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Mechanical Addendum #1

Date: February 27, 2026
To: Jay Taggart From: Alex Boswell
Company:  Method Studio Email: Alex.Boswell@Speceng.com
Job: Intermountain McKay Dee IR Phone: 801-834-7031
Expansion
Job No: 250450

This Addendum shall be considered part of the Contract Documents and Project Manual for the above-
mentioned project as though it had been issued at the same time and shall be incorporated integrally
therewith. Where provisions of the following supplementary data differ from those of the original
Contract Documents and Project Manual, the Addendum shall govern and take precedence.

Mechanical Addendum

Drawings

1. P601-PLUMBING SCHEDULES

a. Changes to plumbing fixture schedule
Specifications

2. 220548 — VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT

a. OSHPD requirement removed

3. 220719 — PLUMBING PIPING INSULATION

a. Removed editor notes from specification

4. 224216 — COMMERCIAL SINKS

a. Specremoved from project

5. 224223 — COMMERCIAL SHOWERS

a. Specremoved from project

6. 224213 - COMMERCIAL WATER CLOSETS
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a. Specremoved from project

7. 224300 —HEALTHCARE PLUMBING FIXTURES
a. Spelling errors were fixed
b. Basis of design updated to match Plumbing Fixture Schedule

8. 226213 —VACUUM PIPING FOR LABORATORY AND HEALTHCARE FACILITIES
a. Spelling errors were fixed

9. 230529 —HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
a. Removed editor notes from specification

10. 233113 — METAL DUCTS
a. OSHPD requirement removed

11. 233400 — HVAC FANS
a. Spec was added

12. 233600 - AIR TERMINAL UNITS
a. Added critical environment control valve to spec
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Electrical Addendum #1

Date: February 26, 2026
To: Jay Taggart From: Brendan Arita
Company:  Method Studio Email: Brendan.Arita@Speceng.com
Job: Intermountain McKay Dee IR Phone: 801-889-7233
Expansion
Job No: 250450

This Addendum shall be considered part of the Contract Documents and Project Manual for the above-
mentioned project as though it had been issued at the same time and shall be incorporated integrally
therewith. Where provisions of the following supplementary data differ from those of the original
Contract Documents and Project Manual, the Addendum shall govern and take precedence.

Electrical Addendum

Drawings

1. EP103A —Level 1 Power Plan—Area A

a. Updated boom location.

2. EP501, & EP502 — Phillips Drawings

a. Updated vendor drawings.

3. EP503, EP504, EP505, & EP506— GE Drawings

a. New sheets.

4. EP101A — Level 1 Lighting Plan — Area A

a. Updated lighting layout to coordinate with new boom layout.
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GENERAL NOTES - DIMENSION PLAN

1. GENERAL CONTRACTOR SHALL FIELD VERIFY ALL CONDITIONS AND SHALL REPORT TO THE ARCHITECT ANY
UNKNOWN CONDITIONS, ERRORS, OR CONFLICTS IN THE DRAWINGS BEFORE BEGINNING WORK. THIS INCLUDES,
BUT ARE NOT LIMITED TO, RATED VERTICAL AND HORIZONTAL ASSEMBLIES AND EXISTING SLAB CONDITIONS AND
PENETRATIONS.

2, DO NOT SCALE THE DRAWINGS

3. ALL EXPOSED INTERIOR COLUMNS TO BE PAINTED, UNLESS NOTED OTHERWISE

4, SEE G000 SHEET SERIES FOR TYPICAL MOUNTING HEIGHTS. PROVIDE SOLID BLOCKING IN WALLS FOR ALL WALL-
MOUNTED ITEMS INCLUDING OWNER EQUIPMENT AND ACCESSORIES WHETHER BLOCKING IS DEPICTED IN
DRAWINGS OR NOT

5, COORDINATE ALL EQUIPMENT AND ACCESSORIES, INCLUDING ITEMS THAT ARE OWNER FURNISHED, OWNER
INSTALLED

6. SEE SHEET SERIES A400 FOR WALL HEIGHTS BELOW COUNTERTOPS

7. SEE SHEET SERIES A500 FOR WALL AND ASSEMBLY TYPES

8. SEE SHEET SERIES A600 FOR DOOR AND WINDOW TYPES

9, SEE SHEET SERIES A100 FOR OWNER EQUIPMENT

10. SEE SHEET SERIES G200 FOR LEAD SHIELDING REPORT FOR THE ANGIO ROOM WALL CONSTRUCTIONS
1. SEE ELEVATIONS AND FINISH SCHEDULES FOR SURFACE TREATMENTS AT WALLS

12. SEE ELEVATIONS, SECTIONS, AND DETAILS FOR ADDITIONAL WALL CONSTRUCTION INFORMATION

13. ALL DIMENSIONS TO EXISTING WALL ARE TO FACE OF GYP, UNLESS NOTED OTHERWISE

14. DOOR OPENINGS IN FRAME CONSTRUCTION WITH NO SPECIFIED DIMENSION ARE LOCATED 4" FROM THE FACE OF
ADJACENT STUD. ASSUME CENTERED IN FACE OF JAMB UNLESS NOTED OTHERWISE.

15. ALL CORRIDORS WITH BED AND GURNEY ACCESS REQUIRE MINIMUM 80" CLEAR PER FGI 2010. GENERAL
CONTRACTOR TO FIELD VERIFY PRIOR TO FRAMING AND NOTIFY ARCHITECT FOR INCONSISTENCIES

FIRE RATED WALL TAG (description

CORE MATERIAL (SEE LEGEND)
LAYERS (SEE LEGEND)

HEAD CONDITION MODIFIER (IF APPLICABLE)
CORE SIZE (ROUNDED; SEE LEGEND)

B

FIRE RATING

NON-FIRE RATED WALL TAG (description

CORE MATERIAL (SEE LEGEND)
LAYERS (SEE LEGEND)

SAGa

HEAD CONDITION MODIFIER (IF APPLICABLE)
CORE SIZE (ROUNDED; SEE LEGEND)

-

LAYERS LEGEND
NOTE: DO NOT USE THE FOLLOWING LETTERS: i, I, and o. a through e are Method Studio's Standard, f and above are user defined.

SA= GYPSUMBOARD BOTH SIDE OF CORE

SB= GYPSUMBOARD ONE SIDE OF CORE

SC= GYPSUMBOARD, 2 LAYERS BOTH SIDES OF CORE

SJ= TYPE"X"GYPSUM BOARD OUTSIDE OF X-RAY IMAGING, LEAD-LINED GYPSUM BOARD INSIDE OF X-RAY IMAGING

WALL TYPE HEAD CONDITION LEGEND

IF NULL = TYPICAL PARTITION FLOOR TO FLOOR/CEILING/ROOF
a= PARTITION EXTEND FROM FLOOR TO 6" ABOVE CEILING
b= ACOUSTIC PARTITION TO FLOOR/CEILING/ROOF - STC 35
c= ACOUSTIC PARTITION TO FLOOR/CEILING/ROOF - STC 45
d= ACOUSTIC PARTITION TO FLOOR/CEILING/ROOF - STC 50

CORE MATERIAL LEGEND

C= CONCRETE WALLS, MASONRY
S= STEEL STUDS

W= WOOD STUDS

G= GLAZING

CORE SIZE LEGEND

STEEL STUDS

1= ATIg"
2= 15/8" 112"
3= 2112 211"
= 358" 312"

WOOD STUDS ~ MASONRY (WIDTH) BCONCRETE (WIDTH

MASONRY SIZE 4"

= 6" 51

2" MASONRY SIZE 6"
= 8" 7114
14

! MASONRY SIZE 8"
! MASONRY SIZE 10" CONCRETE 10"
MASONRY SIZE 12" CONCRETE 12"
14= CONCRETE 14"
16= MASONRY SIZE 16"

CONCRETE 6"
CONCRETE 8"

SUPERSCRIPT NOTES -
A- HAT CHANNEL FURRING IN LIEU OF METAL STUD
B - IF WALL IS STRUCTURAL, DO NOT TAG WALL OR INCLUDE IN WALL TYPES

LEGEND: INT. PARTITION

TYPICAL PARTITION FLOOR TO UNDERSIDE OF STRUCTURE / DECK
EXISTING WALL / PARTITION FLOOR TO FLOOR / CEILING / DECK
PARTITION EXTENDS FROM FLOOR TO 6" ABOVE CEILING
PARTITION: STC 35

PARTITION STC 45

PARTITION STC 50

FIELD VERIFY IF LISTED STC RATING IS ACHIEVABLE WITH EXISTING CONDITION; CONTRACTOR
TO REACH OUT BEFORE THE CONSTRUCTION

-

KEYED NOTES

ALIGN ALIGN TO EXISTING FINISH
CS-02 COUNTERTOP, SOLID COMPOSITE SURFACE, RE: INTERIOR FINISH SCHEDULE

LEVEL 1 KEY PLAN’

A: IR ANGIO SUITE, BLOOD BANK & LAB

" GRAY FILLED AREAS ARE EXCLUDED FROM THE SCOPE
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GENERAL NOTES - DIMENSION PLAN

1. GENERAL CONTRACTOR SHALL FIELD VERIFY ALL CONDITIONS AND SHALL REPORT TO THE ARCHITECT ANY
UNKNOWN CONDITIONS, ERRORS, OR CONFLICTS IN THE DRAWINGS BEFORE BEGINNING WORK. THIS INCLUDES,
BUT ARE NOT LIMITED TO, RATED VERTICAL AND HORIZONTAL ASSEMBLIES AND EXISTING SLAB CONDITIONS AND

PENETRATIONS.
2. DO NOT SCALE THE DRAWINGS
method
A 3. ALL EXPOSED INTERIOR COLUMNS TO BE PAINTED, UNLESS NOTED OTHERWISE

4, SEE G000 SHEET SERIES FOR TYPICAL MOUNTING HEIGHTS. PROVIDE SOLID BLOCKING IN WALLS FOR ALL WALL-
MOUNTED ITEMS INCLUDING OWNER EQUIPMENT AND ACCESSORIES WHETHER BLOCKING IS DEPICTED IN

13. ALL DIMENSIONS TO EXISTING WALL ARE TO FACE OF GYP, UNLESS NOTED OTHERWISE

14. DOOR OPENINGS IN FRAME CONSTRUCTION WITH NO SPECIFIED DIMENSION ARE LOCATED 4" FROM THE FACE OF
ADJACENT STUD. ASSUME CENTERED IN FACE OF JAMB UNLESS NOTED OTHERWISE.
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SA=  GYPSUM BOARD BOTH SIDE OF CORE
SB=  GYPSUM BOARD ONE SIDE OF CORE
SC=  GYPSUMBOARD, 2 LAYERS BOTH SIDES OF CORE
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MEDICAL VALVE BOX SCHEDULE

