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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  l abor at or y equi pment  and f ume hoods.

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 Criteria Change Request (CCR) .

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

**************************************************************************
NOTE:   Types of  equi pment  nor mal l y speci f i ed i n t hi s 
sect i on i ncl ude f umehoods,  f ur ni t ur e not  speci f i ed 
i n casewor k sect i on,  and r el at ed l abor at or y 
pr oduct s.   Labor at or y f umehoods i ncl uded by t he 
gui de speci f i cat i on ar e not  t o be ut i l i zed f or  
per chl or i c aci d handl i ng oper at i ons.   Per chl or i c 
aci d i s ext r emel y danger ous because i t  i s  a ver y 
st r ong oxi di zer .   When t hi s aci d r eact s wi t h or gani c 
mat er i al ,  an expl osi ve pr oduct  may f or m.

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

**************************************************************************
NOTE:   On t he dr awi ngs,  show:

1.   Locat i on of  equi pment ,  ut i l i t y  connect i ons and 
r el at i on t o ot her  wor k.

2.   Remot el y l ocat ed bl ower  and duct wor k,  t o cr eat e 
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negat i ve pr essur e at  hood.   Requi r e weat her pr oof  
caut i on l abel s at t ached t o out l et  end of  exhaust  
syst ems wher e war ni ng of  danger ous chemi cal  f umes 
wi l l  be necessar y.

3.   Fans and duct wor k needed t o cr eat e negat i ve 
pr essur e.   Labor at or y f ume hoods ar e vent i l at ed 
encl osur es desi gned t o pr ovi de saf e wor ki ng ar ea f or  
l abor at or y act i v i t i es i nvol v i ng hazar dous mat er i al s,  
gener at ed f umes,  aer osol s,  gases,  and par t i cul at e 
mat t er .   To oper at e sat i sf act or i l y ,  ai r  i s  r emoved 
f r om encl osur e at  opt i mum f ace vel oci t y.   Requi r e 
vel oci t i es measur abl e at  maxi mum f ace ar ea of  hood,  
wi t h maxi mum al l owances f or  hood,  f i l t er ,  and 
appur t enance st at i c pr essur e l osses wi t hi n speci f i ed 
limits.

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

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

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS (ACGIH)

ACGIH-2097 (2013) Industrial Ventilation:  A Manual 
of Recommended Practice (Metric)

ASTM INTERNATIONAL (ASTM)

ASTM A1008/A1008M (2016) Standard Specification for Steel, 
Sheet, Cold-Rolled, Carbon, Structural, 
High-Strength Low-Alloy, High-Strength 
Low-Alloy with Improved Formability, 
Solution Hardened, and Bake Hardenable
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ASTM B221 (2014) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes

ASTM B221M (2013) Standard Specification for Aluminum 
and Aluminum-Alloy Extruded Bars, Rods, 
Wire, Profiles, and Tubes (Metric)

ASTM C1048 (2018) Standard Specification for 
Heat-Strengthened and Fully Tempered Flat 
Glass

CENTERS FOR DISEASE CONTROL AND PREVENTION (CDC)

CDC 21-1112 (2009) Biosafety in Microbiological and 
Biomedical Laboratories, 5th Edition

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 45 (2019) Standard on Fire Protection for 
Laboratories Using Chemicals

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2; 
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6; 
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10; 
TIA 17-11; TIA 17-12; TIA 17-13; TIA 
17-14; TIA 17-15; TIA 17-16; TIA 17-17 ) 
National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 586 (2009; Reprint Dec 2017) UL Standard for 
Safety High-Efficiency Particulate, Air 
Filter Units

1.2   RELATED WORK SPECIFIED IN OTHER SECTIONS

Conform to provisions of Section 11 70 00  GENERAL REQUIREMENTS FOR MEDICAL 
AND DENTAL EQUIPMENT and Section 12 35 70  HEALTHCARE CASEWORK.  Provide 
final utility connections and utility service to equipment including 
waste, under Sections 23 03 00.00 20  BASIC MECHANICAL MATERIALS AND 
METHODS; 22 00 00  PLUMBING SYSTEMS; 22 60 70  GAS AND VACUUM SYSTEMS FOR 
HEALTHCARE FACILITIES; 26 00 00.00 20  BASIC ELECTRICAL MATERIALS AND 
METHODS; and 26 20 00  INTERIOR DISTRIBUTION SYSTEM.

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  
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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 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 
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 
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.

