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SECTION 23 51 43.01 20

MECHANI CAL CYCLONE DUST COLLECTOR COF FLUE GAS PARTI CULATES
04/ 06

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the

requi renents for furnishing, installing, adjusting,
and testing of nechanical cyclone-type dust

col lector(s).

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R R R S R R I R R I R S R R R R R R S R I R I R I R R S R R S R R O

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The dust collectors are intended to be used
for flue gas particul ate renoval and collection
associated with coal-fired or oil-fired boilers and
refuse-fired waste disposal incinerators. Coal-fired
boil ers applicable to this specification are those
designed for pulverized coal firing, spreader stoker
firing, or underfeed stoker firing with capacities
rangi ng between 3.78 and 44 kil ogram of steam per
second 30,000 and 350, 000 pounds of steam per hour
The incinerators applicable to this specification
are those designed for burning municipal -type waste
having firing capacities between 454 kil ogram per
hour 1,000 pounds per hour and 182 My 200 tons per
day.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R
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NOTE: The follow ng information nmust be shown on
t he project draw ngs:

1. The physical geonetry of the cyclone relative to
t he plant.

2. The manner in which the cyclone is connected to
t he ductwor k.

3. The neans of physical support of the cycl one.

4. The anount of cl earance between the hopper and

fl oor.
EIR IR R R R S I I I I I I I I IR I R R S R I IR I IR I R I I R R I I A I I I R R I S I b R I b I IR I I I b I b b b b I I I b b b I

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM A36/ A36M (2019) Standard Specification for Carbon
Structural Steel

ASTM A123/ A123M (2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A139/ A139M (2022) Standard Specification for

El ectric-Fusi on (ARC)-Wel ded Steel Pipe
(NPS 4 and over)

SECTION 23 51 43.01 20 Page 4



ASTM Al167

ASTM A240/ A240M

ASTM A242/ A242M

ASTM A532/ A532M

ASTM A580/ A580M

ASTM A667/ A667M

ASTM B209

ASTM B209M

ASTM C401

ASTM C592

ASTM C612

(2011) Standard Specification for

St ai nl ess and Heat - Resi sti ng

Chrom um Ni ckel Steel Plate, Sheet, and
Strip

(2023a) Standard Specification for

Chrom um and Chrom um Ni ckel Stainless
Steel Plate, Sheet, and Strip for Pressure
Vessel s and for CGeneral Applications

(2024) Standard Specification for
Hi gh-Strength Low Al l oy Structural Steel

(2010; R 2023) Standard Specification for
Abr asi on- Resi stant Cast |rons

(2023) Standard Specification for
Stainless Steel Wre

(1987; R 2022) Standard Specification for
Centrifugally Cast Dual Metal (G ay and
VWhite Cast Iron) Cylinders

(2014) Standard Specification for Al um num
and Al unmi num Al |l oy Sheet and Pl ate

(2014) sStandard Specification for Al um num
and Al um num Al |l oy Sheet and Plate (Metric)

(2012; R 2022) Al unina and
Alunmi na-Silicate Castable Refractories

(2022a) Standard Specification for M neral
Fi ber Bl anket |nsul ati on and Bl anket - Type
Pi pe Insulation (Metal-Msh Covered)
(I'ndustrial Type)

(2014; R 2019) Standard Specification for
M neral Fiber Block and Board Ther nal
I nsul ati on

I NSTI TUTE OF CLEAN Al R COVMPANI ES (| CAC)

| CAC M2

| CAC M4

| CAC M5

| CAC M6

(1969) Cyclonic Mechani cal Dust Collector
Criteria

(1973) Information Required for the
Preparati on of Bidding Specifications for
Large Diameter Cyclones and Tubul ar
Centrifugal Collectors

(1975) Standardi zed Method of Particle
Si ze Determination and Col |l ection
Ef fi ci ency

(1981) Simplified Method of Efficiency
Cal cul ations from Fractional Efficiency
Curves
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA | CS 6 (1993; R 2016) Industrial Control and
Systenms: Encl osures

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON
( SMACNA)

SMACNA 1403 (2008) Accepted Industry Practice for
I ndustrial Duct Construction, 2nd Edition

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC SP 6/ NACE No. 3 (2007) Commercial Blast O eaning

SSPC SSPM (2010) SSPC Pai nting Manual, Vol ume 2,
Systens and Specifications

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS TT- P-28 (Rev H) Paint, Alum num Heat Resisting
(1200 Degrees F.)

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910- SUBPART D Wal ki ng - Working Surfaces

40 CFR 60 St andards of Perfornmance for New
Stationary Sources

.2 SYSTEM DESCRI PTI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect the applicable paragraph(s) fromthe
fol | owi ng:

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Use these paragraphs for multitube collectors
150 mr 6 inch diameter collecting tubes may cause a
pl uggi ng problem Designer nust investigate flue
gas particulate size, distribution and tendency of
particul ates to adhere to each other for the
specific project before selecting dianeter of

col | ector tubes.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: The third sentence of this paragraph nust be
used only when dust collector is used with spreader

stoker-fired boiler
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

[Dust collector(s) nmust be nultitube, mechanical cyclone type, having
col l ector tubes in accordance with |CAC M2, |CAC M4, |ICAC M5, and

| CAC M6. Collector(s) nust renmove fly-ash fromflue gas produced by a
[ pul veri zed coal -fired boiler] [spreader stoker-fired boiler] [underfeed
stoker-fired boiler] [No. 6 fuel oil fired boiler] [refuse fired waste
di sposal incinerator of water wall furnace design]. [There must not be

SECTION 23 51 43.01 20 Page 6



1

any reinjection fromdust collector hopper(s) into spreader stoker-fired
boiler.] Collector(s) nust be designed for [indoor] [outdoor]
installation and located in the flue-gas system between | ] outlet and
[ ] inlet [existing] l|ocations. Provide necessary gas distribution
devices in the ductwork ahead of and at the entrance of the dust
collector(s) to ensure even gas flow into the dust collector(s).]

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

NOTE: Use this paragraph for 600 mr 24 inch or

| arger dianeter cyclone collectors. A choice of
di ameter is dependent upon design paraneters that
nmust be anal yzed.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

[Dust collector(s) must be high-efficiency, nechanical cyclone-type, [600
nm [24 inch] [ ] dianeter centrifugal cyclone body with tangenti al
entry having arrangenents of one, two, four, or nore parallel unit

conbi nations in accordance with | CAC M2, |CAC M4, |CAC M5, and | CAC M 6.
Col l ector(s) nmust renove fly ash fromflue gas produced by a refuse fired
wast e di sposal incinerator of the no-boiler furnace design. Collector(s)
nmust be designed for [indoor] [outdoor] installation and |ocated in the
flue gas system between | ] outlet and | ] inlet [existing]

| ocations. Provide necessary gas distribution devices in the ductwork
ahead of and at the entrance of the dust collector(s) to ensure even gas
flow into the dust collector(s).]

3 PERFORMANCE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE:

1. The stack em ssion or efficiency requirenent

must conply with either (a) weight em ssion
standards: (b) opacity regulations; or (c) community
standards for visible em ssions. Conpliance with

exi sting em ssion codes may not satisfy the opacity
regulation. Simlarly opacity regulations may not
be as demandi ng as community standards. A specific
guantitative em ssion rate nmust be selected on the
basi s of the goals established.

2. Stack opacity is influenced by particle size
makeup. For exanmple, with pulverized coal -fired
boi |l ers, about 45 percent of ash particles are bel ow
10 microns in size; for a cyclone-fired boiler

about 70 percent are below 10 microns; for a
stoker-fired boiler, about 25 percent are bel ow 10
mcrons. A visually acceptable stack for these
three options nmight require residuals of 0.046 g/n8
0.02 gr per cf, 0.023 g/n8 0.01 gr per cf, and
0.0929 g/nB 0.04 gr per cf, respectively.

3. A 90 percent overall collection efficiency my
be attainable with nost coals burned in underfeed or
gravity feed stoker-fired boilers. Mechanica
cyclones nust be viewed as a part of an air

pol lution systemon boilers or incinerators. When
used as precleaners in conjunction with

el ectrostatic precipitators (ESP) or baghouses, a

SECTION 23 51 43.01 20 Page 7



hi gh efficiency cyclone is not necessary and nmay
even adversely affect the high efficiencies of the
ESP or baghouse. 1In addition, 90 percent efficiency
i s dependent upon particle size, distribution and
concentration as well as the collector being or not
bei ng used in conjunction with higher efficiency ESP
or baghouse collectors. The large dianeter cyclones
do have a | ow pressure drop, but the high efficient
mul titube collectors operate in a range from 747 to
1992 Pa 3 to 8 inches water gage.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

[Mul titube] [Centrifugal cyclone] collector nust operate with a mini num

overall collection efficiency of [ ] percent at a maxi mumdraft |oss of
[1992] [249] Pa [8] [1] I ] inch water gage when operating at

maxi mum [ conti nuous] [peak] rating of flue gas flow conditions, dust

| oadi ng, and dust particle size distribution specified in paragraph

entitled "Inlet Gas Conditions."

