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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  comput er  cont r ol l ed pneumat i c t ube 
system.

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 
present.

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

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 s i 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 
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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 wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM A123/ A123M ( 2017)  St andar d Speci f i cat i on f or  Zi nc 
( Hot - Di p Gal vani zed)  Coat i ngs on I r on and 
St eel  Pr oduct s

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

PL 109- 58 Ener gy Pol i cy Act  of  2005 ( EPAct 05)

1. 2   SYSTEM DESCRI PTI ON

1. 2. 1   Gener al  Requi r ement s

Pr ovi de a pneumat i c- t ube syst em whi ch i s comput er  cont r ol l ed and desi gned 
wi t h not  l ess t han [ _____]  separ at e zones i nt er connect ed t o per mi t  
aut omat i c unat t ended t r ansmi ssi on of  car r i er s f r om any st at i on t o any ot her  
st at i on.   Syst em component s shal l  be desi gned and l ocat ed i n such a manner  
t hat  i n t he event  of  a def ect  occur r i ng,  component s may r eadi l y be r emoved 
and r epl aced.   Car r i er s shal l  be t he f ul l  access t ype [ ,  capabl e of  
handl i ng 1000 ml  I . V.  bot t l es or  1000 ml  I . V.  bags] .   Ot her  syst em 
char act er i st i cs shal l  be as f ol l ows:

a.   Fut ur e capaci t y of  not  l ess t han [ _____]  st at i ons wi t hout  t he need f or  
modi f i cat i ons t o t he cent r al  cont r ol  and exi st i ng st at i on cont r ol .

b.   Each zone capabl e of  ser vi ng not  l ess t han [ _____]  st at i ons even t hough 
a f ewer  number  may be i ndi cat ed i n a gi ven zone at  t hi s t i me.

c.   [ St at i ons wi t hi n a zone connect ed t o t he st or age l anes v i a a s i ngl e 
l i ne and di ver t er  uni t . ]   The comput er  shal l  cont r ol  spaci ng,  
di r ect i on,  [ st or age, ]  and pat h of  t he car r i er s.

d.   Dest i nat i on sel ect i on by means of  push but t ons or  r ot ar y di al s on t he 
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st at i on cont r ol  panel .

e.   Car r i er s t ak i ng t he shor t est  r out e t o t hei r  dest i nat i ons.   A cent r al  
exchanger  shal l  not  be r equi r ed.   [ Car r i er  pr ocessi ng bet ween zones 
shal l  be done t hr ough t he cent r al  st or age l anes. ]

f .   Car r i er s r out ed by means of  di ver t er s or  i n- l i ne t r ansf er  uni t s .

g.   Car r i er  r ej ect i ons i ndi cat ed at  t he di spat chi ng st at i on f or  
non- exi st i ng,  s i gned- of f ,  or  mal f unct i oni ng st at i on dest i nat i ons.   
Rej ect  st at i on shal l  not  be used.

h.   Fai l ur e of  one st at i on shal l  not  i nt er f er e wi t h t he nor mal  f unct i oni ng 
of  any ot her  st at i on.   Fai l ur e of  any di ver t er  wi l l  shut  down t hat  
sect i on of  t he syst em.   Fai l ur e of  an i n- l i ne sensor  except  zer o- l evel  
sensor  shal l  not  shut  down t hat  sect i on of  t he syst em.

i .   Aut omat i c sequenci ng of  sendi ng and r ecei v i ng car r i er s.

j .   Each zone [ and t he cent r al  st or age l anes]  act  i ndependent l y wi t h 
separ at e power  uni t s as r equi r ed.

k.   Aut omat i c r ecover y of  a car r i er  wi l l  be r equi r ed onl y af t er  a 
t r ansact i on has been i ni t i at ed and a f ai l ur e occur s t hat  pr event s t he 
compl et i on.   I n such a case t he car r i er  i n pr ocess wi l l  be ei t her  
r et ur ned t o i t s  sour ce st at i on or  pr ocessed t o t he dest i nat i on st at i on 
af t er  t he f ai l ur e has been r epai r ed and cl ear ed.

l .   Sel ect i on of  t he shor t est ,  most  di r ect  r out i ng of  al l  car r i er s t o t hei r  
destinations.

m.   Compl et e " r out e pr oof i ng"  of  t r ansact i on pat hs bef or e accept ance of  t he 
car r i er  t o assur e al l  component s i n t he r out i ng ar e oper at i ng.

n.   I nt r a- zone t r ansact i ons shal l  t ake t he most  di r ect  pat h wi t hi n t he zone.

o.   Sel f - adj ust i ng pr i or i t y  wi t hi n t he syst em t o l oad bal ance accor di ng t o 
traffic.

p.   Car r i er s may be posi t i oned i n sender s s i mul t aneousl y and dest i nat i on 
sel ect ed on t he st at i on cont r ol  panel .

q.   Car r i er s i n t r ansi t  at  t he t i me a power  f ai l ur e occur s shal l  be 
del i ver ed t o t hei r  sel ect ed dest i nat i ons upon r est or at i on of  power .