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

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality 
Control approval.][for information only.  When used, a designation 
following the "G" designation identifies the office that will review the 
submittal for the Government.]  Submittals with an "S" are for inclusion 
in the Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Laboratory equipment and fume hood layout ; G[, [_____]]

Laboratory equipment and hood  schedules

SD-03 Product Data

Fumehood assembly ; G[, [_____]]

Radio isotope fumehood ; G[, [_____]]

Biological safety cabinet ; G[, [_____]]

  Include descriptive literature, technical data sheets, and 
diagrams.

SD-04 Samples

Exterior hood paint ; G[, [_____]]
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SD-06 Test Reports

Fumehood test ; G[, [_____]]

Base cabinet test ; G[, [_____]]

SD-08 Manufacturer's Instructions

Fumehood assembly

Radio isotope fumehood

Biological safety cabinet

SD-10 Operation and Maintenance Data

Fumehood assembly , Data Package 2; G[, [_____]]

Radio isotope fumehood , Data Package 2; G[, [_____]]

Biological safety cabinet , Data Package 2; G[, [_____]]

  Submit in accordance with Section 01 78 23  OPERATION AND 
MAINTENANCE DATA.

1.4   SUBMITTAL REQUIREMENTS

1.4.1   Hood Paint

Submit color chips of exterior hood paint .  Submit [at least five] colors 
which are standard with the manufacturer.

1.4.2   Drawing Requirements

Show pertinent installation layout .  Indicate details of construction and 
rough-in requirements.

1.4.3   Schedule

Include each type of equipment and hood  and submit in accordance with 
Section 11 70 00  GENERAL REQUIREMENTS FOR MEDICAL AND DENTAL EQUIPMENT.

1.4.4   Tests

Submit fumehood test  [and] cabinet test  reports required by ACGIH-2097 .

PART 2   PRODUCTS

2.1   MATERIALS, COMPONENTS, AND SPECIAL DESIGN REQUIREMENTS

**************************************************************************
NOTE:   Use of  cer t ai n chemi cal s such as hydr ochl or i c 
and hydr of l uor i c aci ds may r eact  wi t h speci f i ed 
mat er i al s.   Epoxy,  mi ner al ,  or  synt het i c mat er i al s 
f or  hood i nt er i or  wor ki ng ar ea,  aci d wast es,  and 
dr ai ns may be r equi r ed dependi ng on chemi cal s t o be 
used.   I f  ot her  mat er i al s ar e r equi r ed,  add t ext .

**************************************************************************
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2.1.1   Aluminum Alloy

 ASTM B221M ASTM B221 equivalent in ultimate tensile, yield, and shear 
strengths to Alloy 6063-T5 or 6063-T6.

2.1.2   Carbon Steel

ASTM A1008/A1008M , cold rolled sheets, commercial bright finish.

2.1.3   Stainless Steel

No 4 satin finish including welds and fabricated surfaces.  Provide Type 
302, 304, or 316 alloy unless otherwise specified.  Provide minimum 
thickness of  1.5 mm  U.S. Standard 16 gage , except  1.8 mm thick  14 gage  for 
working surface.

2.1.4   Safety Glass

ASTM C1048, fully tempered "FT," clear.

2.1.5   Casework Components

Conform with Section 12 35 70  HEALTHCARE CASEWORK for base cabinets, 
counter tops, service fittings and finishes.

2.1.6   High Efficiency Particulate Air (HEPA) Filter

Meet requirements of UL 586 .

2.1.7   Fumehood Design

Design, calculate face velocities, and test fume hoods in accordance with 
ACGIH-2097 , Laboratory fume hoods, auxiliary systems, and associated 
equipment shall meet the requirements of NFPA 70  and NFPA 45 .

2.1.8   Hood Static Pressure Loss

**************************************************************************
NOTE:   For  det er mi ni ng t he syst em t ot al  st at i c 
pr essur e l oss f or  s i z i ng bl ower s,  use t he hood 
maxi mum st at i c pr essur e l oss when oper at i ng at  46 mpm
 150 f pm f ace vel oci t y;  al l ow 50 mm 2 i nch wat er  
gage l oss f or  di r t y HEPA f i l t er  and 25 mm one i nch 
wat er  gage addi t i onal  l oss f or  a downst r eam char coal  
f i l t er  or  a pr ef i l t er  ( or  t he f i l t er  manuf act ur er ' s 
r ecommended r esi st ance at  t he r at ed cf m of  exhaust  
air).

