacing wire shall be 0.051 inch diameter, soft, type 18-8, stainless steel
wire. ’

5-2.3 COLD SERVICE

PIPING

IHSULATION AND COATING MATERIALS

"};:Insulation and coatings shall be in accord with appended Chart No. 2.

2R

FINAL COVERINBS

.l Final coverings fbr piping insulation inside office buildings shall be
8-ounce canvas saturated with Arcbol Mfg. Co. Arobol, or equal.

.2 Fipal covering for straight piping insulation inside unit areas shall be
flat aluminum sheets, 0.016 inch, utility grade, half hard, mill finished,
in cut and machine rolled sections approximately 3 feet long.

+3 Final covering for straight piping insuletion outside unit areas shall be
asbestos-asphalt felt in cut and rolled sections approximately 3 feet
-long, Johns-Manville Corp. Bouble Coated Fiexstone, or equal,

» 4 Final covering for welded elbow insulation inside unit areas shall bepre-
formed aluminum elbows, Childers Mfg. Co., General Aluminum Supply Co.,
or eqpal

ABS-081231
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5 Final covering for welded elbows outside unit areas shall be weather-
proofing compound, Pittsburgh Corning Corp. Pittcote 300, or equal.

BANDINGS

«1 Banding on insuwlation under aluminum final covering shall be:

.1 Piping 10 inches and smaller - 0.051 inch diameter, soft, type 18-8,
stainless steel wire;

.2 Piping 12 inches through 16 inches - 0.064 inch diameter, soft type
18—8, stainless steel wire.

.3 Piping 18 inches and larger - 1/2 inch x 0.0l5 inch, soft, type 18-8,
stainless steel bands with stainless steel seals.

+2 Banding on insulation under asbeatos-asphalt felt final covering and on
asbestos~-asphalt felt final covering shall be: B

-1 Piping 10 inches and smaller - 0.064.inch diameter, galvanized, soft,
iron wire; )

»2 Piping 12 inches through 16 inches - 0.083 inch diameter, galvanized
soft, iron wire,

-3 Piping 18 inches and larger - 1/2 inch x 0.020 inch, soft, aluminum
bands and aluminum seals.

»3 Banding on aluminum final covering shall be 1/2 inch x 0.020 inch, soft
aluminum bands and aluminum seals. - .

ACCESSORIES

.+l Glass fabric shall be Twinsburg-Miller Co. Glasfab 20 x 20 mesh, asphalt

treated, or equal.

+2 Lacing wire shall be 0.051 inch dimmeter, soft, type 18-8, stainless steel
wire.

VESSELS

INSULATION AND COATING MATERIALS

Insulations and coatings shall bé in accord with appended Chart No. 2.

ABS-0861232
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2. FINAL COYERINGS

()

5-2- 3-3

(!

.1 Final covering for vertical vessel shell insulation shall be corrugated
aluminum roofing sheets, 1-1/& inches x 1/4 inch corrugatlons 0.019
inch, standard grade, half hard, mill finished.

»2 Final covering for horizontal ‘vessel shell insulation shall be flat al-
uminum sheets, 0.020 inch, utility grade, half hard, mill finished.

.3 Final covering for vessel head insulation shall be weatherproofing com-
pound, Pittsburgh Corning Corp. Pittcote 300, or equal.

BANDINGS

.} Banding on vessel-shell insulation shall be:

.| Vessels 8 feet O, D. and smaller - 1/2 x 0.015 inch, soft, type 18-8,
stainless steel bands with stainless steel seals;

.3 Vessels larger than 8 feet 0.D. - 3/4 inch x 0.020 inch, soft, type
18-8, stainless steel bands with stainless steel seals.

.2 Banding on vessel head insulation shell be 1/2 inch x 0 015 inch soft,
type 18-8, stainless steel beands anchored with lacing wire hair pins to
1/2 nut blanks welded to-heads. .

.3 Banding on vessel shell final covering shall be 3/h inch x 0 025 - inch
soft, aluminum bands with aluminum seals.

jAccessonlss

.s Glass fabric shall be Tvinsburg—Miller Co Glasfab 20 x 20 meeh aaphalt -
treated or equal. . P _ :

.2 Lacing wire shall be O. 051 inch diameter, soft type 18- 8 staihless’}-

steel wire.

EXCHANGERS
[NSUUATION AND COATING MATERIALS

Insulations and coetings shall be in accord with appended Chart No. 2.

FINAL COVERINEBS

«i Final covering for'exchanger shell and channel insulation shall be flat
aluminum sheets, 0,020 inch, utility grade, half hard, mill finished, in
cut and machine rolled sections approximately 3 feet long.