r .   Pr ocessi ng of  s i mul t aneous,  mul t i pl e t r ansact i ons shal l  be di r ect ed t o 
assur e maxi mum oper at i onal  ef f i c i ency of  t he syst em.

s.   Car r i er s i n t r ansi t  at  t he t i me of  st at i on s i gn- of f  shal l  be del i ver ed 
t o t hei r  dest i nat i on.

t .   Car r i er s addr essed t o any non- exi st i ng or  s i gned of f  st at i on shal l  be 
rejected.

u.   Aut omat i c t i me cl ock s i gn of f  t o al l ow any st at i on t o be aut omat i cal l y  
signed-off.

v.   Pr event i ve over l oad f eat ur e at  st at i on r ecei ver .   Car r i er s wi l l  not  be 
di spat ched t o a st at i on t hat  i s  over l oaded.
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w.   Aut omat i c r edi st r i but i on of  empt y car r i er s t o r et ur n empt y car r i er s t o 
t he l ocat i ons wi t h t he gr eat est  need.

x.   Aut omat i c pur ge by zone or  syst em.

y.   Each compl et ed t r ansact i on,  al ar m condi t i on t hat  occur s and si gn of f  
schedul e aut omat i cal l y  pr i nt ed out  on pr i nt er .

1. 2. 2   El ect r i cal  Wor k

Pr ovi de el ect r i cal  mot or - dr i ven equi pment  speci f i ed her ei n compl et e wi t h 
mot or s,  mot or  st ar t er s and cont r ol s compl yi ng wi t h NEMA MG 1.   El ect r i cal  
equi pment  and wi r i ng shal l  be i n accor dance wi t h Sect i on 26 20 00 I NTERI OR 
DI STRI BUTI ON SYSTEM.   El ect r i cal  char act er i st i cs shal l  be as i ndi cat ed.   
Ext ensi on t o equi pment  f r om j unct i on box and al l  cont r ol  wi r i ng shal l  be 
under  t hi s sect i on and shal l  compl y wi t h NFPA 70.   Pr ovi de mot or  st ar t er s 
under  t hi s sect i on compl et e wi t h pr oper l y s i zed t her mal - over l oad pr ot ect i on 
i n each phase and ot her  appur t enances necessar y f or  t he mot or  cont r ol  
speci f i ed.   Each mot or  shal l  be s i zed t o dr i ve t he equi pment  at  t he 
speci f i ed capaci t y wi t hout  exceedi ng t he namepl at e r at i ng of  t he mot or  when 
oper at i ng at  pr oper  el ect r i cal  syst em vol t age.   Pr ovi de cont r ol  and 
pr ot ect i ve or  s i gnal  devi ces r equi r ed f or  t he oper at i on speci f i ed and 
wi r i ng r equi r ed f or  cont r ol s and devi ces but  not  shown on t he el ect r i cal  
plans.

1. 3   SUBMITTALS

**************************************************************************
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  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 
desi gnat 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  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on 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 c t  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 c t  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 
f ol l owi ng t he " G"  t ypi cal l y  ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
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r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA 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"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat 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 al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
REPORTI NG.   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

Pneumat i c- Tube Syst em

SD- 03 Pr oduct  Dat a

Pneumat i c- Tube Syst em
Mat er i al s and Equi pment
Spar e Par t s
Pneumat i c- Tube Syst em
Tests

SD- 06 Test  Repor t s

Tests

SD- 07 Cer t i f i cat es

Ener gy Ef f i c i ency

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

Oper at i ng and Mai nt enance I nst r uct i ons;  G[ ,  [ _____] ]

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Pr ot ect  al l  equi pment  del i ver ed and pl aced i n st or age f r om t he weat her ,  
humi di t y and t emper at ur e var i at i on,  di r t  and dust ,  or  ot her  cont ami nant s.

1. 5   EXTRA MATTERI ALS

Submi t  spar e par t s dat a f or  each di f f er ent  i t em of  mat er i al s and equi pment  
speci f i ed,  af t er  appr oval  of  t he det ai l  dr awi ngs and not  l at er  t han [ _____]  
mont hs pr i or  t o t he dat e of  benef i c i al  occupancy.   The dat a shal l  i ncl ude a 
compl et e l i s t  of  par t s and suppl i es,  wi t h cur r ent  uni t  pr i ces and sour ce of  
supply.
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PART 2   PRODUCTS

2. 1   STANDARD PRODUCTS

Pr ovi de Mat er i al s and Equi pment  whi ch ar e t he st andar d pr oduct s of  a 
manuf act ur er  r egul ar l y engaged i n t he manuf act ur e of  t he pr oduct s and t hat  
essent i al l y  dupl i cat e i t ems t hat  have been i n sat i sf act or y use f or  at  l east  
2 year s pr i or  t o bi d openi ng.   Equi pment  shal l  be suppor t ed by a ser vi ce 
or gani zat i on t hat  i s ,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  r easonabl y 
conveni ent  t o t he s i t e.   Submi t  a compl et e l i s t  of  equi pment  and mat er i al ,  
i ncl udi ng manuf act ur er ' s descr i pt i ve dat a and t echni cal  l i t er at ur e,  
per f or mance char t s and cur ves,  cat al og cut s,  and i nst al l at i on i nst r uct i ons.