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

With the sash in full-open position the static pressure loss through the 
fumehood shall not exceed  13 mm  1/2 inch  water gage when operating at  23 
mpm 75 feet per minute (fpm) ,  22 mm  7/8 inch  water gage at  30 mpm  100 fpm ,  
29 mm 1.125 inch  water gage at  38 mpm  125 fpm .  For hoods equipped with 
bypass, the static pressure loss and exhaust volume shall remain 
relatively constant (within 5 percent) regardless of sash position.
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2.1.9   Electrical Devices

Prewired at the factory to a common, integral junction box to provide easy 
exterior connection and disconnection.

2.2   UNITS

2.2.1   Unit [_____], [_____]

2.2.1.1   Base Cabinet Portion of Assembly

[_____].

2.2.1.2   Hood Interior

[_____].

2.2.1.3   Sash

[_____].

2.2.2   Fumehood Assembly , Constant Volume

**************************************************************************
NOTE:   Pr ovi de packaged heat er  assembl y f or  
t emper i ng col d out si de ai r  when auxi l i ar y ai r  t ype 
hoods ar e speci f i ed.

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

Constant volume, [auxiliary air] [bypass/airfoil] configuration, enclosed 
unit mounted on base cabinet; exterior dimensions maximum  1245 mm wide 
(across face) by 750 mm deep (front to back by 2400 mm high  49 inches wide 
(across face) by 30 inches deep (front to back) by 96 inches high ; 
interior working area at least  900 mm wide by 600 mm deep by 1195 mm high  
36 inches wide 24 inches deep by 47 inches high .

2.2.2.1   Base Cabinet Portion of Assembly

Carbon steel, modified to have recessed apron to contain electrical 
convenience outlets.

2.2.2.2   Hood Interior, Including Working Surface

Type 304 stainless steel, with interior vertical joints and intersections 
of vertical surface with working surface having an approximate  20 mm  3/4 
inch  radius.  Provide working surface with a raised rim around all sides 
to prevent spillage from running out face of hood.

2.2.2.3   Sash

Safety glass,  5.6 mm  7/32 inch  minimum thickness, counterbalanced, 
vertical sliding type, Type 304 stainless steel frame.

2.2.2.4   Baffle

Adjustable, with moving parts resistant to corrosion, removable for 
cleaning.
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2.2.2.5   Lighting Fixtures

[Explosion proof] [Vapor proof], fluorescent, with cool white lamps and 
switch, providing  800 lux  75 foot candles  on working area.  Locate switch 
for fixture on exterior of hood frame, or in recess of base cabinet.  
Provide sealed safety glass window barrier between interior working and 
fixture spaces, and access for tube replacement exterior to hood interior 
working area.

2.2.2.6   Service Fixtures

Provide remote controls for piped services and locate on hood exterior 
frame.  Provide serrated supply ends with nozzles arranged close to sash, 
precluding the need of reaching to interior back of hood to make 
connections to outlets.  Base metal of fixtures shall be brass.  Protect 
metal fixtures inside hood with chemical resistant coating of [clear 
plastic over polished chrome plate] [or] [_____].

a.  Cold water:  Remote controlled valve, with vacuum breaker; hood wall 
mounted gooseneck faucet with serrated nozzle.  Arrange faucet 
parallel to hood wall and over cup sink.

b.  Gas, air and vacuum:  Provide fixtures for each service, each fitting 
with remote controlled valve and supply end (inside hood) consisting 
of a serrated hose nozzle and escutcheon trim.  Provide natural gas, 
air at  685 kPa  85 psig , and vacuum at  750 mm  30 inches  of HG.

c.  Acid waste:  Recessed cup sink,  75 by 150 mm  3 by 6 inches  or  75 by 
225 mm 3 by 9 inches , fabricated of Type 316 stainless steel, 2 liter 
capacity.  Furnish with acid waste p-trap and locate under water 
faucet, integral with countertop.  Provide acid vent.

d.  Electrical convenience outlets:  Two duplex, grounded, three-wire, 125 
volt, 60 Hz, single phase [and one 240 volt single phase], 20 ampere.  
Locate in recessed area of base cabinet or on side posts of hood.  
Provide stainless steel or chrome-plated cover plate.  [Provide 15 
ampere circuit breaker protection.]