ABS-061233



()

o
[Np—

INSULATION . _ SHELL OIL COMPANY
M & E STANDARD 5-2 ENGINEERING STANDARDS

AUGBST 1959
PAGE B OF 8

5-~2.3. 14

»2

<2 Final covering for exchanger shell head and channel head insulation:
shall be weatherproofing compound, Pittsburgh Corning Corp. Plttcote
300, or equal.

BARDINGS

.| Banding on exchanger shell and channel insulation shall be 1/2 inch x
0.015 inch, soft, type 18-8, stainless steel bands with stainless steel
seals.

.2 Banding on exchanger shell and channel final covering shall be 3/h 1nch
x 0.025 inch, soft, aluminum bands with aluminum seals. .

ACCESSORIES
« 1" Glass fabric shall be Twinsburg-Miller Co. Glasfab 20 x 20 mesh asphalt
treated, or equal.
PUMPS AND COMPRESSORS
INSULATIOR AND COATING MATERIALS

Tnsulation and coatings shall be in accord with appended Chart No. 2.

FINAL COVERINGS

Final covering for insulation shall be weatherproofing compound, Pittsburgh
Corning Corp. Pittcote 300, or equal.

ACCESSORIES

Glass fabric shall be Tvinsburg—Miller Co. Glasfab 20 x 20 mesh, asphalt
treated, or equal.

ABS-081234
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5-3.1 GENERAL

SCOPE

This standard covers the installation of materials for the insulation of

piping, vessels, exchangers, tanks, pumps, compressors, and turbines in hot and

cold service.

It is intended to establish a standard of quality for the installa-

tion of all insulating materials. . -

5=3.1.2

5=3.4.3

‘5-3.14.4

CONTRACTORS PROPOSALS

Proposals covering materials and instellation shall be based on Shell draw-
ings, date accompanylng requests for quotations, thicknesses in accord with
Engineering Standard 5-1, materiale in accordance with Engineering Standard
5-2, and installation in accord with Engineering Stendard 5-3.

Proposals shall include detailed information, for approval by Shell, of’
proposed insulation applications which are not covered by this Standard.
GUARANTEES AND lNSPECTIdNS

All work shall be subject to inspectioh and approval byASheli..

Contractor shall gusrantee that design, materials and installation are in
accord with Insulation Standerds 5-1, 5-2 and 5-3. .

Contractor shall guarantee that unsatisfactory materials or'#brk which may
be reJected by Shell shall be removed and replaced without charge to Shell

Comtractor shall guarantee that 1nsu1ation which becomes defective as a

.result of faulty material or workmanahip within one year from acceptance
:by Shell shall be replaced without charge to Shell e e UL R

REQUIREMENTS

Contractor shall execute Job 1n accord with the best practices-for insula-
tion work with a minimm of waste end debris and work ahall present a neat
and workmanlike appearance.

Contractor shall obeerve Shell eafety regulatione.for personnel and equip-
ment.

Contractor shall plan, schedule, and coordinate his work as required.

Contractor shall be responsible for the unloading, handling, protection
and storege of materials, including conetruction of the required ware.

houses.

ABS-081240
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+5 Contractor shall protect materiale from damage and weather during all stages
of hendling and application until the final covering is applied.

*6 ,Contractor shall provide, install and remove required scaffoiding.

7 Contre.ctor shall clean surfaces to be insulated of oil, grease, 1ooee ecale,
dirt, insulation debris, etc. Cold service surfaces shall be dry. before
epplylng materials. Hot service surfaces which shall operate below 220°F
or which shall not be in continuous operation and cold service surfaces
shall be cleaned and prime coated with red lead, by others, before applica-
tion of insulation in accord with protective .coating Standard 19.° Wounds
in the, coetinga shall ‘be repaired by others before application of insulation.

-8 Contractor ehe.ll protect against and clean up spla.tter of insulating me.te-
" risls. .

*9 Contractor shall maintain a reasonably clea.n pite; shall remove debris peri-
'odica.lly, and 'upon completion of job shall remove mteriale > equipment ,» and
debris to satiefaction of Shell.

L Manufacturers equipment and code neme plates.shall not be covered on hot
service squipment. Insulation shall be cut on 45° angle from the nameplete
edges a.nd sealed off with a + inch wet coat of finishing cement followed

s with a £ inch wet coat of weather-proofing compound.. Name plates on cold
( ) L eervice equipment shall be installed outside of insulation.