PLUMBING FIXTURE SCHEDULE

ACCEPTABLE MANUFACTURERS: REMARKS: REFER TO PLUMBING SPECIFICATIONS FOR COMPLETE FIXTURE COMPONENTS
AMICO (1) STEEL WALL BOX, 18 GAUGE STEEL, WHITE EPOXY FINISH, SLIDING OPAQUE DOOR, ANODIZED ALUMINUM TRIP, COLOR CODE GAS INDICATION LABELS. LABEL | DESCRIPTION WASTE VENT cw HW MANUFACTURER MODEL REMARKS
BEACONMEDAES (2) FULL PORT BALL VALVE, DOUBLE SEAL, 3-PIECE BRONZE/BRASS, CHROME PLATED BALL, 600 WOG (29" HG) MAXIMUM WORKING PRESSURE, TEFLON SEAT, GAUG SH WALL MOUNTED = o T T I TURE: GUARDIAN I TURE: GB025.FSH SROVIDE THERMOSTATIC
OHIO MEDICAL PORT. DRENCH HOSE MIXING VALVE (GUARDUAN
(3) 0 - 30" HG PRESSURE GAUGE FOR MEDICAL VACUUM. MIXIN (
(4) 0 - 100 PSIG PRESSURE GAUGE FOR OXYGEN. )-
FD FLOOR DRAIN 2" 2" 0" 0" FIXTURE: ZURN FIXTURE: Z415-BZ1 TRAP SEAL TO MATCH FD
TRAP SEAL: RECTORSEAL TRAP SEAL: SURESEAL SIZE
PIPE SIZE (IN) FS FLOOR SINK 3" 2" 0" 0" FIXTURE: ZURN FIXTURE: Z1900-2 PROVIDE HALF GRATE
MEDICAL | NITROUS | MEDICAL | WASTE ICE ICE BOX o" o" 1/2" o" FIXTURE: IPS FIXTURE: WATER-TITE (ICE BOX) \WITH WATER HAMMER
LABEL SERVES OXYGEN AIR OXIDE | VACUUM | ANEST. MANUFACTURER MODEL REMARKS e R o e o 2 IFIXTURE: AMERICAN STANDARD  eociones basacas © ¢ wARRESTOR
ZVB-1 __ |IR ANGIO ROOM iz iz /2 1 314 |AMICO VBU-M0707051007 _|ALL LAVATORY FAUCET: CHICAGO FAUCETS FAUCET: 895-317GN2BE3MAB -
ZVB-2 PRE POST OP 1/2" 1/2" o" 1" o" AMICO VBU-M0707051007 ALL INSULATION: TRUEBRO INSULATION: LAV GUARD 2
SCRUB  |SCRUB SINK 11/2" 11/2" 112" 112" FIXTURE: STERIS \FIXTURE-SNK~-B042F\__~A\__~/|MOUNT AT ADA HEIGHT
POWER REQUIREMENT: 120V
MEDICAL GAS OUTLET SCHEDULE 144 WATTS
SS-1 SINK 11/2" 11/2" 12" 12" FIXTURE: JUST MANUFACTURING |FIXTURE: SLXD2019A-J
ACCEPTABLE MANUFACTURERS: REMARKS: — o - - - - FAUCET: CHICAGO FAUCETS | FAUCET: LWM1-B23-B
AMICO (1) MED GAS OUTLETS TO BE INSTALLED WITHIN HEADWALL SYSTEM. COORDINATE INSTALLATION WITH HEADWALL ) N ; )
BEACONMEDAES SUPPLIER FAUCET: KOHLER FAUCET: K-22065
OHIO MEDICAL (2) QUICK CONNECT WALL OUTLET WITH GEOMETRIC QUICK CONNECT ADAPTER. wB WASHING MACHINE 2" 0" 172" 0" FIXTURE:WATER-T EIXTURE: WA700 HA SERIES PROVIDE WATER HAMMER
OUTLET BOX ARRESTORS
(3) UL LISTED. SURE 1" GAP IS
(4) DIE CAST FACE PLACE. ';: Ol\jIFDEED F'g:-v'efsé"’ |
(5) PROVIDE WITH 1” WALL THICKNESS ADJUSTMENT.
wceC FLOOR MOUNT 3" 2" 11/2" 0" FIXTURE: AMERICAN STANDARD |FIXTURE: 3461.001
OUTLET | PIPE SIZE FLUSH VALVE WATER FLUSH VALVE: SLOAN FLUSH VALVE: REGAL 111-1.6
LABEL TYPE (IN) DESCRIPTION MANUFACTURER MODEL T REMARKS CLOSET SEAT: BEMIS SEAT: 1955SSCT
02 OXYGEN 12" QUICK CONNECT WALL OUTLET, GAS|AMICO CHEMTROM O-CHWAL-U-OXYS  |ALL
SPECIFIC FOR MED GAS, UL LISTED,
NFPA 99 COMPLIANT, DIE CAST FACE C C C 0 3
NFPA9 IE TABLE C403.11.1
VAC VACUUM 3/4" QUICK CONNECT WALL OUTLET, GAS|AMICO CHEMTROM O-CHWAL-U-VACS  |ALL . .
SPECIFIC FOR MED GAS, UL LISTED, MINIMUM PIPE INSULATION THICKNESS (In InChES)
NFPA 99 COMPLIANT, DIE CAST FACE
PLATE. FLUID OPERATING INSULATION CONDUCTIVITY NOMINAL PIPE SIZE (inches)
NP ERATURE CONDUCTIVIT MEAN RATING
RANGE AND USAGE
() Y (BTU/IN.) TEMPERATURE (F) <1 1to<11/2 11/2to <4 4to<8 >8
251 - 350 0.29 - 0.32 200 3.0 4.0 45 45 45
201 - 250 0.27 - 0.30 150 2.5 2.5 25 3.0 3.0
141 - 200 0.25 - 0.29 125 15 15 2.0 2.0 2.0
105 - 140 0.21-0.28 100 1.0 1.0 15 15 15
40 - 60 0.21-0.27 75 0.5 0.5 1.0 1.0 1.0
<40 0.20 - 0.26 50 0.5 1.0 1.0 1.0 15
NOTES:
1. FOR PIPING SMALLER THAN 1 1/2" INCHES AND LOCATED IN PARTITIONS WITHIN CONDITIONED SPACES, REDUCTION OF THESE
THICKENESS BY 1" SHALL BE PERMITTED, BUT NOT TO A THICKNESS LESS THAN 1 INCH.
2. FOR DIRECT-BURIED HEATING AND HOT WATER PIPING, REDUCTION OF THICKNESSES BY 1 1/2" SHALL BE PERMITTED, BUT NOT
LESS THAN 1 INCH
2 3 4 5 6
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GENERAL SHEET NOTES

HSKG |

LEVEL 1 POWER PLAN - AREA A

PROVIDE TYPED AND UPDATED PANEL SCHEDULES FOR ALL PANELS AFFECTED BY

PROJECT SCOPE.

ALL WIRING IN PATIENT CARE AREAS SHALL ADHEAR TO THE REQUIREMENTS OF

NEC 517.13.

ALL POWER RECEPTACLES WITHIN 6' OF THE EDGE OF A SINK SHALL BE GFCI

PROTECTED.

CONTRACTOR TO REFER TO VENDOR DRAWINGS FROM GE, PHILLIPS, AND STERIS

FOR ADDITIONAL CONTRACTOR RESPONSIBILITIES.

PROVIDE DEDICATED NUETRALS FOR ALL BRANCH CIRCUITS.

O SHEET KEYNOTES
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A1 SCALE: 1/4"=1'-0"

EQUIPMENT IN THIS AREA SHALL REMAIN ENERGIZED AT ALL TIMES. CONSTRUCTION
ACTIVITIES SHALL NOT INTERRUPT POWER OR COMMUNICATION CABLING.

COORDINATE ALL WORK ACCORDINGLY.

PROVIDE A LEGRAND AMDTP-4 SERIES TELE-POWER POLE OR EQUIVALENT FOR
PONY WALL WIREWAY. PROVIDE SEPARATED WIREWAYS FOR EM POWER, UPS

POWER AND TELECOM CABLING.

PANEL TO BE RENAMED FROM 1LE3 TO 1LC7. AFTER DEMOLITION THERE SHOULD BE
ROUGHLY NINE CIRCUITS REMAINING. TRACE AND UPDATED ALL LABELS FOR
CIRCUITS FED FROM 1LC7. PROVIDE A NEW 20A/2P BREAKER IN EXISTING SQUARE D

PANEL 1LC7.

ANESTHESIA BOOM RECEPTACLES TO BE FED FROM ISOLATION PANEL CIRCUITS.
CIRCUIT THE BOOM BREAK TO CRITICAL BRANCH PANEL 1LC4. PROVIDE FOUR DATA
RECEPTACLES AND THREE CLINICAL ENGINEERING PORTS AT THE BOOM VIDEO

LOCATIONS.

PROVIDE A REMOTE ANNUNCIATOR ALARM/MONITOR FOR THE ISOLATION PANEL.

COORDINATE EXACT LOCATION WITH OWNER GROUP.

PROVIDE 120V POWER IN CEILING FOR VAVS.

CONNECT TO THE EXISTING LIFE SAFETY CIRCUIT FEEDING THE MED GAS ALARM

PANELS.
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Point to Point Run Lengths

Electrician Requirements and Notes
1. A Greenlee measuring tape (part no. 435) must be provided with raceway (conduit) runs

2. All raceway (conduit) runs must take most direct route point to point.
3. All conduits shall be labeled and identified at each end by run number/destination.

4. For conduit use the minimum bending radius specific lo the conduit diameter. All conduit and raceway shall be sweeps.

PHILIPS
PROVISIONAL

A Racaway [Conduit) suppliedfinstalted by contractor - Philips cables installed by Philips
B Haceway (Condult) suppliedinstalied by contractor - Philips cables installed by contractor P Power AC?'
c R i : ineta . D Power (DC
acoway [Conduits) and cables supplied and installed by contraclor G Groun
0 Raceway (Condult) existing - cables supplied and Instalied by Philips *| 8§ Signal
E  Raceway (Condult) existing - cables supplied by Philips and instalied by contractor H High Tension
F Raceway (Conduit) existng - cables supphed and installed by confractor i E!Oroshng ’l'loﬁﬁ)se
G Optional equipment. verfy with local Philips Servics PPl
g PR i REQUIRED
Raceway (Conduit) | Raceway | Cable ;:Imlmum hf;:;:_r::;gn élcc:rlclan ti
(Conduit) | Type Apeway o Special Requirements document point
Run | T Quanti *) {Conduit} | Paint Run 1o point
No. rom Ls] t!" Size LE."'It_].ih measurements
Third For Injector, Auxiliary Box, Patient Manitoring, Video
Gl ERE Party r G = r Networking, etc.
Room 3 " " :
O .o s 0 S O O S Il oo SO (S|
Al 3 sP ME 1 C 24 61" Tube Cooling Hoses.
o i X-Ray high-voltage cables, the use of 90 deg. ells is not
Al 4 | SP | ME 1 H 24 585 bl
Al 5 SP MA 1 PIG 1 %" 50 - .
-_— 2
Al 8 | sP | ME 1 PIG 14 Ly B ¢ €
= @
Al T SP MA 1 S 2% s - ‘% 9_
Al 8 SP ME 1 8 i 57 - u:J 4,‘_2
S x5 G0, N . S WS SVTRL N .. W - S SRee o R A £ | I— -
Al 9 [MSA | MA 1 PIG 2 44 |- "3‘ 2
Al 10 [msa | ma 1 s 3" 4 |- i
e -«
A 1" MSA MB 1 T 44" - k: .g =|-l e
I il — S (1P| — _ e — — — ey e, i i e 3 s e S S o S _ —_— _ _3 e EgE
Al 12 | PB1 | 2ME 1 c 24 60° | Tube Cooling Hose. T E S 53
A PB1 | 2ME 1 H o0 54 X-Ray high-voltage cables, the use of 90 deg. ells is not & =0
13 acceptable.
Al 14 PB1 MA 1 PIG 1 2‘” 51 - E
Al 15 PB1 | 2ME 1 PIG 1 g" 57 - o E
& =
Al 16 PB1 MA 1 8 2" 5t - & @ -
Al 17 PB1 | 2ME 1 s e 57 - ik < B o
I L T Y -2 s e S S B e e e T LI -
Al 18 @ @ 1 P 13 60" 4 85 E8 &
EZEE 2
Al 19 @ @ 1 PIG 1 %" 60’ - 05 s = G
g % = ﬁ m
e =
Al 20 @ @ 1 8 1 % 60’ For FlexVision XL. =g Z % =
' £ESE &
Al 2 (O] 1 | s | v | e |-
Al 22 @ @ 1 g ™ 60’ -
I NI SR I | - o I _ I S S, — s — - LL
Al 23 cY MA 1 g 3" 80" Conduits to land on wall raceway adjacent to CY. E @
X o
Al 24 cY MB 1 5 13 60" Conduits to land en wall raceway adjacent to CY, m‘ ?_ g
S T =
@
al 25 | oy WA 1 BIG o 60" Conduits to land on wall raceway adjacent to CY. % £ = N % P
- < N cecsc
5 ; Conduits to land on wall raceway adjacent to CY. For 3 E o2 3D
.A 26 {.:Y | Ve | .1 I S _ 2 8 Philips Workstations. ) - # ?Iﬁ g G Z
— e E b R - S _ . = E—— 1T L I o—— = = o = = — e = — = =y T . B [
Al 27 ATY MA 1 S 2" 47 - “3‘ E ;-: .3 g %
[EREPOr- POl o R POH ERCry W P Y, (EW it et [ RSy B ey, [ C S e L R YR s i e i R T e ROl A
" For Serace Hub, Dedicated conduit and CAT & network connection
Gl B SN SN2 1 B LT | termstad atesch ond oot olowed wihcray system cobdng)
cl| 2o WL MA 1 P PER NEC |PER NEC | X-ray Warning Light Refer to Detail 3-ED R E C 1
C| 30 RL MA 1 P PER MNEC |PER NEC | Exam Room Light Refer to Detail 3-ED
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Point to Point Run Lengths I

1. A Greenlee measuring tape (part no. 435} must be provided with raceway (conduit) runs

2. All raceway {conduit) runs must take most direct route point to point.

3. All conduits shall be labeled and identified at each end by run numbar/destination

4. For conduit use the minimum bending radius specific to the conduit diameter. All conduit and raceway shall be sweeps.

Electrician Requirements and Notes

MmO Gn >

Racaway (Conduit) suppliedfinstalied by contractor - Philips cables installed by Philips

Rateway (Canduit) suppliediinstalled by contractor - Philips cables installed by contractor E Eg,t:g; S%)’
Raceway (Condisits) and cables supplied and installed by contractor G Groun
Raceway (Condult) existing - cables supphied and instafied by Philips *| § Signal

Raceway (Condult) existing - cables supplied by Phillps and Installad by contraclor
Raceway (Condult) existing - cables supplied and installed by contractor
Optional equipment. verily with local Philips Servce