.4 DESI GN REQUI REMENTS
4.1 Mechani cal Cycl one Dust Col |l ector System

I ndicate the kind, size, collector arrangenent with duct gas distribution
devi ces, duct transitions, hopper access, wal kways, housi ng access, danper
and danper controls, draft gage and sanple portal connections, weight of
each conponent, and breakdown for shipnent. When detail draw ngs are
subm tted without statements describing sectional shipments, it will be
understood that no field assenbly of the equipnment will be required.

I ndicate the arrangerment of platforns, wal kways, stairways, and fixed

| adders that are required for operation, exanination, testing and

mai nt enance of each dust collector. Indicate the external connections,

| ocation of local controls and remote control panels, anchorages, and
supports required; the dinmensions needed for installation and correlation
with other materials and equi prent; and foundation and | oadi ng

i nfornmati on. Submit the |ayout draw ngs for each conponent showi ng design
and assenbly. Layout draw ngs nust show each hopper face with al
arrangenent including control zones. Submt wiring diagranms and control
schematics of all electrical and pneumatic circuits used.

.5  OPERATI NG EXPERI ENCE REQUI REMENTS
.5.1 Equi pnent

Provide only [a] dust collector[s] which neet[s] all of the operating
experience requirenments |listed bel ow

.5.2 Operati ng Experience

Manuf acturer nust certify that the manufacturer has constructed not |ess
than three nechani cal cyclone type dust collectors of the [nultitube
nmechani cal type] [high-efficiency; |arge-dianeter centrifugal cyclone
type] treating flue gas from[an incinerator] [a boiler] with [automatic]
[ manual ] conbustion control. Each collector nust have perfornmed

sati sfactorily, normal nmintenance or downtine of the associated [boiler]
[incinerator] included, for a period of not |less than 2 years treating at

| east | ] L/s acfmr of inlet gas at a tenperature of at |east [ ]
degrees C F, with inlet dust |oading of at |east [ ] grans per liter
grains per acf and outlet dust |oading of at nost | ] granms per liter
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1

grains per acf. In deternmining this experience:

a. Only collection of fly ash as produced by [coal -fired boilers]
[oil-fired boilers] [refuse-fired waste disposal incinerator] is
consi dered as equi val ent experience.

b. Only experience at the approxi mate flow gas volune, flue gas
tenperature and inlet dust |oading is acceptable.

.6 MANUFACTURER S FI ELD REPRESENTATI VE

Furni sh the services of [a] field representative(s) specifically trained
by the manufacturer to assist installers of their equipnment. Field
representative(s) nust be at the erection site during all phases of the
installation including unloading, hauling, storing, cleaning, erecting,
and testing. It is the responsibility of the field representative(s) to
assist the installer during the erection of [the] dust collector(s) and to
assure both parties that dust collector(s) [is] [are] being installed in
accordance with the dust collector manufacturer's recommendati ons. The
field representative(s) nust certify in witing to the Contracting Oficer
t hat dust collector(s) [has] [have] been installed as recomended by the
manuf acturer. The field representative(s) must supervise the adjustnent
of all controls, control devices, and conponents supplied with dust
collector(s) as necessary to place dust collector(s) in successfu
operation. Field representative(s) must instruct plant operators in
operation, care, and nmi ntenance of the dust collector(s). Witten notice
fromthe Contracting O ficer nmust be received prior to scheduling these
instructions. The field representative[s] services will be required for
approximately [3] [ ] days and will include [2] | ] round trips to
the job site

T RELATED REQUI REMENTS

Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS, nust apply.

8 SUBM TTALS

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submtta

items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G'. GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for

SECTION 23 51 43.01 20 Page 9



Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submttals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Centrifugal cyclone collector]
Mul titube collector]

Submit performance curves consisting of particle size
di stribution and fractional efficiency curves.

SD- 02 Shop Drawi ngs
Mechani cal cycl one dust coll ector system

SD- 07 Certificates
Lists of prior installations
Certification of testing capability

SD- 06 Test Reports
Vol tage testing certificate
Post-installation inspection of dust collectors
Performance test of dust collectors
Particul ate tests of dust collectors

Submit post installation inspection report within 15 cal endar

days after inspection stating the findings including a statenent
that [the] nechanical dust collector(s) [are] [are not] acceptable
for field performance tests. Performdust collector tests in
conjunction with boiler or incinerator. For each perfornmance test,
i ncluding cycling test and 100 percent | oad testing, submit data

specified in paragraph entitled "Inlet Gas Conditions" and
par agraph entitled "Dust Collector Data." Depict deficiencies and

SECTION 23 51 43.01 20 Page 10
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1

failures of conponents in test reports. Test reports for
particul ators tests nust certify that instrunents were calibrated
and readi ngs indicated are true, that conputations required for
testing are accurate, that acceptable nethods were used, and that
t he equi pnent performed in accordance with the requirenments or
perfornmed with depicted failures or deficiencies. Results of
additional tests nmust be recorded and submitted in a witten
report to the Contracting Oficer.
SD-10 Operation and Mai ntenance Data
Centrifugal cyclone collector, Data Package 3
Mul titube collector, Data Package 3
Submit in accordance with Section 01 78 23 OPERATI ON AND

MAI NTENANCE DATA. Include conplete installation, operation and
nmai nt enance i nstructions and data including nodels and seria
nunbers and part lists for the equi pnent.

9 QUALI TY ASSURANCE

9.1 Lists of Prior Installations

Submit within 30 days after award and prior to conmrencenent of
installation, a certificate containing the follow ng information:

a. Alist of at least three installations neeting requirenments set forth
i n paragraph entitled "Operating Experience."

b. Owner and |ocation of each installation

c. Date of owner acceptance of each installation

d. Collector nodel nunber.

e. Design inlet gas volune, L/s acfn.

f. Design inlet gas tenperature, degrees C F.

g. Design inlet dust |oading, grams per liter grains per acf.
h. Design outlet dust |oading grans per liter grains per acf.

i. Type of [coal-fired] [oil-fired] [boiler] [refuse-fired waste di sposa
i ncinerator].

. 9.2 Certification of Testing Capability

Certify that the factory is capable of performing electrical integrity
tests of 1000 volts for hopper heater nodul es, blanket or tape.

. 9.3 Vol tage Testing Certificate

Submit test.

.10 Bl D FORMB

| CAC M4 evaluation bid forns.
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1.11 DELI VERY AND ASSEMBLY

Shi p equi pnment conpletely factory-assenbl ed, except when physical size,
arrangenent, or configuration of the equipment, or shipping linitations,
makes the shipnment of conpletely assenbl ed equi pnent inpracticable, in
whi ch case assenbl e equi pnment and ship as shown on the approved shop
drawi ngs. The Contractor is responsible for all costs encountered in the
field for assenbly of sections, accessories, or appurtenances not |isted
in the proposal as requiring field assenbly.

1.11.1 Coor di nati on

Contractor must ensure that design paraneters of collector are coordi nated
by dust collector manufacturer w th manufacturers of system equi pnent and
installing contractor of ductwork with gas distribution devices which will
interface with, and optim ze system operation

1.12 DATA AND CONDI TI ONS

1.12.1 Boi | er Data

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect the applicable paragraph(s) fromthe
fol | owi ng:

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Depending on air pollution em ssion
regul ati ons, nechani cal cycl one-type dust collectors
shoul d not be used al one on pul verized coal -fired
boil ers. They should be used with, and ahead of,

el ectrostatic precipitators. Specify range of
properties for coal. |If other air pollution

equi prent exists or is proposed, list: description
type, rating, performance, condition, expected life
and how to be used with new equi pnent.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Insert appropriate Section nunber and title
in the blanks bel ow using format per UFC 1-300-02.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Desi gn nechani cal cyclone-type dust collectors for operation with [the
boiler(s) specified in [ 1] [boiler(s) manufactured by [ 1, Type
], Model No. | 1]. The boiler is a [new] [existing] [pulverized
coal -fired] [spreader stoker-fired] [underfeed stoker-fired] [No. 6 fue

oil fired] boiler rated | ] kil ogram per second of steam at [ ] kPa
pounds per hour of steamat | ] psi, having a gross heat input of
[ ] kilowatt million Btu per hour, and utilizing coal with the

foll owi ng approxi mate properties:

a. Proximte analysis, as received, percent by weight:
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Range
Mbi st ure [ 1]
Ash [ 1]
Vol atile Matter [ 1]
Fi xed Car bon [ 1]
Sul fur, percent by weight [ 1
Heating Val ue, Btu per pound [ 1

b. Utimte analysis, as received, percent by weight

Range
Mbi st ure [ 1]
Car bon [ 1]
Hydr ogen [ 1
Sul fur [ 1]
Ni trogen [ 1]
Oxygen [ 1
Ash [ 1]
Expect ed range of boiler steamoutput will be between [ ] and | ]
pounds per hour with peak |oads only between [ ] and [____ ] hours.