- H Contractor shall apply materials in a manner to reduce ehrinkage to a mini-
mum. Excessive cracks tha.t develop in any materia.ls eha.ll be repaired with
.. & like material. -

»l2 .Contractor ehall not. apply materials to Burfeces which ‘are to be pressure
o ’tested vithout prior approval of Shell ’ N

.=_ ~,_.>

. '3 Ineula.tion supports > anchor nute, etc, » ehall be welded to equipment and
piping 'b_y the fabricators, prior to ‘any required strese relleving operation.

N . e,

5-3.2 HOT SERVICE. __ C

- - -

§-3:2.1 GENERAL "

All insulation shall be applied with the jointg tightly butted. Circumfer-
éential joints shall be staggered one half a section or block length. Ragged
and open Jointe shall be neatly filled with finishing cement. . -

+2 Insulation supports on vertical vessels, exchangers and piping shall be
located at the bottom of the insulated ares and on 12 feet 1 inch centere
thereafter on piping and vessels. Supports shall be & inch thick and 4 the
insulation thickness in width, minimum width 'shall be 1 inch. Insulation
g ] supporte on piping and exchangers shall be located a sufficlent distance
( from the flanges to permlt removing bolte without interference or damaging

ABS-061241
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the insulation. The 1 inch voids between the top of supported insulation
end the succeeding supports shall be filled with half compressed mineral
wool insulatlon.

3. Insulation and final coveringa arcund structural support attachmente on
vessels, exchangers and piping in hot service shall be closely fitted around
such projections. Insulation voids in these areas shall be filled with
monolithic insulation. The openings In the final coveringa shall be sealed
off wrbh a fillet of sealing compound.

5-3.2.2 PIPING

.1 IKSULATION

+1  Straight piping 24 inches 0.D. and smaller shall be insulated with one
: .layer of one piece or sectional pipe insulation. Straight piping
larger than 24 inches 0.D. shall be insulated with one layer of block
insulation. The blocks shall be.either curved, flat or flat blocka cut
i_nto beveled lags to fit the piping contours.

- +2 When insulation is required valves, flanges and fittings in piping 1%
""" 'inches and smaller, shall be insulated with multi-layers of monolithic
insulation. Valves, flanges, and fittings. in piping 2 inches and larger,
‘when insulation 1§ required, shall be insulated with one layer of pre-
formed or cut: and fitted sectional pipe insulation. o

«3 Insulaticn shall be etopped short of uninsulated flanges and unions &
sufficient distance to permit removing the bolta or breaking the unioh -
without damaging the insulation. The insulation shall be.finished off
at these points on a 45° bevel and back 2 inchea under the:eadjacent
final covering with a & inch wet coat of. finiahing cement followed with

a ¢ inoh vet coat of wea.tharproofing compound B e .

'*.-" “Bloc‘k & sect ona.l :Lnsulation on” straight piping sha.ll e aecured vith
' ‘bends on-a maximin of 9-1nch ‘centeérs. Banding -ehall not: be' required on

"'one-piece insuletion. -Where required, ineulation on- valves, flanges

and fittinga ehall ‘be aecured with bande as required for adequate pecure-
nment, . ' -

2 FIRAL cov:niuas" e -

o Piping insulation ’ except welded -elbovws 1nside unit areas; shall be
R covered with flat aluminum shests. Piping "insulation except welded el-
‘bows, outside unit areas: ‘shall be covered with asbestos-asphalt felt
‘sheets. Piping insulation inside office buildings ahall be covered with
canvas sa.turated with Arobol.

2 Welded elbow insulation ingide unit areas shall be covered with pre-
"~ formed aluminum elbows. Welded elbow ineulation outside unit areas

“'ghall be covered with weatherproofing compound
ABS-081242
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)

5§-3.2.3

+3 Aluminum and asbestos-asphalt felt final covering shall be fitted snugly
over the insuletion. Cilrcumferential and longitudinal joints shall dbe
lapped a minimum of 2 inches and arranged for good water drainage.
Longitudinal jointe on vertical piping shall be staggered.

-% Aluminum final covering shall be machine-rolled to the 0.D. of the in-
suletion and secured with bands on a maximum of 18-inch centers. One
band shall be located on each circumferential lap. Each section of final
covering on vertical piping larger than 10 inches ashall be supported from
the next lower section with two S clips made from the bending material.
The bottom section of the final coveringe shall be supported by extended
insulation support clips.

+5 Asbestos-asphalt felt final covering shall be secured with bands on a
meximum of 9-inch centers. One band shall be installed on each circum-
ferentidl lap. | . ’

+6 Weat.herprooﬁng compou.nd final covering shall be a two-coat 1nstallation. .
The first coat ehall ‘be a 1; inch wet coat of finishing cement applied on
top of insulation and allowed to dry thoroughly. The second coat shall
be a 1 inch wet coat of weatherproofing compound reinforced with glass .
fabric and troweled +o & smooth finish. The glass fabric shall be secured .-’
a8 necessary with lacing wire, The glass fabric shall be omitted on
piping 4 inchesjand smaller. The weatherproofing compound final cover-
ing and glass fabric shall lap 2 inches under the aa’beatos-aﬁphalt felt
final covering on the adjacent straight piping.