2.2.2.7   Blower Switch

**************************************************************************
NOTE:   Coor di nat e swi t ch r equi r ement s wi t h 
speci f i cat i ons f or  t he bl ower s f or  f ume hoods.   Fans 
r equi r i ng swi t ches not  di scussed i n t he par agr aph 
ci t ed above ( e. g. ,  gr eat er  t han one hor sepower  or  
208- vol t )  shal l  have a s i ngl e pol e swi t ch wi t h an 
i ndi cat or  l i ght .

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

[Single-pole, 115-volt] [Double-pole, 208-volt], 60-Hz, with pilot light. 
Locate switch in hood frame or in recess of base cabinet.

2.2.2.8   Duct Stub

**************************************************************************
NOTE:   Ver i f y t hat  duct wor k t o hoods i s di scussed i n 
t he appr opr i at e document s and t hat  bl ower s f or  t he 
hoods ar e l ocat ed at  exhaust  end.   Avoi d posi t i ve 
pr essur e i n duct s.
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**************************************************************************

Collar size suitable for ductwork indicated.  Finish of areas that may 
come in direct contact with fumes shall be same material and finish as 
hood interior.

2.2.3   Radio Isotope Fumehood  With Vent

Enclosed, isotope-type hood mounted on base cabinet of [auxiliary air] 
[bypass/airfoil] configuration.  Maximum exterior dimensions:  900 mm wide 
(across face) by 750 mm deep (front to back) by 2400 mm high (including 
base)  36 inches wide (across face) by 30 inches deep (front to back) by 96 
inches high (including base) .  Minimum interior working area:  750 by 600 
mm deep by 1170 mm high  30 by 24 inches deep by 46 inches high .

2.2.3.1   Base Cabinet Portion of Assembly

Carbon steel comparable to a sink cupboard section, modified to have 
recessed apron to contain electrical convenience outlets.

2.2.3.2   Hood Interior, Including Working Surface

Type 304 stainless steel, with interior vertical joints and intersections 
of vertical surface with working surface having an approximate  20 mm  3/4 
inch  radius.  Working surface shall have a raised rim all around to 
prevent spillage from running out face of hood.

2.2.3.3   Sash

**************************************************************************
NOTE:   Sever al  mat er i al s ar e avai l abl e f or  sash.  
Cl ear  saf et y gl ass i s accept abl e wher e mi ni mum 
st or age of  mat er i al s al l ows use of  l ead br i cks as a 
f r ont  bar r i er .   Leaded saf et y gl ass pr ovi des 
excel l ent  pr ot ect i on but  scr at ches easi l y.  
Bul l et pr oof  gl ass and var i ous pl ast i cs have good 
r esi st ance t o cer t ai n l evel s of  r adi at i on.

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

[Safety glass] [Leaded (equivalent to [_____]  mm inch  lead protection) 
safety glass] [_____], vertical sliding type, counterbalanced.

2.2.3.4   Lead Lining

Concealed, [_____]  mm inch[es]  thick.  Provide with lapped seams, 
protecting areas adjacent to the three enclosed vertical sides of the hood 
[and the area below working surface of hood].  Lap sash area and 
intersections with adjacent surfaces at least  10 mm  3/8 inch .

2.2.3.5   Baffle

Adjustable with moving parts resistant to corrosion, removable for 
cleaning.

2.2.3.6   Lighting Fixture

Vapor proof, fluorescent, with cool white lamps and switch, providing  800 
lux  75 foot candles  on working area.  Locate switch for fixture on 
exterior front of hood, or in recess of base cabinet.
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2.2.3.7   Mirror

**************************************************************************
NOTE:   Mi r r or  i s f or  v i ew behi nd l ead br i ck 
bar r i er .   Cl ear  saf et y gl ass i s accept abl e wher e 
mi ni mum st or age of  mat er i al s al l ows use of  l ead 
br i cks as a f r ont  bar r i er .   Leaded saf et y gl ass 
pr ovi des excel l ent  pr ot ect i on but  scr at ches easi l y.  
Bul l et pr oof  gl ass and var i ous pl ast i cs have good 
r esi st ance t o cer t ai n l evel s of  r adi at i on.   I t  may 
be desi r abl e f or  any sash f i ni sh.   Del et e i f  speci al  
equi pment  must  be at t ached t o back i nt er i or .

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

Fully framed, fully adjustable, and suitably backed to prevent fume damage 
to silvering.