Proposed or other existing gas cleaning equi pment includes | ].
Boi |l er combustion is controlled [manual ly] [automatically]. The standby
fuel is | ].

[I'nci nerator Data

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE:

1. The standard classification of wastes is as
fol |l ows:
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CLASSI FI CATI ON

Type Descri ption

Princi pl e Conponents

Nonconbusti bl e

Moi st ur e

Heat i ng

Sol i ds ( Max.

Cont ent

Val ue (kJ

Per cent by

( Max.

per kg)

Wei ght

Percent)

0 Tr ash

Hi ghl'y conbusti bl e
wast e, paper, wood,
cardboard cartons,
including up to 10
percent treated paper,
pl astic or rubber
scrap, commerci al
industrial sources

and

10

19, 805

1 Rubbi sh

Conbusti bl e waste
paper, cartons, rags,
wood scraps,

conbusti bl e floor

sweepi ngs,
conmerci al ,
i ndustri al

donesti c,
and
sour ces

10

25

15, 145

Ref use

Rubbi sh and gar bage;

residenti al

sources

50

10, 019

Gar bage

Ani nmal
wast e,
hot el s,

and

veget abl e

restaurants,
mar ket s;

institutional,

conmerci al ,
i ndustri al

and
sour ces

70

5825

Ani nmal

Car casses,

or gans,

solids and
organic
wast es

solid organi c wastes;
hospital, |aboratory,
abattoirs, ani mal
pounds, and sinilar
sour ces

85

2330

Loose Paper

23, 300

Loose Wod

23, 300

Classified Materi al

H ghl y- conmbusti bl e

wast e, paper, cardboard
cartons including up to
10 percent plastics and

16,310 to
23, 300
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CLASSI FI CATI ON

Type Description |Principle Conponents Nonconbusti bl | Mbi sture |Heati ng
Solids (Max. |Content Val ue
Per cent by ( Max. (Btu per
Wi ght Percent) |Pound)
0 Trash H ghly conbusti bl e waste, |5 10 8, 500
paper, wood, cardboard
cartons, including up to
10 percent treated paper,
pl astic or rubber scrap
commerci al and industri al
1 Rubbi sh Conbusti bl e waste paper, 10 25 6, 500
cartons, rags, wood
scraps, conbustible floor
sweepi ngs, donesti c,
conmerci al, and
industrial sources
2 Ref use Rubbi sh and gar bage; 7 50 4,300
residential sources
3 Gar bage Ani mal and veget abl e 5 70 2,500
waste, restaurants,
hotel s, markets;
institutional,
conmerci al, and
industrial sources
4 Ani nmal Carcasses, organs, solid 5 85 1, 000
solids and organi ¢ wastes; hospital,
organic | aboratory, abattoirs
wast es ani mal pounds, and
simlar sources
Loose Paper - - 10, 000
Loose Wod - - 10, 000
Classified Materi al Hi ghl y-conbusti bl e waste, |- - 7,000 to
paper, cardboard cartons 10, 000

including up to 10
percent plastics and
treated paper

2.

Include ash analysis if available. Cassified
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mat eri al contents description may change as plastic
use increases. Check Incinerator Institute of
Anerica for |latest information

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: Insert appropriate Section nunber and title
in the blanks bel ow using format per UFC 1-300-02.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Desi gn nechani cal cyclone-type dust collector(s) for operation with [the
i ncinerator(s) specified in | 11 [incinerator(s) nanufactured by

[ 1, Type [ ], Model No. | 1]. The incinerator is a [new
[existing] installation capable of burning | ] [ kil ogranm pounds] per
hour [ My tons per day] of type [O], [1], [2], [3], [4], [!oose paper]

[l oose wood] [classified material] wastes. The expected range of

i ncinerator operation will be between | ] and [ ] [ kilogranm pounds
] per hour [ My tons per day] of wastes. Incinerator conbustion is
controlled [nmanual ly] [automatically]. Auxiliary fuel is | ].

Proposed or other existing gas cleaning equi pnment includes | 1.1

1.12.2 Inlet Gas Conditions

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE:

1. To properly apply their equipnment, the dust
col l ector manufacturer nust know the expected inlet
gas conditions. This information can best be
supplied by the boiler or incinerator manufacturer

2. In determining the inlet gas conditions for

exi sting installations, source testing should be
performed to deternmine the gas fl ow and contents.
Gas vol unme determ nati ons should be nade using a
Pitot tube in accordance with | CAC "Test Procedure,"
Bulletin 101. This publication incorporates ASME
techni ques as called for in ASME PTC 38 "Determ ning
the Concentration of Particulate Matter in a Gas
Stream " For particul ate | oading an actual sanple
shoul d be taken and anal yzed i n accordance w th ASME
PTC 28, "Determining the Properties of Fine
Particul ate Matter" or in accordance with EPA 40 CFR
60, Appendix A, Method 5 or Method 17 or applicable

| ocal standard.

3. If off-design conditions exist, the follow ng
rel ati onships are available for estination purposes:

For Vari able Gas Fl ow Rate

100 - Eff (1) = [
100 - Ef (2) [Q

2)] 0.5
1)] 0.5
For Constant Gas Fl ow Rate:

100 - Eff (1) = [
100 - Eff (2) [

2)] 0.5
)] 0.5

SECTION 23 51 43.01 20 Page 16



For Variations in Gas Density:

100 - Eff (1) = [Pp-Pg(2)] 0.5
100 - Eff (2) [Pp-Pg(1)] 0.5

For Moderate Changes In Gas Particul ate Loadi ngs:

100 - Eff (1) = [C(2)] 0.183
100 - Bff (2) [C(1)] 0.183

Eff: Collector Efficiency
Pp: Particul ate Density

Q Vol une Fl ow Rate

Pg: Gas Density

U Gas Viscosity

C Particul ate Concentration

1,2: Qperating Conditions (Mass Per Unit Vol une)

4. Mechani cal cyclone type dust collectors should
be able to handle up to 120 percent of inlet flue
gas vol une.

5. For newinstallations, the inlet gas conditions
shoul d be obtained fromthe boiler or incinerator
manufacturer. |If this is not possible, the gas
contents nust be estimated. Wien estimates are nade,
t he em ssion factors and handbook data shoul d be
taken from U. S. Environmental Protection Agency
publication No. AP-42, "Conpilation of Air Poll utant
Emi ssion Factors" with the |atest suppl ements.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Supply excess air percentage for incinerator
applications.

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

Desi gn nechani cal cyclone-type dust collector(s) for inlet gas conditions
fromthe [boiler(s)] [incinerator(s)] specified above. Dust collector
manuf acturer nust coordinate the application of his equipnent with the
[boiler] [incinerator] manufacturer to assure that the collection
efficiency specified herein is attained. The inlet gas conditions are:

Desi gn Data Percent of Boiler Load

25 50 7% 100
a. Inlet gas volume, L/s: [ 1 |l 1 |l | ]
b. Inlet gas tenperature, degrees C [ | 1|l 11 ]
c. Inlet gas density, kilogram per cubic nmeter: [ 1 I ] [ 1 [ ]
d. Inlet gas noisture, percent by weight: [ 1 |l ] [ | ]
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Desi gn Data Percent of Boiler Load
25 50 75 100

e. Inlet dust |oading, grams per liter (kg per [ [ ] [ 1 [

kJ):

f. Atitude above sea level, m [ [ | 110

g. Particle size distribution:

Desi gn Dat a Percent of Boiler Load
25 50 75 100

a. Inlet gas volune, acfm [ [ ] [ |

b. Inlet gas tenperature, degrees F: [ [ ] [ 111

c. Inlet gas density, pounds per acf: [ [ ] [ 1 [

d. Inlet gas noisture, percent by weight: [ [ ] [ 111

e. Inlet dust |oading, grains per acf (lbs per [ [ ] [ 1 [

MVBTU.

f. Altitude above sea level, ft:

g. Particle size distribution:

Si ze, Mcrons Maxi mum Per cent

(D aneter) by Wi ght Less
Than Particle
Si ze

60 and Over [ ]

40 [ 1

30 [ 1]

20 [ 1]

15 [ 1]

10 [ 1]
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Si ze, Mcrons Maxi mum Per cent

(D aneter) by Wi ght Less
Than Particle
Si ze

60 and Over [ ]

7.5 [ ]

1.0 [ 1]

0to 1.0 [ ]

Tot al 100.0

h. Fly ash density for
pounds per cubic foot:

i. Fly ash density for weight determ nation
pounds per cubic foot:

j. Fly ash specific gravity:

k. Excess air

Cont ract or

collector(s) to operate efficiently over the possible range of

(range): [

must verify data in the field and nust design the dust

condi tions.

