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. I, PAUL SCHERER, residing at 644 7th Avenue, car.istadt,
New Jersey, hereby certifies as follows:

1. I am a former employee and estimator with the
Robert A. Keasbey Company from April 15, 1948 to June 30,
1987.

2. Exhibits A through S, attached heretec and referred
to herein are true and accurate copies of the originals
which were either created or received by Robert A. Keasbey
during the course of my employment with Robert A. Keasbey.
These exhibits were created or received at or about the time
reflected therein, and were received by me in the normal
course of Robert A. Keasbey business. Further, I was
authorized by Robert A. Kegasbey to either create or receive
these exhibits.

3. Exhibit A is a standard Babcock & Wilcox type of
specification, which is furnished with every job detailing
insulation, refractory material, lagging materials, etc.
While certain aspects of these specifications may change
from job to job, the standard portions do not.

4. Exhibit B is a true and accurate copy of a Baldwin
Ehret Hill 1964 catalogue received by me while I was working
with Robert A. Keasbey.

5. Exhibit C is a true and accurate copy of a 1950
catalogue of Detrick Insulations.

6. Exhibit D is a true and accurate copy of a Ruberoid
catalogue entitled, "Ruberoid Pressure Molded Calsilite."
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. 7. Exhibit E is a true and accurate'copy of aR&I
catalogue entitled, "Super #3000 Refractory Cement."

8. Exhibit F is a true and accurate copy of a 1953
Refractories and Insulations catalogue for Refractory &
Insulation Corporation.

9. Exhibit G is a true and accurate copy of a 1946-
1947 catalogue of Philip Carey entitled, "Heat Insulation
for Industry.”" This catalogue was handed to me when I first
started working for Robert A. Keasbey in 1948.

10. Exhibit H is a true and accurate copy of a
reference data brochure of The Philip Carey Mfg. Company
used by me during the course of my employment at Robert A.
Keasbey.

11. Exhibit I is a true and accurate copy of a Keasbey
& Mattison catalogue entitled, "Fiberglas Pipe-Blanket-Duct
Liner Insulations."

12. Exhibit J is a true and accurate copy of the Carey
Industrial Insulation Manual of The Philip Carey Mfg.
Company which I used during the course of my employment at
Robert A. Keasbey.

13. Exhibit K is a true and accurate copy of the
Johns-Manville catalogue entitled, "Thermobestos Pipe and
Block Insulation," which I refered to during the course of
my employment as an estimator for Robert A. Keasbey.

14. Exhibit L is a true and accurate copy of the 1983
edition of Commercial and Industrial Insulation Standards.
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. 15, Exhibit M is a true and dccuraté copy of the Carey
brochure entitled, "Insulating Cements and Weatherproof
Coating."

16. Exhibit N is a true and accurate copy of a Philip
Carey brochure entitled, "Carey Asbeétos Fiber and Shorts."

17. Exhibit O is a true and accurate copy of a portion
of a Philip Carey brochure entitled, "Asbestos Paper and
Rollboard."

18. “Exhibit P is a true apd accurate copy of a portion
of a Philip Carey brochure entitled, ”Pipefittings and
Flanges."

19. Exhibit Q is a true and accurate copy of a portion
of an engineering data sheet, dated April, 1970 from Owens
Corning entitled, "Kaylo 10 and Kaylo 20 Thickness
Standards, Nesting Sizes."

20. Exhibit R is a true and accurate copy of a Babcock
& Wilcox September 1, 1956 catalogue of insulation
instructions.

21. Exhibit § is a true and accurate copy of a

brochure entitled, "Scale Model Powerplant."”



- I hereby certify that the foregoing statements made by
me are true. I am aware that if any of the foregoing
statements made by me are wilfully false, I am subject to

punishment.

e

PAUL SCHZRER

DATED: FEBRUARY 23 , 1990
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SPECIFICATIONS & DRAWINGS
Contract 586~0447 (UPGD) 546~0881 (IPGD)
Existing (PFI-2845)

Customer P.O. No, 3-0348%87
for
Consclidated Edison Co. of New York, Inc.
59th Street Station

New York, New York



THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION
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THE BABCOCK & WILCOX COMPANY.
INDUSTRIAL POWER GENERATION DIVISION
ENGINEERING DEPARTMENT

TO: CONSQOLIDATED EDISON CO. OF
NEW YORK, INC. DATE: JULY 17, 1984

BRIL SPECIFICATIONS for: gne (1) B&W PFI=-28-28, indcor inszallz-
tion, 775 P8I design, 750 F S.H. outlet temperature.

Existing PFI-2845
586~0447 (UPGD)
Ccntract No.: 546~0881 (IPGD)

Custcocmer & Plant Location Consolidated Edison Co. of
New York, Inc.
59th St. Station
New York, New York

Customer P.0O. No. 3-03497

SCOP

144

NCc Mat'l., No Labor

These specifications cover the furnishing of material only by
others for complete application of insulation for surfaces out-
iined on the £following pages and in accordance with the reference
drawings listed and represent The Babcock & Wilcox Company's
standard and best recommendations. However, since this applica-
tion is not in B&W's contract, these specifications are only
intended as a guide to the Erection Superintendent.

Page 1
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THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION

EXISTING PFI-2845
586-0447 (UPGD)
546~0881 (IPGD)

SETTINGS NOTE: For Key Arrangement,
310111E Secticn andé Applica
310112E tion Dwgs. Numbers,
310113E Refer to Index *c¢
310114E Drawings in Feléer
310115E bPages.
310116E

Page 2
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THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION

INSTLATION

EXISTING PFI-2845
586-0447 (UPGD)
546~-0881 (IPGD)

MATERIALS SPECIFICATIONS

For areas regquiring materials to be considered in this specifi-

- -

-

a part of this specifi- cation.

-Attached hereto, as part of this reguirement, are some general

materidl specifications marked "M" for all types of bcilers.,
From this "M" speci- fication, only the paragraphs:

1M, 2M, 3M, 4M, M, 6M, 7M, 9M, 10M, 12M, 12Ma, 14M, 15M, 1
19M, 2iM, 23M, 25M, 28M, 2S5M, 30M, 31M, 31Ma, 33, 35¥, 38
47M, 48M, 49M, 50M, 51M, 52M, 54M, 53M, 55Mb, 56M, 56Ma, =7
S8M, 39N, 60M, 61M, 63M, and 65N,

\n e

’
45M,

EM
’
M,

re tc be considered applicable and recuired for this specific

-

41
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BABCOCK & WILCOX
INDUSTRIAL & MARINE DIVISION .
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SPECIFICATIONS FOR INSULATION MATERIALS

GENERAL

2]
1
“©

These specifications are to provide an economical apd well des
insulation job. The Company will consider suggested changes 1
material offered for the purpose of improving or makizg the e
more ecopomical. The base specification as shown, should be g
with changes quoted as altermates. The Company reserves the
to approve suggested changes before their ipclusion ir this ¢
The Contractor must submit sketch showing attachment detail a
cedure for approval before coptract is awarded.
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CONTRACT

24  Questions concerning materials as specified ip this conirac: are o
be resolved with the Company prior to the sigping of tnis conzirzc:

3¥  The Comtractor upon sigring this contract, copvemants and agrees 2
the requirements of this contract.

44  The Comtractor shall mot be entitled to any monetary compensaticn over
and above that stipulated in the contract as the resul: of not zaving
fully understood the requirements as’ defimed in this contract. The
Contractor shall at noc time proceed to make changes to the specif:iel
requirements of this contract without written authority from the lom-
pany.

MATERIAL

SM  Where application drawings differ from coptract drawings, written
specifications drawings, key arrangement drawings, section number
drawings, follow the latter.

§4  All ipsulating material shall be of such quality to be suitabie for
the purpose intended by the contract and of such durab:ility as o be
capable of giving effective and reliable service under normal operat-
1ag conditions.

¥ XNo substitutions for materisl specified shall be made without approva.
of the Company.

8 It is not permitted to substitute medium temperature blocks for high
temperature blocks.

oM e

The Contractor sball provide weather protection and iansurance for ©
storage of all insulation materials at the job site prior to appiic
tion of same where such protection is necessary,

a-




i BABCOCK & WILCOX TIP
. INDUSTRIAL POWER GENERATION DIVISION LAS-1

SPECIFICATIONS FOR INSULATION MATERIALS

PTG '
CLASS ™ ‘ MA . ;
SPECIFICATIONS mnary - !
BT OR BLOEES T APPECULS — ;
17M High-Tewperacare Block | Distomsceous Larta ASTH C-517 (Type 2) 1900 3
134 Higo-Temperacure Block | Miperal Fiber ASTH C+612 (Claas %) 1800 ]
199 Medium Temp. Block Calcium Silicate ASTH C-533 1200 :
200 Mediuw Tewmp. Block Lrpanded Perlite ASTS C-610 1200 :
' 31N Medium Tewp. Blockx ipersl Fider ASTE (<612 {Class §) 1200 ;
220 DELETED :
3% intermediate Temp. Mineral Siber
Block 3 1b/fr” WOm ASTY C-612 (Class 2) 25
2312 Iatermediate Temp. %ineral gihr
Block 3 ib/fL7 MOn ASTE C~412 (Class 2) 35¢
t2688 Blapxet Iosulatioe Minersl sikt
{TIv) 1.08/¢¢” mom TIV - Type 1 1000
25K Blanket Insulstioe Mineral sibcr
8 1d/f27 oM ASTM C-5%82 (Claas II) 1206
A 262 Blasket Iasulation 5 Laowool 2300 !
bt DPITT !
“PIPE_INSULATION N APPROVED
2TH NKediuw Temp. P/C Lxpended Perlite ASTYH C-10 1200
28 Bedium Temp. P/C Calcamm Silicate ASTN C-533 {200
29N Nedius Tewp. P/C Hiseral Fiber
(Preformed) ASTM C-547 (Class 3) 1200
W/ »308 Medius Tewp. P/C Hiseral Yiber 3
| (Mat faced) 124/1% ASTN C-5392 (Claas [1) 1200
P 30Ma Low Temp. P/C Glass Fiber:
i {Preformed) ASTY C-547 (Class 1) 370
|
B Ers Jow _APPROVED ; —1
. 218 Hign Temp. Plastic
i {nsulatiag Cemwst Hipersl Fiber ASTY C-195 1800
P31M Mediue Temp.
H lasuistisg amd
. Figished Coment Rinersl Fiber ASTH C~od?d 1200

—
(Ve
~1!

AST™ classes and specifications taken from ASTM Part 18,
*

Maximum cold face use limit - 300°F

t For Package Boilers
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INDUSTRIAL POWER GENERATION DIVISION 1A
3a ©-26-
SPECIFICATIONS FOR INSULATION MATERIALS
SPECIFICATICONS
CLASS TYPE MAT'L SPECS. TEMF. CSZ
LiMIT - T
CCVERINGS _
40M Glass Cloth for|Glass Fabric - Open
Seal Coats Weave, 26x12 Lino
Weave w/Svton Finish 30¢
41M Insulation
Jacketing Fabrics 8 oz/sq. vd.
for Piping Canvas Min. Wt. o
«2M DELETED
434 DELETED
4d4¥ Mastic Coating |Emulsion or
Cutback Type 25¢

-

45M Mastic Coating |Synthetic Type

B&W Approved
Material

i
L]

[

46M Contractor shall list in detail the square foot quantities and s
of all materials pecessary to insulate each specific area design
on the various section drawings. This is oecessary to enable us
evaluate the bids, and the applicator to imstall the material oo

areas designated by the materials.
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BABCOCK & WILCOX 3T{IPGE
INDUSTRIAL POWER GENERATION DIVISION 1AS-T

«/l0-8-8C
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SPECIFICATIONS FOR INSULATION MATERIALS

All materials required for proper support and fastenihg of ipsulaiioL
to all surfaces shall be provided by the comtractor. The fas:terner
description must be submitted with the quotation.

All damper frames iptegral with insulated flues or ducts, reguire :o-
sulating. The damper bearing shall not be covered with :ipsulation.

1w

When flat inmsulatiop block has a compressive strength of less thac
50 psi at 10 per cent deformation, (including all mineral wocl base
block), it is required that light sheet metal plates or angles sca..

be used under lacing wire, where the wire temds to cut inmto the ‘iosck.

Multiple layers of insulation block are required where so showt ot
drawings, or so specified by this coatract.

When two layers of insulation block, as well as two iaver secticazal
and/or segmental ipnsulation of different temperature lamits are used
on the same area, the material having the higher limit of temperature
must be placed against the bhottest surface so that the jower lim::
material is protected at all points, and the blocks of outer laver
shall stagger vertically and longitudinally the blocks of the imner
layer. 1f lacing wires are used for support of ipsulat:orn bdlock same
are to be applied over outer layer of block only unless otherwise
stated.

Inner insulation support for insulation shall be furmished byv the
ipsulation contractor. It shall be 22 M.S5.G. cold rolied finished_
corrugated sheet steel (not galvanized) for temperatures up to 85C°F
and 22 M.S.G. stainless steel corrugated sheet of any 300, 40C or
500 alloy for temperatures above 850 °F. Supports for inmer insula-
tion support to be 6'-0" maximum centers. The inner imsulation sup-
port shall be fastened with three (3) plug welds per width of sheet.
An altermate system shall be Hilti-Fastener system or equivalent.
Corrugated sheet shall have corrugatioms at a pitch of 2-1/2" and

a depth of 1/2".

All surfaces of boiler flues, ducts, hopper, housings, etc. shall
bave clips welded studs or other suitable means, spaced on prope:
centers for attachmen: of the imnsulation and inper insulation sup-
ports. All materials required for proper support and fastenipg of
the insulation and inper insulation supports shall be provided by
the Contract.

where insulating block is applied to inner ipsulation suppor: over
stiffeners, insulating block is also required to be appiiecd at ful:l
depth back to the casing at expans;on joints and all opemings such
as doors, etc.

Side
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BABCOCX & WILCOX 3TIIRE
INDUSTRIAL POWER GENERATION DIVISION AS-I

SPECIFICATIONS FOR INSULATION MATERIAIS

56M All expansion joints integral with insulated flues and ducts shall e
insulated. Except Non-Metallic Expansion Joints.

56Ma Thermal barriers are required in all open areas or veids, betwee:
insulation and hot surfaces, to limit any vertical height of the
space to a maximum of 10'. Minimum vertical distance between ther-
mal barriers shall be 5'. Maximus vertical distance betweer thermz.
barriers shall be 10°'.

TUBES & PIPE

S7% Refer to B&W charts 3Y-3U-2/ & 3/ for imsulation to be applied
posed piping, tubes, valves, bend, flanges and fitting whez ¢
formation is pot shown on the insulation drawings. Pio s:tudd
tube or pipe bend radii surface other than to the gsutral ax:
not permitted.

584 Where tubes or pipes are insulated as a group and vertical rucs are
10'-0" or more, thermal barriers will be required on (' max:mum cen-
ters. Barriers will comsist of blanket insulation packe t:ightly de-
tween and around all pipes and tubes and supported by lath, annealied
carbon steel wire or annealed wire, copper wash coated wire laced be-
tween and around the pipes or tubes.

594 Provide igsulation for all Company connections to the Company termi-
pals including mountings, nozzles, valves, flanges, fittings, pipe
bends and piping for lines or connections where temperature of such
lines or connections require insulating. See attached prints of
insulation drawings, setting drawings, reference drawings, etc.,
and/or this insulation contract for ipndication of lines and/or con-
nections with mountings, nozzles, valves, flanges, fittings and pip-
ing. Imsulation shall be applied in two layers where so specified.
Drum mountings: lines, valves, and instruments must be insulated as
spown on specific mounting drawings for proper functior of inastru-
ments, even if their location is beyond B&W Company’s termina: Ref.

3Y-64A-1U.

604 Fittings, flanges and valves on pipe sizes 3-1/2" or less, are
covered witn high temperature asbestos free insulating cement,
bringing the total thickness to that of the insulation oo the adja-
cent piping, TFittings, flanges and valves on pipe sizes 4" or over
are insulated with block or pipe imnsulation with a fipmish coat of
hydraulic setting finishing cement to create a smooth finish.

61 For IPS diameters up to and including 18" diameter, the block imsu-

o

lation can be of the molded, sectional or segmental type. Above 18
IPS diameter, the block insulation can be of the flat type.

e



THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION
ENGINEERING DEPARTMENT

r)

4
<

TO: CONSOLIDATED EDISON CO. OF DATE: JULY 17, 1¢
NEW YORK, INC.