VESSELS

INSULATION o o L .

+ | The shells of vessels 2% inches 0.D.. and sma.ller sha.ll be insul&ted with

" one layer of one plece or sectional pipe 4insulation. The shells : of
vessels larger than 24 inches 0.D. shall be insulated -w:lth -one - la.yer of
block insulation. The blocks shall be either curved,-flat; or flat blocks
cut into beveled lags to fit the ehell contours. The insulation .shall be
secured with bands on 18-inch centers. Bands shall be machine stretched
and sealed to remove slack only. T )

«2 The heads of vessels shall be insulated with one leyer of block insulae-
tion. The blocks shall be either curved, flat, or flat blocks cut into
segmental beveled lags to fit the head contours. This insulation and
that on vessel transition sections shall be secured with bands anchored
with lacing wire hairpins to % inch nut blanks welded to the veasel.
Anchor on top heads shall be as required for good securement. Anchors
on bottom heade, transition sections of vertical veessels, and heads of
horizontal veseels shall be on 12-inch centers.

+3 As an alternate to the above, the heads of vessels 3 feet 0.D. and under
may be insulated with broken block insulation {mbedded in a coat of mono-
lithic insulation. The voids between the broken blocks. ghall be filled

1 1 with finish cement,,
eve ing ABS-061243
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4 Flanges,.nozzles and manvays shall not be insulated unless specified by
. Shell. When insulation is required, the insulation shall be that speci-
fied for shells and shall be contained in a. - two-plece, prefabricated
aluminum remova.ble housing The design of the housing ehall be submitted
to Shell for a.pproval

» .5 Ineulation shall be stopped short of unlnsulated fla.ngea a su.fficient

.dietance to permit removing: the bolts. without damaging the .’msulation.
Insulation ahall be. stopped short of unins_ulated ‘nozzles" end, manways a
sufficient distance to expose the nozzle to shell welds for inspection.
Insulation shall be finished off at these points on a 45° bevel and back
2 inches under the adjacent final covering with & & inch.wet -coat of
finishing cement followed with a i inch wet coat of weatherproofing com-
pound. DLt

. +6 The bottom ineulation support on vertical vessels Bhe.ll be a 2 inch x

2 inch x § dnch’ angle with ong -leg out.end .the other. turned down to pro-

_ vide a fle.ahing over the gkirt fireproofiug ..On hot eerv:lce .vessels this
eupport ‘shall be located 12 1nches below the ekirt attachment weld seam,

I i

.7 Skirta shall be fireproofed by others. ) .'.

inum sheets. Horizontal vessel shell insulation and ‘vertical vessel
. conical -head and transition . section 1nsulation Bha.ll be coverea with
-flat aluminum aheete.-_'-_{:-,. S

o3 ~-A1u.m1num £inal. covering ahall be fitted gnugly over: :rthe _msulation.

- .:Corruga.ted aluminum. ahqets ahall «'be 1pstaned with:iHe greater: dimension :

L ine vertical, position. . Circamferential.and 1ongitudina]:':jo:l.nta shall

be- lapped.a - minimum of ‘3 -inches and- a.rra.pged for. good water. - dra.inage.

e .., Longitudiml .joints on; vert:lca.l veesels ehall. be ata.ggered. + Longitudi-
© .. - nal expansion. Joints in the insulation sha.ll 'be covered. continuously

--with:the final covering.. . . . . . . ., o o
*4% Aluminum.final ‘covering shall.be secured.with bands on 18-inch centers.

One_band sb.all be. loc;a.ted on each, circum:fe;ential lap on horizontal
veesele. The 'ba.nds shall be machine stretched and ee&led to remove
slack only Each section of final covering on vertical vessels shn.ll

be supported from the next lower section with two S clips made from

inch stainless steel banding material. The bottom section of-firal
coveringa shall be eupported by clips attached to the insulation support.

ot

.5 Heather:proofing compound final covering Bhall be a two-coa.t applica.tion.