1.12.3

The follow ng design criteria nust apply to [each of]

collector(s). Applicable criteria nust

Dust Col | ect or

Dat a

maxi mum conti nuous rati ng.

a. Mnimumcollection efficiency,
b. Gas velocity range through dust collector

c. Maxi mum pressure drop through dust collector at design condition of
Pa i nches water gage [ ].

1.

flue gas flow and inlet dust
d. Maxi mum hopper storage capacity,
e. M ni mum hopper storage capacity,

f. Mnimm hopper valley angl e degrees from horizontal

| oadi ng,

percent [

each hopper,

each hopper,

hours [
cubic meter

[57]

g. M nimum hopper side slope angle degrees from hori zont al

h. M ni mum casi ng design pressure at

— 1

i. Mninmmcasing design vacuum at

[

j . Mnimm casing design tenperature,

t he dust
be based on fl ow conditions at

m's fps] ].

f eet

[
[60] [

1.

[21 degrees C] [70 degrees (] |
Pa i nches water gage [ m nus 6225 m nus 25] [ ].

degrees C F | ].
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hopper vol ume design kil ogram per cubic neter
[640] [40] [____]

kil ogram per cubic neter
[1440] [90] [___ 1]

]

i nl et gas

1.

1.

1.

[ 260 degrees C] [500 degrees F]
Pa i nches water gage [ plus 3735 plus 15] |

— 1



PART 2 PRODUCTS

2.1 MATERI ALS

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: Sel ect the applicable paragraph(s) fromthe

fol | owi ng:
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Use these paragraphs for nultitube collectors
150 mr 6 inch diameter collecting tubes may cause a
pl uggi ng problem Designer nust investigate flue
gas particul ate size, distribution and tendency of
particul ates to adhere to each other for the
specific project before selecting dianeter of

col  ector tubes.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Mul titube collector parts exposed to flue gas nust have a multil ayer

internal lining having physical characteristics suitable for the service
and able to wi thstand abrasive and chemi cal action of flue gas and fly
ash. Insulating properties of Iining nust be such that netal skin

tenperature must not exceed 343 degrees C 650 degrees F. All parts
subj ect to deterioration nmust be accessible for inspection, maintenance or
repl acenent. Materials used must conformto the foll ow ng requirenents:

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use ASTM A242/ A242M st eel when material is
subj ected to continuous tenperatures of 204 degrees C
400 degrees F or higher.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a. Exterior shell: [ASTM A242/ A242N Type 1] [or] [ASTM A36/ A36N] 6 nmr
1/4 inch mninmumthickness.

b. Hoppers: [ASTM A240/ A240NM] 6 nmr 1/4 inch mni mumthickness.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use ASTM A242/ A242M steel when naterial is
subj ected to continuous tenperatures of 204 degrees C
400 degrees F or higher.

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

c. Collecting and outlet tube sheets: [ASTM A242/ A242N Type 1] [or] [
ASTM A36/ A36M] .

d. CQutlet tube: [ASTM A139/A139N Steel] [or] [ASTM A667/ A667M
Centrifugally Cast Iron] [or] [ASTM A532/ A532lv, Abrasi on Resi stant
Cast lron].

e. Collecting tube: [ASTM A667/ A667N Centrifugally Cast lron] [or] |
ASTM A532/ A532l, Abrasion Resistant Cast lron].

f. Inlet vanes: [ASTM A667/A667N Centrifugally Cast lron] [or] [
ASTM A532/ A532l, Abrasion Resistant Cast lron].

g. Gaskets: Type E, fiberglass suitable for service tenperatures up to
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371 degrees C 700 degrees F.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use ASTM A242/ A242M steel when material is
subj ected to continuous tenperatures of 204 degrees C
400 degrees F or higher.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

h. Inlet manifold: [ASTM A242/ A242N Type 1] [or] [ASTM A36/ A36N] 6 mr
1/4 inch mni mumthickness.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Use ASTM A242/ A242M st eel when material is
subj ected to continuous tenperatures of 204 degrees C
400 degrees F or higher.

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

i. Structural and miscellaneous steel: [ASTM A242/A242N Type 1] [or] |
ASTM A36/ A36M] .

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use these paragraphs for 600 nr 24 inch or
| arger dianeter cyclone collectors. A choice of
di anmeter is dependent upon design paraneters that
nust be anal yzed (See paragraph entitled "SD 81,
Operation and Mai ntenance | nstructions, parts and

Testing") and satisfied for each specific project.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

[Centrifugal cyclone collector parts exposed to flue gas nust be of

mat eri al s havi ng physical characteristics suitable for the service and
able to withstand abrasive and chenical action of flue gas and fly ash.
Material s used nust conformto the follow ng requirenents:

a. Cone: ASTM A36/A36lN, 6 mr 1/4 inch m nimumthi ckness.

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: Use ASTM A242/ A242M steel when material is
subj ected to continuous tenperatures of 204 degrees C
400 degrees F or higher.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

b. Body: [ASTM A242/ A242N Type 1] [or] [ASTM A36/ A36N] 6 nmm 1/4 inch
m ni mum t hi ckness.

c. Hoppers: [ASTM A240/ A240N] 6 mr 1/4 inch m ni mum t hi ckness.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: Use ASTM A242/ A242M st eel when material is
subj ected to continuous tenperatures of 204 degrees C
400 degrees F or higher.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

d. Inlet manifold: [ASTM A242/ A242N Type 1] [or] [ASTM A36/ A36M] .

e. Dense castable abrasion resistant lining: ASTM C401, d ass B.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use ASTM A242/ A242M st eel when material is
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subj ected to continuous tenperatures of 204 degrees C
400 degrees F or higher.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

f. Structural and m scell aneous steel: [ASTM A242/ A242\v Type 1] [or] |
ASTM A36/ A36M . ]

2.2 FABRI CATI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect the applicable paragraph(s) fromthe
fol | owi ng:

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use these paragraphs for multitube collectors.

150 mr 6 inch diameter collecting tubes may cause a
pl uggi ng problem Designer nust investigate flue
gas particulate size, distribution and tendency of
particul ates to adhere to each other for the
specific project before selecting dianeter of
col l ector tubes.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[Fabricate nmultitube type nechani cal dust collector(s) of welded and
flanged steel with structural steel supporting framework. Arrange
internal inlet tubes so that no tube is nore than one row away from
alleyway with a mninumw dth of 460 mm 18 inches that will allow total
accessibility for inspection and cl eaning of tubes. Recovery vanes are
not required and rmust not be provided on dust collectors that receive the
gases fromoil burning [boilers] [incinerators]. Stresses due to draft
differential and thernmal expansi on nust not cause excessive deflection of
pl ates or nembers. Joints between tubes and tube sheets nust be gas
tight; dust collector housings nmust be gas tight and dust tight. Flange
flue gas inlet and outlet connections and arrange to accomopdate
connecting breeching as shown on drawi ngs. Arrange tubes in outlet and
hopper sections so that no tube is nore than two rows from physical access
froman alleyway with a mnimumw dth of 600 mr 24 inches.]

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use this and associ ated paragraphs for 600 mr
24 inch or larger dianeter cyclone collectors. A
choi ce of dianeter is dependent upon design
paraneters that nust be anal yzed (See paragraph
entitled "SD-81, Operation and Mai ntenance
Instructions, Parts and Testing") and satisfied for
each specific project.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

[Fabricate [600 mmM [24 inch] | ] dianeter centrifugal dust cyclone
collector(s) of welded steel. Provide all portions of collector(s)

subj ected to high tenmperature flue gas flowwith a nultilayer interna

i ni ng having specified insulating and abrasion resistant properties
suitable for service intended. In addition, provide inside surfaces of
outlet nanifold with ASTM C401, C ass B abrasion resistant lining. Lining
nust be suitable for maxi mur 343 degrees C 650 degrees Fof netal skin
tenmperatures. Apply and reinforce Iining in accordance with Iining

manuf acturer's recommendati ons to resist cracking, spalling, and
blistering. Provide each hopper with a flanged fly ash outl et connection
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2.

to accept fly ash transportation systemvalves. Flange flue gas inlet and
outl et connections and arrange to accombdate connecting breechi ng as
shown on draw ngs. ]

2.1 Structural Supports

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Delete 1st sentence if project is not |ocated
in seismc Zone 3 and 4 of the Uniform Buil ding
Code. Use 6 mr 1/4 inch thick steel for
tenmperatures over 260 degrees C 500 degrees F

Detail structural supports on the drawings. btain
from manufacturer and provide coll ector operating
pressure and design pressure (PaWC

negati ve-positive) and design tenperature (degrees C
F) on draw ngs.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ Specify support for dust collector(s) for seisnic probability zone [3]
[4] in accordance with Section 22 05 48.00 20 MECHANI CAL SOUND VI BRATI ON
AND SEI SM C CONTRCOL.] Design dust collector(s) to support its own dead
wei ght plus insul ation, maxi mum wei ght of accurul ated fly ash, and the
foll owi ng external |oads based upon flue gas flow at naxi mum conti nuous
[boiler] [incinerator] load rating and naxi mum pressure drop across the
dust collector.