BRIL SPECIFICATIONS for: One (1) gaw PFI-28-28, indoor
installation, 775 PSI design, 750°F S.H. outlet temperature.

Existing PFI-2845

586-0447 (UPGD)
Contract No.: 546~-0881 (IPGD)

Customer & Plant location Consolidated Edison Cec. of
New York, Inc.
59th St, Station
New York, New York
Customer P.0O. No. 3=-034S7
SCOPE:

No Mat'l., No Labor

These specifications cover the furnishing of labor by others for

complete application of insulation for surfaces outlined on the

following pages and in accordance with the reference drawings ,
listed and represent The Babcock & Wilcox Company's standard and #
best recommendations. However, since this application is not in

B&W's contract, these specifications are only intended as a guide

to the EZrection Superintendent.
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THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION

INSTULATION

EXISTING Prl-2845
586-0447 (UPGD)
546-0881 (IPGD)

LABOR SPECIFICATION

Fer areas regquiring application labor to be considered in =
specifica- tion, refer to attached prints of the drawings w
constitute a part of this specification,

Attached hereto, as part of this requirement, are some cenera
labor speci- fications marked "L" for all types of boilers.
this "L" specifica- tion, only the paragraphs:

iz, 2L, 3L, 4L, 5L, 6L, 7L, 8L, 9L, 10L, 1l1L, 2L, 131, 4L, 13L,
isl, 17L, 19L, 20L, 21L, 22L, 23L, 24L, 25L, 26L, 27L, 28I, 2¢%L,

30L, 31L, 32L, 34L, 35L, 36L, 37L, 38L, 39L, 40L, 41L, 42L, 43L,

44L, 431, 47L, 49L, 50L, 51L, 53L, 54L, 56L, 57L, 58L, 3°L, 6CL,

€12, 621, 63L, and 64L

are to be considered applicable and required for this specific
job.

Page 2



BABCOCK & WILCOX TP
INDUSTRIAL POWER GENERATION DIVISION 1AS-17
1/10-8-82
SPECIFICATIONS FOR INSULATION LABOR

GENERAL

1L  These specifications are to provide for the ecomomical applicatioc of
insulation material. The Company will consider suggested changes iT
application methods offered for the purpose of improving the desigo

or making the application more economical. The base specificatiorz as
shown, should be quoted with the changes quoted as alternmates. The
Company reserves the right to approve suggested changes befcre the:ir
inclusion in this contract. The Contractor must submit sketch Show‘:g
attachment detail and procedure for approval before contract is awardel.

2L  Questioms concerning application methods as specified in this ¢
are to be resolved with the Company prior to the signing of th:
tract.

by

3L The Contractor upon signing this contract, coavenacts and agrees =2
the requirements of this contract.

4L The Contractor shall not be entitled to any monetary compensatio:n
over and above that stipulated in the contract as the resul:t of not
bhaving fully understood the requirements as defined iz this contrac
The Contractor shall at no time proceed to make changes to the spec:i-
fied requirements of this contract without writtesn suthority from
the Company.

SL  Where application drawings differ from contract drawings, wri’t:"
specification pages, key arrangement drawings, section gumber dra
ings, follow the latter. &

6L All materials required for proper support and fastening of the Insu-
lation shall be installed by the Contractor. This will include clips,
ipsulation pins, speed clips, welded studs, tie wire, or other suitz-
able means. All attachments shall be on proper or specified centers
for supporting imsulation.

7L  Inner insulation support for imsulation shall be installed by the
Contractor. Side lap of corrugatons is not required, but sheets
must be tightly butted. End laps, where required, should be a mini-
mus of 3". Ipner ipsulation support should be plug welded three (3;
times per width of sheet to supports installed on six foot maximum
tenters. An alterante system shall be the Hilti-Fastener system or

equivalent based on fastener location same as above.

8L All fasteners and intermediate supports for mounting the inner inpsu-
lation support shall be ipstalled by the imsulatiocn contractor.
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BABCOCX & WILCOX EA 0S4
INDUSTRIAL & MARINE DIVISION 148-10

SPECIFICATIONS FOR INSULATION LABOR

Insulation block pext to flue, duct, and casing stiffenmers or flangss
should be slotted to fit over and close up voids. To prevent breakage
block over angle or chanpel stiffeners shall not be less than " thic:n
Block over bar stiffeners may be 1/2" thick.

All field welds on inner pressure casing (for boiler uzits with pres-
sure furnace only) must remain uncovered creating a slot of approxi-
mately 2" wide full depth in insulation until after casing tightness
test work is complete. Upon completion of casing test, this siot

void is to be filled full depth with high temperature plastic ipsula-
ticn or insulation of the same material as adjoining area.

All fipished insulation block application and method of support:.zg
same is required to be approved by B&W Co. representative besicre
starting imsulation block of finisbh coat, sealing compouand, lagg:izg

or casing.

All open joipts, voids, boles or cracks appearing after appilicaticn

of insulation block must be filled full depth of opening, with inmsu-
lating cement made fros the same material (or equal) as imsulating

block.

Ap outer metal lagging supplied and applied by others will cover the
iosulation in areas designated on the drawings. Op all areas, excep:
boiler and furnace walls between buckstays and piping, this lagging
will be supported by pins, studs, or other approved supports welded
oo appropriate centers for the loading requirements. The supports
will be supplied and applied by others. The insulation is to bde
applied over the lagging supports so as to permit them to protrude
for lagging attachmept.

ot
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BABCOCX & #TLCOX IT(IBD)
* INDUSTRIAL POWER GENERATION DIVISION 1AS-IZ
: /2=14-8I

SPECIFICATIONS FOR INSULATION LABOR

wWhere insulating block is applied over inmer imsulation suppor: out-
side of stiffeners, insulating block is also required to be applied
at full depth back to the casing at expansion joint and all opez:izgs.
such as doors, etc.

The top surfaces of insulation on top of all horizontal flues and
ducts, etc., on outdoor areas, where water can lay must be sloped

1/4 inch per foot to permit drainage comstruction. This may be ac-
coaplished by maintaining @inimum required thickness of insulaticn

at the lowest points aad increasing insulation thickness to provide

a 1/4 ipch per foot slope or by providing a built up inmer inmsulat:ico
support under the insulation at a slope of 1/4 inch per foot and us-
ing a2 uniform thickness of insulation. When the top plates of Zlues
and ducts are already sloped, no change occurs in the thickness of
insulation blocks on same.

All stiffeners or flanges of casing, flues or ducts shall be coversd
with insulation. Outstanding legs of stiffeners, flanges or other
metal parts projecting beyond the outside of the insulation face shal:
be covered with insulation of pot less than 1 inch thicimess at all
points. For flues and ducts requiring 1 inch of insulation, see
appropriate application drawing for approved installation.

For flues or ducts, 33 inch diameter and greater, the block imsulat:ion
is to be applied the same as to flat flues and ducts.

For ducts, flues, etc., if insulation drawings do not specify exac:
areas for insulation next to plate, and exact areas for imsulation

on inner insulation support outside of stiffemers; then refer to
details and arrangements of ducts and/or flues etc., (prints attached
hereto) which clarify these two classifications.

All damper frames integral with insulated flues or ducts, require in-
sulating. The damper bearings shall not be covered with insulation.
The insulation around the bearings shall be tapered away from the
bearing, packing gland or air seal thereby providing access to these
components for maintenance or adjustment.

Insulation on headers is to cover over cup type welded handboie fi:-
tings, level with adjacent insulation. The insulation shall be ar-
ranged to provide a removable plug or block of sufficient size to
provide access for removal and rewelding of the bandhole fittings.

Gasketed handholes in headers, snd man holes in drums, are to be lef:
uncovered.

Thermal barriers are required ip all open areas or voids, between Iin-
sulation and hot surfaces, to limit any vertical height of the space

to a maximup of 10'. Minimum vertical distance between thermal bar-
riers sball be 5'. Maximum vertical distance between thermal barriers
shall be 10'.
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BABCOCX & WILCOX IS
INDUSTRIAL POWER GENERATION DIVISION 1A3-71

“a LT ."o.

SPECIFICATIONS FOR INSULATION LABOR

Fittings, flanges, and valves on pipe sizes 3-1/2 inch or less,
covered with high temperature insulating cement, bringing the ¢
thickness to that of the insulation on the adjacent piping. F:
flanges and valves on pipe sizes 4 inch or over are inmsulated wi
block or pipe insulation with a fimish coat of bhvdraulic setting
finishing cement to create a smootb finish.

All rods, pipes or tubes piercing through enclosure <asings of boiler
are to be insulated at the casing such 2s to be air infiltration leak-

enclosure.

Where supply tubes are routed through imsulation of boiler walls,
square off around each tube with high teaperature ipsulating cepecz:.

When completed, the insulation on all piping shall be enpzirelv wesz:
protected, and shall be capable of accommodating any thermszl moveme
without destruction or disteortioms of the imsulation or weather pro-
tection.

ty 1y
tt

For IPS diameters up to and inmcluding 18 inch diameter, cthe pipe in-
sulation can be of the molded, sectiopal or segmental type. Above
18 inch IPS diameter the pipe insulation can be of the flat type.

As far as possible all pipe or tube insulation shall be zpplied :n
sectional or segmental form. Cracks 1/16 inch and over which occur
after application shall be filled with high tesmperature plastic ip-
sulation.

age

Covering on vertical pipes should be supported in such 2 manner as
to prevent slipping or contrasction. .

Tor 10 inch IPS or over (pipe and/or tubes) there is required in the
insulation proper heat leak-proof expansion joints for every 9 feaet -
0 inch of straight run and for each bend ro correspond with I inch
thermal expansion of tube or pipe.
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] BABCOCK & WILCOX E)EGe:Icnn
INDUSTRIAL POWER GENERATION DIVISION . 1As-1II
' 5/6-30-"

SPECIFICATIONS FOR INSULATION LABOR

There will be electric cable or steam pipe "tracing” on p
specified. The contractor shall provide insulatior havin
inside diameter to accozmodate same.

Permanent thermocouples must be insulated per Dwg. STICIA.

ALUMINUM METAL JACKETING FOR PIPING

48L

Metal jacketing for all rums of tubes and pipes shall be corros:ion

resistant aluminum alloy .016" thick jacketing with a plainp m:ill

or smooth fimish. The jacketing shall have a factory applied pel-
yethylene and kraft moisture barrier or an approved equal attacaed
to the inside. 3/8" x #7 self-tapping aluminum shee: metal screws
shall be used on 6" centers when attaching the metal jacketing.
Bends, fittings and valves shall be covered with similar metal
jacketing.

SEEET METAL JACKETING FOR PIPING

4oL

1L

Metal jacketiang for all rums of tubes and pipes shall be ccrrosioo
resistant steel .010" thick jacketing with a plain miil or smooth
finish. The jacketing shall have a factory applied polvethlene
and kraft moisture barrier or an approved equal attached to the in-
side. 3/8" x #7 self-tapping cadmium plated carbon steel sheet
metal screws shall be used on 6" centers when attaching the metal
jacketing. Bends, fittings and valves shall be covered with simi-
lar metal jacketing.

All bundled piping and tubes are to have 2 metal lagging f;n;sh that
will be supplied and applied by others.

A vapor barrier is required over insulatiorn which will be covered by
setal lagging less than .032" aluminum or #20 Msg galvanized steel.

FINISE COATS

521 When fipish cement coat is under lagging, grooving in finisk cement
is oot required.

COVERINGS

S3L For exposed to weather rounds up to and imcluding 14" OD, all joints
in the covering shall be lapped at least 3" and all borizomtal laps
shall be turned downward to shed water. Side laps on vertical piping
are to be sealed with cement.

541 All insulation shall be thoroughly dry prior to application of any

weather protection material.
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BABCOCK & WILCOX IT(IF
- INDUSTRIAL POWER GENERATION DIVISION 1AS-12
7/30-11-82

SPECIFICATIONS FOR INSULAIIOﬁ LABOR

641l Boiler and other equipment to be covered may be bot at the ¢
application; however, the following areas must be covered prio
initial firing and prior to continuous service as noted:

line

st Q
) oy

1. PRESSURE PARTS

1.1 Areas to be covered prior to initial firing of the umi:.

1.1.1 All boilers - the primncipal factor to be coms:ii-
ered for insulating boiler pressure parts pricr
to initial firing is persomnel safety. From :h:s
standpoint, all pressure parts shou’d be covered
Functional or thermal expansion requiremeczis of
*the boiler pressure parts do not requlrc the cop-
pletion of insulation prior to imitial firing.
Accordingly, the Erectios Contractor cac be give:
some leeway in this requirement and the Erecicr
can exercise his judgement.

1.2 Areas to be covered prior to continuous service cf the unic
1.2.1 All pressure parts are to be covered.
2. NON-PRESSURE PARTS
2.1 Areas to be covered prior to initial firing of the um:t:

2.1.1 Entire penthouse

2.1.2 Entire plegums and vestibules

2.1.3 Eptire windbox

2.1.4 All plate within three feet of pressure parts

2.1.5 All bellows seals, and plate seal areas

2.1.6 All flue and duct expansion joimts, as speciiied.

2.1.7 Entire precipitator, including flue transitions

or nozzles up to the first expansion joint.
2.1.8 Deleted.

2.1.9 Airbeater tubular, entire periphery of exterior
airheater casing.

2.2 Areas to be covered prior to comtinuous service of the unil:

2.2.1 All non-pressure parts are to be covered.

I






THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION
ENGINEERING DEPARTMENT

‘0
(24}

TO: CONSOLIDATED EDISON CO. DATE: JLY 17, %
OF NEW YORK, INC. |

BRIL SPECIFICATIONS for: One (1)°B&w Pri-28-28, indoor
installation, 775 PSI design, 750 F S.H. outlet temperature,.
Existing PFI-2845S

586-0447 (UPGD)
Contract No.: 546-0881 (IPGD)

Customer & Plant Location Consolidated Edison Co. cf
New York, Inc.
59th Street Station
New York, New York
Customer P,.0O. No. 3-0349%7
SCOPE:

No Mat'l., No Labor

These specifications cover the furnishing of material onlv b
others for complete application of lagging for surfaces outl
on the following pages and in accordance with the reference
drawings listed and represent The Babcock & Wilcox Company's
standard and best recommendations. However, since this appli-
cation is not in B&W's contract, these specifications are only
intended as a guide to the Erection Superintendent.

y
ined

Page 1



THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION

LAGGING
EXISTING PFI~2845S
586~0447 (UPGD)
546-0881 (IPGD)

MATERIALS SPECIFICATIONS

For areas reqguiring materials to be considered in this specifi-

cation, refer to attached prints of the drawings which constitute

a part of this specifi- cation.

Attached hereto, as part of this requirement, are some general
material specifications marked "M" for all types of boilers,
From this "M" specifi- cation, only the paragraphs:

101M, 102M, 103M, 104M, 107M, 108M, 110M, 114M, 115M,

are to be considered applicable and required for this specific
job.

Page 2



BABCOCK & WILCOX 3TIPG
INDUSTRIAL POMER GENERATION DIVISIOK A8-130

, 1/12-1-82
SPECIFICATIONS FOR LAGGING MATERIALS - STEEL

GENERAL

201M

These specifications are to provide an economical and well designpad
lagging job. The Company will consider suggested changes in mater:ia:
offered for the purpose of improving or making the design more eco-
pomical. The base specification as shown, should be guoted with
changes quoted as alternates. The Company reserves the right to
approve suggested changes before their inclusion in this contract.
The Contractor must submit sketches showing attachment detail and
procedure for approval before the contract is awarded.

CONTRACT

2024

203M

204M

2034

2064

207M

208M

209M

Questions concerning materials as specified in this contract are tc be
resolved with the Company prior to the signing of this conmtract.

The Contractor upon signing this contract, convenants and agrees to
the requirements of this contract.

The Contractor sball not be entitled to any monetary compensation
over and above that stipulated in the contract as the result of not
baving fully understood the requirement as defined in their contract.
The Contractor shall at no time proceed to make changes to the speci-
fied requirements of this Contract without written authority from the

Company.

Where application drawings differ from the contract drawipgs, writte:
specification pages, key arrangement drawings or section numbered
drawings, follow the latter.

All lagging material shall be of such quality to be suitable for the
purpose intended by the Contract, and of such durability as to be
capable of giving effective and reliable service under normal operat-
ing conditions.

No substitutions for materials specified shall be made without approval
of the Company.