2. 2   ENERGY EFFI CI ENCY

**************************************************************************
NOTE:   Sel ect ed equi pment  must  conf or m t o ef f i c i ency 
r equi r ement s as def i ned i n Publ i c  Law ( PL)  109- 58 -  
" Ener gy Pol i cy Act  of  2005 ( EPAct 05) "  f or  ener gy 
ef f i c i ency pr ocur ement  and as speci f i ed by FEMP and 
ENERGY STAR.  Equi pment  sel ect ed wi l l  have as a 
mi ni mum t he ef f i c i ency r at i ng det er mi ned i n under  
" Ener gy- Ef f i c i ent  Pr oduct s"  at  
http://www1.eere.energy.gov/femp/procurement
Equi pment  havi ng a l ower  ef f i c i ency may be speci f i ed 
i f  t he desi gner  det er mi nes t he equi pment  t o be mor e 
l i f e- cycl e cost  ef f ect i ve.
I ndi cat e t he equi pment  oper at i ng char act er i st i cs,  
i ncl udi ng r at ed ener gy ef f i c i ency,  on t he dr awi ngs.

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

Pr ovi de pr oduct s t hat  meet  or  exceed t he speci f i ed ener gy ef f i c i ency 
r equi r ement s of  FEMP desi gnat ed or  Ener gy St ar  qual i f i ed pr oduct s.   Submi t  
document at i on cer t i f y i ng t hat  pr oduct  conf or ms t o PL 109- 58 by meet i ng or  
exceedi ng Ener gy St ar  or  FEMP ef f i c i ency r equi r ement s as def i ned at  
" Ener gy- Ef f i c i ent  Pr oduct s"  at  http://www.energystar.gov. .   I ndi cat e Ener gy 
Ef f i c i ency Rat i ng.   I ndi cat e Ener gy Ef f i c i ency Rat i ng.

2. 3   CARRI ER TUBI NG

2. 3. 1   Tubing

Tubi ng f or  car r i er  t r ansmi ssi on l i nes shal l  be [ 152. 4]  [ 101. 6]  [ 1. 613]  mm OD
 [ [ 6]  [ 4]  i n]  [ 16 U. S.  gauge]  OD gal vani zed el ect r i c  wel ded st eel  wi t h 
f l ash r emoved,  conf or mi ng t o ASTM A123/ A123M.   Ai r  l i nes shal l  be s i zed as 
r equi r ed f or  pr oper  syst em oper at i on.

2. 3. 2   Bends

Bends shal l  be of  t he same mat er i al  as st r ai ght  t ubi ng,  f or med on t he 
cent er l i ne t o a r adi us of  not  l ess t han 1200 mm 4 f eet ,  f r ee f r om wr i nkl es 
or  di st or t i on.   Joi nt s bet ween sect i ons shal l  be made wi t h s l eeve 
coupl i ngs,  bol t ed coupl i ngs or  bel l  end t ubi ng.   When bends ar e cut  f or  
of f set s and smal l  angl e t ur ns,  t he ends shal l  be squar el y cut ,  f i l ed and 
st r ai ght ened by mandr el i ng.   Expanded bends shal l  not  be used.
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2. 3. 3   Fittings

Fi t t i ngs shal l  be cast  i r on,  cast  al umi num or  f abr i cat ed st eel  wi t h t he 
i nsi de f i t t i ng snugl y on t he t ubi ng.   Box connect or s,  c l ose el bows,  t ees,  
coupl i ng s l eeves and ot her  f i t t i ngs r equi r ed f or  pr oper  i nst al l at i on of  t he 
syst em shal l  be pr ovi ded.

2. 4   POWER UNI TS

Pr ovi de power  uni t s f or  each zone and f or  l anes when r equi r ed.   The power  
uni t s shal l  be capabl e of  oper at i ng al l  l i nes s i mul t aneousl y and pr oduci ng 
an aver age car r i er  speed of  7. 6 m/ s 25 f ps.   Power  uni t s shal l  be desi gned 
f or  f l oor  or  cei l i ng mount i ng.   A t i mer  or  s i mi l ar  devi ce shal l  shut  t he 
uni t  of f  af t er  a pr edet er mi ned t i me wi t hout  car r i er  movement .   Power  uni t s 
shal l  be compl et e wi t h v i br at i on i sol at or s,  i nt ake and exhaust  muf f l er s,  
i nt ake and exhaust  pi pi ng,  scr een box,  ai r  val ves i f  r equi r ed,  and shal l  be 
desi gned f or  easy access.