a. Snow | oad, kilogram per square neter pounds per square foot[__ ]

b. Wnd |oad, kilogram per square neter pounds per square foot[__ ]

c. Live load, kilogramper square neter pounds per square foot[_ ]
. 2.2 Hopper s

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify access door for clean gas side of
collector(s) if such access door is not provided in
t he cl ean gas ductwork.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de dust hopper(s) with dust collector(s). Provide a mnimm of one
pyram d hopper for each collector. Fabricate all hopper plates of 6 nmv
1/ 4 inch thick ASTM A240/ A240N, Type 316 stainless steel. Provide
hopper(s) with untapered fillet sheets, fabricated of cold rolled 10 gage
ASTM A167 Type 316 stainless steel in each corner. Extend fillet sheets
the full length of the corner. Seal weld the fillet sheets to the hopper
wal I s. Provide closure sheets at the top of the hopper at each corner to
prevent flow into the area between the fillet sheet and the hopper
corner. Steel reinforcements not in contact with the gas or ash may be
ei ther [ASTM A167] [ASTM A240/ A240N] Type 316 stainless steel or

ASTM A242] A242v Type 1 structural steel. Welding rods nust be
specifically selected to be conpatible with the base netal and nust be
submitted to the Contracting O ficer for approval. Provide protection of
rods agai nst noisture whether for factory or field assenbly.

.2.2.1 Hopper Accessories

Provi de at |east one key interlocked hinged inspection cleanout and access
door on each hopper with gas tight seals. FEach |ock nust have a key
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unique for this installation. Keys nust not be able to be renpved from
t he | ocks when access doors are opened. Access doors nust be a m ni mum
openi ng size of 460 by 600 mr 18 by 24 inches for rectangul ar openi ngs and
600 mr 24 inches inside diameter for round openings. Hoppers with gas
baf fl es must have access doors on both sides of the hopper. Provide each
hopper with provisions for attachnment of vibrators. Hoppers nust have
adequate flexibility for vibrating. Provide each hopper with two 100 nmr 4
i nch poke holes with a tee wash connection and screwed caps. Position
poke holes to permt only downward thrusts into the hopper. A special
rei nforced "poundi ng area" plate nust be provided on each hopper face for
external manual vibrating. Each pounding plate nust be 300 by 300 by 25 mm
12 by 12 by 1 inch thick ASTM A36/ A36Npl ate steel. Provide a work
platformwith fixed stairs and railing and toe board to each poundi ng area
for units with pounding areas nore than 1.50 neters five feet above
ground. Pounding plate rmust not be insulated. Insulation nust be neatly
finished at this discontinuity. Provide a flanged fly ash outl et
connection on each hopper to accept the fly ash transportation system
equi pnrent. Provide access hatch not |ess than 200 by 200 mr 8 by 8 inches
for cleanout within 200 mr 8 i nches above flange on opposite sides. Bolt
down type hatches are acceptable for the cleanout hatch

2.2.2.2 Hopper Vi brators

Provi de each hopper with 2 vibrators set at the md-height and on opposite
sides. Vibrator controls nmust be interfaced with ash collection systemto
provi de vibrator operation only at the inception and during an evacuation
cycle. Operation must be automatic. Provide nanual override control for
hopper vibrators and evacuation systemin the hopper area. Enclose
override control (s) in [a] case(s) to prevent accidental energization of
systens. Place a warning over the vibrator nmanual control with the
following inscription: "WARNING VIBRATOR CONTROL. DO NOT ACTI VATE
UNLESS HOPPER EVACUATI ON SYSTEM | S OPERATI NG "

2.2.3 Mul titube Collector Collecting and Qutlet Tubes
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NOTE: Use these paragraphs for nultitube collectors.
150 mr 6 inch diameter collecting tubes may cause a
pl uggi ng problem Designer nust investigate flue

gas particul ate size, distribution and tendency of
particul ates to adhere to each other for the

specific project before selecting dianeter of

col  ector tubes.
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Fabricate nultitube collector collecting tubes of material specified in
paragraph entitled "Materials." WMaterial must have a Brinell hardness of
not |less than 400. Attach collecting tubes to tube sheet so that tubes
may be readily renmovabl e and repl aceable. Collecting tube dianeter mnust
be not less than [150 m] [6 inches] | ]. Fabricate nultitube

coll ector outlet tubes, to convey clean gases out of collector, of

material specified in paragraph entitled "Materials,"” and vary length with
| ongest row at flue gas inlet to collector. Provide steel wear angles not
| ess than 100 by 100 by 10 mm 4 by 4 by 3/8 inch vertically tack welded in
5 or 6 places onto the exterior surface of the inlet row of the outl et
tubes. Locate each angle so that each leg faces the inlet flue gas and
deflects the flue gas by protecting the exterior surfaces of each outl et
tube along the inlet row from abrasive particles contained in the incom ng
flue gas. These vertical wear angles nmust extend between the top of the
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bott om header sheet and the bottom of the top header sheet on the inlet
row of the outlet tubes.

.2.4 Hopper Heating Systens
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NOTE: Use this paragraph when units are operated

where i ncom ng gases nay be cool ed bel ow dew point.
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Provi de a hopper heating systemfor each cycl one hopper as specified
her ei n.

.2.4.1 Hopper Heater System Design

The system nust be furni shed by the collector manufacturer with al

material required for mounting and rmust be designed to provide a 66
degrees C 150 degree F rise in tenperature in the hopper, in the vicinity
of the heaters, during offline and startup conditions. The system nust be
sized to provide a hopper skin tenmperature of not |ess than 121 degrees C
250 degrees F when insul ation specified herein is in place during m ninmm
equi prent operating tenperatures. Design systemw th a m ni mum heating
safety factor of 1.1 and a m nimumw nd heat |oss factor of 1.12. Provide
system wi t h maxi mum heat er coverage between hopper stiffeners utilizing
nodul ar heaters and flexible blanket or tape heaters for the hopper throat
heating. Heater nodul es nmust cover at |east 33 percent of the hopper

area, must cover the bottom portion of the hopper to the nmaxi mum extent
possi bl e, and nmust extend at |east 70 percent up the hopper height. Use
flexible electric heating bl ankets or tapes, capable of w thstanding 427
degrees C 800 degrees F, where nodul ar equipnment will not fit. Design al
equi pnment to withstand natural and induced vibrations, plus shock | oadings
normal |y experienced during operation of the dust collector and ancillary
equi prrent i ncl udi ng manual rapping of the strike plates. The hopper
heat er system nust be individually, thernostatically controlled with

adj ust abl e setpoint and rmust be furnished and installed conplete including
all power, control, and al arm conponents. Locate the |ow tenperature and
control thernocouples in the | ower portion of each heater zone. Heater
power voltage nmust be 480 volts AC. Heater control voltage nust be 120
volts AC.

Hopper Heater Mbdul e Design: Heater nodul es nmust be sel f-contai ned and
each nodul ar heater nust be furni shed conplete. The nodul es nust have a
flexible heating face to conformto the irregularities of the hopper
surface, providing intinmte contact between the heaters and the hopper,
and providi ng maxi mum heat transfer. Hopper heater nodul es nmust be of | ow
watt density design (maxi mum of 0.0047 watts per square mr 3 watts per
square inch of resistance elenment) with a mnimum of 6 parallel resistance
pat hs per heater (continuous bl anket type el enents nmust be deened to neet
the nmultipath requirement). Heating elenent in the nodul e nust be capabl e
of being operated at and nust be rated at 2690 watts per square neter 250
watts per square foot, but must be designed to operate at 2152 watts per
square nmeter 200 watts per square foot. Size all wiring, circuits, and
controls for 2690 watts per square neter 250 watts per square foot. Tota
power density nust not be | ess than 4304 watts per square neter 400 watts
per square foot of heater nodule surface. Provide hopper throat bl anket
heater with a single heating elenent. Blanket el enment nust renmain on
during startup, offline, and online operating conditions. Heating

el ements nust be nade of 600 series stainless steel alloy or nickel-chrone
all oy encased in a mnimum 20 gage al um num or al um ni zed-steel nmounting
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pan or casing. Two sets of heater pigtails nust exit each nodul e, one set
of pigtail for each element and circuit. Heater pigtail wires and

i nterconnecting wires nmust be multi-strand copper wire with high
tenmperature (454 degrees C 850 degrees F) insulation. Provide heater
pigtails with strain relief fabricated in such a manner as to prevent
danmage to the heater nodul es due to rough handling. Pigtails nust be of
sufficient length to reach the termnal box. Splices nust not be
permtted in pigtails fromnodul es, tapes, or blankets to the tern na

box. Test each nmodul e, bl anket, or tape for electrical integrity at 1,000
volts prior to installation. Heating units supplied nust have netal |abels
firmy attached to the unit listing the wattage and voltage of the unit.
Heating units and nounting hardware nust be fabricated of high tenperature
mat eri al s capabl e of withstanding 454 degrees C 850 degrees F. Insulate
heating units with high tenperature woven glass cloth or mneral fiber

M ca or magnesi um oxi de i nsul ated heaters nust not be provided.