The Contractor shall provide weather protection for the storage of all
lagging materials at the jobsite prior to application of same where
such protection is necessary.

Lagging materials are to be packed for shipment to jobsite in such &
manner 2s to protect same against breakage and weather conditions un-
til actually applied. The Contractor shall be responsible for the
proper packing to afford this protection and safe arrival of the
material im good condition as acceptable for use.
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; BABCOCK & WILCOX 3Y{IPGT
INDUSTRIAL POWER GENERATION DIVISION 1AS-I1I7
' 3/2-14-82

SPECIFICATIONS FOR LAGGING MATERIALS - STEEL

PIPING - "BUNDLES" - STEEL
220M Piping in "bundles” shall be lagged of 20 Msg galvanized flat shee:.

ATTACHMENTS

2214 All attachments such as clips, bands, screws, etc. shall be supplied
by the Contractor. The metal screws used shall be cadmium-plated cr
stainless steel with Neoprene composite, Neoprenme aluminum or viaovi
washers. Sizes of attachments may be determined by the Contracter
from drawings of the insulation to be covered which are supplied as
part of this contract.

PENTHOUSE ROOF
222M Outdoor Units

The penthouse roof is to be covered with 18 Msg. galvanized steel
lagging. (ASTY Specification AS525-76) for a commercial zinc coazi:n
of 1.25 oz/ft. The lagging is to be installed in a manner that will
keep the panels flat and provide water run-off at all peints. Jcints
between roof panels and roof penetrations are to be sealed by welling
and or soldering. Roof gutters, when required by customer, to be
furnished by lagging contractor. Downspouts furnished by customer.

222Ma Indoor Units

The penthouse roof is to be covered with ribbed lagging with subgirt
and subgirt supports on 2'-0" maximum centers. Additional support
should be added at penetrations or if the footing is spongy.

PREPACKED PANELS - STEEL

223M The use of pre-insulated panels or "packed panels"” lagging systems
shall be of a design and support arrangement as approved by B&W. In
general, the above specifications for metal thickness and attachments
shall be adhered to. Insulation material and thickness thereof shall

be as approved by B&W.
FLASHING - BOILER TO BUILDING

224¥ The flashing between building structure and boiler lagging shall be
equivalent to "Expand-o-Flash" where applicable. All joints and
changes of direction shall be suitably lapped and closed to prevent
rain leakage.
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THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION
ENGINEERING DEPARTMENT

TO: CONSOLIDATED EDISON CO. DATE: JULY 17, 1984

OF NEW YORK, INC.

BRIL SPECIFICATIONS for: One (I)OB&W PFI-28-28, indocr
installation, 775 PSI design, 750 F S.H. outlet temperature.

Existing PFI-2845

586-0447 (UPGD)
Contract No.: 546-0881 (IPGD)

Customer & Plant Location Consoldiated Edison Co. of
New York, Inc.
59th Street Station
New York, New York
Customer P.0. No. 3-03487
SCOPE:

No Mat'l., No Labor

These specifications cover the furnishing of labor by others for
complete application of lagging for surfaces outlined on the
following pages and in accordance with the reference drawings
listed and represent The Babcock & Wilcox Company's standaré and
best recommendations. However, since this application is not in
BeW's contract, these specifications are only intended as a guide

to the Erection Superintendent.

Page 1
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THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION

LAGGING
EXISTING PFI-2845
586-0447 (UPGD)
546-0881 (IPGD)
LABOR SPECIFICATION
Fbr areas requiring application labor to be considered in this

specification, refer to attached prints of the drawings which
constitute a part of this specification.

"Attached hereto, as part of this regquirement, are some general

labor specifications marked "L" for all types of boilers. From
this "L" specification, only the paragraphs:

1oiL, 102L, 103L, 104L, 1051, 106L

are to be considered applicable and required for this specific’
job.

Page 2



BABCOCX & WILCOX IT(IPGD)
INDUSTRIAL POWER GENERATION DIVISION 1A5-V
1/12-1-82

SPECIFICATIONS FOR LAGGING LABCR

DESIGN

101L It is pot the intention to specify exact constructioz in al)l locations
as this is the responibility of the contractor. However, the designs
used by the comtractor should have at least the equivalent provision
for expansion, strength, and weather tightness as that shown on the
drawings.

The Contractor upon siguing this contract, convenamts and agrees %o
the requirements of this contract.

The Contractor shall not be entitled to any monetary compensation over
and above the stipulated in the contract as the result of not having
fully understood the requirements as defined in this contract. The

Contractor shall at no time proceed to make changes to the specified
requirements of this contract without the writtem authority from the
Coxpany.

When application drawings differ frome contract drawings, written
specification pages, key arrangement drawings, numbered section
drawings, follow the latter.

Standard B&W drawings oo metal lagging for various areas are included
3s a guide to the lagging contractor.

In general, the insulation will present a flat unbroken surface except
for wall openings and support rods. It should be recognized by the
lagging contractor, however, that stiffeners will sometimes occur to
break up the flat surfaces. The lagging aust extend over these stiff-
eners if they are insulated. -

The necessary provisions for expansion and contraction is to be pro-
vided in the design of the lagging.

Small easily removed panels are to be provided in the metal lagging
to allow the removal of handhole closure fittings im all headers that
are to be lagged.

Damper bearings shall not be covered with lagging. Lagging around
damper bearings shall be arranged so that maintenance or adjustment
to the bearing, packing gland or air seal can be accomplished with-
out removing any portion of the lagging.

APPEARANCE
1021 It is the responsibility of the lagging contractor to arrange the

flanges and ribs of the lagging in consistent vertical lines from
top to bottom.
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BABCOCX & WILCOX 37(1&)
INDUSTRIAL & MARINE DIVISION 1AS-V
3/10-8-82
SPECIFICATIONS FOR LAGGING LABOR

It is the repons<bility of the lagging contractor to maintain satis-
factory labor relations om the job.

When instructed by the Company, the contractor shall proceed at the
job site with the performance of this contract.

It is agreed by the comtractor not to sublet any portion of this
contract or assign the same for any money which may become due
thereunder.

GENERAL

106L Due to job scheduling, portions or all of the metal lagging may have

to be installed with the boiler in operation.

107L Welding to Non-pressure Parts.

All welding shall meet minimum acceptable standards of quality work-
menship as determined by visual iaspection, proper cleaning and/or
slag removal should proceed inspection of welds. Welds may be con-
sidered unacceptable for any of the following reasons:

Cracks in weld or base material caused by welding.

Incomplete or non-fusion between weld and base metal.

Craters not filled to the full cross section of the weld.
Undercut exceeding 1/32".

Any excessive porosity or spatter which will cause a probable
reduction in the expected service life of the weldment.

OO >

Welding to pressure parts is to be covered under pressure vessel
codes.

e
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THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION
ENGINEERING DEPARTMENT

~TO: CONSOLIDATED EDISON CO. OF DATE: JULY 17, 1984

NEW YORK, INC.

BRIL SPECIFICATIONS for: One (1) g&w Prl-28-28, indoor
installation, 775 PSI design, 750 F S.H. outelt temperature.

Existing PFI-2845
586-0447 (UPGD)
Contract No.: 546-0881 (IPGD)

Customer & Plant Location Consolidated Edison Co. of
New York, Inc.
59th St. Station
New York, New York
Customers P.0O. No. 3-03497
SCOPE:

No Mat'l., No Labor

These specifications cover the material and labor for brickwork
and refractory for surfaces outlined on the following pages and
in accordance with the reference drawings listed and represent
The Babcock & Wilcox Company's standard and best recommendations,
However, since this material application is not in B&W's
contract, these specifications are only intended as a guide to
the Erection Superintendent.

Page 1
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THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION

EXISTING PFI~-2845
S86-0447 (UPGD)
546-0881 (IPGD)
BRICXWORK AND REFRACTORY
MATERIALS AND LABOR SPECIFICATIONS

For areas reguiring materials and application labor to be con-
sidered in this specification, refer to attached prints of the
drawings which constitute a part of this specification.
Attached hereto, as part of this requirement, are some general
material and labor specifications marked "M" for all types of
boilers. From this "M" specification, only the paragraphs:
301M, 302M, 303M, 304M, 305M, 306M, 307M, 308M, 309M, 311M.

are to be considered applicable and required for this specific
job.

Page 2
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GENERAL

301M The Contractor shall perform all phases of work and supply all mater-
ials in an acceptable manner as shown on the drawings submitted with
these specifications. The scope of work shall include that shown on
revisions to these drawings or additional drawings supplied for clari-
fication or eangineering detail. Where drawings are not complete as to
detail and a complete closure is not shown because of the lack of such
detail it shall be the Comtractor responsibility to ascertain suchk de-
tailed information prior to his submission of a quotation.

302M Material furnished by the Comtractor shall be unloaded, stored and
protected by the Contractor uatil properly applied.

3034 The Contractor shall furnish all supervision, labor, tools and equip-
ment including compressed air, scaffolding, dry storage, office and
change room facilities necessary to install all materials furnished
under these specifications and drawings.

3048 Water and electricity for comstruction purposes will be made available
to the Contractor. The Contractor is to supply his own extemsion cords
lamps, vater hoses and other equipment needed to use these facilities.

305M The Cont:acﬁor shall furnish all material and labor necessary to
fabricate, install and remove any forms necessary to properly apply
any materials covered under these specifications.

306M All materials furnished must be asbestos free.

307¥ The correct installation, inspectiom, curing, drying and repairing
of the castable installation shall be the responsidbility of the in-
stallation Contractor.

3084 The approval or acceptance of the installation by a Company inspector
or representative does not relieve the installation contractor of any
responsibility, warranty, or gusrantee.

309Hd?§n customer’s premises must be kept reasonably clean during comstruc-
Zion and left broom clean prior to leaving the job at completionm.

310M Export jobs are to receive special packing considerations to withstand
extra hsndling necessary on these jobs. For packing imstructions con-
tact the Company. .

311M Rapid Fired Technology Castables are approved for initial installa-
tions as well as for installation for retrofit applicatioas.

el



THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION

EXISTING PFI-2845
586-0447 (UPGD)
546-0881 (1IPGD)

‘i

TAR #4
DWG. NO. INDEX OF DRAWINGS IN FOLDER INSUL. LAG. REFR,
28459a~-3 Section A-2 X X
28456A-8 Section B-B x X X
44453A-1 Section Bl-Bl x X
28457A~4 Section C~C x X
77889A-2 Section Cl-Cl1 x X
3707a-10 . Section D-D %
28458A~3 Section E-E X X
28455A-5 Section F-F X X X
28454A-4 Section G-G X X X
23593A-5 Section H-H X
23596A-7 Section J=-J x b
28453Aa-2 Section K=K X b'4
23597A-2 Section L-L X X X
3730a-4 Section M-M X X X
63530A-0 Section Ml-Ml X
23594A-2 Section N-N X X
28402A-4 Section P-P X
23598a-2 Section Q=0 X X
28452A~5 Section R-R X X b4
28406A~4 Section S-S X x
29255A-2 Section T-T X X
29256a-2 Section U=U X X

- 39796A-2 Section V=V X b'4
201253a-0 Piping - Insul & Lagging X X

14
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THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION

EXISTING PFI-2845
586-0447 (UPGD)
546-0881 (IPGD)

TAB #5

DWG. NO. APPLICATION DRAWINGS INSUL. LAG, REFR.
3729a-8 Insul. - 2pplic. barriers X

3731Aa-4 Insul., - Applic. over stiffeners X

23579A-3 Insul. - Applic. tubes and pipes x

284052a-3 Insul, - Applic. blanket x

28438A=3 Lagging - Applic. over tubes & pipe X
28445A-2 Lagging - Applic. over drum ends X x

29091A-0 Arrangement removable type air vents
29092A-0 . 2Arrangement permanent type air vents
35732A-2 Lagging - Arrangement around access
doors x
367344-9 Lagging attachments

38738A~3 Applic. of inner lagging x P%
$¢4433R-2 Lagging - Applic. handhole covers X b5
64419A~4 Insul. - Applic. over safety valve X X
77804A-10 Insul. -~ Applic. I.T. block X x
87085A-2 Insul, - Applic & access door x X X
870882a-~2 Lagging - Buckstay end conn's X
87081A-3 Applic. horiz. barrier and inner x bl

lagging conrner constr.
87101a=-0 Insul. - Applic. over thermocouples X
101935A-0 Applic. refractory in access doors X
101956A-2 Applic. refractory in access doors X
101857A-0 1Insul. - Applic. € access door X X X
101560A-C 1Insul. - Applic. € sootblower wallboxes x X X
1019€3A-1 1Insul. - Applic & buckstay X x X
1019642-0 Insul. - Applic & buckstay X X X
I019€54-2 Insul. - Applic. I.T. block inside X

vestibules etc.
i018974a~-2 Insul., - Applic. & 15" x 21" access X b b3

door
2G0C007A-C Lagging - Applic. € buckstay conn. X X
2030222-C Insul. - Applic., inter. temp. block on

inner casing, membrane wall, flue
or duct & inner insul. support _ X X

3Y302 Insul. thickness chart for tubes & pipe
3Y3U3 Insul., thickness chart for tubes & pipe
TAB $6
DWG. NO. INSUL., LAC. REFR,

207951A-0 Insul. Key Arrangement Boiler X X x
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THE BABCOCK & WILCOX COMPANY
INDUSTRIAL POWER GENERATION DIVISION

EXISTING PFI-2845
586-0447 (UPGD)
546-0881 (IPGD)

The following are design temperatures to permit determination
from .3Y3U2 and 3Y3U3 insulation thickness charts (attached
hereto) the minimum thick- nesses and layers required for exposed
pressure part lines, drains, vents, etc., and connections, when
insulation thickness and layers are not already specified on this
job's insulation drawings.

Saturated Steam at Boiler Pressure Parts 501°F
Steam at Superheater Inlet 501°F
Steam at Superheater Outlet 750°F

Table 3Y3U2 for "Continuous Service" does not include soot blower
lines or drain lines, etc., after first valve nearest supply
connection at header, tube, pipe, or drum. Connections included
are for exposed valves, fittings, nozzles, piping and tubes.

Table 3Y3U3 for "Intermittent Service" includes soot blower
lines, or drain lines, etc., after first vaive nearest supply
connection at header, tube, pipe, or drum. Connections included
are for exposed valves, fittings, nozzles, piping and tubes.

LY
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MT = MEDIUM TEMPERATURE INSULATION
Wner. tubes are insulated in bundles, use the maximurm inside dimension
¢ the bundie %0 determine the required insulation thickness. For

instance,

insulation thicikness specified for 14" pipe.
Where MI Insulation is specified on the job drewings for bundiec piping,

double layer construction is required.

i? the bundle cross section dimension is 2" z 14%, use the

SU
oy R 2/1-10-72
TUBES & FIFE
INSULATION THICKXNESS
HOTIXAL } 0-300.°F| 301400 | 803-500 | 503-880 | 851-700 | 701800 | 803900 | 901-3000 [ 10031100 1103-1200
SIZE » uY KT [y 14 KT (14 14 14 w
p-3=1/2" : ! =172 1=3/2 2 2 2-3/2 | =412 =42 3
S
2 : 1=1/2 1=1/2 2 2=3/2 }2=3/2 2372 | 2372 3 3
2-1/2 : 1=3/2 H H 2=3/2 }2-u12 =372 3 ) 3-1/2
3 : =112 2 2 2-1/2 ) 3 3 3-1/2 3=1/2
3-3/2 1=3/2 1=4/2 2 2 2=3/2 3 3 =22 3272 »=1/2
A 1=1/2 i=1/2 H z-uzwL 3 3 3 3=1/2 3=3/2 :
u-1/2 1=1/2 H 2. 2-1/2 3 $e1/2 | ¥=1/2 3=1/2 3
) 1=3/2 2 2 2=3/2 ) 3 $=1/2 | $=3/2 ) s
6 1172 2 2=1/2 =372 3 3=1/2 $-3/2 s s :
7 1-4/2 2 2=3/2 =1/2 3=3/2 3=1/2 : 3 X 8=3/2
s 1372 2 2= 12 3 3=i/2 | 8=i/2 . & 8=3r2 ¥=1/2
$ 1172 2 2=3/12 3 3=3/2 {¥=4/2 ! 8172 ¥=3/2 5
30 2 2-1/2 2=1/2 b ] 3-31/2 [ a e3/2 ¥=1/2 5
13 2 2=3/2 3 3 3-1/2 [} i ] a3/2 ] 5
2 2 2-1/2 3 3 3-1/2 & s ¥=3/2 s 5
1% & OVCR 2 2-1/2 3 3=1/2 | 3-i/2 s 3 ¥=3/2 $ $=1/2
NOTE: USE DOUBLE LAYER CONSTRU”TION FOR THICKNESS TO RIGHT OF EEAVY LINE.
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POWER GENERATION DIVISION gg(zm
¢ & DEPT. 3/1-10-7z
INSULATION
TURES & PIFE

INSULATION TEICENESS

On intermittenily used lines the insulation may be reduced as shown in the
table below. For 800t blower systems that are continucusly in service indoors,

- 1/2" mst be added to the thiciknesses shown in the table below. On all inter-

mittently used lines, full insulation as shown in this section must be used up
to the first valve,

PIFE SIZE O"e4"

TEMP, —! THICENESS OF MED. TEMP, INSULATION (INCHES)
150-500 f 1

551800 E 1-1/72

801-1200 R ' 2 {in two layers)

PIFE £IZE OVER 4" -

TEAP. THICKENESS OF MED. TEMP. INSULATION
150-500 ’ 1-1/2

501-800 . 2 .