The first coat shall be a inch wet coat of finiahing cement applied on
top of the insulation and allowed to dry thoroughly. The second coat

ABS-061244
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shall be a 3/8 inch wet coat of weatherproofing compound reinforced with
wire mesh and troweled to a smooth finish. The wire mesh shall be secured
together at the edges with lacing wire. On top heads the weatherproofing
compound final covering and wire mesh shall lap L4 inches over the aluminum
_final covering on the adjacent shell, On bottom heade which are not con-
fined within ekirts and on heads on horizontal vessels, the weatherproof-
‘ing compound final covering and wire mesh shall lap 4 inches under the
‘aluminum final covering on the -adjacent shell. The wire mesk shall be
secured with two bands on the 4-inch lapped section on all heads.

_EXCHANGERS -

INSULATION

.| The shells and channels of exchangers 24 inches 0.D. and smaller shall
‘be covered with one layer of one piece or'qectionhl pipe insulation. The
“ phells and channels of exchangers larger than 24 inches 0.D. shall be.
.covered with one layer of block insulation. The blocks shall be either
curved, flat, or flat blocks cut 1nto beveled lags to fit the shell or
channel contours.

«2 The shell heads of exchangers shall be covered with broken block insula-
tion imbedded in a coat of monolithic insulation. The voids between ’
broken blocks shall be filled level with finishing cement to the required
thickness.

.3 Exchangers, flanges end channel heads shall not be insulated unless speci-
fied by Shell. When insulation is required, it shall be the same.as that
specified for shells and shall be contained in a two-piece, prefabricated
“removable aluminum housing to be secured in place with bands. The design -
of the housing shall be submitted to Shell for approval. s

- .u Insulation shall be stopped Bhort of uninsulated- flanges a eufficient

“‘distance ‘to permit ‘removing the bolts without - dameging the insulation.
Insulation shall be -stopped short ‘of uninsulsated nozzles a sufficient

'7 distance to expose the nozzle to shell ‘welds for inspéction. Insulation

shall be finished off at these points on a 459 bevel and back 2 inches
under the ‘adjacent final covering with a 1/4 inch -wet coat of finighing
cement followed with a 1/k inch wet coat of weatherproofing ¢ompound.

-5 Insulation on the shells of exchangers shall be ‘secured with bands on
18-inch centers. - Bands shall be machine stretched and sealed to remove
slack only. Insulation on channels shall be secured with two bands.

FINAL coveRmas

+ | Exchanger shell and channel insulation shall be covered with flat alumi -
oum sheeta.

ABS-081245
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.2 Exchanger- shell head insulation shall be covered with ‘weatherprocofing
compound

«3 Aluminum final covering shall be fitted snugly over the- insulation Cir-
cumferential and longitudinal joints shall be lapped a minimum of 3 inches
- and arranged for good water drainage. Longitudinal joints on vertical
exchangers shall be staggered. T -

4 Aluminum final covering shall be machipe rolled to the 0.D. of: the insu-

lation and secured with bands on a maximum of 18-inch .centers. One band
shall be located on each circumferential lap. The bands shall be machine
stretched and sealed to remove slack only. -Each. section.of final cover-
ing on vertical exchangers shall be.supported from the dext lower section
with two 8 clips made from the banding material. The bottom section of
final coverings on vertical exchangers shall be supported by extended
insulation support clips.
. Ce o R T P
-5 Weatherproofing compound fipal covering shall be a two coat application.
The first coat shall be a 1/h inch wet coat of finishing cément: Applied
on top of the insulation and allowed to dry thoroughly. The second coat
»-.. s8hall be a 3/8 Anch-wet coat of. weatherproofing ‘compound” reinforced with

o _wire mesh and troweled. to a smooth Finish: “The .wire mesh:shall be secured

.together at the edges with lacing wire.. 'The weatherproofing - ¢ompound
final covering and wire mesh on integral shell-heads’ shall™lap L' inches
under the aluminum final covering on the adjacent shell. The wire mesh
shall be secured with one band.on the 4 inch lapped -section on all. shell
heads. The wire mesh on flanged. shell. heads shall be’ laced to- 1/2 inch
nut blanks welded to the head

o

- .t

TNSULATIONS
- . cagtaeya das ¥ e,
- Tanks 12 feet 0 .D. and smaller shall be insulated in accord with section
. 5=3.2, 2 for. hot service vessels. B T "'A Ry

,.?'c-
i E

”.-2-Shella of tanks 1&rger than 12 feet O D. shall be insulated ‘with-one

layer offblanket insulation.. The. insulation=shdll bé.installed ih long
~vertical blankets which shall.reach from top to bottom of . the shell.
Joints s8hall be snugly butted. . The blankets shall be. secured- by-tare-
fully pressing them onto _the final covering securement stwds detailed on
appended drawing B/l235 Circunferential bands shall not be used. Pre-
cautions shall be observed to’ install,the ‘blankets in full thick condi-
tion. : . -
+3 Nozzles, manways and roofs shall not be insulated unless specified by
Shell ' - o e . ™ .