2. 5   AUTOMATI C CENTRAL- CONTROL CENTER

2. 5. 1   Oper at i on of  t he Syst em

A sol i d st at e memor y comput er  shal l  cont r ol  t he syst em.   The comput er  shal l  
per f or m l ogi c,  cont r ol ,  super vi sor y and al ar m f unct i ons and pr ovi de 
per manent  st or age f or  syst em oper at i ng pr ogr am.   Pr ogr am memor y pr ot ect i on 
shal l  be pr ovi ded dur i ng power  l oss.   I nt er f ace cont r ol s shal l  t r ansmi t  
oper at i ng dat a t o and f r om st at i ons.   Keyboar d shal l  r equest  i nf or mat i on 
and shal l  s i mul at e oper at i on of  component s t hr oughout  ent i r e syst em.   
Pr i nt er  shal l  pr i nt  t r ansact i ons and f ai l ur es.

2. 5. 2   Cont r ol  Pr ogr am

The cont r ol  pr ogr am shal l  become t he pr oper t y of  t he user .   The cont r ol  
pr ogr am shal l  be const r uct ed t o al l ow t he user  t o add,  del et e,  and/ or  
r el ocat e component s of  t he syst em,  onsi t e,  wi t hout  t he need f or  a new 
pr ogr am or  pr ogr ammi ng assi st ance.

2. 5. 3   Comput er  Ci r cui t s and Keyboar d

The i nt er f ace c i r cui t s,  moni t or  and keyboar d shal l  be modul ar  and shal l  use 
sol i d st at e component s t hr oughout .   For  ease of  mai nt enance,  each c i r cui t  
modul e shal l  be r eadi l y r emovabl e.

2. 5. 3. 1   Cat hode Ray Tube

Vi deo Di spl ay Moni t or  t o di spl ay i n Engl i sh l anguage dat a f or  t he f ol l owi ng 
functions:

a.   Fai l ur e Locat i on -  Zone,  [ cent r al  st or age l ane, ]  st at i on,  power  uni t  or  
t r ansf er  uni t .

b.   Fai l ur e Type -  Mechani cal ,  el ect r i cal  or  component  posi t i on.

c.   Pr esent  t r ansact i ons -  St at i on car r i er  i s  l eavi ng f r om and st at i on 
car r i er  i s  goi ng t o,  backl og per  st at i on or  zone [ and car r i er  i n 
st or age l anes] .

d.   Car r i er  Di st r i but i on -  Number  of  car r i er s assi gned t o each st at i on,  
number  of  car r i er s pr esent l y at  each st at i on.

SECTI ON 14 92 00  Page 9



e.   St at i on s i gn- of f  schedul e.

f .   Fai l ur e Act i on -  Locat e wher e car r i er  i s  and cor r ect i ve act i on t o be 
taken.

g.   Syst em Hi st or y Di spl ay -  Show al l  syst em t r af f i c  f or  t he past  24- hour  
per i od wi t h t ot al s f or  st at i ons,  zones,  and t he ent i r e syst em.   Thi s 
di spl ay shal l  be aut omat i cal l y  pr i nt ed.

2. 5. 3. 2   Keyboard

The keyboar d shal l  be i nt er act i ve wi t h t he v i deo moni t or  t o per f or m t he 
f ol l owi ng f unct i ons:

a.   Request  v i deo moni t or  di spl ays l i s t ed above.

b.   Si mul at e component s f or  t r oubl e shoot i ng.   Si mul at i on of  al l  component s 
shal l  be made t o det er mi ne t he mal f unct i oni ng uni t .

2. 5. 3. 3   Printer

**************************************************************************
NOTE:   Sel ect ed pr i nt er s ar e r equi r ed t o meet  
per f or mance r equi r ement s speci f i ed by Ener gy St ar .  
I nf or mat i on on t he r equi r ement s can be f ound at  
http://www.energystar.gov/ia/partners/product_specs/program_reqs/Imaging_Equipment_Program_Requirements.pdf?ee98-f56e. 
As of  Sept ember  6,  2012,  t he speci f i c  per f or mance 
r equi r ement s wer e as f ol l ows:

Printer Standard Hi gh Per f or mance I J,  DT,  
DS,  EP,  SI ,  TT

TEC

I J,  I mpact OM

Lar ge or  
Small

DT,  DS,  EP,  I mpact ,  I J,  
SI ,  TT

OM

These ar e r ef er enced i n Ener gy St ar  Pr ogr am 
Requi r ement s f or  Resi dent i al  Ai r  Sour ce Heat  Pump 
( ASHPs)  and Cent r al  Ai r  Condi t i oner  Equi pment ,  
Vol ume 4. 1.  These speci f i cat i ons conf or m t o t he 
ef f i c i ency r equi r ement s as def i ned i n Publ i c Law 
( PL)  109- 58 -  " Ener gy Pol i cy Act  of  2005 ( EPAct 05) "  
f or  ener gy ef f i c i ency pr ocur ement  and as speci f i ed 
by ENERGY STAR.  Equi pment  sel ect ed wi l l  have as a 
mi ni mum t he ef f i c i ency r at i ng det er mi ned i n under  
" Ener gy- Ef f i c i ent  Pr oduct s"  at  
http://www1.eere.energy.gov/femp/procurement .