8011200 i 3 (in two lavers) |

ke
Rt






- Babcock & Wilcox

.-

—CECT ROA

_ALLGING REQD TO FORM CLOSURE
AROUND B8OTTOM OF UNIT

8 McDermatt compeny
NTEGSAL Fu-NACE BOILER -TYwrE =F) — REVISIONS ":?::*
‘NSULAT]ON me j0ATE BESCHIFTION onis
KEY ARRANGEMINT

|

g1 "

i C o

2 ]
‘§§ | c s-— c

g2 T {d S - ———%- Y

gé € E, ¥ 1 <

gg T d G [ =

st - NN

i Sy
HI ﬁ ! 1

4 i A A

:: 4|

S v fwa

i |

-] P —

i : 1 §
£ Mo g.-E.
§§ = v - Gy cla

gs = =

éz

i

§§

2 i

33

Es

4

¥

2

§§

il

526-0447 (U.PE D)
S46-0a8! (1 P&.D.)

Dwe v “wG cux 0 KA ALt 7 T patx 7-\7-&‘-
— — T . INSULATION DETAILS S Y )

FIETT e NO 19

A POlw BO® O80T & o

:4;‘:,(



CATALOG OF INSULATION INSTRUCTIONS

In order to consolidate instructions regarding the gen
subject of insulation, refractories and their application, a
alog of Insulation Instructions' has been prepared, a co
which is attached. We would appreciate comments or anv
of these instructions that are not clear to you, and any oth
questions on insulation about which you may be in doubt.

This catalog does not supersede any job drawings but is
designed as a guide to help interpret the meaning of the drawings
and to supply information on insulation and its application which
may be missing on the drawings.

i
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PART 1 - APPLICATION
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INTRODUCTION

Insulation on all boilers over 350,000 pounds of steam
per hour will be installed in accordance with two sets of
ings. One set will be a series of drawings showing mater:
thickness, and details of construction which will be made to
incividual job specifications. Another set of drawings will be
issued to cover the procedures to be used in applying the ma-

terial shown in the first set. The following discussions are

designed to help the interpretation of the insulation drawings
received for the individual job. These drawings will take the
place of the itemized list of material which has been previousiy:
included in the insulation contract and the drawings shall be
noted to show the extent of the boiler covered by the B&W insu-
lation contract. This procedure became effective on insulation
contracts placed after January 1, 1955.

g

On boilers below 350,000 pounds of steam per hour the
same procedure that has been followed for the past few years
will remain in effect until further notice.



ERECTOR'S RESPONSIBILITY IN SURPERVISING INSULATION

All insulation work which is done by vendors for the Boilzr D
sion of the Company is under the supervision of the Erector assignec :o
the job. The various vendors have been notified of this, and in the :u
all orders for application of insulation will carry a clause stating th:
the workmanship must be accepiable to Erection.

When an Erector is on a job where insulation work is peing con
under B& W contract, he will inspect the progress of the insulation work
to see that it is according to specifications. When other work on the :ot
has been finished, the Erector will advise the District Erector of hi
opinion as to whether the insulation work should have additional par:-time

U’)
0.
]

"
H
m

e

or full-time supervision. It will be the function of the District Erecic
cecide what type of supervision will be used for each particular insciziic
contract.

insulation, his time and expense will be cuarged to the conir
with the subscript I (for example OP=-321), and this charge number should
be shown on time sheets and expense envelopes If an Erector ‘
for any other purpose whatsoever, there is no time tc be char, d
insulation inspection account. When an Erector is assigned ¢ o ‘o1 o7
iqspection of insulation, he should be advised by the Distric: ZTrecior now
long he is to remain on the job or what phase of the insulation work h
to cover,

"~y
LI £/

m
yae
n

When insulation work is sublet by the Purchasing Deparimen:, the
vendor is given insulation drawings, complete as to detail, whi ie

cribe how the insulation is to be applied and which types of material ar
to be used in the various areas. Copies of the drawings are sen: to the
Erector, along with other job drawings and special instructions where
necessary. This insulation catalog should also be considered as part of
the insulation intructions for the job.

le

On certain contracts the Company does not furnish insulation, and
it is handled by the Purchaser directly with a sub-contractor. These jobs
may be cdivided into three groups:

1. Contracts on which the Company is obhga.,ec to furnisn
specifications for insulation and supervision for its ap-
plication.

2. Contracts on which the Company is obligated to furnish
specifications for insulation but not obligated to furnish
supervision.

3. Contracts on which the Company is obligated to furnish
neither supervision nor specifications.

If conditions | or 2 above prevail, this will be noted in the C. i. sheets.
Under condition 1, the supervision of insulation will be handled very much
In accordance with instructions above applying to jobs where the insulation
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contractor is the Company's own sub-coniractor. Under condiiion
are notobligated to furnish supervision, but we do have & mora.
tion to see that the customer's sub-contractor fully unders:iands o
specifications. The Company is obligated to advise the customer il the
sub-contractor is not following B&W specifications. In e::ec this means
that as long as the Erector is assxgned to the job, he will supervise 3
sulation and advise the customer's local office or represer itative and the
Erection office in Barberton when sub-contractor is no: following 3&W
specifications. Under condition 3, we have no definite Obl.ba on o
low insulation in any detail. It must be remembered, howev tha
Erectors at all times should be definitely interested in seemg at
entire boiler unit is completed in a workmanlike manner that wi i a
credit to the Company. As long as the Erector is on the job he should be
interested in customer's insulation work on the boiler and advise

Pea ’
’

.
customer's representative of insulation work that he feels will cause ci:-

ficulty in the future. He should also advise this office in writing of such
circumstances.



INSULATION FASTENERS

There are many ways of attaching insulation to the ob:ec: whizh
is to be insulated. The type of fastener depends on the loca::ioz, 1vpe <.
insulation, type of finish, etc. It is common to see several :ypes of
fasteners on the same job. The job drawings will designate wha: type of

fdstener is to be used at various locations on the individual job.

The main object of the fastener is of course to suppor: the insu-
lation and secure it tightly against the boiler, duct, or supporting frame-
work. It is difficult for every condition to be shown on the drawings sc
additional fasteners should be added where deemed necessary to obizin
a tight construction. This situation will be encountered mainly azround
doors, soot blower openings, etc.

It should be noted that the insulation fasteners in certain
constructions have several functions. The proper suppor: of zll phases
of the insulation construction and often the final job appearance result
irom the initial fastener application. Before beginning to instali jasteners,
the entire insulation construction should be reviewed to make sure the
fasteners are applied in a manner that will serve all phases of the job.

It is desirable to make the layout for fasteners as uniform as
possible; however, a change in the plane surface, plane interruptions,
and openings affect the requirements. Each area should be investigated
for special requirements and the best general layout selected. This is of
the utmost importance when grooving is required.

On flues, ducts, airheaters and skin casing, the fasteners will be
shop applied. Where no skin casing is used, the fasteners shall be field
welded to the tubes on spacing shown in Table 1. In the case of a brick
setting on small boilers, the strip fasteners shall be placed in the
horizontal mortar joints between firebrick with bent ends against tubes
at approximately 24" horizontal and vertical centers. The bent ends are
sufficiently displaced irom tube centerline to permit firebrick to bear
against the tubpe,

Standard drawings SSD-267988, attached, tabulates the round
studs which are encountered. [ should be noted that all even numbered
studs are alloy. Drawings SSD-267989 tabulates the strip studs to be
used in brick settings. These studs are all of alloy material. Drawing
SSD-290883 illustrates tube reinforcement pads which are used oz ali
boilers below 1050 psi. pressure.



TABLE 1

TABLE SHOWING SPACING OF FIELD

WELDED STUDS FOR VARIOUS LOCATIONS

VERT WALL ¢ ROOF

HOPPER BOTTOM { FLOOR |

HORIZ. SPACE| VERT SPACE

HORIZ. SPACE

i BAILEY BLOCK| 18" MAX. 24 12 ! =3
PARTIAL § FULL| 18" MAX. 223" 2" i 2"
STUD
»” I
FLAT STUD 18 Mmax., 222 2" et
TANGENT TUBE| 18 MAX. 22% 12" (2"
TUBE ¢ BRICK | 18 MAX. 22 %" - -
TUBE ¢ BRICK 12" MAax. 2 = -
(ROOF)

g
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REINFORCEMENT FOR RErRACTORIES

In some types of construction there is a layver of
against the tubes which is reinforced with expanded meze:
Fig. 1). This lath is tack welded to the wall tubes on 18" ¢

i
LR i]
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;1 *
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t
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-

te
cal and horizontal. The lath mus: overlap 3' at its edges to in

n
o)

o
|

)
1
Y rae.

N

insuare n:
the reinforcement is continuous throughout the refractory. The iaps
should be held together tightly either by welding or tying with s 14 cage
wire on 12" maximum centers. This applies to lath imbedded in re-

[ {

fractory. Lath in plastic insulation will be discussed later
instructions.

s
[¢7]

The lath should be anchored firmiy at its edges, whers 11 me:
doors, soot blower wall boxes, etc., by tack welding. The a
a firm reinforcement for the refractory which will keep it
ing loose when minor furnace puffs occur. On vertical sur
advantageous to install the metal lath so that the slope of 17
toward the tube surface (see Fig. 2).

Sl

»
H
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Ve
I
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th

Where refractory is used between tubes to form a gas seal, 2
ladder type reinforcement is used to hold the refractory in place. Tk
is shown on drawing SSD=310309. It should be noted that where inner
casing is used, the ladders are used only on wide spaced tubes.
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FIG. 1

SKETCH SHOWING K-20 CONCRETE
REINFORCED WITH EXP_ METAL LATH

EXP. METAL LATH g DiA. STLOL
” / M 2" SQ. W N

R St | & o”qqf PR L I I S EAPIC IR o)\
. T s S VPR SRR O -y EPUTRE
\.,o ol"d ._;3‘.-‘ Lt e . e’ 4o . ,‘-.. 2 .S/_'\:_)‘;..-

' »~
20 CONCRETE — 22 D i I e

FEMALE SELF-WELDING STUD

SLOPE DOWN AND TOWARD
BOILER wALL

v .
i / NOTE |
: g EDGES OF LATH DIAMONDS

FI1G. 2
SKETCH SHOWING PROPER APPLICATION

OF EXPANDED METAL LATH
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FiG. 3

SKETCH SHOWING EXAMPLE OF DEPTH

GAGE FOR CHECKING K-20 THICKNESS
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FIG. 4
SKETCH SHOWING STEPS IN APPLICATION
OF REFRACTORY SEALS

3" LAYER- CASTABLE B

EXP. METAL LATH WELDED TO TUBES

N 20 OR CASTABLE B ON
OUTSIDE FACE OF TUBES

STEP 1

3" LAYER -CASTABLE B

EXP METAL LATH WELDED TO TUBES

NOTE: 2ZND LAYER
NOT TC Bt APPLIED

STERP 2

UNTIL | ST LAYER 1S ORY
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The refractories most commonly used in boiler erecticn work ore
Kazolite 20, Kaocrete B, Hydrochrome and Plastic Chrome Ore. The
Kaolite 20, Kaocrete B and Hydrochrome may be appliec dv hard or bv
“Gunniting." For eitl#r method, the refractory should be tacked h:sxind
tie bars and similar structural attachments before the ma)cr Tt '
the wall is done. It is advantageous to install refractory bel:
tachments before the metal lath is applied.
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When gunniting, the material should be built up tc sufficien: thicx-
ness to bury the metal lath and then struck off to a smooth surface.
Care should be taken to insure that the specified thickness is not exce=3-
ed. A depth gage as shown in Fig. 3 may be used to check thicknes:

When hand apphec the refractory rnust be thrown through the .1l
with enough force to fill all voids behind the lath, the materia: -einz bull
o“* until the 1“th is covered and the qasuec »hlckness 1§ reachel.

trowelled straight and smooth. If plastic insulation is to be =z
surface should be made straight but left somewhat roughenec.

At the junction of some walls, a mound of refractery 1z wsed 1o
seal against gas by-passing. This seal must be applied in twe lavers,
the first being applied before the remainder of the area is cover=d. S
Fig. 4, Step 1. After this first layer is thoroughly dry, the seco
should be installed making it part of the refractory covering th
portion of the surface as shown in Fig. 4, Step 2.

All refractory should be stored in a dry place to preven: the variou
binders in it from setting up.
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Proper application of '"Plastic Chrome Ore' or P.C.0O. is nignlyv

important to its successful performance as a furnace lining. The pamphle: :
'""Instructions for Installing and Maintaining B& W Plastic Chrome Cre in
Hearths and Furnace Bottoms'" points out the peculiar feature s

reiractory. In applying PCO to studded tubes care should be
iow the drawings carefully with respect 0o mexness contour,

tubes tightly, for only by doing this will the wall be of any valiu
stucs act not orly as a support ior the PCO but also to carry heat
om it thereby cooling it and greatly prolonging its life.

PCO is shipped to the job in cans containing 200 pounds of material
and has exactly the correct consistency upon leaving the factory so that it
is not necessary to add water or anv other substance to the material in
the field. Under no circumstances should water be added to the material
to increase its workability, The plasticizing liquid airsets guickly so the
cans should not be opened until the PCC 15 to be used. I the material has
partially airset it is not fit iocr use and cannot be utilized by adding water
1o 1t.

Each can of PCO represents a considerable amount of money and

P



therefore wher shipment is received it should be handled with zars  T-
Cans zre seziec with a rubber gasket 1 Keep the mixture Irom 17 or.in2
anc rough treatment will citen spring tne cans enolgh tc zllow :'.";e =<
inside to dry out. If any cars are punctured or damaged so that this air

seal is not sealmg, the number of he damaged cans shoulc b= r-:_::
Barberton unless the material is to be used right away., Whern zl:oc
cans in storage a warm dry place shou"d be selected a.,d :he

rain or moisture. I in.transit or sicrage any of the mate“a
ably frozen, it must be thawed out siowly, preferably befcre
cover.

b
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. There are several special tools available in Barberton tnat
in the application of P.C.O. These include mallets, tampers, vent
and spade as shown on the sketch included with the pamphlet on P.
fore opening the can of P.C.0O. it is advantageous to roll the can on
so that the material within will pack slightly.. This wiil make iz ¢

the can easier and will mix it with any liquid which may hav
storage. The P.C.O. should be dumped on a clean surface
steel plate or a ligquid tight mortar box. If a wooden box is
be soaked with water pr‘or to use, ther draired. The box i
bancy if any remlxmg is required where the liquid has se
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chrome ore. This liquid must be thorougnly mixed in the mai» izl since
it is not only a plasticizing agent but is aiso an air setting Tince: as woll
ard is an abso;utely necessary ingredient in the material. Nilxing = s.izni-

ly "dry' can with a "‘wet'" one will often be necessary to make a2 uniiorm
product. The material should be chopped up into 1'" particles or smaller,
to assure thorough mixing. If the material in the cans is of the ccrrect
consistency, the remixing is not necessary and may be shaved off in pieces
of correct size and applied.

The pieces used should be of sufiicient size so that whern pounded
into place the required thickness will be achieved in one layer. I P.C.O. F
is appliedin several layers, they dc not bond to each other readily -
segregation takes place - and the cuter layer will probably crop ofi. In
consolidating the material into lumps by hand, it should not be worked to =
point where it becomes too plastic as it is then impossible to drive it with
mallets into proper position. In general a much better job of applica:iOn
can be obtained if the material is quite siif{ and used just as it comes {rom
h€ Can.