ABS-0812486



.

INSULATION SHELL OlL COMPANY

INSTALLATION STANDARD 5-3 . ENGIKEERING STANDARDS
AUGUST 1959

I2

5-3.2.6

..2

5-3.8:1

'”“jﬁss 8 OF 13

FINAL COYERINGS

« | Insulation on tanks 12 feet 0.D. and smaller shall be covered in accord
with section 5-3.2.2 for hot service vessels.

.2 Insulation ‘on tanks larger than 12 feet 0.D. shall be covered with flat
asbestos-cement sheets in accord with appended drawing B/1235. The top
insvlation flashing angle shall be provided by others. The final cover- |
ing securement studs shall be provided and installed by the insulation
contractor. ' ' ‘ '

.3 Cut outs for nozzles, manweys, support attachments, etc., shall be care-

fully fitted, fleshed and sealed .with sealing compound to prevent vater
penetration. .

PUMPS, COMPRESSORS AND TURBINES

IRSULATIOR

.1 The cases of-pumps, compressors, and turbines shall be covered with

‘broken block insulation imbedded in a coat of monolithic insulation.
The  voids between broken blocks shall be: filled level with finishing
cement %o the reqpired thickness . _

.2 Flanges, bearing housinge, threaded connections, and supports shall not
-be insulated unless specified by Shell. -

+3 The insulation shall be stopped ghort of uninsulated flanges a sufficient
distance to permit removing the bolts without damaging the insulation. '
Insulation shall be finished off at these flangee on a h5° bevel.” : . .0

FINAL COVERINGS )

Pﬁﬁp, compreesor and turbine insulation shall be covered with a two-coat
final covering. The first coat shall be a 1/4 inch wet coat of finishing
cement applied on top of the insulation and allowed to dry thoroughly ‘The
second coat shall be a 3/8 inch wet coat of weatherproofing compound- rein-

. forced with wire mesh and troweled to a smooth finish. The wire mesh shall

be secured together at the edges with lacing wires.

5-3.3 COLD SERVICE - - |

GENERAL

Insulation shall be applied with joints, including contraction slip Joints
tightly butted end cemented with Joint adhesive, in such a manner to provide
one homogeneous mass.of insulation with no ragged or open joints through
which water vapor can penetrate, Circumferential Joints shall be staggered

one half a sectional or block length.
ABS-081247
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[
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A1l valves, flanges including manway blind flanges and fittings, shall be
insulated with one layer of preformed insulation. The preformed insulation
shall Ye either factory molded or fabricated from block or sectional pipe
insulation and cemented with joint adhesive.

Small voids nder ‘insulation around valves, flarges, fittings-and@ other
irregular surfaces shall be-filled with loose nineral wool insulation.
large volds under insulation shall ‘be filled with-cut and fitted block in-
sulation and cemented with Joint adhesive.

‘Support attachments and other non—operating protrusions shall be insulated

a minimum of 18 inches beyond the finished insuldtion. In addition, after
the unit has reached operating temperatures, -insulation- shall -be extended
beyond all points where frost or ice forms.

Insulation adjacent to imsulation supports shall be f1tted tn ‘such’ a ‘menner
that the support is completely covered and the 1nsulation around the support

L.

Insulation, after being secured in place, shall be coVered with a 1/8 inch
wet coat of weatherproofing compound and allowed to ary. ;

Insulation on ‘support attachments-end-othe:-non-oPe?ating»protrhétbns shall
be covered with flat aluminum sheets. When it 'is” imPractioal Yo cover in-
sulation on irregular protrusions. with aluminum final covering, the insula-

v

- Cut outs for nozzles, manways support attachmenfS\ etc y shall be carefully

fitted, flashed ‘and‘sealed with sealing compound to prevent‘water penetra-

* tionm. . . S 4 <

. §-3.3.2

PIPING . B ,_ . l S ,'.:. “_..

lusuLATlou '?~A' SRR A;r I N W.EAV,-W RTINS
i |_ - ° . et '. . ..‘ -'-

. Straight piping 2& inches 0.D. and smaller shall be 4nsulated with one
layer of sectional pipe insulation, Straight piping larger then 24
inches 0.D. shall be insulated ‘with one layer ‘'of block 1rnsulation. The

“blocks “shall be either curved, -flat;- or flat blocks cut into beveled
lags to fit the piping contours. :

FE S -

.2 Insulation on piping ‘which shall'be sdbjected to excessive vibration

shall have the bore of the insulation codted with an application of dbore
coating. The bore coating shall be allowed to dry before the insulation
is applied to the piping. © o

.3 longitudinal contraction joints shall be provided when the combination
of straight run piping length and operating temperature require them to

ABS-061248
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prevent damage to the insulation. Contractiowm joints shall consist of
1 inch gpace between adjacent lengths of insulation filled with loose
mineral wopl and covered with an 18 inches long sectlion of oversize in-
sulation. The oversize insulation section shall be cemented to the
regular size insulation with jJoint adhesive, Contraction joints, wvhen
required, shall be at flanges wherever possible. )

Insulation on straight piping shall be secured with bands on a maximum
of 9-inch centers. Insulation on valves, flanges, and fittings shall
be secured with bands as required for adequate securement.