.2.4.2 Hopper Heater Controls

Each hopper heater nust be thernostatically controlled wth adjustable set
poi nt and nust be furnished and installed conplete including all power,
control, and al arm conponents. The thernostats for nonitoring tenperature
nmust be 120 volt AC adjustable type nounted in NEVA | CS 6, Type 4

encl osures. For thernostatic control of the hopper heater system the
Contractor must provide a Master Hopper Heater Control Panel for the
Plant, a Local Hopper Heater Control Panel for the [boiler] [incinerator],
and a Local Hopper Heater Termi nal Box at the hopper(s). The Contractor
must furnish all materials, tools, and | abor required for connections of
circuits and wiring between | ocal hopper heater term nal boxes, |oca
hopper heater control panel(s), and the master hopper heater contro

panel (s).

a. Local Hopper Heater Termi nal Box: On each hopper, provide hot-di pped
gal vani zed NEMA | CS 6 Type 4 hopper heater ternminal boxes with
term nal bl ocks for connection of heater pigtails and thernostat
| eads. Terminal blocks in each term nal box rmust contain a sufficient
nunber of terninals to connect heater pigtails and thernocoupl es.

b. Local Hopper Heater Control Panel: Provide each [boiler]
[incinerator] with a | ocal hopper heater control panel |ocated in the
control room Each |ocal hopper heater control panel nust contain
term nal bl ocks for power, control, and alarmcircuits, one contro
tenperature thernostat, one | ow tenperature alarmthernostat, nmgnetic
contactor and alarmrelay with two nornally open contacts, and
auxiliary relays for autonatic operation of the heater system
Provide a 3-pole fused switched main di sconnect device and a fused
control transformer having a 120-volt AC secondary for connection to
the [boiler] [incinerator] |ocal hopper heater control panel. Provide
thernostats with a set point range of 38 to 260 degrees C 100 to 500
degrees F. Thernostats nust neasure hopper skin tenperature using
ungrounded, Type J thernocoupl es. The | ocal hopper heater control
panel cover must contain the foll ow ng devices.

(1) "START UP," "ON LINE " "OFF," "AUTO' selector swtch
(2) 120 V "ON' red light with integral transfornmer.
(3) 120 V "LO TEMP" alarmwhite light with integral transformer.

(4) Device and encl osure nanepl at es.
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2.

Wre the selector switch for the follow ng system operation
(1) "START UP': All elenents on (includes throat heater).
(2) "ONLINE': Al elements on (includes throat heater).
(3) "OFF': Al elenents off.

(4) "AUTO': Control functions transfer to Master Hopper Heater
Control Panel

c. Master Hopper Heater Control Panel: Provide panel (s) containing
rel ays, contactors, circuit breakers, control transforners, and ot her
devices required for conplete control of [each] hopper heater system
Locate Master Hopper Heater Control Panel(s) in the control room
Panel conmponents must be factory installed and wired in a NEVA | CS 6,
type 4 enclosure and rmust include the foll ow ng:

(1) A nmin circuit breaker

(2) Acircuit breaker and contactor alarmrelay with two normally
open contacts. The contactor nust have a 120-volt operating coil

(3) "START UP," "ON LINE," "OFF," selector switch for each hopper

(4) 120 Vred "ON' light and 120 V white "LO TEMP" alarmlight with
i ntegral transformers.

(5) Auxiliary relays and equi pnent required for operation of the
heati ng al arm systens.

(6) Device and encl osure nanepl at es.
(7) Fused control transformer having a 120 volt AC secondary.

2.5 Fly Ash Level Al arns

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The nucl ear detector radiation should not
exceed 6x10-7 sievert per hour 0.06 mR/H. The
desi gner nust contact the safety departnent of the
using activity to coordinate the linmt of the
surface radiation and edit into this paragraph that
limt for the specific project.
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Provi de each hopper with a fly ash level alarmutilizing factory installed
| ead shi el ded nuclear type detectors. The detectors nust be single-point
ganma source and detection units. Provide |ead shielding to cover the
det ector and surroundi ng nounting surfaces and additional |ead shielding
requi red around the source housing to limt the maxi num measured surface
radi ati on at any surface accessible to personnel during normal operation to
[ 6x10-7 sievert/hr] [0.06 nR hr] | ] above ground radiation. Provide
manuf acturer's standard nucl ear warning sign. Provide detectors conplete
with separately nounted el ectronic units which nust include a |ocal high
| evel indicating light and relays for use with annunciation system herein
specified. Relays nust be rated 10 anperes, 120 volts AC, or 125 volts DC
continuous duty. Switch housing for all hoppers nust be dustproof and nust
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be nmounted at one easily accessible |ocation. Locate all detector and
source el ectronics at the hopper control panel. Detector nust be

expl osi on proof and have waterjacketing. Al armnust be able to w thstand
vi bration and tenperatures up to 427 degrees C 800 degrees F. Provide the
source with a | ockabl e shutter mechani smoperated by an external handle to
totally isolate the beam when in the closed position. Electrical supply
nmust be 120 volts, single phase, 60 hertz. Locate alarmat the 50 percent
hopper capacity level. Provide each hopper with two sensors--one at the
alarmlevel, and one at the enpty level. Level reproductivity nust be
within one inch. Al outdoor conponents mnust operate between minus 40 and
93 degrees C 40 and 200 degrees F

.2.5.1 Hopper Source and Access Door

Source for each hopper nust be Cesium 137. Design source head with a
spring return off systemin the event of renote cable actuator failure.
Interl ock source with hopper access door(s) to prevent entry into hopper
unl ess source has been secured. Hopper access door key must only be able
to open one pair of hopper doors.

.2.5.2 Hopper Level Signals

Hopper | evel signals, based on hopper |evel status indicator system nmnust
report to a mcroprocessor through a coaxial cable system Provide each
hopper with two indicators, one for full and one for enpty. A flashing
light nmust indicate a wall buildup. Loss of power for any period of tine
must not require a recalibration. Provide mcroprocessor with a NEVA | CS 6,
Type 4 encl osure.

.2.6 Duct wor k

Section 23 35 19.00 20 | NDUSTRI AL VENTI LATI ON AND EXHAUST, and SNVACNA 1403,
for [Class Ill] [Cass IV] duct construction suitable for system operating
pressures and tenperatures indicated. Provide duct materials, fittings,
hangers, supports, flanges, gaskets, expansion joints, connections, relief
vents, reinforcenents, [and corrosion protection] for the [existing] flue
gases [to be] encountered in accordance with SVACNA 1403.

.2.6.1 Ductwork to Cycl ones

Design all ductwork between [boilers] [incinerator(s)] and cyclone(s) to
be self-cleaning. Ductwork neeting the follow ng requirenents will be
consi dered to be sel f-cleaning.

a. A duct at an angle greater than 45 degrees to the horizontal plane
wi th gas flow ng downward.

b. A duct at an angle greater than 60 degrees to the horizontal plane
with gas flow ng upward

c. A duct with hopper-shaped bottom and a conveyor[ specified in Section
23 51 43.03 20 FABRIC FILTER DUST COLLECTOR OF FLY ASH PARTI CLES I N
FLUE GAS to renove the settled dust].

.2.6.2 Flue Gas Velocity
Fl ue gas design velocities in ductwork nust be cal cul ated at the design

flow range specified in paragraph, "Dust Collector Data." The design
velocities in self-cleaning ducts nust be between 1372 and 1524 m's 4, 500
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and 5,000 fpn. Wiere a possibility of dust settling exists, the design
velocity nmust be 1676 to 1829 nmfs 5,500 to 6,000 fpnm. The design velocity
of clean gas must be greater than 1219 nis 4,000 fpn

2.2.7 Draft Connecti ons

Provide a 25 nm one inch capped connection in flue gas inlet and outl et
breech of dust collector(s) for determning differential pressure across
collector(s). Oient these connections so as to be accessible from access
pl atform or wal kway specified herein

2.2.8 Inlet Manifold and Danpers
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NOTE: Specify or indicate air pressure avail able
for pneumatic operators or electrica
characteristics available for electric operators.
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Provi de, specially nade for the dust collector, a steel plate flue gas
inlet manifold to provide single, flanged inlet connection. Furnish this
mani fold with sectionalizing danpers with [pneumatic] [electric notor]
operators suitable for renote-nanual operation. Danpers nust be
guillotine type not |ouver type.