In using P.C:O. on a fully studded wall the best procedure is to first
Zpply the material to the outside of the furnace between the tubes to a
thickness just covering the firs: row of studs. This material should then
pe backed up by a heavy wooder {oak preferred)iorm cut to the exact
shape that the finished surface should assume. The wall should then be
finished by driving the material in from the furnace side of the tube to the
exact thickness shown on the drawing. To properly bond the maierial,
must be driven in hard with a maliet. Light taps do not icrce the P.C.O.
into bond and serve only to bring the iiquid to the surface wherc it will air
harden preventing proper drying of the material underneath. The above
procedure must take place as a continuous process; it is not possibie to
obtain & gooc job by putting P.C.0. on one side of the tubes anc iaen
later on applying P.C.O. to the other side. Further, it is not {ezsible
to put P.C.0O. on both sides simul itaneously, since it 1s imposczibie 1o exact~
v synchronize the mallet blows and the last blow wiil force the mater:
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awav from the studs.on the opposite side of the tube. Where mz
ap: to partially studded tubes the best plan is to make 3 3
give the proper coniour on one sice of the tube, then pound
the studs against the form from the other side. Where maierizi u
too stiff or too plastic to do this, the procedure for fully s:tuc ‘ed tubes mav
be followed.

Applying PCO to a floor is somewhat different than z
this case the material should be applied in small lumps to the ¢
depth. Before tamping, the PCO should be chepped into 2 hc".“.agenf:
mass with a tool similar to a lawn trimmer. This tool is siC
attached pamphlet. After chopping, the mass of PCO should ¢ tamp:c
solidly into place. To assist in levelling the PCO it is some:iimes
advantageous to use a heavy plank and drop it, edgewise, on the Ilcor. Ir
order to speed the drying of the PCO the mass should be pricked with
closely spaced holes to a depth of 1- 1/2" to 2", A useful too! for this :ob
is shown in the attached pamphlet crn PCO, entitled ”Instruc.xc::s For Appl--
ing and Maintaining B& W Plastic Chrome Ore."
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Since.new PCO is relatively soft, it must not be walked on
as been fired. Therefore as soon as work has been comrietzs o 70 =7
poarcs shouid be provided for the necessary walkways over tne oral,

All contours must be as shown on the drawings Sketches SSK-
1

23229%-1 and SSK-232300-1 as shown on pages 17 and 17 show e coniours
nermaeally used.

When PCO rmust be applied in freezing weather it is es
salamanders or some other type of heater, placed close enoug K
the PCO surface above freezing temperature. Another gooc method is 10
fill the wall with warm water after connecting hydrokmeters {steam in-
jectors) in the drain nozzles or in one or two handhole openings in the wall
headers. These steam injectors which are available in Barberton will keep
the wall warm (60°F to 100°F) for any required length of time. I after the
PCO installation is completed freezing weather continues, the temperature
of the tubes should be increased to 150-200°F and held at this temperature
until the PCO is thoroughly dry. If the material is allowed to ireeze at .
the time of application it will crack and disintegrate rapidly when put into
normal service.
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The photographs on pages 19, 20, 21l and 22 show various stz
application of PCO. It shouid be noted that the surface is never "'sli
down or trowelled since :his brings the liquids to the surface. The
uriace should be stippied with = course {lat bristie brush to give the
esired finish.

W

It is sometimes desired to build up a PCO floor that has been in
rvice. In such cases the slag and iron sulfide deposits should be cut
out making sure the PCO remaining is not contaminated. The PCO shouic

t.r:en be cleaned and roughenec. A paste of Kromepatch cement is thern
de by thinning with water until it reaches the consistency of cream.
aste should then be applied to the PCO with a brush or broom. The
ho uld not be wet with water prior to the app’lcatwo-_ of tne pasie.
nouid then be applied in the manner described above.
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The following photographs show how typical applications should
look on various types of wall constructions.
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INSTRUCTIONS FOR
APPLYING AND MAINTAINING
B&W PLASTIC CHROME ORE

Method of
Apglication

B&W Plastic Chreme Ore is shipped in
ready-to-use condition . . . never add port-
land cement, water, or any other materials,
Open oniy sufficient drums to keep installation crews sup-
phed as needed. Remove the Iid, turn the drum on its
side, reli it back and forth a few times before turning the
crim upside down and lifting it off of the contents. B&W
£.C.C. should be dumpec on a surface free from con.
raminating materials, and then cut into small pieces.

Chepped material shouid be covered with wet buriap
sacks if there are any delays. It shouid never be lef: ex-
posed to the air for a longer period than is required for
oroper cutting. For hearth work, use a minimum thickness
of 4 in. B&W Plastic Chrome Ore. First clean aweay all
icese material and shovel on the small pieces to cover an
aree 2 or 3 . wide along one side or end of the furnace
¢ & thickness |1/ to 2 in. greater than the final thickness
desirecd. Do not attempt to install & layer of B&W P.C.O.
or top of a layer that has been previously rammed. in

cpiicetions where the thickness is too great to pack
preperiy, it is necessary to apply in layers 4 t¢ § in.
thick. but in all such cases the previously rammed surface
must be thoroughly and deeply roughened with shovels or
a heavy sharp tool.

Airer working tne plastic into place with the edge of o
spede or simiiar sharp tool, ram it down as eveniy as pos-
sibie 1o within 15 in. of the fina! thickness. Apply many
snarz biows, ratner than light tamping, using a heavy
remming tool having a large face. Do not ram the entire
covered area: leave a minimum of & in. unrammed a+ the
edge. ine rammed area is now ready for the final
trestment.

Ley a smooth plank, 2 in. thick, about & foot wide, and
*rom 4 to 8§ ft. iong [depending upon the size of the fur-
nacel. along the furnace wall and sledge it down until the
desired hearth thickness has been obtained. Lay a simiar
ciant alongside the first and sledge the piastic down.
Ther move the first plank forward and proceed as before,
but do not ram until the moisture comes o the surface,

and never slick the surface after remming. ¥ fna nianic
stick, sand them with fine chrome ore and a: the ooznss
are moved forward, make vent holes aseus 1 in,
3 or 4 in. centers with a stiff tool not larger thar

in diameter, An ice pick is goed for nls purpoee o s
a board about 12 by [§ ir. with eighenenn. :
driven threugh it so nails extend i+ - in, <

After the final ramming. high ang jow erzz: mav o0
present. To level off a low ares, roucne~ e sroce~ sioe
face thoroughly and fili in with smaii piece. o* 38W Fiaze':
Chrome Ore. After tamping {light.y ++s timel finisy o
sledging the plank. Remove high spots with & sharo
shovel and refinish these areas, toc, with the sledge anc
plank.

After B&W P.C.O. has started *o sed, it must nct be
disturbed. If the whole job cannci be done at one time
spread well-dampened burlap sacks over the urfirished
edge of the work. When work is resumed, cut severa!
inches of the instalied material eway from~ the edge be-
fore adding more piastic. Due to +he nature of B&W
P.C.O., expansion joints are usualiv not required.

Care B&W P.C.O. wili air-se? and the top sur-
Before ang face will dry i»n 8 comparatively sh;r? ....
after installation but the pe=ion benearr
the surface will remain plastic for quite seme fime. Wai-
ing or resting tools, ladders, eic., on the dried surface
while in this condition, wili produce cracks and depressions
in the upper surface which will permit siag peneiretion and
shorten the life of the installation, in addition to cicsing
vent holes and causing the surface to pee! upon heeting.
Even the placing of boards on the hearth wili not protect
it if traffic over the hearin is permifted befcre i hes
deeply air-set.
it has been found tc be of advantacs te spreac ¢ i i
thickness of dry cinders over a B&EW P.C.O, hearir to ore-
vent rapid drying before firing. A layer of cinder. wili aiso
protect the hearth from direct heat during the drying out
process.

5 -




Fiting a B&W Provided that a hearth or bottom

. has been thoroughly vented, as
P.C.O. Instaliation indicated ab0ve.gi+ywiEI not be
demaged by the immediate application of heat, provided
it is not concentrated and flame impingement is avoided.
Fire at low rate or intermittently until all moisture is out
of the B&W P.C.O. I air-setting has taken place for & few
days or weeks, use greater precautions to dry the bottom
very slowly. To obtain maximum slag and wear resistance,
a B&W P/C.O. installation should then be fired to as high
a temperature as-possible before slag flow ozeurs. Burn-
ing in the material at 2,450 F to 2,500 F for 7 or 8 hours
will insure good results, but if the furnace cannot be
heated o this temperature, hold at the maximum safe
temperature for 8 hours or longer.

Ir drying out the floor of large beilers where B&W
P.C.O. has been applied to floor tubes, it has been found
to be of advantage to use 5-minute firing periods about
every 45 minutes until the steam pressure just begins to
sise: then the boiler should be aliowed to stand for 8
hours and fired for 5 minutes, and this procedure con-
tirued for 24 hours or as long as necessary, making inspec-
tions of the fioor during this period. This will result in a
thoroughiy dried out P.C.O. floor, and the application of
hard firing after the drying out has been accomplished will
not damage the P.C.O.

Small cracks ofien develop during this burning in proc-
ess, but these usually close when the furnace is heated
tc .operating temperature. Should any such cracks fail to
close atter a few heatings, fill them with B&W P.C.O. or
a high-bond chrome mortar to prevent slag from working
under and floating the hearth,

Slag and scaie azzumuiating an hea-ths
or fioors shouid be removed ic preverns

contaminaticr of tne surface, Small ge.

Method of
Maintenance

posits are more readiiv removed *nas nmeavy aciumuia.

tions; in fact, removing heavy siag withou iniuting ne
hearth is very difficult.

In removing slag it is best to scrape it of the S&W
P.C.O. while the furnace is hoi. if & heavy deposit has
been allowed to accumulate, i mus: be carefilly chisaiec
or barred and in the latter case, always heid the tooi 8% an
angle with the hearth. Allow some siag tc remain rather
than gouge the surface of the plastic in an efor to re-
move the slag compietely. I the suface goes becoms
chipped during cleaning, patch i immedlarely {peicre the
furnace is put into producticn! in orge- to prever- siag
from entering the opening.

Do not aliow a hearth to wear too thin befcre peiching
d

it, as there is danger thaet the thin secticn may craclt and

come out, thus necessitating & much izroas paich, T
patch old work, remave siag and scae from the suface
and cut around the edge of the eree tc a aepth of not
fess than | in. This is important; shaliow paiches are net
satisfactory. Be sure that the old work is not hot encugh
to set the fresh plastic before it can be properly rammed.
The surface should also be roughened and coated with &
baHer of airsetting chrome bonding mortar just before

ramming in the patch and providing the usual vents,

Never spray water on a hearth to cool it: this will pro-
duce cracks and spalls . .. not oniy in the hearth itsel!, but
also ir other parts of the furnaze lining. The required
burning-in time for & patch depends upon its thickness,

but in any case, raise the temperature gradually.

THE BABCOCK & WILCOX COMPANY

Refractories Division

Peimted In U . A,




THE BABCOCK & WILCOX COMPANY
Refractories Division
. New York, N. Y.

INSTRUCTIONS FOR INSTALLING & MAINTAINING B&W PLASTIC CHERON
ORE IN HEARTHS AND FURNACE BOTTOMS

These instructions for installing and maintaining furnace
B& W Plastic Chrome Ore are the result of years of experie nce.
this experience, it may be said that the manner in which B&W P.
is probably as important in its effect on the results obtained as the ma:e
itself. The homogeneity and compactness of the P.C.O. mass has z cdirec
relationship to its resistance to slag and its ability to stay in place. Due
nature of the natural material from which the plastic is made it has zot be
found possible to develop a mix which can be applied with greater ezse wit:
sacrificing the ultimate quality of the finished job. Therefore, it mayv be szid
that care exercised in installing B&W P.C.0O., according tc the experience-
prover, methods set forth below, is at least as essential as the mazais=1z] izs:1:
anc well repays the effort required.

Due to its nature, there are several fundamental principlies which mus!

be Ioliowed to obtain best results with B&W P.C.O.

(1) B&W P.C.O. is shipped in the proper consistency for use without
the addition of any other ingredients. Water, Portland Cement or other mater=
ials will destroy the properties of P.C.O. and must not be added o i:.

(2) It is not necessary to allow for expansion joints when ins:talling.
(3) For a successful installation of B&W P.C.0O. a join l dense,

ss
and perfectly uniform mass is desirable. Do not install it in iaver

’
5.
(4) Thorough ramming and tamping into place is necessary and the

mass should not be touched after final tamping and venting. Do not attemp: to
trowel B&W P.C.O. into place or to slick it smooth.

(5) Do not disturb B&W P.C.O. after air-setting has started.

(6) As B&W P.C.O. is heavy and will sag under its own weight if in-
talied as a vertical or steeply sloped section, do not expect it t¢ remain in
lace without! adequate support and always build sloping sections on a gentle
“racde.

m 'y w

{7} Do not use or work B&W P .C.0O. which shows any sign of having &
hardened crust. Throw it away. Any excess P.C.O. which cannot be promptly
sed should be replaced into drum, covered over with a damp bag and the lid
ightly sealed. Should the contents of a drum appear to be less piastic and less
...o st than usual upon opening, add it in shovel-size lumps to the contents of a

'"good" drum and chop and work together with a2 spade on a clear {loor or cther
clean surface.

[

r“

(8) Avoid freezing B&W P.C.O. in winter both before and after it has
been installed and until it has been fired in.
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{9) Due to its rapid air-setting properties, B&W P.C.C. canno: be z.-
lowed to stand very long after removing {rom drums without this acticn taking
place. At ordinary room temperatures in still air, one hour is the maximum
time \.nused P.C.0O. or unfinished parts of an installation should be zllowed to
stand without covering with damp bags. In furnaces which are warm or iz
which there is a strong draft, air-setting may begin in a very few minutes.
Under these circumstances, unworked P.C.0O., unfinished sections, etc., shou!ls
be kept constantly covered with damp bags.

STORING: Do not store B&W Plastic Chrome Ore in a hot place as heat will
cause steaming which may build up pressure enough to cause air ieaxage wiin
consequent drying and air-setting. Drums should be kept under cover in 2
cool place but not allowed to freeze.

HANDLING: B&W P.C.O. drums are rugged and every effort has been made
to make them air=-tight by gasketing the lids and attaching the lids by &
number of crimped-on lugs.

Air leakage or loss of liquid will cause drying and setiing.

On receipt of shipment, inspect for damage, particularly around ng iz
joint. If leakage is suspected, store the drum upside down and if seepage o3
the liguid occurs, tighten the lugs with a dull cold chisel and hamm

TOOLS REQUIRED FOR BOTTOM OR HEARTH INSTAL L ATION; Provide
tools shown on drawing RS-208 in sufficient quantities to suit the siz
nstallation. They should be strong and well made.

Also provide hardwood planks 2" thick and 12" wide in suitable lengths
ior finish-tamping. Several other boards not less than 1" thick should also be
provided to cover the P.C.0O. after installation for protection agains: damage
to the surface from walking on it or resting tools or equipment on it.

OPENING DRUMS: To open a drum, pry up the "ears' with a sharp instrument
r screwariver inserted in the holes in the lugs on the lid and thern knock the
iid off. Roll the opened drum back and forth a few times to loosen the material
which may then be dumped upon a clean space close to the point of installation

by turning the drum upside down and lifting it from its contents.

Do not open drums of B&W P.C.0O. until the material is needed for
actua: use. If a delay or interruption of the work should occur after drums
nave been opened, or the P.C.O. dumped, such drums or dumped material
shoulcd be covered with damp bags to prevent the plastic from drying or
setting before it can be installed.

For large installations, drums can be handled into the furnace and
emptied close to the point of actual installation. For small jobs where this
cannot be done, the drums should be dumped onto a clean space near ihe
furnace and the P.C.0O. cut into lumps to facilitate handling through an excess
door.

b



BOTTOM OR HEARTH INSTALLATION

INSTALLATION: For hearth or furnace bottom work, use a minimum <hizk-
ness oi 4" of B&W Plastic Chrome Ore.