Insulation supports shall be provided by others at the bottom of verti-
cal piping 3 inches and larger when & vertical run is in excess of 12
feet long. Supports shall be 1/4 inch thick and shall be one half the
insuwlation thickneas in width. :

FINAL COVERINGS

.l

Piping insulation, including velves, flanges, and fittings except welded
elbows inside unit areas shall be covered with flat aluminum sheets.
Piping insulation inside office buildings sha.‘Ll be covered with canvas
sheets saturated with Aro'bol

Welded elbow insuwlation inside unit areas shall be covered with pre-

. formed aluminum elbows.

Aluminum final covering shall be fitted snugly over the insulation.
Circumferential and longitudinal Joints shall be lapped a minimm of 2
inches and arranged for good water drainage. Longitudinal joints-on
vertical piping shall be staggered. . Iongitudinal contraction joints In

" the 1nsulation shall also be covered

.4

Aluminum final covez-ing sha.ll be ma.ehine roned to. the 0. D. of the in-
sulation and secured with bands on a maximum of 18-inch centers. One-
band shall be located on each circumfez_'en{:ial lap. Each section of
final covering on vertical piping larger than 10 inches shall ‘be suppor-
ted from the next lower section with two S clips made from the. ba.nding
materisals.

Weatherproofing compound final covering shall be 3/8 inch wet coat rein-

. forced at the center with glass fabric and troweled to a smooth finish.

The glass fabric shall be lapped 2 inches at the edges. The weather-
proofing compound final covering and glass fabrlc shall lap-2 inches
under the aluminum final covering on the adjacent piping.

ABS-0612489



N

()

{
N

SHELL OIL COMPANY ' INSULATION
ENGINEER ING STANDARDS ' INSTALLATION STANDARD 5-3

5'303-3

'riuhL"tov:ER"nféé‘*.~ o

AUGUST 1959
PAGE 1} OF 13

VESSELS

INSULATION

+ | The shells of vessels 24 inches 0.D. and smaller shall be.insulated with
one layer of sectional pipe insulation. The shells of vessels larger
than 2% inches 0.D. and the heads of all vessels shall be insulated with
one layer of block insulation. The blocks shall be either curved, flat
or flat blocks cut into beveled lags to fit the shell or head contours,

+«2 The vessel shell insulation shall extend down to'the bottom of the skirt.
The top 24 inches of the inside of the skirt shall also be insulated.

»3 Longitudinal contraction on vertical vessels shall be compensated for by
providing an extra inch beyond the length of insulation -between insula-
tion supports, Insulation above and below supports shall be fitted to
form a 3 inches long male and female slip Joint which shall completely
cover the support and the void below the support. The one-inch void
shall be filled with loose mineral wool insulation..' .

.4 Insulation on the shells of vessels shall be’ secured with bands on 9-
inch centers., Bands shall be machine stretched and sealed-to remove
slack only. Insulation on heads and transition sections of: vessels
shall be secured with bands anchored with lacing wire hairpins to 1/2
inch nut blanks welded to the vessel. Anchors shall be on 12-inch
centers, Insulaetion on the inside of vessel skirts shall be secured
with joint adhesive. S :

#6 Insulation supports shall be provided by others on vertical vessels.
Supports shall be located on 12 feet 1 inch ceaters,starting 12 feet
1 inch above the bottom of the skirt. Supports shall be’ l/h inch thick
' and shall be one half the inaulation thickneas 1n width o

+ | Vertical vessel shell and skirt insulation shall be cbyefed with corru-
gated aluminum sheets. Horizontal vessel shell insulation, vertical

vessel conical head and transition section- insulation, and flange in-
sulation shall be covered with flat aluminum sheets.

«2 Vertical vessel top head 1nsulation shall be covered with flat aluminum
sheets, Other vessel head insulation except on conical heads and inside
skirt insulation shall be covered with weatherproofing compoumd.