H High Tension
¢ Cooaling Hose
A Air Supply Hose

ini Maximurm (REQUIRED)
Cable Minimum

Raceway (Conduit) | Raceway ; Electriclan to
{Conduit) | Type Racewelly P'.aml o Special Requirements document point
Run E T Quantit *) {Conduit) | Point Run $8 Rein
Y| No. TR D ¥ Size Lenath measurements
G| H 1 5 3" = For future options (Patient Monitoring).
Al 32 1 s 14" 86" -
Al 33 1 s 140 86 4
Al 34 1 5 140 B86' -
Al 35 1 s 14" 86/ L
3
Al 36 1 s 14 86 |- [ €
Al a7 1 s 14" 86 | - z O
2R
L]
Al 38 1 s 14 86 | - 0 '§_
Al 39 1 S 14" 86 |- g 2
G| 40 1 2" = Optional for med gas box. E g =
— S S (. p— AP . il P Bt A i M A i A iy e 1 .4 i, B . it S Lt aj
c| #1 1 P/G |Per N.E.C.|PerN.E.C.| 3 AWG minimum phase/ground wire size. 4 E - ‘:“c;
= @O
c| 42 1 P/G  |Per N.E.C.[Per N.E.C.| 3 AWG minimum phase/ground wire size. % E é §, 8
. L . v o
4 AWG minimum phasef/ground wire size. Final o
43
g 1 FIG: |RerN.E L. Per N.EL, connections to terminate at MA terminal block.
c| 44 1 S  |Per N.E.C.|Per N.E.C.| For Remote Alarm Panel. Cable by electrician. 5
For Remate Alarm Panel. Cable provided by Schneider, o
B| 45 1 S Per N.E.C.|PerNE.C.| - ba extendad per N.E.C. . %.
o
G| 46 1 P |PerNEC.|PerNEC. § & .
= = 5
c| a7 1 P |PerN.E.C.[Per NEC. F.E &
o S | S ap— I e + = w3 2 £
Al 48 1 s 1 86 | forTvz. Sk E B
f8cf S
" ! =
| _|ALe sl | |e™Ve ol _ _18s3% %
Al so 1 PIG 13 86 |- 2825 s
£EE£38& &
Al s1 1 5 14" 86' +
c| s2 1 =] i - LED 150F Surgical Light.
L
G| 53 1 G i - Per local code. LED 150F Surgical Light. a ©
T N - '1 i = i 1'_ B 3 ~— | Conduft opening must be covered if the IntraSight — T~ " 7| III B
Al 54 P 1172 S system is planned for future installation. ™ E 2]
1 1/2" 75 Conduit opening must be covered if the IntraSight w @ 3 a3
Al 85 3 : : system is planned for future installation. ® £ - = ©
sy i S LS, A ] | S A L R e s R e e ot e gl i U 8 =]
Al s 1 s 11 86' | for TVa. %’ 2 Eoz
FWo 5 .
A 1 S 15 86 |- % g = 8 % L
B 1 = 7" 50 For Exam Room Microphone Coaxial cable. & raa b
B 1 S 1" 50' Exam room speaker (x3) ethernet cable. R ECZ
B 1 s 1" 50 Cantrol room speaker (x3) ethernet cable,
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. .
D J Customes| Phiips Legend d 0 ) E
: Conlractor Connechng - .
LI [ ] Wiring and Conneclions made by Confractor unless [ ]
- ;D—‘—""L 1 i - D otherwise noted. isoiated from metal casing. - 360 west . as p en avenue
0= e 3 Bond / Safely ground wiring and Connections mada by Contracior. S a | t | a k e Ccli t y , u t a h 8 4 1 O 1
I . Connecticns that are connected 1 melal casing (e.9. ouler housing, 8 O 1 5 3 2 4 4 2 2
buskwar)
oy = iy = | — Insulated | Isolated Ground wiring and Connections mada by
‘ﬁ" ‘,—--\‘ Al gxam room py | | Contractar for equipment grounding conductar, Isolated from metal
i '\i‘/’ e conductive C casing.
]— . R L e o t;g?ggi\ i S - E} Wiring Conneclion made by Philips
, T @ SPECTRUM
s L& Deticated, insulsted, and Dedicated, insuiatod, and uFs Dedicated. insulaled, and e P Ground wiing Conneciion made by Philgs
g GREEN izolated ground. 3 AWG igolated ground. 3 AWG izolated ground. 4 AWG 1 E N G | N E E R S
HELAs CUTPUE @ - = T ABOY Grownd Mininmum Grownd Mimdmum “ Ground Minimum .Y | Minkmim - et . . .
< B on ‘UPSON BATTER'!'| | LOW BATTERY | U L (Y e o S Y |_ - .1 ———t —F 1 4 f | Supply conductors installed togather with equipment .
| Bacc e - NOTE. D::E!_'f:m I ! 3 Phase 4 AWG Minimum | ! I\ 3Phess 4 AWG Minimum | internal Ul 3Phase 4 AWG Minmum | ) |} grounding conductor in the raceway (conduit). 324 S. State St., Suite 400
s K : ; = - 80 ‘Fﬂ#— .
O s @ . ! RED 1. ALL WIRING GAGE #18 {No reutral il Safaty banding il Safelybonding | | Cirouit 1 —_— Salt Lake City, UT 84111
@ @ 2, 300V CABLE :ﬂ c:;:ilt;'lw; L% _ground per NEC 1\ /) (] ground per NEC (9] Breaker oo Motes ;ﬂ 800-678-7077
" uetl o i 3, UPS GVS RELAY = 2 = Wiring and circuit sizes from source supply miss] mesl Philips regulation =
O WS @ e [ 1254 i i 15 and musi be determinad by cordractor to meet builds [ 801-328-5151
® AMBER SETTING: #1:UPS ON = Ask Pillps PM ta CRC Prilins GV System FEGUITSmE Y c ng =
NORMAL OPERATION. g contact z00e e &, , consions snd local codes. 3 Fiase + P (Protacivs Earh). 3 fax: 801-328-5155
I i a0 = 0 .
A fi wmes ) 7 #2 COMMON ALARM S poum prograrn _ P PERL ORI 0 the Wl i Sant e Sy www.spectrum-engineers.com
. il . RESET/TEST #3 UPS OM BATTERY g § TIARCMET. I OTH D_ | ——— Convarter CRC Cower can be a pre-delivery item. . Wire Sicés will be depandent on g §
AT AL BN i AMBER #4 BATTERY VOLTAGE LOW = Ew Iy & nisedad) e i Part #5857 0C0B001 1. Lug size of UPS and MA ferminal block x 25
1% //__\\ E - g & : Terminal ock cormas with WA fack and - 2. The tolerance on the allowed nominal mains voltage hall not E - g &
\ - = |ﬂ—: E i | t;anrlcﬂ_bea pre-dedivery item : exceed +10%, > = |ﬂ—: E
= @ I"'z-: = a ¥ nur.\'.'e ESEG-.'HE.ECI. % | (T beinstalled by contractor) - Full LIPS assemblyy, all wiring, installation, Baltery Moduls/Power Module = @ I"'z-: =
--., = ; [ ] o roqed faud] wire 1 ; S
i 9% = g9 Stsdonlrdr Remole Marm | insertion {for modular systerns), Seismic brackets {f applicable), and startup 9%
J L g n = P 2 it of s Pariel Wall mounted 5 in bypass is the responsitility of the slectrician unless it s specifically state n = = E UNLESS A PROFESSIONAL SEAL WITH SIGNATURE AND
- L] ot (=2 = ¥ drol athersise. if electrical work Is not completed when commissioning is L] et ag
1 L ‘5. 3 E §' Typerkancioaurce) Elw Er—-lm&’ f/ D D‘ . xhed:hd there may h:a selcnlnd wisit scheduzd resu:tmginlaela-.' of timalina (Tp] '5_ g E DATE IS AFHXED, THIS DOCUMENT IS PRELIMINARY AND IS
b = w Za & I;‘ and additional cost L) Z3a NOT INTENDED FOR CONSTRUCTION, RECORDING
(-4 = a T 2 i
w PR R W - 4 O BATTERY E Q % 2 3 Conlractar 1o i Ih\_N,,;,m: ; > - Al Power Cables shall be in separale sendulls Trom eonirel and E Q % 2 PURPOSES OR IMPLEMENTATION
Pat 7 N I ol 2 provide male plug B 1. Cahle provided by Mate: EFOQ EPO Switch! communication cables ™ I xg !
i P w7 L My o] o g = ; & 5 and build cable ‘-], electrician BD;:I;E:E?;E : ** This equipment may be wsed for Invasive procedures: therefose, the Qg [ ; g
X¥BTNAZS e 7—“._ e K —1 LOW ™~ g s | 5 3‘,’ 'E for pufiet e i ia;:::”v el L'n:}n-*ually o area to be installed is dassifiod as critical care area per NFFA-83 and M~ g = € 3‘,’
o @ BATTERY = S | Hao ‘5" 1 A 2 closed contact) e \I.L-\},_ MFPA-TO{MEC). These documents specify mamimum touch voltages and = S | Ha
[ —| o -y a i 3. {#18).8 wire Optional: If ground impedance in these areas. (] o C e WE
Philips IGT T = ®oOE|EE g 1200 AG Oullet L ARG (TRZ 0 RAR g wired by ! T = ®oOE|EE
124y Eaulsrieni L I3 XT o|Ps £ Emergencypowed |0 T T T TTTTTTTTTTTTTTT TS local code. <" The GSSNA specified "Equl-Polenlial Reference Bar (ERBJ serves as L I3 XT o|Ps
] ] ] iy qLip ey o E U ho| fe = i prefarad for a ground reference for GSSNA eguipment. It may also serve as the o E U ho| fe
) 11 & 20| ay 5 Fants Hopli \_ "Referance Grounding Paint” of the reom as defined in NFPA §0-3.3.140 a =0 gy
oE 8 Note: fear mon-Philips Healtheare equipment, aE
8- 3 1. Cabls provided by Schnsides R
5 3 p ¥ 5
Eo 5 2. RAP fo MA Eo
£ 'ué = E 3. UPS 1o MA GVS relay setling: E "é =
& o = BTURS Ob NORMAL OPFERATION & o
@ y 8 & % A2 CORIAON AL AR y 8 &
{24.0) E. w ﬂ 2 3PS G DTTERY 251 E_ w g
8 = g E: B 21 BATTERY WOLTAGE LOW 18 8 = g E:
= =1 - ® a L= = = ®
2 £ Blas a . 2 £ Blas
- re
5 ] g0z E El 25 5 6 I g0z E El 25
Exge sl 2 8832 Bl D ¥ No.11788731-2202
- [~ 0 £ = . [~ 0 £ 0. =
ED SCALE:N.T.S. S g Es <|if & ED SCALE:N.T.S. S § Es <|&I WORTHEN :
w=2 3% a|zk £ w=2 3% a|zk H
BT 5 o c| 5% 5 BT 5 o c| &%
=2 ® 2| om g = 2. 2§ | O
£ % 5 E o xd 2 ET 5 E | xf
od QoW o| 2z 3 od QoW o| 2z
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=) = =)
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1 2 3 4 5 6
1.  Aluminum or solid wires are not allowed. Your new GE Healthcare imaging modality will require local and remote connectivity to enable our full range of [ ] |
2. Wire sizes given are for use of equipment. Larger sizes may be required by local codes. digital support: S S @
3.  Itis recommended that all wires be color coded, as required in accordance with national and local electrical codes. B |
4, Conduit sizes shall be verified by the architect, electrical engineer or contractor, in accordance with local or national  Local connectivity - This allows your system to connect to local devices such as PACS and modality worklist. [ ®
codes. . ) ) - We will require network information to configure the system(s), and a live ethernet port(s) prior to the EXAM ROOM ®
5. Convenience outlets are not illustrated. Their number and location are to be specified by others. Locate at least one delivery of the system(s) 5 “
convenience ou_tlet close to the system cmjtrol, the power distribution unit and one on each wall of the procedure « Remote connectivity - Your GE Healthcare service warranty includes InSite™ (applicable to InSite capable % .
room. USE hospltal apprOVEd GUtlet or Equl\falent. I d ct } rful b 0 dband_b d r\” whch nahl d| |t | 1 ] that can h I rd ur _,,/d_ s e e e = e II
6. General room illumination is not illustrated. Caution should be taken to avoid excessive heat from overhead spotlights. ﬁ g I.J IS ! H‘DGWE ko @ g _ase 53 s || i b EF_' klg di 09 5, ar: Egtﬁa |v; IS R T T - N n
Damage can occur to ceiling mounting components and wiring if high wattage bulbs are used. Recommend low wattage ospital against equipment downtime and revenue loss Dy quickly connecting you to a edithcare s | ' ];'5 f H'|| -
bulbs no higher than 75 watts and use dimmer controls (except MR). Do not mount lights directly above areas where expert, M I [ D ]
ceiling mounted accessories will be parked. . . - . . . e e e it = — 'I B 3 ;’
7. Routing of cable ductwork, conduits, etc., must run direct as possible otherwise may result in the need for greater than Depending on product family and software version, imaging systems can be connected in one of the following e P SEE - g e N £ —— B == —/ e I
standard cable lengths (refer to the interconnection diagram for maximum usable lengths point to point). methods: (8) (9 ! s 2o e - I N T S T I b |
8.  Conduit turns to have large, sweeping bends with minimum radius in accordance with national and local electrical 1. TLS over TCP Port 443 (Preferred method for new products) via: = st 2 IK_L —- T BN I~ 2Py —_ |
codes. a. DNS resolution o~ 2 {4 = I|| : — —