Clean the surface on which the P.C.0QO. bottom is to be ins:all
dir: and dust and install the material in sections about 30" wicd

®

Cut the P.C.O. into convenient shovel-size lumps and piace e
an area about 30" wide to a depth somewhat greater than the finished applicatior
desired (5 to 5-1/2" for a 4" floor) beginning along the wall farthes: from he
access door.

Ram or cut-in the lumps with the tool shown in drawing 1
action. Thoroughness and the use of force in chopping with the
for a complete mixing of the lumps and produces a uniform anc weli=~
mass. Do not smooth or walk upon the resulting rough, chopped suriac
the foregoing instructions have been followed a final thickness of 4" ¢
will be provided.

If a greater thickness is desired, additional lumps shouic be acd
top and chopped into the material already in place, using deep sirokes
ade to tie it into the material beneath. Continue this procedure uniil =
ss irom 1" to 2" greater than the desired thickness is obtained. Tryv heavy
iows with the tamper on a small area and check for depth to see il the correc:
level is obtained.

0
o

By

o]
114

o
et

After the proper thickness is obtained, tamp down the chopped P.C.O.
with heavy blows using the tamper shown in drawing RS-208. Sharp blows,
razther than light tamping, are necessary.

Tamp the entire area covered but leave at jeast 6" of chopped but un-
tamped material as an unfinished edge into which the next section of plastic
may be chopped, thus insuring a jointless bottom. As tamping progresses,
cover this unfinished edge with damp bags to preven: air-setting before the
next section is chopped into it.

For final treatment, lay a 2" hardwood plant 12" wide upor the instzli-
ec P.C.0. section and tamp it with hard blows of the tamper t¢ insure a smooti.
ven surface. Wwhen the entire area has been evenly tamped, lay a second piank
similar to the ifirst against the plank just tamped and tamp it firmly as before.
fris will finish off a 2" section and ieave the remaining 6 strip of the 30"
section un-tamped for ramming in the next section to it.

1]

1

Care should be taken to smooth out ridges which may be raised between
iank positions. Lay the plank over such ridges and tamp lightly or, if the
idges be slight, light tamping without the plank will remove them.

g

As each area of several square feet has been tamped and rammed,
check for depth, using a small diameter rod; for level, using a level board;

or for slope, using a string. Alwavs check level and slope with reference t<
previousiy-checked areas so that the entire floor will be uniform.

After the final ramming, higk or low spots may be present. Slag pools
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will form if they are not leveled. To levei ofi low spors, the tamped
should be ‘noroughlv chopped and more material added irc small ium
are chopped into the underiying bed anc tamped as before. Areas wii
100 thick may be shaved off with a2 sharp shovel and lightly tamped.

P.C.0O. until the existing material has been chopped up. Ad
should be chopped deeply into the installed mass to obtair a the
and to prevent layers. Be sure that the stroke of the too!l ¢

the underlying material.

When an area has been satisfactorily completed, ven: it o) ricking it
with small holes on approximately 3" centers, using the ventboard shown on
drawing RS=-208.

Additional sections of hearth or furnace bottom are laid in simiizr
manner next to the tamped and vented sections by shoveling materiz
side the untamped edge of the previously laid section and chopping it inio
place, tamping and venting as described above.

reep off of hearths or furnace bottoms of unfired P.C.O. L :l snoule
be necessary to walk upon them, lay tools upon or stand ladders on such sur-
faces, even when air-set, cover the necessary area with 1" boards w oroz

it irom damage.

Do not delay packing and tamping after the P.C.O. has been shoveled
into place and do not leave an unfinished surface or edge without covering
with damp bags to prevent air-setting,

Do not attempt to rework B&W P.C.O. after installation when air-
setting has begun to take place. I the face of an installed section should be-
come air-set before the next section can be laid, remove the air-set: portion
or surface and discard it before thoroughly chopping in newly applied material.

~ABOR: It has been our observation that in hearths or furnace boitoms it
requires irom one to two man hours per cubic {oot of material ior a first-
class job (i.e., one to two man hours per drum of material). This includes
labor in connection with handling, opening drums, application, etc.

Care Before Firing:

B&W P.C.O. will air-set and the top surface will dry in 2 compara-
tively short time afier installztion but the portion beneath the surface will
remain plastic for quite some time. Walking or resting tools, ladcers, etc.
on the dried surface while in this co'zcnuon will produce cracks and depres-
sions in the upper surface which will permit slag penetration and shorten
the lift of the installation, in addition to closing vent holes and causing the

surface to peel upon heating. Even the placing of boards on the hearth will
not protect it if traffic over the hearth is permitted before it has ceeply

air=sez,

Firing a B&W P.C.O. Installat

Provided that a hez rt.n or boitom has been thoroughly ventecd es

cicated above, the best installation wil t if heat is appiied immecdiatl
y upon completion.

pms pte

e
v
"

If it is impossible to apply heat immediately after installation anc
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nearth or boitom 1s allowed 10 stand for & considerabie jex ‘g:‘". ol ime,
shrinkage cracks will develop. If t.'nese cracks are large .ov
recessary to {ill them before applying hea: with a chrome bond:ing =
having good air-setting qualities. Smaller cracks (under i, §7; can te n2glec:e
because they will close up when heat 1s applied to the hearth,

J N
2
x

able to escape through the vent holes quickly e no;zgh. ‘esa-:;r
or bloated surface of the hearth or bottom. Generally, B&W =R
dried out satisfactorily if the same time-temperature cycle :s
is used for drying out other refractories in the furnace setting. ¥
average furnace job, if the temperature is brought up to about :00 °F
for 6 to 8 hours and then raised to about 1200°F and held for 3 to 4 hours, U«
material should be thoroughly dried out.

After the drying out penod the B&W P.C.0O. must be burne
{inal operating temperature of the furnace. The length of time wi:
should be held at the maximum temperature varies with its size and
4 minimum for small or medium size hearths (4’7 thick! wouid e Iive :
The time required for larger and thicker hearths should be increzsed a

ingly so that the heat will penetrate to a greater depth.

You cannot injure B&W P.C.O. by increasing the burning-in temp
ture, in fact it improves the structure, Therefore, where other refracio
and equipment in the furnace permit, it is advisable to raise the
temperature somewhat above the maximum operating temperatur
nace.

MAINTENANCE: Except in slag tap furnaces, slag and scale accumulating oo
nearths or furnace bottoms should be removed to prevent contaminatior of
surface. Small deposits are more readily removed than heavy accumaulations;
ir fact, removing heavy slag without injuring the P.C.O. is very difficult. In
siag tap furnaces; the slag surface is best left alone except in cases where =
neavy accumulation of iron or iron sulfide finally dictates removal in which
case considerable replacement or repair will be found necessary.

The best way of removing slag is to scrape it off of the B&W F.C.O.
at frequent intervals while the furnace is hot. If 2 heavy deposit has e
ziiowed 10 accumulate, the iurnace will have to be cooled down and t
carefuliy chiseled or bar*ec

be
he

Sidag
&

In barring the slagged suriace, always hold the tool at an an gle 10
.e hearth and allow some slag to remain rather than gouge the surface o
ne piastic in an effort to remove it completely.

Do not azllow a hearth or bottom to wear too thin before patching, as
there is danger that the thin section may crack and come out anc thereifore
require a much larger patch

To patch old hearths or furnace boztoms remove the siag and scale
from the surface and cut around the edge of the area to a depth ol not iess
thar, 1" beiow the existing sauriace This 1s important: Patches less than
thick are not satisfactory. Lens=-shaped or tapered paiches are worihless.
A1l patches should be of wnxorm thickness laid in the existing hearth and

joined to it at vertical or slightly undercut edges. Be sure thai the old work

o]
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is not hot enough to set the iresh plastic before 1t can be choppes in anl omtes

Apply 2 wash coating of 2 chrome ::onc ing mortar having £o0 .
qualities 1o the roughened surface of the oid P.C.0O. to provide & gooc
tweern it and the new P.C.0O. applied as a Datcn Appiy this moriar over a2 smal!

area ai a time, immediately before putting the new P.C.C. intc pl
prevent its having time to air-set before the P.C.O. is applied.
[

placed in the patch should be rammed and vented in the sam
P.C.0O. hearths described above.

W
"y .

w > q O O ()
(74}

i3

O

Never spray water on a hearth or furnace bottom 0 ¢ : -
produce cracks and spalls not only in the hearth but also in other paris of the
furnace lining.

The required burning-in time for a patch depends upon its thi
When patches are relatively thick they should be burned in as rapidiy
sible after installation.

RT’BULLDING BOTTOMS: It is better 1o patch or completely re-insizli nezrihs
or furnace bottoms of B&W P.C.O. rather than attempt extensive reduilding,

Hearths and bottoms should preferably be allowed to wear thin and be renlaced
with new hearths altogether. However, should a hearth of sufiicient ¢ :

cepth wear thin, it may be rebuilt when it is possible to add 3
ial to the entire surface. All slag and spalled or cracked portions o
bottom should be cut away and removed to a level where the botiom is in 2
sound condition.

Provide the tools which are required for laying a bottom as described
above and as shown on drawing RS=-208.

Apply a coating of a chrome bonding mortar having good air-setting ,
qualities to the surface of the old P.C.O. to provide a bond between it and the
new plastic. Apply this wash coat over a small area at a time, :ust before in-
stalling the new P.C.O., so that it will not have time to air dry and air-set

before the new P.C.O. is put in place.

Proceed with the installation of the new P.C.O. in the manner prescribed .
for installing a new bottom.

- 35 -




THIS DRAWWG S TRE PROPERTY OF
THE BABCOCK & WILCOX CO.

ARD IS LOANED UPOX CONDITION THAT T IS NOT TO BE REPRODUCED OR COPMED. IN WHOLE OR IN PART, OR YSED FOR FURNISKIXS I¥FORL, T 2
IO OTHERS, OR FOR ANY OTHER PURPUSE DETRIMENTAL TO THE INYERESTS OF THE BABCOCK & WILCOX CC. AND IS 70 Bf RETURXED

REQUEST. THE EQUIPMENT SHOWN HEREOK 1S PROTECTED BY PATENTS OWNED OR CONTROLLED BY THE BABCOCK & WILCOX ©2. &kD

INFRINCER OF SUCK PATENYS IS LIABLE TO PROSECUTION. DO NOT SCALE USE DIMENSIONS ONLY.

-
.~ >

"n &
‘- 2 —~ g8 D. Common Nails N
In Pipe 3N
I ’ Py o — — -
| I =
weld ] [ ¢
. 7 EX
T }—' lau Li! .
S
£l Pl || T e
T 4 H ° e ¢ i‘
| 1 gt ! === 3
: 7 gH_y J S B
< s 1) e [ S ¢ —F
b4 Q;q 1 1 ; .
s | I R
- ; = — =
— o1 — ] o
@ _,1-,.4_.4&,;.. 4:-._,._4||_,..._ 4n ‘ﬁi“"_
SPADE FOR PACKINKG
B&W PLASTIC CHROME ORE VENT BOARD

Y

7~
T
Jda 50 D
Wi | ' ' E
o, | , oo Rk
J I |
3 g ( o))
= < Cor
! NPy
/ ? i ]
Y SN C
‘// x\ Sg. :, o
/ N z
/ >§ { | | l
- | L
g 3 U
‘*—————'12"5:-—-‘1
(E) HARDWOOD TAMPER (:) HARDWOOD MALLET
(Dogwood or Hickory)
TOOLS FOR INSTALLING B&W PLASTIC CHROME ORE
IN BOTTOMS OF BOILERS AND FURNACES
ORAwX BY L7 CHE'D SCALE Ik =1 F7
THE 2aPCOCK & WILCORSY RS - 208
FORY 240! e

"\{;gg.';\ .
i



BLOCK INSULATION

After fasteners have been applied to the wall, block is appl:iec.

The main object is to have the block {it tightly against the object being
insulated and against the neighboring block. There are several operations
in the application of block which will give trouble if not done properly.
When using layers of block having different temperature limits, the block
having the higher limit should naturally be placed against the ho: suriace.
Fig. 5 shows a typical example where this might be encountered.

To reduce leakage through the insulation to a minimum, the Dlocks
should be closely butted together with the joints staggered. Where twe
iayers of block are used, the joints of the inner and outer layer shoulcd be
staggered. All joints and holes in the blocks must be filled with an in-
sulating cement of the same temperature limit as the block.
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FIG. 5

SKETCH SHOWING METHOD CF APPLYING
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LACING WIRES

As block is applied it is necessary to secure it to the ias:eners.

The most common method used is a network of 14 gage lacing wires which
attach to the fasteners and cross over the block holding it flrrm) agains:
the object being insulated. On all flat surfaces and flues and ducts over
in diameter, a diamond shaped pattern is required. When two layers of
block are used, it is not necessary to use lacmg wires on the inner laver

Fig. 6 (a), (b}, & (c) illustrate typical lacing wire constructions. As in
case of insulation fasteners, there will be places where additional wires
must be used to properly secure the blocks, such as around doors, so0:
blowers, etc.

In some instances a soft block is used which must be pro
from the cutting action of the wires. In such cases, metal washers &
corner beads will be supplied to fit under the lacing wires as proec:
for the block. (See Fig. 7).

The lacing wires on tubes, pipe, or ducts of less than 33" O.D. shall

be in bands around the block. Figure 8 shows a typical example of this
type of construction.
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FIG. 6
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FIG. 7
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BLANKET TYPE INSULATION

Although block type insulation is most widely used on boilers, there
are occasions where blanket type is used. The instdllation of the blanket is
relatively simple since it carries its own reinforcement in the form of
expanded metal lath and chicken wire. The blanket is impaled over #9 gage
wire studs and secured by bending the stud over the lath. (See Fig. 9).

To prevent gas leakage and casing hot spots, special care must be
taken where blankets join. Adjacent edges of blankets must be forced to-
gether and the metal lath laced to achieve maximum sealing. At casing
flanges, the blanket ends should be wrapped with its mesh and lath. Both of
these conditions are shown in Fig. 10. The studs holding the blanket may be
shop or field applied. When field applied, the studs should be spaced on
approximately 12'" centers vertically and horizontally with outer rows of
studs 3" from the edge of each panel. (See Fig. 11). The blanket should
always be installed with the metal lath on the outside face of the blanket.

The material making up the blanket may be mineral wool, glass wool,
Kaowool, etc. All these may be installed as described above.
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FIG- 10 .
SKETCH SHOWING METHOD OF JOINING
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FiG. 11
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LAGGING

Lagging is a sheet metal covering placed over block insulation to
protect it from the elements and physical abuse, and to give the boiler a
neat, finished appearance. The lagging takes the place of the high
temperature plastic insulation finish coat and sealing compounds.

Lagging will be sublet by the B& W Co. Purchasing Dept. to a sheet-

‘metal contractor who will supply the material and erect it. The lagging

will not be designed or engineered except as shown on drawings 32034E,
32049E, 32038E, 23114E, and 32046E, copies of which are attached here-
with. The details will be left up to the contractors who usually fabricate
the panels on the job to fit the individual boiler being covered. It must be
neat in appearance and arranged so that it will prevent water from getting
into the insulation.

The contractor will be required to furnish all necessary fasteners,
covers supports, clamps, clips and any other such items required to make
a finished job. The lagging ribs should line up vertically from top to
bottorn wherever possible to give a neat appearance. It is particularly
important that the ribs line up between buckstays. The lagging must be
completely drainable and must not contain places where water can collect,
either on panels, flashing, or stiffeners. It must be installed in direct con-
tact with the insulation so that ""oil caenning' will be held to a minimum.
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"Finish coats' are coverings over block and cer:
suiations to provide a coniinuous r coating which cov
cracks, reinforcing material, lacing wires, and uneven
wher. the block or blanket is applied. The coat &
filtration to the setting.

The material most commonly used for the finisx
Temperature Plastic Cement, although fiues and cuc‘:s
nard smooth coat of asbestos cement or canvas finish.
using these materials are listed below:

() 1/2" High Temperature Plastic on Expznded
Metal Latn.

In this type of finish 18 gage expanded metal latl
reinicrcement for the plastic. Full sheets of lath are
biock and tied back firmly by lacing wires which are a
ulation fasteners. (See Drawing SSD-310334). The

insu
piaced sc that a space of /4" to 1/2" will exist hetwee:
of 1atn. They must not be tied together bu: shouid be -

ivigually when the boiler expands. The edges of the
.‘rely tied to the lacing wires to prevent curling.
the lath should line up vertically and horizontally.