+3 Aluminum f£inal covering shall be fitted snugly over the insulation.
Corrugated aluminum sheets shall be installed with the greater dimension
in a verticel position. Circiumferential and longitudinal Joints shall
be lapped a minimum of 3 inches and arranged for good water drainage,
Longitudinal Joints on vertical vessels shall be staggered. Longitudi-
nal contraction joints in the insulation shall be covered continuously

with the final covering. ABS-061250
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4 Aluminum final covering for vertical vessel top head insulation shall be
prefabricated segmental sections flanged, flashed, and through bolted to
form a water tight covering. The head final covering shall. lap b inches
over the aluminum final covering on the adjacent shell

.5 Aluminum final covering for manway flange insulation shall be a two-
piece, prefabricated housing to be secured in place with bands. The
design of the housing shall be submitted to Shell for approval.

.6 Aluminum final covering shall be secured with bands on 18-inch centers.
One band shall be located on each circumferentiel lap on horizontal
vessels., The bands shall be machine stretched and sealed to remove slack
only. Each section of final covering on vertical vessels shall be sup-
ported from the next lower section with two S clips made from 1/2 inch
stainless steel banding materials.

.7 Weatherproofing compound final covering shall be 3/8 inch thick wet coat

reinforced at the center with glass fabric and troweled to a smooth
finish. The glass fabric shall be lapped 3 inches at the edges.” On
bottom heads which are not confined within skirts and on heads on hori-
zontal vessels the weatherproofing compound and glass fabric shall lap
k inches under the aluminum final covering on the adjacent shell. The
glass fabric shall be secured with two bands on the 4 inches-lapped
section o

EXCHAKGERS

INSULATIOK

el The shells and channels of exchangers 2h inches 0.D. and smaller shall

be covered with one layer of sectional pipe inswlation. -The shells and .
channels of exchengers larger than 24 inches-0.D. and all shell and
channel heads shall be covered with one layer of block insulation.’ The
blocks shall be either curved, flat or flat blocka cut into beveled lags
to-fit shell, channel or head contours.f

;Z‘Insulation on the shells and channels of exchangera shall be secured

. with bands on 9-inch .centers. Bands shall be machine stretched and
sealed to remove slack only. Insulation ‘on the heads of exchangers shall
be secured with bands anchored with- lacing wire hairpins to 1/2-inch nut
blanks welded to the heads on l2~1nch centers.

» 3 Insulation supports shall be provided byuothers at the bottom of insula-

tion on vertical exchangers. Supports shall be 1/4 inch thick and shall
be one half the inswlation thickness in yidth :

!
i
; ABS-081251
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.2 FINAL COVERINGS

1 6-3.3.5

.2

-2

-3

.4

*5

Exchanger shell, channel, channel head, and flange  insulation shall be
covered with flat aluminum sheets.

Exchangér shell head insulation shall be covered with weatherproofing
compound .

Aluminum final covering shall be fitted snugly over the insulation.

-Circumferential and longitudinal joints shall be lapped a minimum of 3

inchés and arranged for good water drainage. Longitudinal joints on
vertical exchangers shall be staggered.

Aluminum final covering for flange and channel head insulation shail be
a two-piece, prefabricated housing to be secured in place with bands.
The design of the housing shall be submitted to Shell for approval

Aluminum final covering shall be machine rolled to the 0.D. of the in-
sulation and secured with bands on a maximum of 18-inch centers: . One
band shall be located on each circumferential lap. The bands'shall be
machine stretched and sealed to remove slack only. Each section of final
covering on vertical exchangers shall be supported from the next’ lower
section with two S clips mede from the banding meterial.

:Weatherproofing compound final covering shall be a 3/8 inch thick’ et
coat reinforced at the center with glass fabric and troweled to a smooth

finish. . The glass fabric shall be lapped 3 inches at the edges. The

" weatherproofing compound final covering and glass fabric shall lap 4
. inches under the aluminum final covering on the adjacent shell. The

PUMPS AND COMPRESSORS

glass fabric shall be secured with one band on the h ‘inches lapped sec-
tion on all shell heads. - :

INSULATION

The cases, flanges, and supports of pumps and compressors.shall:ﬁe~in-

. sulated by boxing in with one layer of block insulation and filling the

FINAL COVERIKNG

interior of the box with loose mineral wool insulation.
Packing glands shall be-left exposed.

The insulation box shall be covered with a 1/8 inch wet coat of weather-
proofing compound and ellowed to ary. TR

ABS-061252

Pump and compressor insulation shall be covered with a 3/8 inch thick wet
coat of weatherproofing compound reinforced at the center with glass fabric
and troweled to a smooth finish. The glass fabric shell be lapped 3 inches
at the edges.
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