9. Insome cases GEHC will specify ground wires to be sized larger than code. In these situations, the GEHC specification b. Customer-provided Proxy or o T gt = | f _
must be followed. c. GE Proxy (Available in some regions) 5 _ - = et 7 | B
10. A special grounding system is required in all procedure rooms by some national and local codes. Itis recommended in 2. Site-to-Site IPsec VPN tunnel ! gt L — IS || /__E_x_gr_ IlI ,| g
areas where patients might be examined or treated under present, future, or emergency conditions. Consult the i - o oo s 'vh—-ilg,_h 283 | :f E
governing electrical code and confer with appropriate customer administrative personnel to determine the areas Please provide the GE project manager with the contact information for the resource that can provide information S g - [ 2"
requiring this type of grounding system. ) ) required to set up these connections. GEHC will send out communication to these contacts, which will include the e i St I
E ;:e ’_“a;"rg"“" ptn_:nmt t]? poins dlstancestIIIgsEt;?:ted o thls:Iir::':;rLg m"'i} "Et be ixceededl. i fial eorattorwitiih project's Connectivity requirements, and a Connectivity form. This form will need to be completed and returned to a o - 157 ety . 1
: YEE L L O g ey PEE R ERLIIIS LS L IE a0 B EES IS C e SO Al e = GEHC prior to delivery of the system to ensure the system is tested and connectivity is enabled prior to the f;« e L | st
supervision of a GEHC representative. The GEHC representative would be required to identify the physical connection leti f the installati & <8 ( S\I = CONTROL ROOM
location, and insure proper handling of GEHC equipment. R e [ Iy | e i e - EXST. 8'-2"
13. GEHC conducts power audits to verify quality of power being delivered to the system. The customer's electrical j \G/ 9 l W
contractor is required to be available to support this activity. L iz = -
14. Every installation is unique. The electrical contractor will be required to support the installation of the GEHC equipment '-‘_7_{' | | ‘ ) | £ —
e : , : . — | 1 " I8 Pl
by providing knockouts, grommeted openings, bushings, etc. as required. All power connections to be performed by the AR, -] [ /
electrician, \ }‘_’a\l \“l [ | ‘ | /;_,//
4% %. | _,--”/
B AG i mis
ol 30" | T1L6) =
% a0 ] T | 3
" —— T | |
B | I
i L . —”| TECHNICAL ROOM B
.
. All junction boxes, conduit, duct, duct dividers, switches, circuit breakers, cable tray, etc,, are to be supplied and
installed by customers electrical contractor. All junction boxes shall be provided with covers.
. Conduit and duct runs shall have gradual sweep radius bends, Item Electrical Layout item List R Cabl . Additional Conduit Runs
*  Conduits and duct above ceiling or below finished floor must be installed as near to ceiling or floor as possible to reduce g . . Do Bpwe oS piles (Contractor Supplied and Installed)
exars lrigth 1 Main disconnect panel (MDP) Cable lengths listed may differ from what is included with reinstalled system. Contact the n raupp L
. . - TR : local field engineer for actual lengths to be delivered. Run all conduits straight as possible. .
. Ceiling mounted junction boxes illustrated on this plan must be installed flush with finished ceiling. 2 Suitable bushings & lock nuts {Power Distribution Unit) E gt f From Ta an Size
. All ductwork must meet the following requirements: 3 Suitable bushings & lock nuts (Gantry) Existing Electrical Note: (Bubble # [ Item) (Bubble # / Item) In. mm |
1.Ductwork shall be metal with dividers and have removable, accessible covers. 4 Suitable bushings & lock nuts (Operator's console) Use existing duct/conduits where possible. Additional duct/conduit runs may be necessary 3 Phase Power 1 Main Disconnect Panel 1 Asreg'd | Asreg'd
- - - if existing system is inadequate in size and/or location for this installation. Verify existing !
2. Ductwork shall be certified/rated for electrical power purposes. 5 | Suitable bushings & lock nuts (System Cabinet) size and location. T Emergency Off 1 1/2 13
3, Ductwork shall be electrically and mechanically bonded together in an approved manner. 6 6" x 6" x 4" [150 x 150 x 100] box (Partial UPS) 7 Power Distribution Unit 1 Asred | Asieyd
: A ; ; 7 | 12" x 16" x 4" [300 x 400 x 100] box (Power Distribution Unit) Electrical Outlet Legend Door Switch 1 1/2 13
4, PVC as a substitute must be used in accordance with all local and national codes. = , ITEM Custamer/contracter supplied and installed items unless otherwise specified, Power Distribution Unit
. . ) o ) ) 8 2 1/2" [64] conduit below floor Height sbeve Moor determined by local codes unless otherwlse specified 1 1/2 13
. CA‘I:nc;E:Cr;:rgs in raceway and access flooring are to be cut out and finished off with grommet material by the customers 9 | 3 1/2" [89] conduit below floor qp Duplex hospital grade, dedicated wall outlet 120-v, single phase power Warning Light Warning Light Control 1 1/2 13
: x \ : : " 10 | [EXISTING] 3 1/2" [90] conduit below floor [\. Network outlet 1 Phase Power 1 1/2 13
. Electrical contractor to provide measured pull strings in all conduit and raceway runs. -
g Provide 10 foot plgtalls at all junction polnts & | system emergency off (SEQ), (recommended height 1.2m [48"] above floor) Main Disconnect Panel P e 1 11/4 30
" " - . . - . I
. Grounding is critical to equipment function and patient safety. Site must conform to wiring specifications shown on this € | X:Hay toori wa g Tight ontrof pane! Fawver Distribution:Linft L z a0
plan. i@ | X-Ray ON lamp (L1) - 24V Operator's Console 6 Partial UPS 1 1 25
Door interlock switch (needed only if required by state/local codes)
McKay Dee Hospital Center | REVOLUTION CT ES CT-M486983-FIN-00-A.DWG IRev AlDate 23/Feb/2026 | El - Electrical Notes | 13/17 McKay Dee Hospital Center | REVOLUTION CT ES I CT-M486983-FIN-00-A.DWG [1/4"=1'-0"|Rev AlDate 23/Feb/2026 | E2 - Electrical Layout | 14/17
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1 2 3 4 6
POWER REQUIREMENTS POWER DISTRIBUTION SCAN ROOM WARNING LIGHT AND DOOR INTERLOCK INTERCONNECTIONS
Facility Input Power (3)
Main Supply (3 phases)' L N - 2 e = e s S =
T 3 PHASES+G (4-Wire Wye system, neutral not used) L : — e R ROOR T IRR TN, Roo;; St EMINEROW o SONTROLARON
380/400/420/440/460/480 V + 10% : (o6 - i [33.00 m |
R R L i, SR I MDP can be ordered from GE |[108.3 ]J
FREQUENCIES 50/60 Hz + 3 Hz e - — J g 2avmadff | : : |
AVERAGE (CONTINUOUS) POWER DEMAND 11 kVA (Control room) | e ‘ it I N it B G ! —| [74.8' or 87.97 |
POWER FACTOR 0.85 - — . Equipment SUPPLIED BY oy b R1 [ @ X-RAY LIGHT | | ? - ( | oc
] Emergency OFF SEQ2 CUSTOMER XS = 2 s i) [ Custotiiee supply | S TR AT
Power supply should come into a main disconnect panel (MDP) containing the protective units and controls. aExam room) s - m— Equipment SUPPLIED BY GEHC 7 [] — =il =3 i ‘ ' e |
. : : ; . . f applicable dsobls ( . 1 (R2) 1R2 || £SYS-ON LIGHT § [78.1" or 85.3'] 0.91 2.91
Governing electrical codes may require a neutral wire. If present, neutral must be terminated in MDP. M DP MDP Main Disconnect Panel - | | S & I = | I S " = ‘ 91mor2.91m
The section of the supply cable should be calculated in accordance with its length and the maximum Emergency OFF |SEQ3 PDU Power Distribution Unit o l_.: — o . I 5 55 65D i [3'or 9.5 |
permissible voltage drops. (Technical room) |~ & " (- Refer to Tablel SEO Emergency OFF Button latching KD7 W I lFB GOREADY LIGHT | 13.20 m 4{ ‘[24”;,'3" GEi ?,]m — =5
e There must be discrimination between supply cable protective device at the beginning of the installation If applicable twist-to release style with two Y [ = == 1 H [43.31 - S gUe ‘ o |
{main low-voltage transformer side) and the protective devices in the MDP. Remote ON/OFF Y normally closed (NC) contacts _ LT/] T ) M | R :_ i TP i 1150 mor 24.50 m B | | fwl"f i |
(Control room) u Y Remote Operator Control Station = oy b £ DOORSWITCH{2) I | [37.7°0or804] [ | —
*  Potential future upgrade may require a Maximum Power Demand of 200 kVA to be compatible. If applicable with "ON" and "OFF" buttons i : r ! W =
CONTROL T T 7 | |
- — — Cable SUPPLIED BY CUSTOMER D Fuse
SUPPLY CHARACTERISTICS ) ) T | | e P ey i | B c:m: SUPPLIED BY GE J. Relay cail and contact - | F'artl_al ups AVIMOS
*  Power input must be separate from any others which may generate transients (elevators, air conditioning, PDU 2 = = == Equipment SUPPLIED BY CUSTOMER Q normally open (Optional ) ‘ e oF
radiology rooms equipped with high speed film changers...). For.Sub:Feeder and Ground EXP_INTLK — — = Equipment SUPPLIED BY GE ] (de-energized state) SIEIOS [S;t"i'z:} |
o Al equipment {lighting, power outlets, etc...) installed with GE system components must be powered For Scan Room wire size refer to Table 2 otk HEN DO PDU  Power Distribution Unit 1"E Control power bransformer HaH mares a0 . Camera (3x)
separately. Warning Light and 4 '{33} TS6  Terminal Block & [42' or 84.6') | | | (Option)
s The minimum recommended size for a dedicated distribution transformer is: 225 kVA, rated 2.4% regulation Door Interlock I ?‘;;tes: N o (14 MG at 281 _ ' Table L _% |
i i ioni Connections Detai ire size: 2mm at
at unlt‘v power factor. Re‘sultant maximum allowable feeder regulation is 3.6%. itrtor st ) Do Interiock cireult is lompared GLETT 3 Ao swibch i Rat Brovied. u é:z::: 21.00 m 'ur 25.(1.‘!0 m -
Phase imbalance 2% maximum. (3) Grounding not shown on the detail, but must comply with local codes. [68.9' or 82']
Transients must be less than 1500V peak. (on a 400V line) page ‘
Maximum source regulation allowable is 6%. The combination of daily voltage variation {no load) and source
regulation under full load shall not exceed + 10/-13% of nominal.
Tablel:
GROUND SYSTEM Racormmendsd mrmman TYPICAL CABLE MANAGEMENT
+  System of equipotential grounding. customer supplied Main
« Equipotential: The equipotential link will be by means of an equipotential bar. This equipotential bar should : :
be connected to the protective earth conductors in the ducts of the non GE cableways and to additional Disconnect Panel (MDP) rating CONDUIT IN THE FLOOR CONDUIT BELOW FLOOR
equipotential connections linking up all the conducting units in the rooms where GE system units are located. Power/Voltage 150 kVA
380,400,420V 150 A
CABLES 440, 460, 480 V 125 A
+ Power and cable installation must comply with the distribution diagram.
¢  All cables must be isolated and flexible, cable color codes must comply with standards for electrical Table2: B - Hardware if
installation Feeder Tabl Finished flour~.\ " required
: eeder Table e e