Equi pment  havi ng a l ower  ef f i c i ency may be speci f i ed 
i f  t he desi gner  det er mi nes t he equi pment  t o be mor e 
l i f e- cycl e cost  ef f ect i ve.  I ndi cat e t he equi pment  
oper at i ng char act er i st i cs,  i ncl udi ng r at ed ener gy 
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ef f i c i ency,  on t he dr awi ngs.  A l i s t  of  compl i ant  
pr oduct s can be f ound at  
http://downloads.energystar.gov/bi/qplist/image_equip_prod_list.xls?be70-acfd

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

Pr ovi de [ Ener gy St ar  compl i ant  ] l aser  j et  pr i nt er  wi t h at  l east  128 MB of  
r andom access memor y,  1200 dot s per  i nch r esol ut i on,  and suppor t  nor mal  and 
post scr i pt  f ont s and dr i ver s.   Type f ace suppor t ed shal l  be Tr ue Type 
f ont s.   Pr i nt er  must  suppor t  HP PCL 6,  HP PCL 5e and Post  Scr i pt  
emul at i on.   Equi p pr i nt er  wi t h 10/ 100 Base Et her net  car d,  a ser i al  and 
par al l el  por t .   Pr ovi de al l  Et her net  connect i v i t y cabl es,  power  cabl es and 
pr i nt er  dr i ver s wi t h t he pr i nt er .   Equi p pr i nt er  wi t h at  l east  t wo paper  
dr awer s.   Each dr awer  must  have a capaci t y of  at  l east  600 sheet s of  
st andar d paper .

2. 5. 3. 4   Al ar m Modul e

Pr ovi de an al ar m modul e f or  r emot e audi o- v i sual  s i gnal i ng of  syst em 
al ar ms.   The al ar m modul e shal l  have a " Pr ess t o Si l ence"  but t on.   The 
al ar m shal l  aut omat i cal l y  act i vat e shoul d a syst em al ar m condi t i on occur .

2. 6   STORAGE AREAS

**************************************************************************
NOTE:   St or age ar eas wi l l  be del et ed i f  a s i ngl e 
zone syst em i s speci f i ed.

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

St or age Ar eas shal l  be desi gned t o i ni t i al l y  ser ve [ _____]  zones.   St or age 
shal l  be expandabl e t o a maxi mum of  [ _____]  st or age l anes wi t hout  t he need 
t o r epl ace t he i ni t i al  uni t .   St or age ar ea shal l  consi st  of  st or age l anes 
connect ed di r ect l y t o ever y ot her  zone i n t he syst em.

2. 7   AUTOMATI C SWI TCHI NG EQUI PMENT

Di ver t er s shal l  be aut omat i cal l y  or i ent ed t o r out e car r i er s t o or  f r om 
i nt er medi at e st at i ons.   Uni t s shal l  be ai r  or  el ect r o- mechani cal l y oper at ed 
and desi gned t o accommodat e t wo or  mor e st at i ons or  subl evel s and encl osed 
i n sheet  met al  housi ng wi t h access panel s.   Di ver t er  shal l  be desi gned so 
t hat  when a car r i er  does not  c l ear  t he di ver t er  compl et el y,  no ot her  
car r i er  can be r out ed t o t hat  di ver t er .

2. 8   SUBSTATI ON EQUI PMENT

Subst at i on equi pment  shal l  be encl osed i n a sel f - suppor t i ng " r ough- i n"  
r ecessed t ype encl osur e.   The oper at i ng component s shal l  be i nst al l ed af t er  
t he adj acent  wal l s have been f i ni shed.   Exposed sheet  met al  sur f aces shal l  
be f act or y pai nt ed.   Br i ght  met al  par t s shal l  be st ai nl ess st eel ,  br ushed 
al umi num or  chr ome pl at ed.

2. 8. 1   Recei v i ng Uni t s

Uni t s shal l  be down r ecei ve,  ai r  cushi on,  sof t  del i ver y t ype.   Car r i er  
r ecei ver  t r ay shal l  be desi gned t o r ecei ve and st or e car r i er s t o t he f r ont  
of  t he r ecei ved t r ay.   Ful l  car r i er  capaci t y shal l  cause audi bl e al ar m t o 
sound or  t he r ej ect  l i ght  t o i l l umi nat e.
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2. 8. 2   Sendi ng Uni t s

Uni t s shal l  be up- send i n conj unct i on wi t h t he r ecei v i ng uni t .

2. 8. 3   Car r i er  St or age Recept acl e

St or age r ecept acl e shal l  s t or e not  l ess t han f our  car r i er s and shal l  be 
i nt egr al  wi t h t he t er mi nal  f r ont .

