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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  f i l t er  separ at or s and f uel  qual i t y 
moni t or s used i n ai r cr af t  r ef uel i ng syst ems 
const r uct ed t o t he r equi r ement s of  t he DoD Type 
I I I / I V/ V,  and Cut  and Cover  Hydr ant  Ref uel i ng Syst em 
St andar ds.

Adher e t o UFC 1- 300- 02 Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
pr esent .

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Cr i t er i a Change Request  ( CCR) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PART 1   GENERAL

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   NOTE:   DoD Type I I I  syst ems must  conf or m t o 
St andar d Desi gn AW 078- 24- 28 PRESSURI ZED HYDRANT 
FUELI NG SYSTEM TYPE I I I .   DoD Type I V/ V syst ems must  
conf or m t o St andar d Desi gn AW 078- 24- 29 PRESSURI ZED 
HYDRANT DI RECT FUELI NG SYSTEM TYPE I V/ V.  Cut  and 
Cover  syst ems must  conf or m t o St andar d Desi gn AW 
078- 24- 33 UNDERGROUND VERTI CAL STORAGE TANKS CUT AND 
COVER.  Fi el d f abr i cat ed ASTs must  conf or m t o AW 
078- 24- 27 ABOVEGROUND VERTI CAL STEEL TANKS WI TH 
FI XED ROOFS. St andar ds can be f ound on t he Whol e 
Bui l di ng Desi gn Gui de at  t he f ol l owi ng l ocat i on 
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ht t ps: / / www. wbdg. or g/ f f c/ dod/ non- cos- st andar ds .

Subj ect  Mat t er  Exper t  ( SME)  i s def i ned as Ser vi ce 
Headquar t er s Subj ect  Mat t er  Exper t s:  Ai r  For ce  -  
The Ai r  For ce Fuel s Faci l i t i es Subj ect  Mat t er  Exper t  
( HQ AFCEC/ COS) ,  Ar my  -  Headquar t er s,  U. S.  Ar my 
Cor ps of  Engi neer s,  POL- MCX Faci l i t i es Pr oponent  
( CECW- EC)  t hr ough t he Ar my Pet r ol eum Cent er  ( APC) ,  
Navy/ Mar i ne Cor ps -  NAVFAC POL Faci l i t y  Subj ect  
Mat t er  Exper t  ( NAVFAC EXWC,  CI 11) .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1. 1   REFERENCES

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o i n t he t ext  by basi c 
desi gnat i on onl y.

AMERI CAN SOCI ETY OF MECHANI CAL ENGI NEERS ( ASME)

ASME B16. 5 ( 2020)  Pi pe Fl anges and Fl anged Fi t t i ngs 
NPS 1/ 2 Thr ough NPS 24 Met r i c/ I nch St andar d

ASME B31. 3 ( 2022;  Er r at a 2023)  Pr ocess Pi pi ng

ASME BPVC SEC VI I I  D1 ( 2019)  BPVC Sect i on VI I I - Rul es f or  
Const r uct i on of  Pr essur e Vessel s Di v i s i on 1

ASTM I NTERNATI ONAL ( ASTM)

ASTM C827/ C827M ( 2023)  St andar d Test  Met hod f or  Change i n 
Hei ght  at  Ear l y Ages of  Cyl i ndr i cal  
Speci mens of  Cement i t i ous Mi xt ur es

ENERGY I NSTI TUTE ( EI )

EI  1541 ( 2016)  Requi r ement s f or  I nt er nal  
Pr ot ect i ve Coat i ng Syst ems Used i n 
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Avi at i on Fuel  Handl i ng Syst ems

EI  1581 ( 2016)  Speci f i cat i ons and Labor at or y 
Qual i f i cat i on Pr ocedur es f or  Avi at i on Jet  
Fuel  Fi l t er / Separ at or s

EI  1590 ( 2014)  Speci f i cat i ons And Qual i f i cat i on 
Pr ocedur es For  Avi at i on Fuel  Mi cr of i l t er s

SOCI ETY OF AUTOMOTI VE ENGI NEERS I NTERNATI ONAL ( SAE)

SAE AMS- P- 5315 ( 2022,  Rev B)  But adi ene -  Acr yl oni t r i l e 
( NBR)  Rubber  For  Fuel - Resi st ant  Seal s 60 
To 70

U. S.  DEPARTMENT OF DEFENSE ( DOD)

MI L- HDBK- 831 ( 2013;  Rev A;  Not i ce 1 2018)  Pr epar at i on 
of  Test  Repor t s

MI L- PRF- 4556 ( 1998;  Rev F;  Am 1 1999;  CANC Not i ce 1 
2011)  Coat i ng Ki t ,  Epoxy,  f or  I nt er i or  of  
St eel  Fuel  Tanks

MI L- STD- 130 ( 2007;  Rev N;  Change 1 2012)  
I dent i f i cat i on Mar ki ng of  U. S.  Mi l i t ar y 
Pr oper t y

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

CI D A- A- 1923 ( Rev A;  Not i ce 1;  Not i ce 2;  Not i ce 3;  
Not i ce 4)  Shi el d,  Expansi on ( Lag,  Machi ne 
and Ext er nal l y Thr eaded Wedge Bol t  Anchor s)

1. 2   SUBMI TTALS

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
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f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy 
and Ai r  For ce pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy and Ai r  
For ce pr oj ect s,  or  choose t he second br acket ed i t em 
f or  Ar my pr oj ect s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  or  " S"  
c l assi f i cat i on.   Submi t t al s not  havi ng a " G"  or  " S"  c l assi f i cat i on ar e 
[ f or  Cont r act or  Qual i t y Cont r ol  appr oval . ] [ f or  i nf or mat i on onl y.   When 
used,  a code f ol l owi ng t he " G"  c l assi f i cat i on i dent i f i es t he of f i ce t hat  
wi l l  r evi ew t he submi t t al  f or  t he Gover nment . ]   Submi t  t he f ol l owi ng i n 
accor dance wi t h Sect i on 01 33 00 SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Fi l t er  Separ at or ;  G[ ,  [ _____] ] .