After the lath is securely tied down the plasiic should =
in one 1/2' coat making sure that it keys well around the : ;
piastic should be soaked in water at least eight hours to insurs that wie
water has completely saturated the plastic. When proper!iv scaked the
piastic is easier to apply and will irowel smootk.

i

. -

Grooves, as shown ilater ir these instru
ce between the sheets of lath. The s
len

a wooden peg or we;cmg rocd to aid in fmc.m
applied. It is importan: to see that a full 1/

in drying the Dlas*' il k. and if & thir

ia 11l iC shculc be

<o anc cocling ¢y

at znc retfillec with

prevent cracking, ou;gmg. ancd peeling. Th

rage 58, is supported on siuds which are welded o
It is applied in full sheets with boiler coid and i h
DlocKs with plate nuts. These plate nuts shouid
allow the mesh to slide when the boil gets no’

penind tne

T boller
metzl lath should star: v~1m tne applicatul
i Lutksiay

buckstays. These fille neets shou

1
spacers and lap the adjzcent rowsof studs zbove and beiow the bucksizy —
See F Fig. 12 (D), page 58. After the filler sheets are instaliec, :ui: size



snheets of iat, which are & x I . should be staried a3t ine TV I il
& Suckstav, iapping over the cuatside o the {ilier nieces SElLE0I L
larcped at ieast three inches a. shown on Fig. 12 {¢', page 3% Troe nico-
- Y :‘ laps between should be
e

buiging At the junction of four th :
be eliminated and the lath pusled tight agamst the block 1o xesp 51 1r o
showing through the finish coai.

The finish coat is appilel in two layers, the firs: .zve: L2l NG
ssible, this first coat shou.d be appiied with the boiier ' Tiol
Tiperature plastic should be soaked in water at leas: el
lv ing. This allows the water to completely saturate the piastic monir

_,
[o]

PN &

a

2

sier to apply and trowel smooth. The p;asnc should be rowT
ath with enough force 1o completely fill the space beninc the |
uilt out to cover the lath to the specified thickness. T:—ze :

tic should be grooved at the laps and in between as ne
4! :Jane‘s. The detaiis of the grooving are under :
oving." After the first laver of plastic is thorcughly
ks excep: those in the grooves are 10 be cut out, peenzi =iil L ..
illed in with plastic insulation.
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The second layer should »e approximatelv 1,27
should be applied with the boiler cold. ¥ jot

10 pe in service before applicatisn of the second layer,
with the boiler hot. In no case ¢1ould the studs show
coat. If the studs show, they sh¢ :ld be clipped off so tha
under the plastic. The grooving f the second coat must ¢
grooves in the first coat. Small jegs, short pieces of wuir
into the grooves of the first iaye aid in the location of the
second layer. After the second ¢ »at has thoroughly dried a
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gone through at least one heating and cooling cycle, all shrin TkKs
other than those in the grooves s ould be cut out, peened with a hammer,

and filled with plastic insulation

{e¢) 1/2" High Temper. ture Plastic on Hexwire Nesh.

Another type of finish

with hex wire mesh, chricken
The application of the wirs me
20 Iinish. ‘ne mesn must e

iock and aiso directly 1z the i
nstalied with the boiler coid Since t'xe .“esb must act &s a reinlorc
or the plastic, it is uvmo*tar that the mesh be held away {rom the biock
occasionally so that the plastic ma bond itself into the meSj
accomplish this, small daubs of piestic 3" in diameter and /47 thick should
be zpplied to the block before the rresh is instalied. The daubs should bt
piaced belweern the spots where the mesh is to be tied cown. When zappiv-

-

ing the mesh, the adjacent sheets should lap by at least 3'" anc be tiec to-

gether with wire on 12" maximum centers. The mesh must be wirec coves
al each insulation fastener zncd at ez 'h cross po-“. of the .Lling wire:

Al each opening or stopping point of the mesh, additional wires must be
installed to tie the mesh down to prevent it irom pulling awayv {rom ine
block. (See drawing 230430, page 50 . In no case should the use of siapies

pe allowed for holding down the mest .
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The 172" of plastc should be applied in one coat will 1nw ToLoov
cclc, taking care to trowel the plastic iz through the mesl T Tonz o
piastiic and the reinforcing mesh.

The plastic should be grooved into panels zpproximazelv I nhos:-
zontal by 5' vertical. Additiona: g - :
~1ade as shown in section on groovi
preferably after the boiler has gone through & heating znZ cooling ¢ 0.
a“ shrinkage cracks in the plastic should be { i

(d) 1/2" Asbestos Cement on Hex Wire Nesh

The type of finish corm“only used
Asbestos Cement on Hex Wire Mesh.
same as that for the "pias.:h. finish' only
10 hold the mesh away from the block.

The cement is applied in two layers. The fix
ould be troweled through the :
this first jayer is thorou ghly y tne shr.m\
ed in. The second iaver should be /8" thick tro:
t should be grooved intc approximately 3 ‘
ti nels, with additional grooves around doors, ei2.. 2 3L0WTL 1T
ction on grooving.
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{e} Canvas.

A canvas covering is used in some cases as a {inish o«
block. A‘though it is used sometimes on flues and ducts
application is piping such as downcomers, steam pipi
covering is applied over block, resin-sized paper, or
cepending on location and job specifications. It mav !
or by sewing. The glued method is more in common
sewn type of application. The job drawings will spec
¢ pe used,

iz applying the glued canvas, it should be thorou
ine glue, wrung out, and securely shrunk over the insula
iy desirable to apply this canvas when the boiler and pip

~
- e

All canvas sno_.;c De

(f) Asbestos Cloth.

—~y

On areas which are too hot for the use of canvas, zsbestos cloth is

substituted for the canvas., The aonl cation is the same as Ior
except that asbestos paper is substituted for the resin=-sizec paper whore
specified

i
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.. "Emulsion type’ which is asphalt with an assesics lilc
and emulsi"ied with water. This tvpe is mu o
troweied than sprayed. When 1‘::i type is spec:

-

2. 'Cut Back Tvpe which is asphalt with a2z asbesio: .2
blended with castor oil that may have napiiza zdz23 Tror
vpe is usuallyv spraved on to give a smooil b

The applicatiorn of these sealing coats are as follows:

. EZmuision Tvpe Seal Coat

v
)

The emulsion type is best appiied by trowelling it
. 4" thickness. When dry, this coat will shrink to 18",
appiied after all shrinkage cracks have been {filled in the
inforcement with hex wire mesh is used only on overhead
wnere emulsion seal coat is used outdoors by special requ
wire mesh is used, it mus: be tied tightly on 12" centers :
20z1 by tie wires from ;c.c...g wires, metal lath and/or ins.:
s. The mesh should be {ormed into all grooves. The gro
lirish coat may be filled compiletely with this type of sealir
.ce when it shrinks, the groove paitern will show up. {
D=-310315, 55D-310316].

2. Cut Back Type Seal Coat

The cut back type seal coat is best applieac by spraving. It is
app:iied in two layers with a giass c;o‘,n reinforcement betweexn the 1
s .

Tne first layer is applied tc 2 i, 18" thickness after all the cracks

pizstic f*msn coat have been repzired. Care must be taken :c spray, for
z distance of 2', the edges of door {rames, buckstays and other metal
suriaces which meet the f{inish coa:t. At the grooves, the seal coat shouic

tollow the contour of the groove.

While the first laver :s still wet, a laver of glass cloth is appiied
10 the surface taking care o lap r_ne steel previously spraved. The gi
ioth should follow the contour of the first layer of seal coa: in the
rocves, and adjacent sheets of glass cloth should overlap a: least 3"
ith overlaps bonded by seziing compound.

o N

After the surface has been covered with glass cloth, the final 1/8
layer of sealing compound should be sprayeq on covering the enure
surface including the steel and following the contour oi the grooves. ‘5=«




irawing SSD-310314). It is well ¢ remember the:
¢ :s highly inflammable during the process
oper fire exum-:ms.‘.uq eguipment should be
bur .-mg or welding forbidden in the immediate area
operation, ‘—umougn the cut back type of sealing com
trowelled on, it is usually specified 10 be spraved.

I
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GROCVING

Since insulation does ot expand readily when heated, it tecomes
obvious that as the boiler expands, cracks will develop in the ¢
finish coat which surrounds the boiler. In order 10 make the ¢r
objectionable, the finish coat is purposely cracked or grooved to
trol the location of these cracks. The grooving shouid be do
finish coat material is still wet. Drawings SSD-31035C and 58T~
shows the details of the grooves. I should be noted that the groovwes i
the 1-1/2" metal lath reinforced plastic come at the edge ¢f the oute:
layer of lath at the lap joint.
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Drawing 23039D illustrates the grooving pattern to be used wiiln
the 1=1/2' plastic finish on boiler walls. Fig. 14 shows a typical sroove
pattern for flues and ducts. Since the grooves will be in constan: vizr
care should be taken to make them uniform, straight, and ! B
should be laid out so that they are continuous within open 2
between buckstays on boiler walls, Special grooving locati
shown on the drawings.
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FIG. 14

SKETCH SHOWING GROOVING PATTERN
FOR FLUES ¢ DUCTS
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APPROVED INSULATING MATERIALS

The following list gives approved insulation substitutic
may be used in place of that which is called for on the contra

substitutions should be made only in small quantities and when im
not permit checking with Barberton. If an insulation contrac:o

- .

to substitute large quantities, the change should be checked throug!
sponsor in Barberton.

Only blocks of the same material and temperas
be substituted for each other. For example:

4
;
L]

If the contract called for Owens Ilinois="Xayic bhlcix, Iz
Manville-"Thermobestos," Ruberoid-'Calsilite,’! o> Philin

(1w
3
.l

1
2 alaaa

“"Alltemp'" could be used as a substitute since they are zli medium

perature block of a2 lime silica base. The other medium temp

»
>
2

r‘t-
8

blocks of mineral wool and medium diatomaceous earth base couid no:
&

be.substituted since their base is not the same even though th
ture limit is correct.
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LIST OF APPROVED INSULATING MATERIALS

-
-

HIGE TEMPERATURE BLOCK = Temperature Use Limit ~ 1800°F

Manufacturer

Johns Manville
Phillip Carey Co.
Ehret

Keasbey & Mattison
Ruberoid

/

Product Name

Superex
Hi-Temp #19
Enduro
Hy-Temp Block
High Temp.

)

Base Material

Diatomaceous

13
)

Diatomaceocu
Diatomaceous
Diatcmacecu
Diatomaceous

tn
[ |
IR}

»
o

4

IR RUEENY!
[STIN SRR GE I )

w

MEDIUM TEMPERATURE BLOCK - Temperature Use ]

Manufacturer

Owens [linois
Johns Manville
Ruberoid

Phillip Carey Co.
Eagle Picher Co.
M. H. Detrick Co.
Baldwin Hill

Refractories & Insulation

Johns Manville
Phillip Carey Co.

85% MAGNESIA BLOCK - Temperature Use Limit = 550°F

Product Namé" g .

Kaylo

Thermobestos
Calsilite

Alltemp

Supertemp

MW Block
Monablock

#18 Insulating Block

1500° Superex
Tempchek

ase Naterial

Lime Silicz
Lime Silicz
L.ime Silica
Lime Silica
Mineral Wool
Mineral Wool
Mineral Wool
Mineral Wool

Med. Diatomaceous Ear:n
Med. Diatomaceous Earth

Manufacturer

Johns Manville
Phillip Carey Co,
Ehret

. Keasbey & Mattison

Product Name

85% Magnesia
85% Magnesia
85% Magnesia
85% Magnesia

Base Material

Magnesia Carbonate
Magnesia Carbonate
Magnesia Carbonate
Magnesia Carbonate

HIGH TEMPERATURE PLASTIC CEMENTS - Temperature Use Limit - 1500°F

Manufacturer

Johns Manville
Phillip Carey Co.
Eagle Picher Co.
Ehret

Baldwin Hill

Refractories & Insulation

Product Name

J-M 450
MWS50
Eagle 66
Ehret #18
BH #1
Stic~Tite
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Base Material

Mineral Wool
Mineral Wool
Mineral Wool
Mineral Wool
Mineral Wool
Mineral Wool
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ASBESTOS CEMENTS - Temperature Use Limit - 1000°F

Manufacturer

Johns Manville
Phillip Carey Co.
Ehret

Keasbey & Mattison
Ruberoid

Eagle Picher

Product Name

Base Material

#302
#707
#200
#152
#1115
#20 or #99

Asbestos Fibres
Asbestos Fibres
Asbestos Fibres
Asbestos Fikres
Asbestos Fibre
Asbestos Tibre

"

i

INSULATING BLANKETS - Temperature Use Limit - 1000°F

Manufacturer

Baldwin Hill
Phillip Carey Co.
Johns Manville
Webbers

Eagle Picher Co.

Product Name

_..Base Material

Rockwool
Industrial
Banroc

"48" Copr=Fibre

-

SEALING COATS - INSULATION MASTICS

Manufacturer

Synco Corp.

Johns Manville
Johns Manville
Eagle Picher Co.
Eagle Picher Co.
Baldwin Hill
Insulmastic Corp.
Benjamin Foster Co.

Product Name Type

‘Rockwool

Mineral Fibre
Mineral Wool
Minera. Zibre
Minera: Weol

Application

Powerseal
Insulkote
Aertite
Insulseal
Stalastic
Weatherseal
Insulmastic
30~7 H.I.Mastic
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Cutback
Emulsion
Cutback
Emulsion
Cutback
Emulsion
Cutback
Emulsion

Qutdoor, Indoor
Indoor
Qutdoor, Indoor
Indoor
QOutdoor, Indoor
Indoor
Qutdoor, Indoor
Indoor
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INTRODUCTION .

Heat insulation may be defined as those materials oxr
ation of materials, with air or evacuated spaces, which wil
the transfer of heat with reasonable effectiveness under or
conditions. Heat may be transferred by conduction, conve
radiation, or any combination of these three methods.

In the days when all boilers had solid brick settings without
furnace water cooling, the outside temperature of the furnace walls
was often as high as 350°F.- On most of these boilers, if insulation

had been placed outside the walls to improve working conditions and
to reduce heat loss, the temperature of the brick would have gone up
enough to adversely affect its performance and life. Thereiore, the
only practical way of approachmg comfortable conditions was bv gooa
boiler room ventilation, and in some instances, by the use of air
cooled furnace walls,

Water-cooled walls permit covering with any desired thickness
of insulation without materially changing the inside temperature. It
is now general practice to make the insulation thick enough ¢ assure
comiortable working conditions and, at the same time, 1o main:ain a
reasonable balance between the cost of the fuel saved by insulating the
boiler and the cost of the insulation. The heat economy and comfort
requirements, of course, can be satisfied with practically any arrange-

ment and type of insulation if it is the correct thickness and the material

will stand the temperature to which it is exposed. However, insulation
can also be used as an effective seal against air infiltration into the
boiler. Therefore, the possibility of using the insulation in this man-
ner must also be considered in the economics of the design of suction
turnace units.
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WALL CONSTRUCTIONS .
The most commonly used arrangement of water=-cocled seiiings
for "Suction' furnaces over which insulation is used are:

(a) Tube and Brick Walls. The arrangement of a :
wall is shown in detail in Fig. 15. The tubes are spaced a:
-~ a

and are usually backed with 2-1/2" refractory tile. The brickweorw is
sufficientiy cooled by the water circulating in the ubes o permit e
use of this type of wall as a part of the setting envelcope even in high
duty furnaces fired by gas, stoker, pulverized coal or oil. Its locz:tic:
is limited to the cooler convection zones of the boiler adjacen: o boiler
tube banks, convection superneater banks, and economizers. This twpe
of wall may also be used in the main furnace of mos: gas and oi! fired
boilers, but its use with stokers and particularly pulverized coal shoilz
be limited to units where the coals are of a relatively high asz fusion

temperature, and to dry ash or hopper bottom furnaces only when pul-
verized coal is fired. This wall should not be used in the main furn
of slag tap boiler units.

In zones of high draft, where additional seahng agzins:
ation is required, the refractory brick in back of the ttbes is D
0, castable refractory reinforced by metal lath. For this purpose,
B&W K-20, a refractory concrete, is widely used with gocd results.