2.2.9 Access
2.2.9.1 Access Structures and Fi xtures

Pl atforns, Wl kways, Stairways, Handrails, Kickplates and Fi xed Ladders:
that are required for operation, exanination, testing and nmai ntenance of
each dust collector and nust be provided with each dust collector.

Pl at f orns, wal kways, stairways, handrails, kickplates and fixed | adders
nmust be factory or shop fabricated, nust provide suitable access to al
openi ngs in the hopper, and nmust neet OSHA 29 CFR 1910- SUBPART D for

saf ety of nmmi ntenance and operating personnel. Wl kways nust be provided
for maintenance and i nspection of mai ntenance points. Wl kways nust be

| ocated not nore than 1.22 neters 4 feet directly below the centerline of
collector striker plates and the centerline of [the] [each] access door to
[the] [each] hopper. Wal kways and pl atfornms must be connected by
stairways or fixed |adders. Supporting steel for platfornms, fixed |adders
and wal kways nust be designed for the |ive |oad specified herein

Pl atforns nust be designed to support a 488 kil ogram per square neter 100
pound per square foot live load. Walking surfaces of wal kways and

pl atforns nust be fabricated of ASTM A242/ A242N rai sed pattern floor plate
m nimurr 5 mr 3/16 inch thickness. Platfornms, wal kways, stairways, fixed

| adders, handrails and ki ckpl ates nust be hot di pped gal vani zed after
fabrication in accordance with ASTM A123/ A123N. M ni mum gal vani zed coati ng
wei ght per surface must be not |ess than 0.70 kil ogram per square neter
2.3 ounces per square foot.

2.2.9.2 Access Doors

Access doors to hoppers and nmechanical or electrical conponents nust be
accessi bl e fromwal kways or be provided with a permanent steel |adder or
stairway to facilitate nmai ntenance. Provide internal and externa
handhol es at all access doors to facilitate entry. Provide access doors
to hoppers and to inlet plenuns and to outlet plenunms. Provide fixed
industrial stairs or fixed |ladders that nmeet OSHA 29 CFR 1910- SUBPART [t o
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connect access doors. Access doors must be permanently hinged or be
conpl etely renovabl e by gui de-action fastening devices. Key interlocks
are required only on hinged doors.

2.2.10 I nsul ati on and Casi ng

Insul ate and case the collector shell [including flue gas inlet manifold]
and hoppers. Insulation nust be asbestos free. Provide a wal king surface
on all top surfaces hereinafter specified, where periodic equi prment

mai nt enance or inspection of equipnment |ocated in that area is required.

2.2.10.1 I nsul ation Materi al
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NOTE:

1. For multitube collector(s) use mninumthickness
of 65 mr 2 1/2 inches for operating tenperature
range of 94 to 260 degrees C 201 to 500 degrees F
and m ni mum t hi ckness of 140 mm 5 1/2 inches for
operating tenperatures above 261 degrees C 501
degrees F.

2. For 300 nm 12 inch or larger dianeter
centrifugal cyclone collector(s) use mninum
t hi ckness of 140 mm 5 1/2 inches.

3. For ductwork with an operating tenperatures 94
to 260 degrees C 201 to 250 degrees F, use ninimm
i nsul ation thickness of 65 mr 2 1/2 inches; for
operating tenperatures 261 to 190 degrees C 251 to
375 degrees F, use mnimuminsul ati on thickness of
100 mr 4 inches; for operating tenperature range 191
to 260 degrees C 376 to 500 degrees F, use ninimm
i nsul ation thickness of 125 mr 5 inches for
operating tenperatures above 260 degrees C 500
degrees F, use minimuminsul ation thickness of 140 nm
5 1/ 2 inches.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Externally insulate shell, hoppers, and ductwork. Mneral fiber block and
board i nsul ati on must conformto ASTM C612 and m neral fiber bl anket

i nsul ati on must conformto ASTM C592. M ninuminsul ation thicknesses nust
be as foll ows:

a. Shell: [ ] mr inches
b. Hoppers: | ] mr inches
c. Ductwork: [ ] mr inches.

2.2.10.2 Casing Materials

ASTM B209NV ASTM B209 al umi num Casing, except the top surface which

nm ght serve as personnel wal king surface, must be 1.27 mr 0.050 inch thick
stucco enbossed, 100 mm 4 inch rib unpainted al um num panel. Top surface
ductwork casing rmust be flat al um num sheet having a m ni mum thi ckness of
2.03 mr 0.080 inch and be suitably reinforced to support a 122 kil ogram
per square meter 25 pound per square foot |ive |oad.
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2.3 SAMPLI NG PORTALS

Provi de m ni murr 100 mr 4 inch inside diameter x mninmur 6 mr 1/4 inch
thick wall sampling portals for fly ash particulate sanple testing on
inl et breech and outl et breech of dust collector. Sanpling porta
material rmust conformto ASTM A36/ A36N and must be insul ated as specified
el sewhere in this section. Locate sanpling portals in accordance with EPA
40 CFR 60, Appendix A, Method 1 - "Sanple and Vel ocity Traverses for
Stationary Sources." Provide two portals 90 degrees apart on round inlet
breech and two portals 90 degrees apart on round outlet breech. For
rectangul ar breeching apply EPA 40 CFR 60, Appendix A, Method 1. Portals
must extend above the exterior surface of breech insulation at |east 150 mm
6 inches. Exposed end of each portal outside of breech insulation nust
be NPT threaded and closed with a NPT threaded, renpvable screw cap or
plug. ASTM A36/ A36lV exterior surface areas of portal and cap or plug nust
be painted as specified in paragraph entitled "Painting." Cap or plug
when detached from portal nust be secured to portal by a gal vani zed or
stai nl ess steel chain welded at one end to the top of the cap or plug and
wel ded to the side of the portal. Portal nust be continuously wel ded
where it contacts breech and not extend inside the breech nore than 15 nm
1/2 inch. In EPA 40 CFR 60, Appendix A, Method 1 the term "adm nistrator"
and "stack" or the word "duct" must nean "Contracting Oficer" and
"breech" in that order, respectively.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
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NOTE: Revise this paragraph as necessary when it is
desired to have the collector nanufacturer instal
t he equi pnent furni shed.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Install equipnent specified herein on foundations or structural-stee
framewor k shown on the draw ngs, or as specified herein. Install in
accordance with manufacturer's reconmendati ons as shown on manufacturer's
detail ed drawi ngs. Furnish the services of [a] field representative(s) of
t he dust collector manufacturer as hereinafter specified.

3.2 | NSULATI ON | NSTALLATI ON

Apply insulation in order to pernmt access doors, inspection doors,

fl anges, sanpling portals and other special features to be opened, or
renoved for inspection or maintenance, w thout disturbing insulation
Provi de boxouts around code stanping synbols and nanepl ates. Instal
doubl e thickness insulation with joints of the two |ayers staggered. Fil
cracks, voids, and depressions in layers of insulation with suitable

i nsul ating cenents before application of another |ayer of insulation or
jacket application. Provide expansion joints in insulation as required to
all ow for thermal expansion noverments which mght cause cracks or tears in
the insulation. Install insulation between and over stiffeners in such a
manner that stiffeners are completely insulated. Install additiona

i nsul ation or casing spacers between stiffeners so that a | evel surface is
achieved. The intent of this insulating procedure is to prevent a direct
nmetal path between the collector inside and anmbient air. Securely wire

i nsulation and | ace in place using No. 14 dead soft Type 302 stainless
steel wire confornming to ASTM A580/ A580M.
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2.1 Bl ock and M neral Fiberboard Insulation Installation

Hol d bl ock and m neral fiberboard insulation in place with insulation |ugs
spaced on not greater than 300 to 460 mr 12 to 18 inch centers. Lugs mnust
be stud-type welded in place. Reinforce blocks on exterior face with
expanded netal, if necessary, to prevent sagging or cutting of insulation
by lacing wire. Securely wire block and mineral fiberboard insulation of
speci fied thickness in place over entire surface by means of wire threaded
t hrough |l ugs both ways, pulled tight with ends of wire | oops tw sted
together with pliers, bent over, and carefully pressed into surface of

i nsul ati on.

. 2.2 M neral Fi ber Bl anket Insul ation

Hol d mineral fiber blanket insulation in place with speed washers and

i mpal i ng pins spaced on centers not exceeding 300 mr 12 inches. Provide
m neral fiber blanket insulation with expanded netal reinforcenent on the
outer surface and wire nmesh or expanded netal on the inner surface.
Tightly butt sections of blankets, jamtogether, and securely tie for

maxi mum seal ing at joints and edges. Take care in applying speed washers
so that designed thickness of insulation is not reduced when washers are
i nstall ed.