Mi cr oni c Pr e- Fi l t er ;  G[ ,  [ _____] ] .

SD- 03 Pr oduct  Dat a

Fi l t er  Separ at or ;  G[ ,  [ _____] ] .

Mi cr oni c Pr e- Fi l t er ;  G[ ,  [ _____] ] .

SD- 07 Cer t i f i cat es

Fi l t er  Separ at or .

Mi cr oni c Pr e- Fi l t er .

SD- 10 Oper at i on and Mai nt enance Dat a

Fi l t er  Separ at or ;  G[ ,  [ _____] ] .

Mi cr oni c Pr e- Fi l t er ;  G[ ,  [ _____] ] .

1. 3   PREPRODUCTI ON TESTI NG

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cont act  t he Naval  Faci l i t i es Engi neer i ng 
Syst ems Command ( NAVFACENGCOM)  or  t he Cor ps of  
Engi neer s ( COE)  f or  di r ect i on on sel ect i on.   For  COE 
pr oj ect s,  i ncl ude i n t he MOU t he speci f i c  Ai r  For ce 
r epr esent at i ves t o be not i f i ed when f act or y f i l t er  
separ at or  t est  dat es ar e submi t t ed t o t he 
Cont r act i ng Of f i cer .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Pr i or  t o const r uct i on of  f i l t er  separ at or s ( FSI - 1 THROUGH FSI - [ _____] ,  
FSR- [ _____] ,  THROUGH FSR- [ _____] )  f or  t he pr oj ect ,  pr epr oduct i on t est s 
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must  have been conduct ed i n t he pr esence of  [ Det  3,  WR- ALC/ AFTH Techni cal  
Assi st ance Team Ai r  For ce Pet r ol eum Of f i ce Wr i ght - Pat t er son AFB,  OH]  
[ NAVAI R/ NAFAC]  [ Ar my Pet r ol eum Cent er ]  r epr esent at i ve.   Not i f y t he 
Cont r act i ng Of f i cer  [ _____]  days pr i or  t o conduct ance of  f act or y t est s i n 
or der  t o schedul e wi t nessi ng by r epr esent at i ve.

1. 3. 1   I nspect i on and Test i ng

The i nspect i on and t est i ng of  t he pr epr oduct i on f i l t er  separ at or  must  be 
conduct ed on a f ul l - scal e t est  syst em i n accor dance wi t h EI  1581 and as 
speci f i ed her ei n.   The t est  sampl e must  consi st  of  a compl et e f i l t er  
separ at or  wi t h el ement s i nst al l ed.   El ement s must  be r epr esent at i ve of  a 
pr oduct i on l ot .   The f i l t er  separ at or ,  coal escer s,  and separ at or  scr eens 
must  be i dent i f i ed wi t h t he manuf act ur er ' s par t  number .

1. 3. 2   Devi at i ons f r om EI  1581

No devi at i ons ar e al l owed.

1. 3. 3   Dat a Requi r ed Pr i or  t o Test s

 Submi t  i nst al l at i on dat a t o enabl e Gover nment  r epr esent at i ve t o ver i f y 
t hat  t he equi pment  has been i nst al l ed and oper at ed cor r ect l y.   Submi t  
cer t i f i cat i on f r om t he manuf act ur er  t hat  t he t est  vessel  has passed a 
hydr ost at i c pr essur e t est ,  and t hat  t he desi gn conf or ms t o EI  1581,  
Cat egor y M,  Type S.  The t est  vessel  r epr esent s t he or i gi nal  model  f r om t he 
manuf act ur er .  Re- cer t i f i cat i on woul d be r equi r ed f or  a change t o t he model  
and or  as r equi r ed by EI  1581.  Submi t  assembl ed dr awi ngs of  t he t est  
vessel  and accessor i es f or  appr oval .

1. 3. 4   Submi t t al  of  Test  Document s

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Cont act  NAVFACENGCOM or  COE f or  di r ect i on on 
sel ect i on.   For  NAVFACENGCOM Pr oj ect s,  t he desi gner  
must  consul t  wi t h t he engi neer  i n char ge ( EI C)  t o 
det er mi ne t he r evi ew i nput  of  t he appr opr i at e 
ser vi ce.   For  COE pr oj ect s,  coor di nat e wi t h 
appr opr i at e ser vi ce t o det er mi ne whi ch ser vi ce 
agency wi l l  r evi ew t est  document s and ensur e t hat  
MOU and submi t t al  r egi st er  cont ai n t hese 
r equi r ement s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Subj ect  Mat t er  Exper t  ( SME)  i s def i ned as Ser vi ce Headquar t er s Subj ect  
Mat t er  Exper t s.   SME f or  t hi s pr oj ect  i s  [ Ai r  For ce  -  The Ai r  For ce Fuel s 
Faci l i t i es Subj ect  Mat t er  Exper t  ( HQ AFCEC/ COS) [  [  Ar my  -  Headquar t er s,  
U. S.  Ar my Cor ps of  Engi neer s,  POL- MCX Faci l i t i es Pr oponent  ( CECW- EC)  
t hr ough t he Ar my Pet r ol eum Cent er  ( APC) ]  [ Navy/ Mar i ne Cor ps -  NAVFAC POL 
Faci l i t y  Subj ect  Mat t er  Exper t  ( NAVFAC EXWC,  CI 11) ] ] ] .