2. 8. 4   St at i on Cont r ol  Panel

2. 8. 4. 1   Oper at i ng Cont r ol s and I ndi cat or s

Panel  shal l  i ncl ude t he f ol l owi ng oper at i ng cont r ol s and i ndi cat or s:

a.   Car r i er  dest i nat i on sel ect or s,  " Car r i er  Accept ed"  s i gnal ,  " Send"  
buttons.

b.   " Car r i er  Rej ect ed"  s i gnal  when a car r i er  cannot  be di spat ched because 
of  dest i nat i on s i gn of f ,  an al ar m condi t i on,  a nonexi st i ng sel ect i on or  
an over l oaded st at i on.

c.   " Car r i er  i n Recei ver "  t o i ndi cat e a car r i er  i s  i n t he r ecei v i ng uni t  
when t he car r i er  i s  not  v i s i bl e.

d.   " Cancel l at i on But t on. "

2. 8. 4. 2   Non- oper at i ng Requi r ement s

Non- oper at i ng r equi r ement s of  cont r ol  panel  shal l  i ncl ude t he f ol l owi ng:

a.   " Oper at i ng I nst r uct i ons"  di spl ay.

b.   I ndependent  car r i er  di spat ch and r ecei ve f unct i ons.

c.   The memor y wi t hi n t he pr ogr ammabl e mi cr opr ocessor  avai l abl e t o al l  
stations.

d.   Request  t o di spat ch handl ed i mmedi at el y on a l ocal  or  cent r al  cont r ol  
basis.

2. 8. 5   Directory

Each st at i on shal l  have a f r amed di r ect or y or  phot o pl at e on whi ch i s 
neat l y and cl ear l y shown t he l ocat i on,  name,  and number  of  each st at i on i n 
t he syst em.   The f r amed di r ect or y shal l  be pr ovi ded wi t h a gl ass or  pl ast i c 
cover.

2. 9   CARRIERS

Fur ni sh f our  car r i er s f or  each st at i on i n t he syst em.   Car r i er s shal l  be 
not  l ess t han [ 82. 6 x 381. 0]  [ 114. 3 x 381. 0]  mm [ 3- 1/ 4 x 15]  [ 4- 1/ 2 x 15]  
i nch i nsi de di mensi ons and shal l  be capabl e of  t r anspor t i ng 1000 ml  I . V.  
bottles.

2. 9. 1   Access

Car r i er s shal l  be s i de openi ng of  f ul l  access t ype,  bi - di r ect i onal .
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2. 9. 2   Car r i er  I nser t s

Foam l i ni ng f or  t r anspor t i ng f r agi l e i t ems shal l  be f ur ni shed f or  [ _____]  
of  t he t ot al  syst em car r i er s [ and [ _____]  of  t he t ot al  syst em car r i er s 
shal l  be f ur ni shed wi t h f oam l i ni ng f or  t r anspor t i ng 1000 ml  I . V.  bot t l es] .

2. 10   SYSTEM TESTER

Syst em Test er  shal l  have t he abi l i t y  t o t est  any st at i on,  t r ansf er  uni t ,  or  
bl ower  wi t h onsi t e ver i f i cat i on of  mal f unct i ons.   A por t abl e t est  devi ce 
whi ch suppl ement s t he cont r ol  cent er  may be used.

PART 3   EXECUTI ON

3. 1   EXAMINATION

Af t er  becomi ng f ami l i ar  wi t h al l  det ai l s  of  t he wor k,  ver i f y al l  di mensi ons 
i n t he f i el d,  and advi se t he Cont r act i ng Of f i cer  of  any di scr epancy bef or e 
per f or mi ng t he wor k.

3. 2   INSTALLATION

I nst al l  t he pneumat i c- t ube syst em as i ndi cat ed and as r ecommended by t he 
manuf act ur er .   Submi t  di agr ams,  i nst r uct i ons,  and ot her  sheet s pr oposed f or  
posting.

a.   Submi t  det ai l  dr awi ngs cont ai ni ng compl et e wi r i ng and schemat i c 
di agr ams and any ot her  det ai l s  r equi r ed t o demonst r at e t hat  t he syst em 
has been coor di nat ed and wi l l  pr oper l y f unct i on as a uni t .   Dr awi ngs 
shal l  show pr oposed l ayout  and anchor age of  equi pment  and 
appur t enances,  and equi pment  r el at i onshi p t o ot her  par t s of  t he wor k 
i ncl udi ng c l ear ance f or  mai nt enance and oper at i on.

b.   Submi t  [ s i x]  [ _____]  copi es of  desi gn manual  consi st i ng of  
manuf act ur er ' s st andar d l i t er at ur e.   The desi gn manual  shal l  i dent i f y 
t he oper at i onal  r equi r ement s f or  t he syst em and expl ai n t he t heor y of  
oper at i on,  desi gn phi l osophy,  and speci f i c  f unct i ons.   A descr i pt i on of  
har dwar e and sof t war e f unct i ons,  i nt er f aces,  and r equi r ement s shal l  be 
i ncl uded f or  al l  syst em oper at i ng modes.   The manual  shal l  descr i be al l  
equi pment  pr ovi ded,  i ncl udi ng gener al  descr i pt i on and speci f i cat i ons.