+  The cables from signaling and remote control (Y, SEQ, L...} will go to MDP with a pigtail length of 1.5m [4.9 ft],
and will be connected during installation. Each conductor will be identified and isolated (screw connector).

CABLEWAYS

The information below assumes the use of copper wire, rated 75 C and run in steel conduit. All ampacity is determined in accordance with the
National Electrical Code (NFPA 70), Table 310-16 {2002). The ampacity of the circuit protection device listed above determines the minimum
feeder size, except where tatal source regulation limits require a larger size, If the wire size does not match the list below, please select the

nearest wire size as per local standards.

The general rules for laying cableways should meet the conditions laid down in current standards and regulations, Sub-Feeder length from MDP to PDU Minimum Wire Size, AWG or MCM (mm?)/VAC
with regard to: - ft (m) 380 VAC 400 VAC 420 VAC 440 VAC 460 VAC 480 VAC
*  Protecting cables against water (cableways should be waterproof). 50 (15) 3/0 (95) 3/0(95) 3/0 (95) 2/0(70) 2/0(70) 2/0 {70) o
«  Protecting cables against abnormal temperatures (proximity to heating pipes or ducts). Grounding S
«  Protecting cables against temperature shocks. A
- Replacing cables (cableways should be large enough for cables to be replaced) Run a dedicated 1/0 [50 mm?] or larger insulated copper ground wire from the power source to the MDP and from MDP to the PDU. Run the ' a4
. Metal cableways should be grounded ] ground wire in the same raceway with the three-phase wires, ., \\
Notes : LN AN, 1
(1) Wire size: 4x2mm? [14AWG] and 1x2mm? [14AWG] GND 5} 2 ) - -
(2) Wire size; 6x2mm? [14AWG] and 1x2mm? [14AWG] GND FEIE e e T 4 ’ Fiiiehed celling -
(3) Optional for Revolution CT systems
NOT TO SCALE
McKay Dee Hospital Center | REVOLUTION CT ES CT-M486983-FIN-00-A.DWG IRev A|Date 23/Feb/2026 | E4 - Power Requirements | 16/17 McKay Dee Hospital Center | REVOLUTION CT ES CT-M486983-FIN-00-A.DWG IRev A|Date 23/Feb/2026 | E5 - Electrical Details - Interconnect | 17/17
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ELECTRICAL NOTES CONNECTIVITY REQUIREMENTS o il i ! method
1 Main disconnect panel (MDP) .
J 2 Suitable bushings & lock nuts (Power Distribution Unit)
1. Aluminum or solid wires are not allowed. Your new GE Healthcare imaging modality will require local and remote connectivity to enable our full range of - 3 | Suitable bushings & lock nuts (Gantry)
2. Wire sizes given are for use of equipment. Larger sizes may be required by local codes. digital support: o a | suitable bushings & lock nuts (Operatar's Console)
3.  Itis recommended that all wires be color coded, as required in accordance with national and local electrical codes. — TR .
B o : . 5 Z 2 . 5 6" x 6" x 4" [150 x 150 x 100] box (Partial UPS)
4,  Conduit sizes shall be verified by the architect, electrical engineer or contractor, in accordance with local or national « Local connectivity - This allows your system to connect to local devices such as PACS and modality worklist. — e -
codes ; : ; . : 1 3 == 6 12" x 16" x 4" [150 x 150 x 100] box {Power Distribution Unit}
" . ) ) N We will require network information to configure the system(s), and a live ethernet port(s) prior to the - - ' E
Convenience outlets are not illustrated. Their number and location are to be specified by others. Locate at least one deli fth t 7 2 1/2" [63] conduit below floor
convenience outlet close to the system control, the power distribution unit and one on each wall of the procedure avinti i sy_rs_em(s}. : ; ; : : 8 | 31/2"[90] conduit below floor 360 west aspen avenue
: e » Remote connectivity - Your GE Healthcare service warranty includes InSite™ (applicable to InSite capable - It lak it tah 84101
opi. Yse hos!:utal gpp_roved uutl_et oF equ:valent_. : 3 products), a powerful broadband-based service which enables digital tools that can help guard your 9 | [EXISTING] 3 1/2" [90] conduit below floor sa akecity, uta
General room illumination is not illustrated. Caution should be taken to avoid excessive heat from overhead spotlights. h tal ik . g : 4 | b okl . GE Health 801 532 4422
Damage can occur to ceiling mounting components and wiring if high wattage bulbs are used. Recommend low wattage ospital against equipment downtime and revenue loss by quickly connecting you to a eafthcare -
bulbs no higher than 75 watts and use dimmer controls (except MR). Do not mount lights directly above areas where expert.
ceiling mounted accessories will be parked. . : 2 . . .
Routing of cable ductwork, conduits, etc., must run direct as possible otherwise may result in the need for greater than Depending on product family and software version, imaging systems can be connected in one of the following E SPECTRUM
standard cable lengths (refer to the interconnection diagram for maximum usable lengths point to point). methods: ENGINEERS
Conduit turns to have large, sweeping bends with minimum radius in accordance with national and local electrical 1. TLS over TCP Port 443 (Preferred method for new products) via: 324 S. State St., Suite 400
codes. a. DNS resolution Salt Lake City, UT 84111
In some cases GE will specify ground wires to be sized larger than code. In these situations, the GE specification must be b. Customer-provided Proxy or 2822;2;%?
followed. c. GE Proxy (Available in some regions) . 801.39
; ; ; ; 4 ; : . ) . fax: 801-328-5155
A special grounding system is required in all procedure rooms by some national and local codes. It is recommended in 2. Site-to-Site IPsec VPN tunnel - ;
: : ; i www.spectrum-engineers.com
areas where patients might be examined or treated under present, future, or emergency conditions. Consult the
governing electrical code and confer with appropriate customer administrative personnel to determine the areas Please provide the GE project manager with the contact information for the resource that can provide information
rTth”'””g_ this type ':;ftgmu_”':l'g«'_?- :VS"E"";" T — - required to set up these connections. GEHC will send out communication to these contacts, which will include the o EXST. 8'-2" M |
emdaxinum.pemi o poitaistancea il Sietes an M aWing MUt NEL RS EXOC0Rd: roject's Connectivity requirements, and a Connectivity form. This form will need to be completed and returned to
Physical connection of primary power to GE equipment is to be made by customers electrical contractor with the ) : H e ! IR e P A - | UNLESS A PROFESSIONAL SEAL WITH SIGNATURE AND
2 ; : ; : : 3 : GEHC prior to delivery of the system to ensure the system is tested and connectivity is enabled prior to the _ DATE IS AFFIXED, THIS DOCUMENT IS PRELIMINARY AND IS
supervision of a GE representative. The GE representative would be required to identify the physical connection . i : [
3 : & 4 comple“on Gf the |nsta”at|0n_ NOT INTENDED FOR CONSTRUCTION, RECORDING
location, and insure proper ha ndllng of GE equipment. PURPOSES, OR IMPLEMENTATION
GEHC conducts power audits to verify quality of power being delivered to the system. The customer's electrical : il
contractor is required to be available to support this activity. i T— I 5 b
2 ST ; f : : 2 g : 5-3 — e } ndh
Every installation is unigue. The electrical contractor will be required to support the installation of the GE equipment by | . | B o = Room Maove Cables Note:
providing knockouts, grommeted openings, bushings, etc. as required. All power connections to be performed by the y 26" | ,///’/ |' ' II'| P i = Cable lengths listed may differ from what is included with reinstalled system. Contact the |
electrician. I'\,g.<'l B ’:'::.:f B o s i | [ X 3,' &5 local field engineer for actual lengths to be delivered. Run all conduits straight as possible. |
| &\?m - o Sr } t--.?_x’ 1 Existing Electrical Note:
.[- 1|' ‘Ub' 9]-? \ﬁj | | i Use existing duct/conduits where possible. Additional duct/conduit runs may be necessary |
| oL || P (e e R t e Tt if existing system is inadequate in size and/or location for this installation. Verify existing
5 M | S S| BSTs cte S T mes size and location.
| D A== = MR R i TR
e Electrical Outlet Legend
_Eml -' ? : ITEM Customer/contractor supplied and installed items unless otherwise specifien.
=i iy 'y Height above floor determined by local codes uniess otherwlse specified,
=it _ | | | Duplex hospital grade, dedicated wall outlet 120-v, single phase power [ D
CONTRQL ROOM g' @ 4\ | Network outlet '
All junction boxes, conduit, duct, duct dividers, switches, circuit breakers, cable tray, etc., are to be supplied and % © | system emergency off (SEO), (recommended height 1.2m [48"] above floor)
installed by customers electrical contractor. All junction boxes shall be provided with covers. @ | %-Ray room warning light control panel
Conduit and duct runs shall have sweep radius bends. EXAM ROOM @ | %-Ray ON lamp (L1} - 2av .
Conduits and duct above ceiling or below finished floor must be installed as near to ceiling or floor as possible to reduce - ; - :
run length Q Door interlock switch (needed only if required by state/local codes) [ 02/04/2026
Ceiling mounted junction boxes illustrated on this plan must be installed flush with finished ceiling. ! l |
All ductwork must meet the following requirements: J Additional Conduit Runs
1.Ductwork shall be metal with dividers and have removable, accessible covers. (Contractor Supplied and Installed)
2. Ductwork shall be certified/rated for electrical power purposes. Fram Ta aty Size
Bubble # [ Item Bubble # / ltem
3. Ductwork shall be electrically and mechanically bonded together in an approved manner. : / ! i f i In TRy
i i i i 3 Phase Power 1 Main Disconnect Panel 1 Asreg'd | Asreqg'd
4, PVC as a substitute must be used in accordance with all local and national codes. _
- Emergency Off 1 1/2 13 [
All openings in raceway and access flooring are to be cut out and finished off with grommet material by the customers LR i Pawer DiibutionUnit | 4. | Asrend | A=read
contractor. e . o = {
Electrical contractor to insert pull cords for all cable run conduits. O oor Switc -
Provide 10 foot pigtails at all junction points. — o : 32 3
Grounding is critical to equipment function and patient safety. Site must conform to wiring specifications shown on this Warning Light Vilaaming kight: Cangrol 1 1/2 13
plan. 1 Phase Power 1 1/2 13
—  —] —— // 1 Main Disconnect Panel : 1 11/4 30
F 5 Partial UPS
|7 /// 6 Power Distribution Unit 1 2 50
McKay Dee Hospital Center DISCOVERY CT750 HD CT-M486982-FIN-00-A.DWG IRev AlDate 23/Feb/2026 | El - Electrical Notes | 14/18 McKay Dee Hospital Center DISCOVERY CT750 HD I CT-M486982-FIN-00-A.DWG [1/4"=1-0" [Rev AlDate 23/Feb/2026 | E2 - Electrical Layout | 15/18
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1 2 3 4 6
POWER REQUIREMENTS POWER DISTRIBUTION TYPICAL CABLE MANAGEMENT INTERCONNECTIONS
: ~—EXAM ROOM / TECHNICAL ROOM —, —— —EXAM ROOM— ———  ~ CONTROLROOM —
POWER SUPPLY 3 PHASES+G For Main Supply (3 phases) Feeder and: CONDUIT BELOW FLOOR CONDUIT IN THE FLOOR ] { |
380/400/420/440/460/480 V £ 10% Ground wire size Refer to Table2| Can be ordered from GE C |
FREQUENCIES 50/60 Hz £+ 3 Hz | e : ; ] onsole
MAXIMUM POWER DEMAND 150 kVA Emergency OFF [SEO1y (1) Cas:e AUPPLIED B:CLISTOMER | L* s o |
AVERAGE (CONTINUOUS) POWER DEMAND 11 kVA (Control room) | SONERUPRTED BL UEHG 60' or 75'
POWER FACTOR 0.85 - — .. Equipment SUPPLIED BY Hardware if [60'or7l] | (
' Emergency OFF [SEQ2 (1) CUSTOMER Finished floor . ) " required | CUMDIER SURDH | | 17.00 m or 22.00 m ‘ |
aggaprgﬂrcnaobﬂl i —— Equipment SUPPLIED BY GEHC st T T S A A TN BT A ' [55' or 72')
Power supply should come into a main disconnect panel (MDP) containing the protective units and controls. M DP MOP Main Disconnect Panel ' |
The section of the supply cable should be calculated in accordance with its length and the maximum Emergency OFF JSEQ3 (1) PDU Power Distribution Unit | | | : 1.50mor3.00m |
permissible voltage drops [T-:ﬁ:hmclgl r&om) e e 24y  RefertoTablel SEO Emergency OFF Button latching {12_70 m] pou | [5.00mori7.00m| | - ; : - [4.9' or 9.8]
: applicable ; ; | ' ' '
» There must be discrimination between supply cable protective device at the beginning of the installation PP tW'St‘ti:l' relleass ?L\"cl‘;' with two [40'] ] [16.4' or 55'] Gantry - |
(main low-voltage transformer side) and the protective devices in the MDP. Remote ON/OFF normally.ciose contacts . b '
(Control ro!t;m) U S Y Remote Operator Control Station | e I | " %%_[ |
If applicable ' ith "ON" "OFF" : 00 m
*  Power input must be separate from any others which may generate transients (elevators, air conditioning, Tablel: % | ] | |
radiology rooms equipped with high speed film changers...). =7 e v g
+ All equipment {lighting, power outlets, etc...) installed with GE system components must be powered PDU Recommended ’:“m'mu_m ‘ . | Partial ! |
separately. T | S e e customer supplied Main RRA s a m“fiinl | | Table
Phase imbalance 2% maximum. S For Sub-Feeder and Ground Disconnect Panel (MDP) rating \ 2
Transients must be less than 1500V peak. (on a 400V line) Wariting Light and wire size refer to Table2 )3 a v '
: Doaor Interlock Power/Voltage 150 kVA | ] | |
Connections Detail :
GROUND SYSTEM ¢ th . Partial UPS 380, 400,420V 150 A |
| . . refer to the nex (option) 440, 460, 480 V 125 A \
«  System of equipotential grounding. page ! r ‘ | | \u__/ ‘
« Equipotential: The equipotential link will be by means of an equipotential bar. This equipotential bar should
be connected to the protective earth conductors in the ducts of the non GE cableways and to additional
equipotential connections linking up all the conducting units in the rooms where GE system units are located.
ablea. SCAN ROOM WARNING LIGHT AND DOOR INTERLOCK
CABLES Feeder Table Facility Input Power (3)
*« Power and cable installation must comply with the distribution diagram. e
- All cables must be isolated and flexible, cable color codes must comply with standards for electrical The information below assumes the use of copper wire, rated 75 C and run in steel conduit. All ampacity is determined in accordance with the
installati 4 Mational Electrical Code (NFPA 70}, Table 310-16 (2002). The ampacity of the circuit protection device listed above determines the minimum PDU i
installation. y . : : : . . feeder size, except where total source regulation limits require a larger size. If the wire size does not match the lists below, please select the KDE (1) I Fuse I
s  The cables from signaling and remote control (Y, SEO, L...) will go to MDP with a pigtail length of 1.5m, and will nearest wire size per local standards. 3 o = - || . |
be connected during installation. Each conductor will be identified and isolated (screw connector). Féndlar fnath tram o Minimum Wire Size, AWG or MCM [mm?)/VAC (b i i3 (1 . max% E : B :
Substation to MOP - ft (m) 380 VAC 400 VAC 420 VAC 440 VAC 460 VAC 480 VAC p L > > S ) N o [ T I
CABLEWAYS _ . _ . . 50 (15) 1/0 (50) 1/0 (50) 1/0 (50) 1(35) 1(35) 1(35) (DS N ) . il I @ X-RAY LIGHT |
;rvf;fhgre‘;r;ea:zl tI‘[L){'ES for laying cableways should meet the conditions laid down in current standards and regulations, 100 (30) 1/0 (50} 10 (50) 170 (50) 135 135 1135) _ [_ ) E: — - == —I —L == :
" r . ) o f )
e  Protecting cables against water (cableways should be waterproof). 158146} 1/0(50) 19120 1/0¢50) 1139) 135) 1435) \-l-/ I . N :_ Rz_ - ! _ll - i@ﬂs ON “GHT:
»  Protecting cables against abnormal temperatures (proximity to heating pipes or ducts). 200153) 1/0(50) 1/0{50) ) 1(35) 1(35) 113%) U == =t S i
«  Protecting cables against temperature shocks. 250 (76) 2/0(70) 2/0(70) 1/0150) 1/0(50) 1(35) 135} KD? g [ Las GOREADY LIGHT |
« Replacing cables (cableways should be large enough for cables to be replaced). 300491} 3/0(95) 3/0(95) 2/0(70) 2/0{70) 1/0 (50) 1/0 {50) (‘7 l_ = — 1 | oo ' i
*« Metal cableways should be grounded. 350 (107) 4/0 (120) 3/0(95) 3/0 (95) 2/0 (70} 2/0 (70) 1/0 (50) . \TJ T N - Y :— e OOR SWITCH (2 I
400 (122) 250 (120) 4/0 (100) 3/0(95) 3/0(95) 3/0 (95) 2/0 (70) : 4 = = TS _ { ooRSWITCH (2 :
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32 (9.7536) 1/0 (50) | 1/0 (50) I 1/0 (50) I 1(35) | 1(35) 1(35) ——— Cable SUPPLIED BY GEHC | Relay coil and contact -
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SECTION 220548 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND
EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Elastomeric isolation pads.
Elastomeric isolation mounts.
Restrained elastomeric isolation mounts.
Open-spring isolators.
Housed-spring isolators.
Restrained-spring isolators.
Housed-restrained-spring isolators.
Pipe-riser resilient support.