The t est  r epor t  must  be submi t t ed t o t he SME.   Pr epar e r epor t  i n 
accor dance wi t h MI L- HDBK- 831.   I n addi t i on t o r esul t s,  t he r epor t  must  
cont ai n compl et e r ecor ds of  t he t est s i ncl udi ng dat a sheet s,  per f or mance 
cur ves,  chr onol ogi cal  t est  r ecor ds,  phot ogr aphs,  sampl e cal cul at i ons,  t est  
pr ocedur es,  and a descr i pt i on of  t he t est  appar at us.   Submi t  col or  
phot ogr aphs of  t he sampl e el ement s bef or e and af t er  t est s.   Submi t  one new 
coal escer  el ement  and one new separ at or  el ement .
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1. 3. 5   Requi r ed Pr epr oduct i on Test s

a.   Exami nat i on.   A v i sual  exami nat i on of  t he f i l t er  separ at or  housi ng and 
each el ement  must  be per f or med t o ensur e compl i ance wi t h t he dr awi ngs 
and ver i f y wor kmanshi p r equi r ement s.

b.   Hydr ost at i c Pr essur e Test s.   The f i l t er  separ at or  must  be subj ect ed t o 
a hydr ost at i c pr essur e t est  i n accor dance wi t h EI  1581,  Sect i on 
3. 2. 2. 11. 1.

c.   Ful l  Scal e Per f or mance Test .   EI  1581  The f i l t er / separ at or  wi t h a 
f ul l  set  of  coal escer  and separ at or  el ement s must  be t est ed i n 
accor dance wi t h EI  1581 sect i on 4. 4 at  [ 38]  [ _____]  L/ s [ 600]  [ _____]  
gpm ( FSI - 1 t hr ough FSI - [ _____]  ;  [ FSR- 1 and FSR- 2] )  [ and[ 75]  [ _____]  
L/ s [ 1200]  [ _____]  gpm ( FSR- 1 and FSR- 2) ] .

d.   Coal escer  St r uct ur al  Test .   A coal escer  st r uct ur al  t est  must  be 
conduct ed i n accor dance wi t h EI  1581 Sect i on 4. 5.

e.   Di sassembl y I nspect i on.   Upon compl et i on of  t he t est s speci f i ed above,  
t he f i l t er  separ at or  must  be di sassembl ed and i nspect ed t o det er mi ne 
t he condi t i on of  t he coal escer  and separ at or  el ement s.   Def ect s i n t he 
el ement  such as swel l i ng of  t he el ement s,  or  damaged gasket s must  be 
not ed.   Swel l i ng of  or  damage t o t he el ement s or  ot her  par t s must  be 
cause f or  r ej ect i on.

1. 4   DESI GN CONDI TI ONS

Desi gn condi t i ons must  be as speci f i ed i n Sect i on 33 52 43. 11 AVI ATI ON 
FUEL MECHANI CAL EQUI PMENT and as modi f i ed her ei n.

1. 5   WORKMANSHI P

Each f i l t er  separ at or ,  i ncl udi ng al l  par t s and accessor i es,  must  be f r ee 
f r om bl emi shes,  def ect s,  bur r s and shar p edges.   The vessel  must  exhi bi t  
accur acy of  di mensi ons,  accur at e r adi i  of  f i l l et s and compl et e mar ki ng of  
par t s and assembl i es.

1. 6   CLEANI NG

Component s of  t he f i l t er  separ at or s must  be cl eaned t o r emove di r t ;  excess 
sol der i ng;  br azi ng,  and wel di ng f l ux;  wel di ng sl ag;  l oose,  spat t er ed,  or  
excess sol der ;  met al  chi ps;  and ot her  f or ei gn mat er i al s bef or e,  dur i ng and 
af t er  assembl y.

PART 2   PRODUCTS

2. 1   WELDI NG

Wel di ng must  be i n accor dance wi t h ASME B31. 3.

2. 2   MATERI ALS AND EQUI PMENT

2. 2. 1   Housi ng

a.   [ Car bon st eel  wi t h i nt er nal  epoxy coat i ng] [ AL5083- 0 or  6061 al umi num 
al l oy] [ Type 304 or  316 st ai nl ess st eel ] .

b.   Fl oat  Assembl y.   St ai nl ess st eel .
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c.   Manual  Dr ai n Val ve.   St ai nl ess st eel .

d.   Si ght  Gl ass.   Ar mor ed cl ear  Pyr ex wi t h ni ckel - copper  al l oy
      bal l  checks.

e.   Di f f er ent i al  Gauge.   Cor r osi on r esi st ant  pi st on wi t h st ai nl ess
      st eel  val ves.

f .   Separ at or s.   75 um  200 mesh st ai nl ess st eel  wi r e c l ot h,  
pol yt et r af l uor et hyl ene ( PTFE)  coat ed on bot h s i des,  or  synt het i c mesh 
cl ot h.

2. 3   FI LTER SEPARATOR CONSTRUCTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   As r equi r ed by t he SME.   Coat ed car bon st eel  
must  not  be used f or  f i l t er  separ at or  vessel s on 
Navy/ Mar i ne Cor ps pr oj ect s.   Speci f y i nt er nal l y 
coat ed car bon st eel  vessel  const r uct i on f or  Ai r  
For ce pr oj ect s.