3. 2. 1   Sound I nsul at i on

Hor i zont al  t ubi ng and bends r un over  pat i ent  r ooms or  of f i ces shal l  be 
sound deadened by appl y i ng a 38. 1 mm 1- 1/ 2 i nch t hi ck l ayer  of  24 kg/ cubi c 
met er  1- 1/ 2 pcf  densi t y f i ber gl ass i nsul at i on wi t h a dust  cover  and t aped 
j oi nt s over  t he t ubi ng.   Sound i nsul at i on mat er i al  shal l  ext end not  l ess 
t han 1. 5 met er s 5 f eet  out s i de t he pat i ent  r ooms or  of f i ces.   I nsul at i on 
shal l  conf or m t o EPA r equi r ement s i n conf or mance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.

3. 2. 2   Hanger s and Suppor t s

Hanger s and suppor t s shal l  be spaced on 3 met er s 10 f oot  cent er s f or  
hor i zont al  r uns of  t ubi ng.   Ver t i cal  r uns shal l  be suppor t ed at  ever y 
f l oor .   Each hor i zont al  bend and i n- l i ne component  shal l  be suppor t ed.   
Hanger s f or  one or  t wo l i nes of  t ubi ng shal l  be 10 mm 3/ 8 i nch pl at ed and 
t hr eaded r ods at t ached t o r ow cl amps.   Hanger s f or  t hr ee or  mor e l i nes 
shal l  be f or med wi t h r ow cl amps or  38. 1 mm 1- 1/ 2 i nch channel s l ai d f l at  
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agai nst  t he bot t om of  t he t ubi ng and suppor t ed by not  l ess t han t wo r ods 
spaced not  mor e t han 900 mm 3 f eet  apar t .   Row cl amps shal l  mai nt ai n 
cent er l i nes of  hor i zont al  r uns of  mul t i pl e t ubes st r ai ght  and l evel  and 
spaced apar t  i n a consi st ent  conf i gur at i on.

3. 2. 3   I nst al l at i on of  Tubi ng

Joi nt s shal l  be made ai r t i ght  by met hods r ecommended by t he manuf act ur er .   
Li nes shal l  be i nst al l ed wher e i ndi cat ed and secur el y hel d i n pl ace and 
br aced agai nst  any mot i on caused by t he passage of  car r i er s.   Tubi ng 
passi ng t hr ough openi ngs i n f l oor s shal l  be i nst al l ed i n sui t abl e s l eeves 
or  s l ot s whi ch shal l  be st uf f ed wi t h 25 mm 1 i nch f i ber gl ass bl anket  and 
seal ed on bot h ends wi t h a cont i nuous bead of  nonhar deni ng mast i c at  l east  
6. 4 mm 1/ 4 i nch deep.

3. 2. 4   Fi r ewal l  Penet r at i ons

Wher e hol es ar e r equi r ed i n f i r e and smoke wal l s f or  t he passage of  t ubi ng 
and ot her  accessor i es,  t he annul ar  space bet ween pi pe and hol e shal l  be 
f i l l ed wi t h a UL appr oved f i r epr oof  mat er i al .   Seal i ng of  penet r at i ons 
t hr ough f i r e r at ed wal l s shal l  be as speci f i ed i n Sect i on 07 84 00 
FIRESTOPPING.

3. 3   PAI NTI NG AND FI NI SHI NG

Fi el d- appl i ed pai nt  shal l  be as speci f i ed i n Sect i on 09 90 00 PAI NTS AND 
COATINGS.

3. 4   ACCESS PANELS

Access Panel s shal l  be as speci f i ed i n Sect i on 05 50 13 MI SCELLANEOUS METAL 
FABRICATIONS.

3. 5   ACOUSTI C COUPLER

**************************************************************************
NOTE:   Del et e acoust i c coupl er  i f  manuf act ur er  has a 
ser vi ce or gani zat i on conveni ent l y  l ocat ed t o t he 
site.

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

An acoust i c coupl er  t hat  wi l l  per mi t  t he f aci l i t y  t o have di r ect  
communi cat i ons wi t h t he manuf act ur er  shal l  be pr ovi ded f or  one year .   The 
coupl er  shal l  pr ovi de a communi cat i on t i e- i n t o a cat hode r ay t ube ( CRT)  at  
t he manuf act ur er ' s f aci l i t y  t hr ough t he handset  of  an or di nar y t el ephone 
and t he acoust i c  coupl er  at  t he f aci l i t y .   The coupl er  wi l l  be used t o 
exami ne or  modi f y comput er  memor y and may command any syst em component  and 
det er mi ne i t s st at us.

3. 6   FRAMED I NSTRUCTI ONS

Fr amed i nst r uct i ons under  gl ass or  i n l ami nat ed pl ast i c,  i ncl udi ng wi r i ng 
and cont r ol  di agr ams showi ng t he compl et e l ayout  of  t he ent i r e syst em,  
shal l  be post ed wher e di r ect ed.   Condensed oper at i ng i nst r uct i ons 
expl ai ni ng pr event i ve mai nt enance pr ocedur es,  met hods of  checki ng t he 
syst em f or  nor mal  saf e oper at i on,  and pr ocedur es f or  saf el y st ar t i ng and 
st oppi ng t he syst em shal l  be pr epar ed i n t yped f or m,  f r amed as speci f i ed 
above and post ed besi de t he di agr ams.   The f r amed i nst r uct i ons shal l  be 
post ed bef or e accept ance t est i ng of  t he syst ems.
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3. 7   MANUFACTURER' S FI ELD SERVI CES

Pr ovi de t he ser v i ces of  a manuf act ur er ' s r epr esent at i ve who i s exper i enced 
i n t he i nst al l at i on,  adj ust ment ,  and oper at i on of  t he equi pment  speci f i ed.   
The r epr esent at i ve shal l  super vi se t he i nst al l at i on,  adj ust ment ,  and 
t est i ng of  t he equi pment .