. Resilient pipe guides.

10.  Air-spring isolators.

11.  Restrained-air-spring isolators.

12.  Elastomeric hangers.

13.  Spring hangers.

14.  Snubbers.

15. Restraints - rigid type.

16. Restraints - cable type.

17.  Restraint accessories.

18.  Post-installed concrete anchors.

19.  Concrete inserts.

20.  Vibration isolation equipment bases.

NN R WD =

Ne)

B.  Related Requirements:
1. Section 210548 "Vibration and Seismic Controls for Fire-Suppression Piping and
Equipment" for devices for fire-suppression equipment and systems.
2. Section 230548 "Vibration and Seismic Controls for HVAC" for devices for HVAC
equipment and systems.

1.3 DEFINITIONS

A.  Designated Seismic System: A plumbing component that requires design in accordance with
ASCE/SEI 7, Ch. 13 and for which the Component Importance Factor is greater than 1.0.

IH McKay-Dee IR Expansion  VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND
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B.  IBC: International Building Code.

1.4 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.

5.

6.

Include rated load, rated deflection, and overload capacity for each vibration isolation
device.

Include load rating for each wind-force-restraint fitting and assembly.

Illustrate and indicate style, material, strength, fastening provision, and finish for each
type and size of vibration isolation device and seismic-restraint component.

Annotate types and sizes of seismic restraints and accessories, complete with listing
markings or report numbers and load rating in tension and compression as evaluated by
ICC-ES product listing.

Annotate to indicate application of each product submitted and compliance with
requirements.

Interlocking Snubbers: Include ratings for horizontal, vertical, and combined loads.

B.  Shop Drawings:

1.
2.

Detail fabrication and assembly of equipment bases.

Vibration Isolation Base Details: Detail fabrication including anchorages and attachments
to structure and to supported equipment. Include adjustable motor bases, rails, and frames
for equipment mounting.

C.  Delegated-Design Submittal:

1.

For each seismic-restraint device, including seismic-restrained mounting, snubber,
seismic restraint, seismic-restraint accessory, and concrete anchor and insert, that is
required by this Section or is indicated on Drawings, submit the following:

a. Seismicrestraint, and vibration isolator, and isolation base selection: Select
vibration isolators, seismicrestraints, and vibration isolation bases complying with
performance requirements, design criteria, and analysis data.

b. Riser Supports: Include riser diagrams and calculations showing anticipated
expansion and contraction at each support point, initial and final loads on building
structure, spring deflection changes, and seismic loads. Include certification by
professional engineer that riser system was examined for excessive stress and that
none exists.

c. Concrete Anchors and Inserts: Include calculations showing anticipated seismic
and wind loads. Include certification that device is approved by an NRTL for
seismic reinforcement use.

d. Seismic Design Calculations: Submit all input data and loading calculations
prepared in "Performance Requirements" Article in "Seismic Design Calculations"
Paragraph.

e. Wind-Load Design Calculations: Submit all static and dynamic loading

calculations prepared in "Wind-Load Design Calculations" Paragraph in
"Performance Requirements" Article.
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f. Qualified Professional Engineer: All designated-design submittals for
seismiccalculations are to be signed and sealed by qualified professional engineer
responsible for their preparation.

2. Seismic-Restraint Detail Drawing:
a. Design Analysis: To support selection and arrangement of seismic restraints.
Include calculations of combined tensile and shear loads.
b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to

restrained items and to the structure. Show attachment locations, methods, and
spacings. Identify components, list their strengths, and indicate directions and
values of forces transmitted to the structure during seismic events. Indicate
association with vibration isolation devices.

c. Coordinate seismic restraint and vibration isolation details with wind-restraint
details required for equipment mounted outdoors. Comply also with requirements
in other Sections for equipment mounted outdoors.

3. Product Listing, Preapproval, and Evaluation Documentation: By an evaluation service
member of ICC-ES an agency acceptable to authorities having jurisdiction, showing
maximum ratings of restraint items and the basis for approval (tests or calculations).

4, All delegated-design submittals for seismic- and wind-restraint detail Drawings are to be
signed and sealed by qualified professional engineer responsible for their preparation.
5. Design Calculations for Vibration Isolation Devices: Calculate static and dynamic

loading due to equipment weight and operating forces required to select proper vibration
isolators, and to design vibration isolation bases.

6. Riser Supports: Include riser diagrams and calculations showing anticipated expansion
and contraction at each support point, initial and final loads on building structure, and
spring deflection changes. Include certification that riser system was examined for
excessive stress and that none exists.

1.5 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: Show coordination of vibration isolationdevice installation and seismic
bracing for plumbing piping and equipment with other systems and equipment in the vicinity,
including other supports and restraints, if any.

B. Qualification Data: For professional engineer.
C.  Welding certificates.

D.  Air-Spring Mounting System Performance Certification: Include natural frequency, load, and
damping test data.

E. Field quality-control reports:

F. Seismic Qualification Data: Provide special certification for designated seismic systems as
indicated in ASCE/SEI 7-05, Paragraph 13.2.2, "Special Certification Requirements for
Designated Seismic Systems" for all Designated Seismic Systems identified as such on
Drawings or in the Specifications.
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1. Provide equipment manufacturer's written certification for each designated active
plumbing seismic device and system, stating that it will remain operable following the
design earthquake. Certification must be based on requirements of ASCE/SEI 7 and
AHRI 1270, including shake table testing per ICC-ES AC156 or a similar nationally
recognized testing standard procedure acceptable to authorities having jurisdiction.

2. Provide equipment manufacturer's written certification that components with hazardous
contents maintain containment following the design earthquake by methods required in
ASCE/SEI 7-05.

3. Submit evidence demonstrating compliance with these requirements for approval to
authorities having jurisdiction after review and acceptance by a licensed professional
engineer.

4. The following plumbing systems and components are Designated Seismic Systems and

require written special certification of seismic qualification by manufacturer:

G.  Wind-Force Performance Certification: Provide special certification for plumbing components
subject to high wind exposure and impact damage and designated on Drawings or in the
Specifications to require wind-force performance certification.

1. Provide equipment manufacturer's written certification for each designated plumbing
device, stating that it will remain in place and operable following the design wind event
and comply with all requirements of authorities having jurisdiction.

2. Certification must be based on ICC-ES or similar nationally recognized testing standard
procedures acceptable to authorities having jurisdiction.
3. The following plumbing systems and components require special certification for high

wind performance. Written special certification of resistance to the effects of high wind
force and impact damage must be provided by manufacturer:

1.6 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For air-spring isolators and restrained-air-spring isolators to
include in operation and maintenance manuals.

1.7 QUALITY ASSURANCE

A.  Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, be an NRTL as defined by OSHA in 29 CFR 1910.7, and be
acceptable to authorities having jurisdiction.

B.  Welding Qualifications: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

C.  Secismic-Restraint Device Load Ratings: Devices to be tested and rated in accordance with
applicable code requirements and authorities having jurisdiction. Devices to be listed by a
nationally recognized third party that requires periodic follow-up inspections and has a listing
directory available to the public. Provide third-party listing by one or more of the following:
ICC-ES product listing.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design seismiccontrol system.

1.

Seismic Performance: Equipment shall withstand the effects of earthquake motions
determined in accordance with ASCE/SEI 7-05.

B. Seismic Design Calculations:

Perform calculations to obtain force information necessary to properly select seismic-
restraint devices, fasteners, and anchorage. Perform calculations using methods
acceptable to applicable code authorities and as presented in ASCE/SEI 7-05. Where
"ASCE/SEI 7" is used throughout this Section, it is to be understood that the edition
referred to in this subparagraph is the edition intended as reference throughout the section

1.

text.

c.
d.
e.

Data indicated below to be determined by Delegated-Design Contractor must be
obtained by Contractor and must be included in individual component submittal
packages.

Coordinate seismic design calculations with wind-load calculations for equipment
mounted outdoors. Comply with requirements in other Sections in addition to
those in this Section for equipment mounted outdoors.

Building Occupancy Category: Per the structural drawings and specifications.
Building Risk Category: Per the structural drawings and specifications..

Building Site Classification: Per the structural drawings and specifications.

Calculation Factors, ASCE/SEI 7-16, Ch. 13 - Seismic Design Requirements for
Nonstructural Components: All section, paragraph, equation, and table numbers refer to
ASCE/SEI 7-16 unless otherwise noted.

Horizontal Seismic Design Force F,: Value is to be calculated by Delegated-
Design Contractor using Equation 13.3-1. Factors below must be obtained for this
calculation.

1) Sps = Spectral Acceleration: Per the structural drawings and specifications.
Value applies to all components on Project.

2) a, = Component Amplification Factor: See Drawing Schedule for each
component.

3) I, = Component Importance Factor: See Drawing Schedule for each
component.

4) W, = Component Operating Weight: For each component. Obtain by
Delegated-Design Contractor from each component submittal.

5) R, = Component Response Modification Factor: See Drawing Schedule for
each component.

6) z = Height in Structure of Point of Attachment of Component for Base:
Determine from Project Drawings for each component by Delegated-Design
Contractor. For items at or below the base, "z" shall be taken as zero.

7) h = Average Roof Height of Structure for Base: Determine from Project
Drawings by Delegated-Design Contractor.
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Vertical Seismic Design Force: Calculated by Delegated-Design Contractor using
method explained in ASCE/SEI 7-16, Paragraph 13.3.1.2.

Seismic Relative Displacement Dy: Calculated by Delegated-Design Contractor
using methods explained in ASCE/SEI 7-16, Paragraph 13.3.2. Factors below must
be obtained for this calculation:

1) D, = Relative Seismic Displacement that Each Component Must Be
Designed to Accommodate: Calculated by Delegated-Design Contractor in
accordance with ASCE/SEI 7-16, Paragraph 13.3.2.

2) I = Structure Importance Factor: Per the structural drawings and
specifications. Value applies to all components on Project.

3) Oxa = Deflection at Building Level x of Structure A: See Drawing Schedule
for each component.

4) Oya = Deflection at Building Level y of Structure A: See Drawing Schedule
for each component.

5) &y = Deflection at Building Level y of Structure B: See Drawing Schedule
for each component.

6)  hy = Height of Level x to which Upper Connection Point Is Attached:
Determine for each component by Delegated-Design Contractor from
Project Drawings and manufacturer's data.

7)  hy = Height of Levely to which Upper Connection Point Is Attached:
Determine for each component by Delegated-Design Contractor from
Project Drawings and manufacturer's data.

8) Asn = Allowable Story Drift for Structure A: See Drawing Schedules for
each component.

9) Asg = Allowable Story Drift for Structure B: See Drawing Schedules for
each component.

10) hsx = Story Height Used in the Definition of Allowable Drift Aa: See
Drawings Schedules for each component.

Component Fundamental Period T,: Calculated by Delegated-Design Contractor
using methods explained in ASCE/SEI 7-16, Paragraph 13.3.3. Factors below must
be obtained for this calculation:

1) W, = Component Operating Weight: Determined by Contractor from Project
Drawings and manufacturer's data.

2) g = Gravitational Acceleration: 32.17 fps2.

3) K, = Combined Stiffness of the Component, Supports, and Attachments:
Determined by delegated-design seismic engineer.

Calculation Factors, ASCE/SEI 7-10, Ch. 13 - Seismic Design Requirements for
Nonstructural Components: All section, paragraph, equation, and table numbers refer to
ASCE/SEI 7-10 unless otherwise noted.

Horizontal Seismic Design Force F,: Calculated by Delegated-Design Contractor

by ASCE/SEI 7-10, Equation 13.3-1. Factors below must be obtained for this

calculation:

1) Sps = Spectral Acceleration: Per the structural drawings and specifications.
Value applies to all components on Project.

2) a, = Component Amplification Factor: See Drawing Schedule for each
component.
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3)
4)
5)

6)

7)

I, = Component Importance Factor: See Drawing Schedule for each
component.

W, = Component Operating Weight: For each component. Obtain by
Delegated-Design Contractor from equipment submittal.

R, = Component Response Modification Factor: See Drawing Schedule for
each component.

z = Height in Structure of Point of Attachment of Component for Base:
Determined from Project Drawings for each component by Contractor. For
items at or below the base, "z" shall be taken as zero.

h = Average Roof Height of Structure for Base: Determine from Project
Drawings by Delegated-Design Contractor.

b. Vertical Seismic Design Force: Calculate by Delegated- Design Contractor using
method explained in ASCE/SEI 7-10, Paragraph 13.3.1.

c. Seismic Relative Displacement Dy:: Calculate by Delegated-Design Contractor
using methods explained in ASCE/SEI 7-10, Paragraph 13.3.2. Factors below must
be obtained for this calculation:

1)

2)
3)
4)
5)

6)

7)

8)
9)

10)

4. Calculation

D, = Relative Seismic Displacement that Each Component Must Be
Designed to Accommodate: Calculate by Delegated-Design Contractor in
accordance with ASCE/SEI 7-10, Paragraph 13.3.2.

I = Structure Importance Factor: Per the structural drawings and
specifications. Value applies to all components on Project.