I ndi cat e t he oper at i ng hei ght  of  t he uni t  on t he 
dr awi ngs.   Not e t hat  t he uni t ' s  suppor t  syst em 
( l egs)  may have t o be st r uct ur al l y desi gned t o meet  
pr oj ect  r equi r ement s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 3. 1   Housi ng Vessel

Each f i l t er  separ at or  housi ng must  be f abr i cat ed f r om [ car bon st eel  and 
must  be i nt er nal l y coat ed wi t h an epoxy coat i ng i n accor dance wi t h 
MI L- PRF- 4556 [ and EI  1541] ] [ AL5083- 0 or  6061 al umi num al l oy] [ Type 304 or  
316 st ai nl ess st eel ] . [   Coat  t he ext er i or  wi t h al kal yd r esi n pr i mer  
( uni ver sal  met al  pr i mer ) . ]   Each uni t  must  be const r uct ed and l abel ed i n 
accor dance wi t h ASME BPVC SEC VI I I  D1.   The housi ng must  be desi gned f or  a 
wor ki ng pr essur e of  1725 kPa275 psi g.   Each uni t  must  be [ hor i zont al ,  
end- openi ng t ype wi t h coal escer s and separ at or s mount ed si de- by- si de 
( coal escer s at  t he bot t om of  t he vessel  and separ at or s at  t he 
t op) ] [ ver t i cal ,  t op- openi ng t ype wi t h coal escer s and separ at or s mount ed 
si de- by- si de ( coal escer s at  t he i nl et  of  t he vessel  and separ at or s at  t he 
out l et ) ] .   The head openi ng must  be equi pped wi t h a hi nged or  pi vot i ng 
devi ce t o f aci l i t at e swi ngi ng t he head t o one si de f or  ser vi c i ng.   The 
hi nges or  pi vot s must  suppor t  t he head dur i ng ser vi c i ng wi t hout  di st or t i on 
or  mi sal i gnment .   Swi ng- t ype bol t s must  be used on al l  mai n c l osur es.   
Uni t  must  be pr ovi ded wi t h 75 mm3- i nch i nsi de di amet er  l i f t i ng eyes spaced 
t o suppor t  a wei ght  of  2- 1/ 2 t i mes t he gr oss wei ght  of  t he f i l t er  
separ at or .   The conf i gur at i on of  t he pr essur e vessel  must  be as shown on 
t he dr awi ngs.   The housi ng must  be pr ovi ded wi t h a 19 mm 3/ 4- i nch i nl et  
compar t ment  f uel  dr ai n pl ug.   A hand hol e access pl at e must  be pr ovi ded i n 
t he i nl et  compar t ment .   The head must  be seal ed t o t he body by means of  an 
O- r i ng,  meet i ng r equi r ement s of  SAE AMS- P- 5315,  mount ed i n a c i r cul ar  
gr oove at  t he poi nt  of  c l osur e.   Thr eaded base mount i ng adapt er s must  be 
pr ovi ded f or  t he coal escer s.   The separ at or s must  be mount ed on adapt er s 
wi t h bl unt ed Vee- t ype kni f e edges.   Hei ght  of  Vee sect i on t o be 1. 5 mm0. 06 
i nches,  pl us or  mi nus 10 per cent .   Wel d r i dges must  not  pr event  l i qui d 
f r om dr ai ni ng.  The f i l t er  separ at or  vessel  must  be abl e t o wi t hst and a 
f or ce of  10 kN 2400 pounds and a moment  of  3250 J 2400 f oot - pounds at  t he 
f l anges.
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2. 3. 2   Legs

Four  75 x 75 x 6 mm 3 x 3 x 1/ 4 i nch angl e- shaped l egs must  be wel ded t o 
t he housi ng.   Each l eg must  be f i t t ed wi t h a 100 x 100 x 13 mm 4 x 4 x 
1/ 2- i nch base pl at e dr i l l ed t hr ough wi t h a 19 mm 3/ 4- i nch hol e.

2. 3. 3   I nl et  and Out l et  Connect i ons

The i nl et  and out l et  connect i ons must  be 150 mm 6 i nch nomi nal  pi pe s i ze 
and must  be l ocat ed par al l el  t o each ot her  as shown on t he dr awi ngs.   
I nl et  connect i on must  be pr ovi ded wi t h r ai sed f ace f l anges,  f aced and 
dr i l l ed i n compl i ance wi t h ASME B16. 5,  Cl ass 150.   Out l et  connect i on 
f l ange f ace must  mat ch Fi l t er  Separ at or  Cont r ol  Val ve ( FSCV) .

2. 3. 4   Manual  Dr ai n Val ve

As speci f i ed i n par agr aph ACCESSORI ES.

2. 3. 5   Si ght  Gauge

As speci f i ed i n par agr aph ACCESSORI ES.

2. 3. 6   Di f f er ent i al  Pr essur e Gauge

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   Coor di nat e sel ect i on of  t hi s f eat ur e wi t h t he 
SME.  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

As speci f i ed i n par agr aph ACCESSORI ES.

2. 3. 7   Aut omat i c Ai r  El i mi nat or  and Pr essur e Rel i ef  Val ves

As speci f i ed i n par agr aph ACCESSORI ES.

2. 3. 8   Sampl i ng Connect i ons

As speci f i ed i n par agr aph ACCESSORI ES.