2.2.3.8   Service Fixtures

Locate remote controls for piped services on hood exterior and provide 
serrated supply ends with nozzles arranged close to sash, precluding the 
need of reaching to interior back of hood to make connections to outlets. 
Base metal of fixtures shall be brass.  Protect metal fittings inside hood 
with chemical resistant coating of [clear plastic over polished chrome 
plate] [or] [_____].

a.  Cold water:  Remote controlled valve with vacuum breaker; hood wall 
mounted gooseneck faucet with serrated nozzle.  Arrange faucet 
parallel to hood wall .

b.  Natural gas and vacuum:  Provide fixtures for each service, each 
fitting with remote controlled valve.  Supply end (inside hood) 
consisting of a serrated hose nozzle and escutcheon trim.  Provide 
natural gas and vacuum  750 mm HG  30 inches HG .

c.  Acid waste:  Recessed cup sink,  750 by 150 or 75 by 225 mm  3 by 6 or 3 
by 9 inches , fabricated of Type 316 stainless steel, 2 liter 
capacity.  Furnish with acid waste p-trap and locate under water 
faucet, integral with countertop.  Provide acid vent.

d.  Electrical convenience outlet:  Two polarized duplex, grounded, 
three-wire, 125 volt, 60 Hz, single phase [and one 240 volt single 
phase], 20 ampere.  Locate in recessed area of base cabinet or on side 
posts of hood.  Provide stainless steel or chrome-plated cover plate.  
[Provide 15 ampere circuit breaker protection.]

2.2.3.9   Blower Switch

**************************************************************************
NOTE:   Coor di nat e swi t ch r equi r ement s wi t h 
speci f i cat i ons f or  t he bl ower s f or  f ume hoods.   Fans 
r equi r i ng swi t ches not  di scussed i n t he par agr aphs 
ci t ed above ( e. g. ,  gr eat er  t han one hor sepower  or  
208- vol t )  shal l  have a s i ngl e pol e swi t ch wi t h an 
i ndi cat or  l i ght .

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

[Single-pole, 115-volt] [Double-pole, 208-volt], 60-Hz, with pilot light. 
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Locate switch in hood frame or in recess of base cabinet.

2.2.3.10   Duct Stub

**************************************************************************
NOTE:   Ver i f y t hat  duct wor k t o hoods i s di scussed i n 
t he appr opr i at e document s and t hat  bl ower s f or  t he 
hoods ar e l ocat ed at  exhaust  end.   Avoi d posi t i ve 
pr essur e i n duct s.

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

Collar size suitable for ductwork indicated.  Material of collar same as 
hood interior or metal coated with epoxy having corrosion resistance 
comparable to finish on fittings in hood.

2.2.3.11   Replaceable Filter

[HEPA, efficiency [_____] percent] [and] [prefilter] [activated charcoal 
filter]; with stainless steel filter housing.  HEPA filter static pressure 
loss shall not exceed  249 pascals  one inch water gage  when clean and 
operated at the rated airflow capacity.

2.2.3.12   Warning System

Ensure detection and alarm for insufficient air velocities caused by 
failure of supply or exhaust system or by dirty filter.  [Provide static 
pressure sensing switch in exhaust duct to shut off auxiliary air blower 
when failure occurs].

2.2.4   Biological Safety Cabinet

Suitable for biological work and protecting the user from airborne 
infectious agents and similar hazardous particulate matter by providing an 
inward flow of air while preventing hazardous discharge into ambient 
atmosphere.  Hood must meet the requirements for CDC 21-1112 , and have 
overall approximate dimensions of  1800 mm wide (across front) by 790 mm 
deep (front to back) by 2160 high  72 inches wide (across front) by 31 
inches deep (front to back) by 85 inches high .

2.2.4.1   Glove Panel

Removable, with two pairs of combination gloves, hand sections of surgical 
rubber, detachable from neoprene sleeves.  Provide with built-in tubes 
connectable to air supply and appropriate "O" rings and clamps.  Glove 
assembly removable, providing access into hood for bare-hand work.  Hood 
shall meet the requirements for general purpose fume hoods of ACGIH-2097 , 
when operated with glove panel removed.

2.2.4.2   Light Fixture[s]

Fluorescent, prewired, with cool white bulbs, with switch hood-mounted 
exterior to working area.  [Ultraviolet, germicidal, prewired, single 
tube, with separate switch hood-mounted exterior to working area].