Oxa = Deflection at Building Level x of Structure A: See Drawing Schedule
for each component.

Oya = Deflection at Building Level y of Structure A: See Drawing Schedule
for each component.

Oyg = Deflection at Building Level y of Structure B: See Drawing Schedule
for each component.

hy = Height of Level x to which Upper Connection Point Is Attached:
Determine for each component by Delegated-Design Contractor from
Project Drawings and manufacturer's data;

hy = Height of Levely to which Upper Connection Point Is Attached:
Determine for each component by Delegated-Design Contractor from
Project Drawings and manufacturer's data.

Aan = Allowable Story Drift for Structure A: See Drawing Schedule for each
component.

Azs = Allowable Story Drift for Structure B: See Drawing Schedule for each
component.

hsx = Story Height Used in the Definition of the Allowable Drift As: See
Schedule for each component.

Factors, ASCE/SEI 7-05, Ch. 13 - Seismic Design Requirements for

Nonstructural Components: All section, paragraph, equation, and table numbers refer to
ASCE/SEI 7-05 unless otherwise noted.

a. Horizontal Seismic Design Force F,: Calculated by Delegated-Design Contractor
by ASCE/SEI 7-05, Equation 13.3-1. Factors below must be obtained for this
calculation.
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1)
2)
3)
4)
5)

6)

7)

Sps = Spectral Acceleration: Per the structural drawings and specifications.
Value applies to all components on the project.

a, = Component Amplification Factor: See Drawing Schedule for each
component.

I, = Component Importance Factor: See Drawing Schedule for each
component.

W, = Component Operating Weight: Obtain by Delegated-Design
Contractor for each component from component submittal.

R, = Component Response Modification Factor: See Drawing Schedule for
each component.

z = Height in Structure of Point of Attachment of Component for the Base:
Determine by Delegated-Design Contractor for each component from
Project Drawings. For items at or below the base, "z" shall be taken as zero.
h = Average Roof Height of Structure for the Base: Determine by
Delegated-Design Contractor from Project Drawings.

b. Vertical Seismic Design Force: Calculated by Delegated-Design Contractor using
method explained in ASCE/SEI 7-05, Paragraph 13.3.1.

c. Seismic Relative Displacement D,: Calculated by Delegated-Design Contractor
using methods explained in ASCE/SEI 7-05, Paragraph 13.3.2. Factors below must
be obtained for this calculation:

1)
2)
3)

4)

5)

6)
7)

8)

Oxa = Deflection at Building Level x of Structure A: See Drawing Schedule
for each component.

Oya = Deflection at Building Level y of Structure A: See Drawing Schedule
for each component.

Oys = Deflection at Building Level y of Structure B: See Drawing Schedule
for each component.

hy = Height of Level x to which Upper Connection Point Is Attached:
Determine for each component by Delegated-Design Contractor from
Project Drawings and manufacturer's data.

hy = Height of Levely to which Upper Connection Point Is Attached:
Determine for each component by Delegated-Design Contractor from
Project Drawings and manufacturer's data.

Aan = Allowable Story Drift for Structure A: See Drawing Schedule for each
component.

Asg = Allowable Story Drift for Structure B: See Drawing Schedule for each
component.

hsx = Story Height Used in the Definition of the Allowable Drift As: See
Drawing Schedule for each component.

2.2 ELASTOMERIC ISOLATION PADS

A. Elastomeric Isolation Pads:

1. Fabrication:

Single or multiple layers of sufficient durometer stiffness for uniform

loading over pad area.

2. Size: Factory or field cut to match requirements of supported equipment.

3. Pad Material: Oil and water resistant with elastomeric properties. Neoprene rubber,
silicone rubber, or other elastomeric material.
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23

24

2.5

Surface Pattern: Smooth, ribbed, or waffle pattern.
Infused nonwoven cotton or synthetic fibers.
Load-bearing metal plates adhered to pads.
Sandwich-Core Material: Resilient and elastomeric.

a. Surface Pattern: Smooth, ribbed, or waffle pattern.
b. Infused nonwoven cotton or synthetic fibers.

Nownk

ELASTOMERIC ISOLATION MOUNTS
Double-Deflection, Elastomeric Isolation Mounts: .
1. Mounting Plates:
a. Top Plate: Encapsulated steel load transfer top plates, factory drilled and
threaded with threaded studs or bolts.
b. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to
support structure.
2. Elastomeric Material: Molded, oil- and water-resistant neoprene rubber, silicone rubber,
or other elastomeric material.
RESTRAINED ELASTOMERIC ISOLATION MOUNTS
Restrained Elastomeric Isolation Mounts: .
1. Description: All-directional isolator with seismic restraints containing two separate and

opposing elastomeric elements that prevent central threaded element and attachment
hardware from contacting the housing during normal operation.

a. Housing: Cast-ductile iron or welded steel.
b. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric
material.

OPEN-SPRING ISOLATORS
Freestanding, Laterally Stable, Open-Spring Isolators: .

1. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.

2. Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

4. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

5. Baseplates: Factory-drilled steel plate for bolting to structure with an elastomeric isolator
pad attached to the underside. Baseplates shall limit floor load to 500 psig.

6. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw to
fasten and level equipment.

W
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2.6 HOUSED-SPRING ISOLATORS

A.  Freestanding, Laterally Stable, Open-Spring Isolators in Two-Part Telescoping Housing: .

L.

W

Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

Two-Part Telescoping Housing: A steel top and bottom frame separated by an
elastomeric material and enclosing the spring isolators.

a. Drilled base housing for bolting to structure with an elastomeric isolator pad
attached to the underside. Bases shall limit floor load to 500 psig.

b. Top housing with attachment and leveling bolt threaded mounting holes and
internal leveling device elastomeric pad.

2.7 RESTRAINED-SPRING ISOLATORS

A.  Freestanding, Laterally Stable, Open-Spring Isolators with Vertical-Limit Stop Restraint: .

L.

W

v

Housing: Steel housing with vertical-limit stops to prevent spring extension due to weight
being removed.

a. Base with holes for bolting to structure with an elastomeric isolator pad attached to
the underside. Bases shall limit floor load to 500 psig.

b. Top plate with threaded mounting holes.

c. Internal leveling bolt that acts as blocking during installation.

Restraint: Limit stop as required for equipment and authorities having jurisdiction.
Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

2.8 HOUSED-RESTRAINED-SPRING ISOLATORS

A.  Freestanding, Steel, Open-Spring Isolators with Vertical-Limit Stop Restraint in Two-Part
Telescoping Housing: .

L.

Two-Part Telescoping Housing: A steel top and bottom frame separated by an
elastomeric material and enclosing the spring isolators. Housings are equipped with
adjustable snubbers to limit vertical movement.

a. Drilled base housing for bolting to structure with an elastomeric isolator pad
attached to the underside. Bases shall limit floor load to 500 psig.
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2.9

2.10

2.11

2.12

b. Threaded top housing with adjustment bolt and cap screw to fasten and level
equipment.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring

at rated load.

Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

W

PIPE-RISER RESILIENT SUPPORT

All-Directional, Acoustical Pipe Anchor Consisting of Two Steel Tubes Separated by a
Minimum 1/2-inch-Thick Neoprene: .

1. Vertical-Limit Stops: Steel and neoprene vertical-limit stops arranged to prevent vertical
travel in both directions.
2. Maximum Load Per Support: 500 psig on isolation material providing equal isolation in

all directions.

RESILIENT PIPE GUIDES

Telescopic Arrangement of Two Steel Tubes or Post and Sleeve Arrangement Separated by a

Minimum 1/2-inch-Thick Neoprene: .

1. Factory-Set Height Guide with Shear Pin: Shear pin shall be removable and reinsertable
to allow for selection of pipe movement. Guides shall be capable of motion to meet
location requirements.

ELASTOMERIC HANGERS
Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods: .

1. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and an
opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-
rod misalignment without binding or reducing isolation efficiency.

2. Damping Element: Molded, oil-resistant rubber, neoprene, or other elastomeric material
with a projecting bushing for the underside opening preventing steel-to-steel contact.

SPRING HANGERS

Combination Coil-Spring and Elastomeric-Insert Hanger with Spring and Insert in
Compression: .

1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the spring
at rated load.
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2.13

2.14

2.15

2.16

W

Minimum Additional Travel: 50 percent of the required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

b

6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced
cup to support spring and bushing projecting through bottom of frame.

7. Adjustable Vertical Stop: Steel washer with neoprene washer "up-stop" on lower
threaded rod.

8. Self-centering hanger-rod cap to ensure concentricity between hanger rod and support

spring coil.

SNUBBERS

Description: Factory fabricated using welded structural-steel shapes and plates, anchor bolts,
and replaceable resilient isolation washers and bushings.

1. Post-installed Concrete Anchor Bolts: Secure to concrete surface with post-installed
concrete anchors. Anchors to be seismically prequalified in accordance with ACI 355.2
testing and designated in accordance with ACI 318-08 Appendix D for 2009 IBC. Preset
concrete inserts: Seismically prequalified in accordance with ICC-ES AC446 testing.

2. Anchors in Masonry: Design in accordance with TMS 402.

Resilient Isolation Washers and Bushings: Oil- and water-resistant neoprene.

4. Resilient Cushion: Maximum 1/4-inch air gap, and minimum 1/4 inch thick.

W

RESTRAINTS - RIGID TYPE

Description: Shop- or field-fabricated bracing assembly made of ANSI/AISI S110-07-S1 slotted
steel channels, ANSI/ASTM A53/A53M steel pipe as per NFPA 13, or other rigid steel brace
member. Includes accessories for attachment to braced component at one end and to building
structure at the other end and other matching components and with corrosion-resistant coating;
rated in tension, compression, and torsion forces.

RESTRAINTS - CABLE TYPE

Seismic-Restraint Cables: ASTM A1023/A1023M galvanized or ASTM A603 galvanized-steel
cables. End connections made of steel assemblies with thimbles, brackets, swivel, and bolts
designed for seismic restraining cable service; with fittings attached by means of poured socket,
swaged socket or mechanical (Flemish eye) loop.

Restraint cable assembly and cable fittings must comply with ASCE/SEI 19. All cable fittings
and complete cable assembly must maintain the minimum cable breaking force. U-shaped cable
clips and wedge type end fittings do not comply and are unacceptable.

RESTRAINT ACCESSORIES

Hanger-Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted
connections to hanger rod. Non-metallic stiffeners are unacceptable.
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2.17

2.18

A.

B.

Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers
to rigid channel bracings and restraint cables.

Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid
equipment mountings, and matched to type and size of anchor bolts and studs.

Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene
elements and steel sleeves designed for rigid equipment mountings, and matched to type and
size of attachment devices used.

Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant
neoprene, with a flat washer face.

POST-INSTALLED CONCRETE ANCHORS
Mechanical Anchor Bolts:

1. Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior
applications and stainless steel for exterior applications. Select anchor bolts with strength
required for anchor and as tested according to ASTM E488/E488M.

Adhesive Anchor Bolts:

1. Drilled-in and capsule anchor system containing PVC or urethane methacrylate-based
resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide anchor bolts
and hardware with zinc-coated steel for interior applications and stainless steel for
exterior applications. Select anchor bolts with strength required for anchor and as tested
according to ASTM E488/E488M.

Provide post-installed concrete anchors that have been prequalified for use in seismic
applications. Post-installed concrete anchors must comply with all requirements of
ASCE/SEI 7-05, Ch. 13.

1. Prequalify post-installed anchors in concrete in accordance with ACI 355.2 or other
approved qualification testing procedures.

2. Prequalify post-installed anchors in masonry in accordance with approved qualification
procedures.

Expansion-type anchor bolts are not permitted for equipment in excess of 10 hp, which is not
vibration isolated.

1. Undercut expansion anchors are permitted.

CONCRETE INSERTS

Provide preset concrete inserts, which are seismically prequalified in accordance with ICC-
ES AC466 testing.

Comply with ANSI/MSS 58.
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2.19

A.

B.

C.

VIBRATION ISOLATION EQUIPMENT BASES

Steel Rails: Factory-fabricated, welded, structural-steel rails.

L.

Design Requirements: Lowest possible mounting height with not less than 1-inch
clearance above the floor. Include equipment anchor bolts and auxiliary motor slide rails.
a. Include supports for suction and discharge elbows for pumps.

Structural Steel: Steel shapes, plates, and bars complying with ASTM A36/A36M. Rails
shall have shape to accommodate supported equipment.

Support Brackets: Factory-welded steel brackets on frame for outrigger isolation
mountings and to provide for anchor bolts and equipment support.

Steel Bases: Factory-fabricated, welded, structural-steel bases and rails.

1.

Design Requirements: Lowest possible mounting height with not less than 1-inch
clearance above the floor. Include equipment anchor bolts and auxiliary motor slide bases
or rails.

a. Include supports for suction and discharge elbows for pumps.

Structural Steel: Steel shapes, plates, and bars complying with ASTM A36/A36M. Bases
shall have shape to accommodate supported equipment.

Support Brackets: Factory-welded steel brackets on frame for outrigger isolation
mountings and to provide for anchor bolts and equipment support.

Concrete Inertia Base: Factory-fabricated or field-fabricated, welded, structural-steel bases and
rails ready for placement of cast-in-place concrete.

1.

Design Requirements: Lowest possible mounting height with not less than 1-inch
clearance above the floor. Include equipment anchor bolts and auxiliary motor slide bases
or rails.

a. Include supports for suction and discharge elbows for pumps.

Structural Steel: Steel shapes, plates, and bars complying with ASTM A36/A36M. Bases
shall have shape to accommodate supported equipment.