2. 3. 9   Spi der  Assembl y

Each f i l t er  separ at or  must  cont ai n a spi der  assembl y t o hol d t he 
coal escer s and separ at or s i n posi t i on,  t o suppor t  t hem f i r ml y agai nst  
v i br at i on.   The met hod of  st abi l i zat i on must  assur e an el ect r i cal  bond 
bet ween t he spi der  and t he vessel .

2. 3. 10   Coal escer  and Separ at or  Car t r i dges

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   The Desi gner  i ndi cat es appr opr i at e 
i dent i f i cat i on ( FSR or  FSI ) .   Fi l t er  separ at or s must  
be f l ow- r at ed i n 19 L/ s 300 gpm i ncr ement s.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

Each f i l t er  separ at or  must  be pr ovi ded wi t h coal escer s and separ at or s t hat  
have been qual i f i ed t o t he per f or mance r equi r ement s of  EI  1581,  Cat egor y 
M,  Type S.   Fi l t er  separ at or s must  use coal escer s 150 mm 6- i nch i n 
di amet er  and 1090 mm 43- i nch l ong f or  a f l ow- r at e of [  19 L/ s 300 gpm]  [  38 
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L/ s 600 gpm]  [  57 L/ s 900 gpm]  [ _____] .

2. 3. 11   Cont r ol  Val ve Accessor i es

Pr ovi de each f i l t er  separ at or  wi t h a cont r ol  val ve ( FSCV) ,  manual  wat er  
dr ai n val ve,  and f l oat  cont r ol  val ve ( FC)  wi t h manual  t est er  as speci f i ed 
i n Sect i on33 52 43. 14 AVI ATI ON FUEL CONTROL VALVES and must  be of  t he same 
manuf act ur er .

2. 3. 11. 1   Fl oat  Cont r ol  Pi l ot  and Test er

Each housi ng sump must  be f i t t ed wi t h a f l oat  cont r ol  pi l ot  and t est er  
speci f i ed i n Sect i on 33 52 43. 14 AVI ATI ON FUEL CONTROL VALVES and must  be 
of  t he same manuf act ur er  as t he cont r ol  val ves.   The dr ai n por t  " D"  must  
be t ubed t o t he dr ai n pi pi ng t o t he pr oduct  r ecover y t ank.

2. 3. 12   I dent i f i cat i on of  Pr oduct

Equi pment ,  assembl i es,  and par t s must  be mar ked f or  i dent i f i cat i on i n 
accor dance wi t h MI L- STD- 130.   The mai n equi pment  namepl at e must  be mount ed 
on t he housi ng,  and i n addi t i on t o t he usual  MI L- STD- 130 r equi r ement s,  
must  i ncl ude t he f ol l owi ng mar ki ngs i n l et t er s 0. 09 mm 3/ 32 i nch hi gh or  
l ar ger :

Fi l t er  Separ at or ,  Li qui d Fuel

Desi gn Fl ow- Rat e

Desi gn Pr essur e

El ement s

Fi r st  St age Mf g.  Par t  No.  *

Second St age Mf g.  Par t  No.  *

Cont r act  No.  *

Manuf act ur er  *

Speci f i cat i on*

* Appl i cabl e i nf or mat i on must  be ent er ed by t he Cont r act or .

* Appl i cabl e i nf or mat i on must  be st enci l ed by LFM per sonnel .

2. 3. 13   Assembl y

Each f i l t er  separ at or  must  come assembl ed wi t h al l  accessor i es and must  be 
r eady f or  use.   The f unct i ons of  al l  component s must  be t est ed pr i or  t o 
shi pment  and no assembl y or  f i el d adj ust ment  of  val ves or  component s must  
be r equi r ed.
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2. 4   MI CRONI C PRE- FI LTER CONSTRUCTI ON

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:   As r equi r ed by t he SME.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

2. 4. 1   Pr oduct  Submi t t al s

a.   I f  pr oduct  has been pr evi ousl y t est ed and appr oved by t he Gover nment ,  
submi t  cer t i f i cat i on of  qual i f i cat i on under  EI  1590.   I ncl ude t he 
descr i pt i on of  qual i f i cat i on,  whi ch cont ai ns el ement  t ypes and 
quant i t i es,  and pr ovi de det ai l s of  t he conf i gur at i ons of  vessel s 
t est ed.   Al so,  i ncl ude t he name of  t he Gover nment  Agency and t he dat e 
of  appr oval .

b.   Submi t  scal ed dr awi ngs showi ng di mensi ons,  t ol er ances,  connect i on 
s i zes of  t he vessel  and accessor i es.   Submi t  shop dr awi ngs f or  
el ement s.   Shop dr awi ngs must  i ncl ude number  and ar r angement  of  
el ement s.   Submi t  t echni cal  l i t er at ur e on t he vessel ,  el ement s,  and 
accessor i es,  whi ch i s t he manuf act ur er ' s publ i shed l i t er at ur e.

c.   Ref er  t o Sect i on 01 78 23. 33 OPERATI ON AND MAI NTENANCE MANUALS FOR 
AVI ATI ON FUEL SYSTEMS f or  speci f i cs on t he r equi r ed oper at i on and 
mai nt enance i nf or mat i on.