3. 8   FI ELD TRAI NI NG

Pr ovi de a f i el d t r ai ni ng cour se f or  desi gnat ed oper at i ng and mai nt enance 
st af f  member s.   Tr ai ni ng shal l  be pr ovi ded f or  a t ot al  per i od of  [ _____]  
hour s of  nor mal  wor ki ng t i me and shal l  s t ar t  af t er  t he syst em i s 
f unct i onal l y compl et e but  pr i or  t o f i nal  accept ance t est s.   Fi el d t r ai ni ng 
shal l  cover  al l  of  t he i t ems cont ai ned i n t he Oper at i ng and Mai nt enance 
I nst r uct i ons.   Submi t  [ s i x]  [ _____]  compl et e copi es of  oper at i on manual  
out l i ni ng t he st ep- by- st ep pr ocedur es r equi r ed f or  syst em st ar t up,  
oper at i on,  and shut down.   The manual s shal l  i ncl ude t he manuf act ur er ' s 
name,  model  number ,  ser vi ce manual ,  par t s l i s t ,  and br i ef  descr i pt i on of  
al l  equi pment  and t hei r  basi c oper at i ng f eat ur es.   Submi t  [ s i x]  [ _____]  
compl et e copi es of  mai nt enance manual  l i s t i ng r out i ne mai nt enance 
pr ocedur es,  possi bl e br eakdowns and r epai r s,  and t r oubl eshoot i ng gui de.   
The manual s shal l  i ncl ude pi pi ng l ayout ,  equi pment  l ayout ,  s i mpl i f i ed 
wi r i ng and cont r ol  di agr ams of  t he syst em as i nst al l ed.   Oper at i on and 
mai nt enance manual s shal l  be appr oved pr i or  t o t he t r ai ni ng cour se.

3. 9   TESTS

**************************************************************************
NOTE:   I f  a s i ngl e zone syst em i s  speci f i ed,  del et e 
subpar agr aphs " c, "  " e, "  and " f "  bel ow.

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

Submi t  t est  pl an and pr ocedur es,  not  l at er  t han [ _____]  days pr i or  t o t he 
st ar t  of  t est i ng.   The t est  pl an and t est  pr ocedur es shal l  expl ai n i n 
det ai l ,  s t ep- by- st ep,  act i ons and expect ed r esul t s  t o demonst r at e 
compl i ance wi t h t he r equi r ement s of  t hi s speci f i cat i on,  and t he met hods f or  
s i mul at i ng t he necessar y condi t i ons of  oper at i on t o demonst r at e per f or mance 
of  t he syst em.   Test s shal l  be conduct ed i n accor dance wi t h t he appr oved 
t est  pr ocedur es t o det er mi ne t hat  t he syst em i s f unct i onal ,  oper at i onal  and 
i nst al l ed i n accor dance wi t h t he speci f i cat i ons.   Not i f y t he Cont r act i ng 
Of f i cer  i n wr i t i ng [ _____]  days pr i or  t o conduct i ng t est s.   The f ol l owi ng 
t est  shal l  be conduct ed:

a.   Comput er  s i mul at i on and i nt er r ogat i on.

b.   Consecut i ve di spat chi ng t o r andom st at i ons wi t hi n t he zone.

c.   Consecut i ve di spat chi ng t o r andom st at i ons out s i de t he zone.

d.   Mul t i - st at i on di spat chi ng wi t hi n t he zone wher e al l  di spat cher s ar e 
l oaded wi t h car r i er s,  r andom st at i ons sel ect ed and di spat chi ng begi ns.

e.   Mul t i - st at i on di spat chi ng out s i de t he zone wher e al l  di spat cher s ar e 
l oaded wi t h car r i er s,  r andom st at i ons sel ect ed and di spat chi ng begi ns.

f .   Two st at i ons i n each zone wi l l  be r andoml y sel ect ed t o di spat ch 
car r i er s i nt o ot her  zones.
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Submi t  t est  r epor t s i n bookl et  f or m showi ng al l  f i el d t est s per f or med t o 
adj ust  each component  and al l  f i el d t est s per f or med t o pr ove compl i ance 
wi t h t he speci f i ed per f or mance cr i t er i a,  upon compl et i on of  i nst al l at i on 
and t est i ng of  t he i nst al l ed syst em.   Each t est  r epor t  shal l  i ndi cat e t he 
f i nal  posi t i on of  cont r ol s.

        - -  End of  Sect i on - -
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