.3 CASI NG | NSTALLATI ON

. 3.1 Structural Steel Gid System

Install casings on an alumnized structural steel grid systemof subgirts.
Provi de subgirts of sufficient size, gage, and depth to provide adequate
support and a snooth exterior surface. Subgirts nust be welded to

equi pment and structural support surfaces. Subgirts nmust be of sufficient
depth to provide for application of full thickness of insulation over the
stiffeners, access doors, flanges, ribs, and other surfaces having uneven
contours to provide a snooth finished surface. Subgirts on vertical and
bottom surfaces nmust be at a maxi num spacing of 1.22 neters 4 feeton
centers. Subgirts on top surfaces nust be at a nmaxi num spaci ng of 610 nmr
2 feet on centers. Design so as to transnmt an external 114 kg 250 pound
wal ki ng | oad from al um num casing to structural steel grid system w thout
conpressi on of insulation materi al

. 3.2 Access Openi ngs

Access doors and ot her penetrations through the insulation nust have
insulation fitted closely to the hinges and fasteners and nmust be neatly
framed and flashed to be weather tight and create a pl easi ng appearance.
Provide hinged or lift off doors designed for convenient opening at
nanepl at es, code stanpings, non-projecting connections, and access

openi ngs. Flash and weat her proof openings. Pitch all horizontal access
openings for water runoff. Provide all vertical access doors with

fl ashi ng above door head and flash to prevent wind driven rain from
seepi ng under the al um num casi ng.

.3.3 Weat her proofi ng

Install casings with proper overlap to nake the installation weather
tight. Carefully fabricate and fit casing to ensure a neat appearance;
furnish required closures, flashings, and seals. Provide open ends of
fluted sections with tight-fitting closure pieces. Formand instal
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flashing so that water cannot enter and wet the insulation, and design and
install flashing to readily drain any water that night enter

Weat her proof joints or openings in casing, which cannot be effectively
sealed fromentry of nmoisture by flashings or |aps by application of an

al um num pi gnent ed seal er manufactured for this type of service.

. 3.4 Convection Stops

Furni sh and install convection stops on vertical surfaces over 3.66 neters
12 feet tall; maxinuminterval between convection stops nmust be 3.66 neters
12 feet. Convection stops nust consist of steel channel of Z-girt,
covered with 80 nr 3 inch thickness of insulation

3.5 Casi ng Attachment
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NOTE: |If a separate insulation section is part of
this specification, add note to that section to

i ndicate that insulation of the collector is covered
by this section.
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Attach al umi num casing to structural steel grid system by neans of No. 14
stainless steel, Series 300, self-tapping screws on 300 nmr 12 inchcenters.
Fasten vertical |aps and flashings by neans of 20 nmmr 3/4 inch No. 14
stainless steel, Series 300, sheet-metal screws on 300 nr 12 inch

centers. Exposed screws nust have al um num or stainl ess-steel backed
neoprene washers preassenbled to screws. Install insulation so that it is
not conpressed bel ow noni nal thickness.

.4 HOPPER HEATER SYSTEM

Del i ver system conmponents to the job site in containers designed to
protect the conmponents from adverse handling, weather, and storage
conditions. Store conponents in their original shipping containers, unless
the containers are damaged, or under protective weatherproof covering
until installation. C ean hopper surfaces of dust, grease, oil and rust
thoroughly prior to installation of any heater. Heater nodul es nust be
installed to provide maxi mum contact between the heaters and the hopper
wal I . Furnish heaters with mounti ng hardware, channels, and brackets.
Throat heaters must not overlap and nmust be held in place with high
tenperature ( 454 degrees C 850 degrees F) glass tape or other neans
approved by the Contracting Oficer. Cover the throat heater with
insulation material prior to application of jacketing.

.5 GALVANI C CORRCSI ON

To prevent gal vanic corrosion, avoid pernmanent contact of al um num casing
wi th copper, copper alloy, tin, lead, nickel, or nickel alloy including
nonel netal. Wiere it is necessary to attach casing to carbon steel or
low all oy steel, first prine steel with zinc chromate, and then paint wth
al um num paint conformng to FS TT-P-28 suitable for surface tenperatures
encountered. Use of |ead base paint is prohibited.

.6 PROTECTI ON FROM | NSULATI ON MATERI ALS

Prot ect equi pnent and structures from damage frominsul ation materials.
After conpletion of work, clean, repair, and restore equi pnent and
structure to their original state. Repair any casing that becones
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corroded, discolored, or damaged or replace casing if beyond repair as
determ ned by the Contracting Oficer

3.7 | NSPECTI ONS AND TESTS
3.7. 1 Factory I nspection

The right is reserved by the Governnent to inspect the equiprment at the
manuf acturer's plant, during or after manufacture. Acceptance at the
factory must not constitute final acceptance.

3.7.2 Field I nspection and Tests
3.7.2.1 Del i very | nspection

Upon delivery to the jobsite, materials and equi pnent will be inspected to
assure that equipnent and installation conply with |ocal and Gover nnent
requi renents for equi pnment and safety.

3.7.2.2 Post-Installation Inspection of Dust Collectors

Dust collector manufacturer's field representative must inspect mechanica
dust collector after installation is conpleted and prior to start of
testing to verify that the unit is installed in conformance with the
manuf acturer's reconmendati ons.

3.7.2.3 Per f ormance Test of Dust Coll ectors

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE:

1. If provision for operation at partial loads is
i ncl uded, specify that test nust also be conducted
at the desired part-load conditions.

2. |If Governnent operating personnel are avail able
for operation of the associated equi pnent required
to performthe tests, revise this paragraph
accordingly. For installation in which a new boiler
or incinerator is being installed, the Government
operating personnel should be under the supervision
of the Contractor.

3. Specifying inlet and outlet tests to deternine
efficiency or perfornmance guarantees for cycl ones
can cause problens in retrofits and sone new units.
Cyclones with very short or angled inlet and outl et
ducts can cause inaccurate test data to be

coll ected. Therefore, specifying cyclone outl et
grain |l oading requirenments may be nore appropriate

than an efficiency requirement.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Fiel d performance tests nmust be performed by a testing | aboratory with
experience in EPA's test nethods and approved by the Contracting Oficer
Furni sh a schedule of tests in witing to the Contracting Oficer at |east
10 cal endar days before schedul ed test(s) start date. Dust collector(s)
field performance test nmust be conducted with [its] [their] respective
[boiler] [incinerator]. Operate each dust collector and its [boiler]

SECTION 23 51 43.01 20 Page 34



[incinerator] for at |east 45 cal endar days at approxi mately 25, 50, 75
and 100 percent |oads and cycle [boiler] [incinerator] not |ess than two
conpl ete cycles between 100 percent | oad and each partial |oad and back to
100 percent load. A trial run of 7 days m ni mum wi tnessed by the
CGovernment, nust be performed before the 45 day test to ensure that all
associ ated systens required for the test are ready. The Contractor and

t he dust collector nmanufacturer's field representative nust w tness the
trial run and all tests. The testing |aboratory nust furnish equi pnent,
tool s and personnel necessary for testing, data gathering, and recording
test results.

a. Particulate Tests of Dust Collectors: Sinultaneous inlet and outl et
particulate tests on all nechanical dust collector(s) nust be
perfornmed in accordance with EPA 40 CFR 60, Appendix A, nethods 1
through 5 and 17. Method 17, in stack filtration, may be perforned as
an alternate test to Method 5. Tests nust be performed at naxi mum and
partial |oad conditions herein specifiedand report submtted to the
Contracting Oficer.

b. Additional Tests: |In the event that the nmechani cal dust collector(s)
do not neet performance requirenments, failures and deficiencies nust
be resol ved and additional tests nust be performed by the testing
| aboratory as required to denonstrate that the resol utions used
permtted acceptabl e performance of the nechanical dust collectors.

. 8 | DENTI FI CATI ON

Provi de an al um num brass, or type 304 or 316 stainless steel naneplate
and fasten to equiprment in a visible location by nmeans of rivets or sheet

netal screws of the sanme material as the naneplate material. Naneplate
must contain data that consists of the manufacturer's name, nodel or
series nunber, and serial nunber. Indent or enboss the information in the
nmetal. O fset the nanmeplate a sufficient amount to avoid being covered by
i nsul ati on.

.9 PAI NTI NG

Clean the non-insul ated exterior surfaces of equi pnment being furnished to
base netal in accordance with SSPC SP 6/ NACE No. 3 and paint at the factory
with two coats of paint conforming to FS TT-P-28. Perforned painting in
accordance with SSPC SSP. Power clean to bare material and touch up
exterior surfaces danaged during field installation or during shiprent
with two coats of FS TT-P-28 high tenmperature (up to 650 degrees C 1200
degrees F) heat resistant paint.

.10 SCHEDULE

Sone netric measurenents in this section are based on nathematica
conversion of inch-pound neasurenments, and not on netric neasurenents
conmonly agreed on by the nmanufacturers or other parties. The inch-pound
and nmetric nmeasurenents shown are as foll ows:

Pr oduct s I nch- Pound Metric

a.

[ G [

-- End of Section --
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