2. 4. 2   Housi ng Vessel

Each pr e- f i l t er  housi ng must  be f abr i cat ed f r om car bon st eel  and must  be 
i nt er nal l y coat ed wi t h an epoxy coat i ng i n accor d wi t h MI L- PRF- 4556.   Coat  
t he ext er i or  wi t h al kal yd r esi n pr i mer  ( uni ver sal  met al  pr i mer ) .   Each 
uni t  must  be const r uct ed and l abel ed i n accor dance wi t h 
ASME BPVC SEC VI I I  D1.   The housi ng must  be desi gned f or  a wor ki ng 
pr essur e of  1725 kPa 275 psi g.   Each uni t  must  be hor i zont al ,  end- openi ng 
t ype wi t h f i l t er s mount ed si de- by- si de.   The head openi ng must  be equi pped 
wi t h a hi nged or  pi vot i ng devi ce t o f aci l i t at e swi ngi ng t he head t o one 
si de f or  ser vi c i ng.   The hi nges or  pi vot s must  suppor t  t he head dur i ng 
ser vi c i ng wi t hout  di st or t i on or  mi sal i gnment .   Swi ng- t ype bol t s must  be 
used on al l  mai n c l osur es.   Uni t  must  be pr ovi ded wi t h 75 mm 3- i nch i nsi de 
di amet er  l i f t i ng eyes spaced t o suppor t  a wei ght  of  2- 1/ 2 t i mes t he gr oss 
wei ght  of  t he f i l t er  separ at or .   The conf i gur at i on of  t he pr essur e vessel  
must  be as shown on t he dr awi ngs.   The housi ng must  be pr ovi ded wi t h a 19 
mm 3/ 4- i nch i nl et  compar t ment  f uel  dr ai n pl ug.   A hand hol e access pl at e 
must  be pr ovi ded i n t he i nl et  compar t ment .   The head must  be seal ed t o t he 
body by means of  an O- r i ng,  meet i ng r equi r ement s of  SAE AMS- P- 5315,  
mount ed i n a c i r cul ar  gr oove at  t he poi nt  of  c l osur e.   The f i l t er  
car t r i dges must  be mount ed on adapt er s wi t h bl unt ed Vee- t ype kni f e edges.   
Hei ght  of  Vee sect i on t o be 1. 5 mm 0. 06 i nches,  pl us or  mi nus 10 per cent .

2. 4. 3   Legs

Four  75 x 75 x 6 mm 3 x 3 x 1/ 4 i nch angl e- shaped l egs must  be wel ded t o 
t he housi ng.   Each l eg must  be f i t t ed wi t h a 100 x 100 x 13 mm 4 x 4 x 
1/ 2- i nch base pl at e dr i l l ed t hr ough wi t h a 19 mm 3/ 4- i nch hol e.

2. 4. 4   I nl et  and Out l et  Connect i ons

The i nl et  and out l et  connect i ons must  be 200 mm 8 i nch nomi nal  pi pe s i ze 
and must  be l ocat ed par al l el  t o each ot her  as shown on t he dr awi ngs.   
Connect i ons must  be pr ovi ded wi t h r ai sed f ace f l anges,  f aced and dr i l l ed 
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i n compl i ance wi t h ASME B16. 5,  Cl ass 150.

2. 4. 5   Manual  Dr ai n Val ve

As speci f i ed i n par agr aph ACCESSORI ES.

2. 4. 6   Di f f er ent i al  Pr essur e Gauge

As speci f i ed i n par agr aph ACCESSORI ES.

2. 4. 7   Aut omat i c Ai r  El i mi nat or  and Pr essur e Rel i ef  Val ves

As speci f i ed i n par agr aph ACCESSORI ES.

2. 4. 8   Sampl i ng Connect i ons

As speci f i ed i n par agr aph ACCESSORI ES.

2. 4. 9   Spi der  Assembl y

The pr ef i l t er  must  cont ai n a spi der  assembl y t o hol d t he f i l t er  car t r i dges 
i n posi t i on,  t o suppor t  t hem f i r ml y agai nst  v i br at i on.   The met hod of  
st abi l i zat i on must  assur e an el ect r i cal  bond bet ween t he spi der  and t he 
vessel .

2. 4. 10   Fi l t er  Car t r i dges

The pr ef i l t er  must  be pr ovi ded wi t h 5 um5 mi cr on pl eat ed medi a f i l t er  
car t r i dges.  Fi l t er  car t r i dges must  have a mi ni mum ef f i c i ency of  98 per cent  
and a mi ni mum col l apse st r engt h 520 kPa 75 psi g.

2. 4. 11   I dent i f i cat i on of  Pr oduct

Equi pment ,  assembl i es,  and par t s must  be mar ked f or  i dent i f i cat i on i n 
accor dance wi t h MI L- STD- 130.   The mai n equi pment  namepl at e must  be mount ed 
on t he housi ng,  and i n addi t i on t o t he usual  MI L- STD- 130 r equi r ement s,  
must  i ncl ude t he f ol l owi ng mar ki ngs i n l et t er s 2 mm 3/ 32 i nch hi gh or  
l ar ger :

Mi cr oni c Pr ef i l t er ,  Li qui d Fuel

Desi gn Fl ow- Rat e

Desi gn Pr essur e

El ement s

Fi r st  St age Mf g.  Par t  No.  *

Second St age Mf g.  Par t  No.  *

Cont r act  No.  *

Manuf act ur er  *

SECTI ON 33 52 43. 28  Page 13



Speci f i cat i on*

* Appl i cabl e i nf or mat i on must  be ent er ed by t he Cont r act or .

* Appl i cabl e i nf or mat i on must  be st enci l ed by LFM per sonnel .

2. 4. 12   Assembl y

The pr ef i l t er  must  come assembl ed wi t h al l  accessor i es and must  be r eady 
f or  use.   The f unct i ons of  al l  component s must  be t est ed pr i or  t o shi pment  
and no assembl y or  f i el d adj ust ment  of  val ves or  component s must  be 
r equi r ed.