(b) Tangent Tube Walls. The closely spaced tube or tangent

tube wall, Illustrated in Fig. (6, where the tubes touch one another,
may be used for any type of firing. This construction forms a continu-
ous steel envelope which encloses the furnace of a steam gensrating
unit. When its area is properly proportloned an enclosure of this type
will eliminate trouble irom excessive accumulation of slag. It is usua
sealed against air leakage with reinforced refractory concrete, backed
with block and plastic insulation,

The castable refractory backing, as shown in Fig. 16, is rein-
forced with expanded metal lath, close to its outer surface, which
makes the castable act as a reinforced concrete mat outside the tubes.
The metal lath is installed on the wall first and the castabie applied
through it so that the lath acts as a reinforcement. Insulating block
and a plastic finish or outer casing are instailed outside the brick or
castable refractory.

In some cases, the space between the tube surfaces to the outside
tangent point is filled with refractory concrete. This space is filled
flush with the concrete. Pressure casing or insulation is fitted directly
against the tubes.

{c) Flat Stud Tube Walls. The flat stud tube wall, illustrated
in Fig. 17, is intended for use under conditions similar to those that
apply to the use of the closely spaced tube wall., It is somewhat more

economical in the use of steel as it is made of tubes spaced at intervals.

[
—
-
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Each tube has a series of flat rectangular steel plates welded along its
entire length on both sides. The plates or studs on two adjacent tubes
close the space between them and present a practically continuous metal
surface to the furnace. This type of wall is backed by a comparable
arrangement of castable refractory, insulation, and casing or plastic
insulation finish described for the closely spaced tube wall.

(d) Partial or Full Stud Tube Walls. Where a higher furnace v
temperature is desired than it is possible to maintain with the closely
spaced tube or flat stud tube wall because of their high absorption of
furnace heat, the partial or full stud tube wall, illustrated in Fig. 18,
is used. This type of wall is made of water wall tubes spaced at inter-
vals. The space between tubes is (a) partially closed with two rows of
round studs welded to each side of each tube, and (b) for the full stud
wall the furnace side of each tube as well is covered with studs. Some-
times, close-spaced tubes are also full studded on the furnace side.

The studs are packed with a chrome base plastic pounded in place
or a chrome base castable gunnited or trowelled in place to form a con-~
tinuous wall. When plastic chrome ore refractory is used, it is put on
in the closest possible contact with the tubes and studs and is itself
thoroughly bonded as it is applied lump by lump. In service, the chrome
refractory is, in effect, water-cooled because of the extended surface
heat transfer effect of the studs.

The stud tube wall is sealed against air leakage and insulated in a
manner similar to that used for closely spaced and flat stud walls.

One particular application of the full stud tube wall is in the lower
portion of a slag tap furnace where it is necessary to keep the coal ash
above its fluid temperature in order to remove it as a liquid. This con-
struction is very resistant to the fluid slag found in this type of furnace.
In the upper part of the furnace, a partial stud, flat stud of close=-spaced
tube wall construction may be used.
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Fig. 15

This figure will be furnished at a later date.



Fig. 16

This figure will be furnished at a later date.



Fig. 17

This figure will be furnished at a later date.



Fig. 18

This {igure will be furnished at a later gate.



INSIDE CASING

This type of casing as differentiated from
the outside casings is a pressure tight casing de-
veloped for pressure firing. It is also used on
some suction fired units when a pressure tight
casing is desired. Block insulation is secured to
this casing and covered over with a plastic finish
insulation or an outside casing.



PREVENTION OF LEAKAGE

In designing a waterwall, the refractory lining
of tile or fire brick is made as air~tight as possible.
Without any supplementary seal, where the draft
within the setting is fairly low, this makes a com-
mercially tight wall. However, in high draft zones,
the brickwork is not sufficiently air-tight. Therefore,
the entire wall may be covered with an outer casing
which is sealed against air leakage by using welded
casing. With a casing of this type, some slip seals
may be required to take care of relative expansion
caused by a temperature differential of about 400°F
between wall tubes and casing. The refractory serves
to limit the amount of leakage which occurs through
the slip seals and often at casing terminals. Insulating
block can be used to supplement the leakage resistance
of the refractory by being tightly laid up.

The performance of many units indicates that
an air-tight casing is not required if, by careful ar-
rangement and installation, the insulation construction
is made to act as an air seal by using multi-layer con-
struction with the block laid up with staggered joints
and having a layer of plastic cement.



INSULATION FOR BOILERS

Materials used in the insulation of waterwalls
must have the following characteristics:

1.

Reasonably low conductivity which will
not increase appreciably in service.

Sufficient mechanical strength to withstand
shipping, application and handling.

Resistance to moisture.

Low shrinkage when heated.

Good resistance to disintegration or settling
by vibration even after prolonged service at

operating temperature.

The ability to retain structural strength at
operating temperature.

For some special applications, such as on
boiler settings under pressure instead of suction,
where the casing is over the insulation, the insu-
lating material should be capable of retaining its
strength and thermal properties after repeated ex-
posure to dilute solutions of sulfuric or sulfurous

acid.



INSULATING MATERIALS

The basic materials most frequently used in heat insulation and
some of the commercial forms of insulation made of these materials
and their use, are listed below:

(1) Diatomaceous Earth Base Blocks: At present this is the
most widely used high temperature insulator. It is a silica composed
of the skeletons of simple organisms, uncalcined or calcined, with as-
bestos fibre and clay molded under heat and pressure. This type of
block is relatively expensive and is therefore confined to the tempera-
ture range of from 1200°F to 2000°F. It comes in rigid blocks 1" to
4" thick, or molded pipe covering from 1" to 3" thick for pipes up to
30" in diameter. A medium temperature Diatomaceous Earth Block
is also available. This block differs from the high temperature block
in density and its preparation at a lower firing temperature limits its
usage to 1200°F to maximum. It is used principally for boiler walls,
flues, ducts, fans and steam lines.

(2) Mineral Wool: This is made from molten slag, glass or
rock blown into fibres by steam or air jet.

(a}) Mineral Wool Base Block: This block is made of
mineral wool fibres and clay molded under heat and pressure.
Temperature limit (controversial) up to 1800°F is claimed by
some manufacturers. Usual size, form and principal uses are
the same as for (1).

(b) Mineral Wool Blanket: This is made of mineral wool
fibres compressed into blanket form held in shape by retaining
between chicken wire or expanded metal lath. Temperature
limit is 1000°F maximum. Comes in 24" by 48" or 96'' flexible
blanket up to 6' thick. Used principally on cased boiler walls
and tanks. It could be used on flues, ducts and uncased boiler
walls, but it is difficult to cover with a good finish coat.

(3) 85% Magnesia Block: Magnesium carbonate (MgCO3),

asbestos fibres and clay molded under heat pressure. Temperature
limit is 550°F maximum. Usual size, form and principal uses are
similar to (1).

(4) Asbestos Fibres: Produced from the raw mineral asbestos
by successive crushings. This material contains numerous small air
spaces and is therefore a good insulator. For use as a high tempera-
ture insulator, the fibre is fitted and pressed into sheets or block to
give it a high mechanical strength. The pressing necessary to give
the high mechanical strength required for handling reduces the effec~
tiveness of the air spaces, and consequently, the thermal conductivity
of this product is not as low as that of other insulators in which many
air cells are retained.




(5) Lime Silica Block: This is a lime silica based block made
of reacted hydrous calcium silicate with sufficient mineral fibre in-
cluded to give good handle ability. Temperature limit of 1200°F maxi-
mum warrants use of this block for medium temperature applications.

(6) Kaolin Wool: A pure white wool blown from melted Kaolin
cl: y. Because of the high (3200°F) melting point of the clay, the final
pr. duct retains its resiliency up to 2100°F. It can be used commer-
cially in blanket or block form as described for mineral wool.

(7) High Temperature Plastic: Insulating cement made of min-
eral wool fibres processed into nodules and then dry mixed with clay.
To apply, this shall be mixed with enough water to give good trowelling
consistency. In final dried condition, it is a tough fibrous monolithic
insulation. Drying shrinkage may be considerable, and therefore scor-
ing of the surface is necessary to prevent random cracking upon driving.
Temperature limit (controversial up to 1800°F maximum) is claimed
by some manufacturers. This is used principally on boiler walls, ir-
regular shaped valves and fittings and heated tanks. Thickness of ap=-
plied layers should be limited to from 1/2" to 2", with suitable rein-
forcement. :

(8) Asbestos Cement: Asbestos fibres dry mixed with clay. To
apply, this shall be mixed with enough water to give good trowelling
consistency. In its final dried condition, it is fairly hard but not as
tough as the mineral wool base cement described in item (6) and is
easi y damaged. The drying shrinkage is comparable to that of high
tem erature plastic. Temperature limit is 1000°F maximum. It is
usec principally on indoor installation as a finish coat for insulation
on { ies and ducts and also sometimes on uncased boiler walls.

(9) Sealing Coat Mastics:

(1) Cutback Type: Asphalt with an asbestos filler
blended with castor oil that may have naptha as a filler.
Highly inflammable when applied, but tends to remain more
flexible over a long period of time. Sprays fairly smooth but
is difficult to trowel. POWERSEAL is a brand of approved
cutback type sealing mastic.

(2) Emulsion Type: Asphalt with an asbestos filler
and emulsified with water. Fireproof when wet, but tends to
become stiff and hard over a long period of time. Sprays rough
but is easy to trowel. INSULKOTE is a brand of approved emul~-
sion type sealing mastic.
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ADDENDUM
SPECIFICATIONS FOR INSULATION MATERIAL

ALL INSULATING BLOCKS SHALL MEET THE FQLLOWING REQUIREMENTS

(a) The linear shrinkage shall not exceed 2% after a 24-hour soaking
heat test at the following temperatures:

TYPE OF BLOCK SOAKING TEMP.(F)
85% Magnesia Block ( To Specification Listed Here In 600
Medium Temp. Block { " " " "o 1200
High Temp. Block  ( " " i ooy 1800

(b) The compressive strength after a 24-hour soaking heat test at the
temperature listed above shall not be less than three-quarters of
the strength of unheated samples.

(¢) The flexural or breaking strength (measured by ASTM Designation
C=-203) after a 24-hour soaking heat test at the temperature listed
above shall not be less than one-half of the strengths of unheated
samples,

(d) Unrestrained warpage of a 6'' by 18' sample after 96 hours on a
hot plate at the temperatures listed above shall not exceed 3/8
inches. The specimen shall have not more than one deep crack
(extending 3/4 through it). Insulation thickness for the hot plate
test shall be as follows:

Sample Total Insulation Thickness

Hot Face Thick= Over Hot Plate (add insula-

Temp. ness tion as necessary to sample)
600 85% Mag. Block 3n 3u
1200 Med. Temp. Block 4" 6
1800 High Temp. Block 4" 8"

HIGH TEMPERATURE INSULATING BLOCK

This block shall be moulded type composed predaminantly of calcined diatomaceous
earth uniformly mixed with suitable proportions of mineral reinforcing fibre and of
heat-resistant inorganic binder.

The physical properties shall be as follows:

Density 22 to 27 1b/cu.ft.
Compressive Strength

(at 10% deformation) 50 psi minimum
Flexural Strength (1b/sq.in.) 2.5 x density minimum

Thermal Conductivity = maximum
BTU/(hr.) (sq.ft.) (F/in.):



Mean Temp. Conductivity

400 0.70
800 0.80
1200 0.90

MEDIUM TEMPERATURE INSULATION BLOCK

Medium temperature insulating block may be any of the types listed below
unless there is a customer objection to a particular one. If one or more of
these materials is excluded by the customer's specifications the fact should
be noted on the Contract Information Sheets.

(1)

(@)

Lime-=-Silica Base Block - This block shall be reacted, hydrous

cailcium silicate with sufficient mineral fibre included to give good
handle ability. The physical properties shall be as follows:

Density (1b/cu.ft.) ' 11 to 16
Compressive Strength
(at 10% reduction in

thickness) 50 psi minimum

Flexural Strength
(per ASTM C=-203) 40 psi minimum

The thermal conductivity (expressed as BTU/sq.ft./hr./(F°/in.)
shall not exceed the following:

Mean Temp.(F) ’ Maximum
Conductivity
200 0.44
400 0.52
800 0.70

Medium Temperature Diatomaceous Earth Base Block = This

block shall be moulded type composed predominantly of either
calcined or uncalcined diatomaceous earth uniformly mixed with

suitable proportions of mineral reinforcing fibre and of heat-
resistant inorganic binder. The physical properties shall be as
follows:

Density (1b/cu.ft.) 16 to 24
Compressive Strength
(at 10% reduction in

thickness) 50 psi minimum

Flexural Strength
(per ASTM C=-203) 40 psi minimum

- 14 -
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The thermal conductivity (expressed as BTU/sq.ft./hr./F*/in.)
shall not exceed the following:

Mean Temp. Maximum Conductivity
200 * 0.54
400 0.60
800 0.72

(3) Mineral Wool Block - This block shall be a moulded type composed
of the best grade of mineral wool fibres with suitable heat resistant
inorganic binding material. The physical properties shall be as follows:

Density (1b/cu.ft.) 16 to 24

Compressive Strength .
(at 10% deformation) 12 1b/sq.in. minimum

Flexural Strength
(per ASTM C=203) 30 psi minimum

The thermal conductivity (expressed as BTU/sq.ft./hr./F*/in.)
shall not exceed the following:

Mean Temp. Maximum Conductivity
200 0.48
400 0.58
800 0.80

85% MAGNESIA INSULATING BLOCK

This block shall be made of 85% of pure carbonate of magnesia (4MgCO3’ Mgozﬂz.'
5H20) and between 10 and 15% of asbestos fibre. The carbonate of magnesia, and
asbestos shall be thoroughly mixed and uniformly distributed throughout the block,
Carbonate and sulphate of lime shall not exceed 1-1/2% of the total compound. The
thermal conductivity (expressed as BTU/sq.ft./hr./F*/in.} shall not exceed the
following:

Mean Temp. (F) Conductivity
200 0.47
300 0.50
400 0.53

The physical properties shall be as follows:
Density (1b/cu.ft.) 11 to 14

Compressive Strength
(at 10% reduction in
thickness) 50 psi minimum

Flexural Strength
(per ASTM C=-203) 40 psi minimum
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MATERIAL CONTRACT

MINERAL WOOL BLANKET INSULATION

Shall be composed of the best grade of mineral wool fibres compressed between
meta] fabrics to a density of not less than 10 lbs. per cu. ft. Tie wires between
the metal fabric on each side, shall be spaced on a maximum of 12 inches.

Thermal conductivity shall not exceed 0.70 BTU/sq.ft./hr./in./F* at 200°F (mean)
1" " t " 1t 0.80 tt oo " "o 4000 "

FIBRE GLASS BLANKET INSULATION

Shall be composed of the best grade of glass wool fibres compressed between
metal fabrics to density of not less than 10 lbs. per cu. ft. Tie wires between
the metal fabric on each side shall be spaced on a maximum of 12 inches.

Thermal conductivity shall not exceed 0.70 BTU/sq.ft./hr./in./F* at 200°F (mean)
tt iy (1] it 1t 0.80 tH <ot t e 1t t 400‘1' [R]

HIGH TEMPERATURB PLASTIC INSULATION

High temperature plastic insulation shall be the best grade of mineral wool insgla-
ting cement, make predominantly of mineral wool fibres, dry mixed uniformly with
other ingredients.

Thermal conductivity shall not exceed 0.70 BTU/sq.ft./hr./in./F* at 200°F (mean)
ft 1" " t " 0’80 (1) N tt 1t (1] 1t 400’” 1"

1 11 1t ] " 0.93 " (1201 1] 1" et 8000n "

To insure a homogeneous structure in applied high temperature plastic, it is de=
finitely required that factory premixed ingredients be supplied.

SEALING COMPOUND (EMULSION TYPE)

Insulkote or equivalent fibrated asphalt emulsion (long fibre asbestos with suitable
binder and filler): This compound shall have 55% maximum shrinkage, with a
minimum covering capacity, when dry of 42 sq.ft. 1/8" thick per 100 1b. It shall
be capable of withstanding without blistering, cracking, melting, running, or con~
tinuing to support combustion after flame has been removed, when a dried test
piece is placed vertically 2 in. from the end of a blowtorch with a 4 {n. long blue
flame, and exposed to flame 30 seconds.

SEALING COMPOUND (CUTBACK TYPE)

Shall be Powerseal or equivalent fibrated asphaltic type cutback. It shall be capable
of good adhesion to steel having a temperature of 200°F to 250°F or to Plastic in-
sulation.

ASBESTOS CEMENT

All asbestos cement shall be high quality long fibre. It shall not contain Portland
cement and none shall be added.

SUBSTITUTIONS
No substitutions for material specified shall be made without approval of B&W Co.
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