2.2.4.3   Service Fittings

Locate remote controls for piped services on hood exterior; provide 
serrated supply end.  Base metal of fixtures shall be brass.  Protect 
metal fixtures inside hood with [chemical resistant coating of clear 
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plastic over polished chrome plate] [or] [_____].

a.  Natural gas, air at  685 kPa  85 psig  minimum, and vacuum at  750 mm  30 
inches  HG.

b.  Cold water:  Remote controlled valve with vacuum breaker; hood-wall 
mounted gooseneck faucet with serrated nozzle.  Arrange faucet 
parallel to hood wall.

c.  Sink and drain:  300 mm long by 150 mm wide by 50 mm deep  12 inches 
long by 6 inches wide by 2 inches deep ; minimum of  1.25 mm  0.050 inch  
thick stainless steel, welded into surface of cabinet, corners coved 
to not less than  6 mm  1/4 inch radius.  Provide with stainless steel 
strainer; drain plug; and  38 mm  1 1/2 inch  borosilicate glass 
non-syphon P-Trap, with compression joints and bottom clean-out 
fitting.

d.  Electrical convenience outlets:  Two polarized duplex, grounded, 
three-wire, 125 volt, 60-Hz., single phase [and one 240 volt single 
phase], 20 ampere.  Locate on exterior of hood front or on hood side 
walls near hood front.  Include stainless steel or chrome-plated cover 
plate.  [Provide 15 ampere circuit breaker.]

2.2.4.4   Viewing Panel

Safety glass,  5.56 mm  7/32 inch  minimum thickness.

2.2.4.5   Blower Switch

**************************************************************************
NOTE:   Coor di nat e swi t ch r equi r ement s wi t h 
speci f i cat i ons f or  t he bl ower s f or  f ume hoods.   Fans 
r equi r i ng swi t ches not  di scussed i n t he par agr aphs 
ci t ed above ( e. g. ,  gr eat er  t han 750 wat t  one 
horsepower  or  208 vol t )  shal l  have a s i ngl e pol e 
swi t ch wi t h an i ndi cat or  l i ght .

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

[Single-pole, 115 volt] [Double-pole, 208 volt], 60 Hz, with pilot light. 
Include galvanized switch box and chrome-plated metal switch cover plate. 
Locate switch on hood exterior.

2.2.4.6   Duct Stub

**************************************************************************
NOTE:   Ver i f y t hat  duct wor k t o hoods i s di scussed i n 
t he appr opr i at e document s and t hat  bl ower s f or  t he 
hoods ar e l ocat ed at  exhaust  end.   Avoi d posi t i ve 
pr essur e i n duct s.

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

Collar size suitable for ductwork indicated.  Finish of areas that may 
come in direct contact with fumes to be same as to hood interior.

2.2.4.7   Intake and Exhaust Filters

Replaceable HEPA filters having a minimum efficiency rating of 99.97 
percent, including stainless steel housing.  HEPA filter static pressure 
loss shall not exceed one inch water gage when clean and operated at the 
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rated airflow capacity.

2.2.4.8   Warning System

Ensure detection and alarm for insufficient air velocities caused by 
failure of exhaust system or by dirty filters.

PART 3   EXECUTION

3.1   INSTALLATION

Install units at locations indicated.  Conform to installation provisions 
of Section 11 70 00  GENERAL REQUIREMENTS FOR MEDICAL AND DENTAL EQUIPMENT 
[and utility installation provisions of] [Section 23 11 25  FACILITY GAS 
PIPING;] [Section 33 51 15  NATURAL-GAS / LIQUID PETROLEUM GAS DISTRIBUTION 
PIPELINES;] [Section 22 00 00  PLUMBING SYSTEMS;] [Section 22 60 70  GAS AND 
VACUUM SYSTEMS FOR HEALTHCARE FACILITIES] [and] the ACGIH-2097  including 
provision for an adequate supply of tempered make-up air to meet the air 
flow requirements of fume hood(s).  Provide interlocks for controls and 
alarms to maintain the required air balance between hood interiors and the 
room.

3.2   POSTED OPERATING INSTRUCTIONS

Provide in accordance with the requirements in Section 23 03 00.00 20  
BASIC MECHANICAL MATERIALS AND METHODS.

3.3   FIELD QUALITY CONTROL

3.3.1   Inspection

Examine each unit for visual defects, operation and conformance to 
specifications.

3.3.2   Tests

Test each unit to ensure that the equipment is operational and conforms to 
specification requirements.  Field tests for fume hood operation and 
performance shall meet the requirements of ACGIH-2097 .

        -- End of Section --
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