2. 5   ACCESSORI ES

2. 5. 1   Manual  Dr ai n Val ve

Each f i l t er  separ at or  must  be equi pped wi t h a 25 mm 1- i nch st ai nl ess st eel  
manual  bal l  val ve wat er  and f uel  dr ai n.   The val ve must  be capabl e of  
dr ai ni ng al l  wat er ,  f uel  and sedi ment  f r om t he f i l t er  separ at or  by 
gr avi t y.   The val ve must  be i nst al l ed bel ow t he sump of  t he housi ng as 
shown on t he dr awi ngs.

2. 5. 2   Si ght  Gauge

A[  13 mm 1/ 2- i nch ar mor ed,  c l ear  bor osi l i cat e ( Pyr ex) ] [  or  ] [ magnet i c 
l evel  t ype]  l i qui d l evel  gauge must  be pr ovi ded f or  obser vi ng t he wat er  
accumul at i on i n t he sump.   The gauge must  be equi pped wi t h st ai nl ess st eel  
bal l  checks i n bot h t he upper  and l ower  f i t t i ngs,  an upper  and l ower  
shut of f  val ve,  and a bot t om bl owof f  cock. [   The gauge wi l l  cont ai n a 
col or ed densi t y sensi t i ve bal l . ]   Li qui d l evel  gauges must  be r at ed f or  a 
maxi mum pr essur e of  1035 kPa 150 psi .

2. 5. 3   Di f f er ent i al  Pr essur e Gauge

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
NOTE:  Coor di nat e sel ect i on of  t hi s f eat ur e wi t h t he 
SME.  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

The housi ng must  be equi pped wi t h a di r ect - r eadi ng,  pi st on t ype 
di f f er ent i al  pr essur e gauge t hat  measur es t he di f f er ent i al  pr essur e acr oss 
bot h coal escer s and separ at or s.   The gauge must  consi st  of  a 
spr i ng- suppor t ed,  cor r osi on r esi st ant  pi st on movi ng i nsi de a gl ass 
cyl i nder ,  wi t h hi gh pr essur e appl i ed on t op of  t he pi st on and l ow pr essur e 
appl i ed bel ow i t .  The gauge must  have a peak- hol d r eadi ng t hat  l ocks t he 
pi st on t o i ndi cat e t he maxi mum di f f er ent i al  pr essur e t hat  i s measur ed 
unt i l  t he pi st on i s r el eased by t ur ni ng a knob,  a push but t on t est  val ve 
t o r el i eve pr essur e under  t he pi st on,  and a pr essur e r el i ef  f eat ur e set  at  
2070 kPa 300 psi  t o pr ot ect  t he gauge i f  i sol at i on val ves have been l ef t  
c l osed.   Under  a di f f er ent i al  pr essur e of  205 kPa 30 psi ,  l eakage past  t he 
pi st on must  not  exceed 120 dr ops per  mi nut e.  The cyl i nder  and f l anges must  
be st ai nl ess st eel  wi t h f l uor oel ast omer  ( FCM) ,  commonl y r ef er r ed t o as 
Vi t on,  O- r i ng seal s.   The hi gh pr essur e i nl et  of  t he gauge must  have a 10 
um10- mi cr on pl eat ed paper  f i l t er  and t he l ow pr essur e connect i on must  have 
a f i ne mesh st ai nl ess st eel  st r ai ner .   The gauge must  have an oper at i ng 
pr essur e of   2070 kPa 300 psi .   Di f f er ent i al  pr essur e r ange of  t he gauge 
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t hr ough appr oxi mat el y 75 mm 3 i nches of  pi st on movement  must  be 0- 205 kPa 
0- 30 psi  wi t h an accur acy of  + 3 kPa0. 5 psi ,  cal i br at ed l i near l y wi t h 5 kPa
 1 PSI  scal e gr aduat i ons.   Hi gh and l ow pr essur e connect i ons must  be 6 mm 
1/ 4 i nch NPT f emal e wi t h a st ai nl ess st eel  bar  st ock val ve at  each 
connect i on.   Const r uct i on of  t he gauge must  be such t hat  a 3- val ve 
mani f ol d i s not  necessar y.   I f  onl y one bar  st ock val ve i s c l osed,  t he 
gauge must  not  be damaged by up t o 2070 kPa 300 psi  di f f er ent i al  pr essur e 
i n ei t her  di r ect i on.   The di f f er ent i al  pr essur e gauge must  be at t ached t o 
t he f i l t er  separ at or  by a gauge panel . [   Di f f er ent i al  pr essur e gauge must  
cont r ol  t he f i l t er  separ at or  cont r ol  val ve ( FSCV)  t o aut omat i cal l y shut  
down f l ow when 140 kPa 20 psi  di f f er ent i al  pr essur e i s exceeded. ]   A 
pr essur e gauge must  be at t ached t o t he di f f er ent i al  pr essur e gauge t o 
i ndi cat e t he hi gh pr essur e and have a r ange of  2070 kPa 300 psi .

2. 5. 4   Aut omat i c Ai r  El i mi nat or  and Pr essur e Rel i ef  Val ves

A 25 mm 1- i nch angl e pat t er n pr essur e r el i ef  val ve must  be pr ovi ded on t op 
of  each vessel .   An aut omat i c ai r  el i mi nat or  must  be i nst al l ed on t he 
hi ghest  poi nt  of  t he vessel  and must  have check val ve f eat ur e.   The ai r  
el i mi nat or  must  r el ease at  pr essur es up t o 1035 kPa 150 psi  wi t h no f uel  
l eakage al l owed.

2. 5. 5   Sampl i ng Connect i ons

Sampl i ng connect i ons must  be pr ovi ded at  t he i nl et  and out l et  connect i ons 
t o t he housi ng.   Each sampl i ng connect i on must  consi st  of  a 6 mm 1/ 4- i nch 
sampl i ng pr obe wher e t he pr obe f aces upst r eam,  bal l  val ve,  a qui ck 
di sconnect  coupl i ng and al umi num dust  cap.   The sampl i ng connect i ons must  
be capabl e of  accept i ng a sampl i ng k i t  f or  dr awi ng t he sampl es r equi r ed t o 
assur e f uel  qual i t y.

PART 3   EXECUTI ON

3. 1   I NSTALLATI ON

I nst al l  equi pment  and component s i n posi t i on,  t r ue t o l i ne,  l evel  and 
pl umb and measur ed f r om est abl i shed benchmar ks or  r ef er ence poi nt s.   
Fol l ow manuf act ur er ' s r ecommended pr act i ces f or  equi pment  i nst al l at i on.   
Pr ovi de r equi r ed cl ear ance bet ween equi pment  component s.   Equi pment  
appar at us,  and accessor i es r equi r i ng nor mal  ser vi c i ng or  mai nt enance t o be 
accessi bl e.

3. 1. 1   Anchor i ng

Anchor  equi pment  i n pl ace.   Check al i gnment  of  anchor  bol t s bef or e 
i nst al l i ng equi pment  and cl eanout  associ at ed sl eeves.   Do not  cut  bol t s 
because of  mi sal i gnment .   Not i f y Cont r act i ng Of f i cer  of  er r or s and obt ai n 
t he Cont r act i ng Of f i cer ' s accept ance bef or e pr oceedi ng wi t h cor r ect i ons.   
Cut  anchor  bol t s of  excess l engt h t o t he appr opr i at e l engt h wi t hout  damage 
t o t hr eads.   Wher e anchor  bol t s or  l i ke devi ces have not  been i nst al l ed,  
pr ovi de appr opr i at e sel f - dr i l l i ng t ype anchor s f or  const r uct i on 
condi t i on.   Expansi on bol t  anchor s pr ovi ded must  be i n accor dance wi t h 
CI D A- A- 1923,  Type 4,  Cl ass One,  13 mm 1/ 2 i nch si ze.

3. 1. 2   Gr out i ng

Equi pment ,  whi ch i s anchor ed t o a pad,  must  be gr out ed i n pl ace wher e 
appl i cabl e.   Bef or e set t i ng equi pment  i n pl ace and bef or e pl aci ng gr out ,  
c l ean sur f aces t o be i n cont act  wi t h gr out ,  i ncl udi ng f ast ener s and 
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sl eeves.   Remove st andi ng wat er ,  debr i s,  oi l ,  r ust ,  coat i ngs and ot her  
mat er i al s whi ch i mpai r  bond.   Cl ean cont ami nat ed concr et e by gr i ndi ng or  
ot her  accept abl e means.   Pr ovi de necessar y f or mwor k f or  pl aci ng and 
r et ai ni ng gr out .   Gr out  t o be nonmet al l i c ,  nonshr i nk,  f l ui d pr eci s i on 
gr out  of  a hydr aul i c cement i t i ous syst em wi t h gr aded and pr ocessed si l i ca 
aggr egat e,  Por t l and cement ,  shr i nkage compensat i ng agent s,  pl ast i c i z i ng 
and wat er  r educi ng agent s;  f r ee of  al umi num power  agent s,  oxi di z i ng agent s 
and i nor gani c accel er at or s,  i ncl udi ng chl or i des;  pr opor t i oned,  pr emi xed 
and packaged at  f act or y wi t h onl y t he addi t i on of  wat er  r equi r ed at  t he 
pr oj ect  s i t e.   Gr out i ng t o meet i ng r equi r ement s of  ASTM C827/ C827M.   
Per f or m gr out i ng i n accor d wi t h ACI ,  equi pment  manuf act ur er ' s,  and gr out  
manuf act ur er ' s publ i shed speci f i cat i ons and r ecommendat i ons.

3. 1. 3   Level i ng and Al i gni ng

Level  and al i gn equi pment  i n accor dance wi t h r espect i ve manuf act ur er ' s 
publ i shed dat a.   Do not  use anchor  bol t s,  j ack- nut s or  wedges t o suppor t ,  
l evel  or  al i gn equi pment .   I nst al l  onl y f l at  shi ms f or  l evel i ng 
equi pment .   Pl ace shi ms t o f ul l y  suppor t  equi pment .   Wedgi ng i s not  
per mi t t ed.   Shi ms t o be f abr i cat ed f l at  car bon st eel  uni t s of  sur f ace 
conf i gur at i on and ar ea not  l ess t han equi pment  bear i ng sur f ace.   Shi ms t o 
pr ovi de f or  f ul l  equi pment  suppor t .   Shi ms t o have smoot h sur f aces and 
edges,  f r ee f r om bur r s and sl i ver s.   Fl ame or  el ect r ode cut  edges not  
accept abl e.

3. 1. 4   Pai nt i ng

Equi pment  pai nt i ng must  be as speci f i ed i n Sect i on 33 52 43. 13 AVI ATI ON 
FUEL PI PI NG.  Equi pment  l abel i ng must  be as speci f i ed i n Sect i on 33 52 43. 11
 AVI ATI ON FUEL MECHANI CAL EQUI PMENT.

       - -  End of  Sect i on - -
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