Support Brackets: Factory-welded steel brackets on frame for outrigger isolation
mountings and to provide for anchor bolts and equipment support.

Fabrication: Fabricate steel templates to hold equipment anchor-bolt sleeves and anchors
in place during placement of concrete. Obtain anchor-bolt templates from supported
equipment manufacturer.

PART 3 - EXECUTION

3.1

A.

EQUIPMENT

EXAMINATION

Examine areas and equipment to receive vibration isolation, wind-load control, and seismic
control devices for compliance with requirements for installation tolerances and other
conditions affecting performance of the Work.
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3.2

33

Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations
before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLICATIONS

Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application
by an agency acceptable to authorities having jurisdiction.

Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings
to receive them and where required to prevent buckling of hanger rods due to seismic forces.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength is
adequate to carry static[, load,] and seismic load within specified loading limits.

INSTALLATION OF VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICES

Provide vibration-control devices for systems and equipment where indicated in Equipment
Schedules or Vibration-Control Device Schedules, where indicated on Drawings, or where the
Specifications indicate they are to be installed on specific equipment and systems.

Provide seismic-restraintdevices for systems and equipment where indicated in Equipment
Schedules or Seismic-Restraint Devices Schedules, where indicated on Drawings, where the
Specifications indicate they are to be installed on specific equipment and systems, and where
required by applicable codes.

Coordinate location of embedded connection hardware with supported equipment attachment
and mounting points and with requirements for concrete reinforcement and formwork specified

in Section 033000 "Cast-in-Place Concrete."

Installation of vibration isolators and seismic restraints must not cause any stresses,
misalignment, or change of position of equipment or piping.

Comply with requirements in Section 077200 "Roof Accessories" for installation of roof curbs,
equipment supports, and roof penetrations.

Equipment Restraints:

L. Install snubbers on plumbing equipment mounted on vibration isolators. Locate snubbers
as close as possible to vibration isolators and bolt to equipment base and supporting
structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance
between anchor and adjacent surface exceeds 0.125 inch.

3. Install seismic-restraint devices using methods approved by that provides required

submittals for component.
Piping Restraints:

1. Comply with requirements in MSS SP-127.

IH McKay-Dee IR Expansion  VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND
EQUIPMENT
method studio project #25.0200 220548 - 15



34

2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum
of 80 feet o.c.
3. Brace a change of direction longer than 12 feet.

Install seismic-restraint cables so they do not bend across edges of adjacent equipment or
building structure.

Install seismic-restraint devices using methods approved by an evaluation service member of
ICC-ES that provides required submittals for component.

Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide
resilient media between anchor bolt and mounting hole in concrete base.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

Post-Installed Concrete Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or drilling.
Notify Project structural engineer if reinforcing steel or other embedded items are
encountered during drilling. Locate and avoid prestressed tendons, electrical and
telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved
full design strength.
3. Mechanical-Type Anchor Bolts: Protect threads from damage during anchor installation.

Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural
element to which anchor is to be fastened.
4, Adhesive-Type Anchor Bolts: Clean holes to remove loose material and drilling dust
prior to installation of adhesive. Place adhesive in holes proceeding from the bottom of
the hole and progressing toward the surface in such a manner as to avoid introduction of
air pockets in the adhesive.
Set anchors to manufacturer's recommended torque, using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless steel anchors for exterior
applications.

v

ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

Provide flexible connections in piping systems where they cross structural seismic joints and
other point where differential movement may occur. Provide adequate flexibility to
accommodate differential movement as determined in accordance with ASCE/SEI 7. Comply
with requirements in Section 221116 "Domestic Water Piping" and Section 221119 "Domestic
Water Piping Specialties" for piping flexible connections.
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3.5

3.6

3.7

E.

F.

INSTALLATION OF VIBRATION ISOLATION EQUIPMENT BASES

Coordinate location of embedded connection hardware with supported equipment attachment
and mounting points and with requirements for concrete reinforcement and formwork specified
in Section 033000 "Cast-in-Place Concrete."

Coordinate dimensions of steel equipment rails, bases, and concrete inertia bases, with
requirements of isolated equipment specified in this and other Sections. Where dimensions of
bases are indicated on Drawings, they may require adjustment to accommodate actual isolated
equipment.

ADJUSTING

Adjust isolators after system is at operating weight.

Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height.
After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Tests and Inspections:

1. Perform tests and inspections.

2. Provide evidence of recent calibration of test equipment by a testing agency acceptable to
authorities having jurisdiction.

3. Schedule test with Owner, through Architect, before connecting anchorage device to

restrained component (unless postconnection testing has been approved), and with at least
seven days' advance notice.

4. Obtain Architect's approval before transmitting test loads to structure. Provide temporary
load-spreading members.

5. Test at least four of each type and size of installed anchors and fasteners selected by

Architect.

Test to 90 percent of rated proof load of device.

Measure isolator restraint clearance.

Measure isolator deflection.

Verify snubber minimum clearances.

Lo

10.  Test and adjust restrained-air-spring isolator controls and safeties.
Remove and replace malfunctioning units and retest as specified above.
Units will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.
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END OF SECTION 220548
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SECTION 220719 - PLUMBING PIPING INSULATION

PART 1 - GENERAL

1.1 SUMMARY
A.  Section includes insulating the following plumbing piping services:
1. Domestic cold-water piping.
2. Domestic hot-water piping.
3. Domestic recirculating hot-water piping.
4, Supplies and drains for handicap-accessible lavatories and sinks.
1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product. Include thermal conductivity, water-vapor permeance
thickness, and jackets (both factory and field applied if any).

B.  Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

2. Detail attachment and covering of heat tracing inside insulation.

3. Detail insulation application at pipe expansion joints for each type of insulation.

4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insulation.

5. Detail removable insulation at piping specialties, equipment connections, and access
panels.

6. Detail application of field-applied jackets.

7. Detail application at linkages of control devices.

1.3 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For qualified Installer.

B.  Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include dates
of tests and test methods employed.

C.  Field quality-control reports.
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1.4

A.

1.5

A.

1.6

A.

B.

C.

1.7

A.

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation system materials are to be delivered to the Project site in unopened
containers. The packaging is to include name of the manufacturer, fabricator, type, description,
and size, as well as ASTM standard designation and maximum use temperature.
COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."

Coordinate clearance requirements with piping Installer for piping insulation application.
Before preparing piping Shop Drawings, establish and maintain clearance requirements for
installation of insulation and field-applied jackets and finishes and for space required for
maintenance.

Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

PART 2 - PRODUCTS

2.1

A.

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products in accordance with ASTM E84, by a testing agency acceptable to authorities
having jurisdiction. Factory label insulation, jacket materials, adhesive, mastic, tapes, and
cement material containers with appropriate markings of applicable testing agency.

L. All Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
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2.2

23

24

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground
Piping Insulation Schedule" articles for where insulating materials are applied.

Products do not contain asbestos, lead, mercury, or mercury compounds.

Products that come into contact with stainless steel have a leachable chloride content of less
than 50 ppm when tested in accordance with ASTM C871.

Insulation materials for use on austenitic stainless steel are qualified as acceptable in accordance
with ASTM C795.

Glass-Fiber, Preformed Pipe: Glass fibers bonded with a thermosetting resin; suitable for
maximum use temperature up to 850 deg F in accordance with ASTM C411. Comply with
ASTM C547.

1. Preformed Pipe Insulation: Type I, Grade A with factory-applied ASJ.

2. Fabricated shapes in accordance with ASTM C450 and ASTM C585.

3. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.

INSULATING CEMENTS

Glass-Fiber and Mineral Wool Insulating Cement: Comply with ASTM C195.

Glass-Fiber and Mineral Wool Hydraulic-Setting Insulating and Finishing Cement: Comply
with ASTM C449.

ADHESIVES

Materials are compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

Glass-Fiber and Mineral Wool Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

PVC Jacket Adhesive: Compatible with PVC jacket.

MASTICS AND COATINGS
Materials are compatible with insulation materials, jackets, and substrates.

Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient services.
1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.

2. Service Temperature Range: 0 to plus 180 deg F.

3. Comply with MIL-PRF-19565C, Type 11, for permeance requirements.

4. Color: White.

Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-ambient
services.
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2.6

2.7

2.8

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: 0 to 180 deg F.
3. Color: White.

Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.

1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at manufacturer's
recommended dry film thickness.

2. Service Temperature Range: 0 to plus 180 deg F.

3. Color: White.

LAGGING ADHESIVES

Adhesives comply with MIL-A-3316C, Class I, Grade A, and are compatible with insulation

materials, jackets, and substrates.

L. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-
resistant lagging cloths over pipe insulation.

2. Service Temperature Range: 20 to plus 180 deg F.

3. Color: White.

SEALANTS

Materials are as recommended by the insulation manufacturer and are compatible with
insulation materials, jackets, and substrates.

Joint Sealants:

I. Permanently flexible, elastomeric sealant.

2. Service Temperature Range: Minus 58 to plus 176 deg F.
3. Color: White or gray.

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C1136, Type L.

2. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C1136, Type L.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C1136, Type II.

4, ASJ+: Aluminum foil reinforced with glass scrim bonded to a kraft paper interleaving
with an outer film leaving no paper exposed; complying with ASTM C1136 Types L, 11,
11, IV, and VIIL.

5. PSK Jacket: Aluminum foil fiberglass reinforced scrim with polyethylene backing,
complying with ASTM C1136, Type II.
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2.9

A.

B.

2.10

A.

2.11

A.

B.

FIELD-APPLIED JACKETS
Field-applied jackets comply with ASTM C1136, Type I, unless otherwise indicated.
PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784,

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

L. Adhesive: As recommended by jacket material manufacturer.
2. Color: White.
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,

unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and
supply covers for lavatories.

TAPES

PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.

1. Width: 2 inches.

2. Thickness: 6 mils.

3. Adhesion: 64 ounces force/inch in width.
4. Elongation: 500 percent.

5. Tensile Strength: 18 Ibf/inch in width.
SECUREMENTS

Bands:

1. Stainless Steel: ASTM A240/A240M, Type 304 or Type 316; 0.015 inch thick, 1/2 inch
wide with wing seal or closed seal.

Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

L. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

PREPARATION

Clean and dry surfaces to receive insulation. Remove materials that will adversely affect
insulation application.

Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion coating to
insulated surfaces as follows:

L. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick and an
epoxy finish 5 mils thick if operating in a temperature range of between 140 and 300
deg F. Consult coating manufacturer for appropriate coating materials and application
methods for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature of between 32 and 300
deg F with an epoxy coating. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

Coordinate insulation installation with the tradesman installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless steel surfaces, use demineralized water.
GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping, including fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and of thicknesses
required for each item of pipe system, as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, compress, or otherwise damage insulation or jacket.

Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock positions)
of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during storage, application, and finishing. Replace insulation
materials that get wet during storage or in the installation process before being properly covered

and sealed in accordance with Contract Documents.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.
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—

Install insulation continuously through hangers and around anchor attachments.

For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends attached to structure with vapor-barrier mastic.

Install insert materials and insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K.  Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet

and dry film thicknesses.

L.  Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas of
compression in the insulation.

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation
jacket. Secure strips with adhesive and outward-clinching staples along both edges of
strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
Staple laps with outward-clinching staples along edge at 4 inches o.c.

a. For below-ambient services, apply vapor-barrier mastic over staples.

4, Cover joints and seams with tape, in accordance with insulation material manufacturer's
written instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at

ends adjacent to pipe flanges and fittings.

M.  Cutinsulation in a manner to avoid compressing insulation.

N.  Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

O. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least [4 inches] <Insert value> beyond damaged areas. Adhere, staple, and
seal patches in similar fashion to butt joints.

P. For above-ambient services, do not install insulation to the following:
1 Vibration-control devices.
2 Testing agency labels and stamps.
3. Nameplates and data plates.
4 Cleanouts.
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34

3.5

PENETRATIONS

Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below top of
roof flashing.

4, Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at
least 2 inches.

4. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping."

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials, except where more
specific requirements are specified in various pipe insulation material installation articles below.
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B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings, and
Unions:

1. Install insulation over fittings, valves, strainers, flanges, mechanical couplings, unions,
and other specialties with continuous thermal and vapor-retarder integrity unless
otherwise indicated.

2. Insulate pipe elbows using preformed fitting insulation or mitered or routed fittings made
from same material and density as that of adjacent pipe insulation. Each piece is butted
tightly against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and
irregular surfaces with insulating cement finished to a smooth, hard, and uniform contour
that is uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as that used for adjacent pipe. Cut sectional pipe insulation to fit.
Butt each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

4, Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as that used for adjacent pipe. Overlap adjoining pipe
insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. For valves, insulate up to and including the bonnets, valve stuffing-
box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with insulating
cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than 2 times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. Fill joints, seams, and irregular surfaces with insulating cement.
Insulate strainers, so strainer basket flange or plug can be easily removed and replaced
without damaging the insulation and jacket. Provide a removable reusable insulation
cover. For below-ambient services, provide a design that maintains vapor barrier.

6. Insulate flanges, mechanical couplings, and unions, using a section of oversized
preformed pipe insulation. Overlap adjoining pipe insulation by not less than 2 times the
thickness of pipe insulation, or one pipe diameter, whichever is thicker. Stencil or label
the outside insulation jacket of each union with the word "union" matching size and color
of pipe labels.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket, except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing, using PVC tape.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation conforms to the
following:
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3.6

Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as that of adjoining pipe
insulation.

When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union at least 2 times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless
steel or aluminum bands. Select band material compatible with insulation and jacket.
Construct removable valve insulation covers in same manner as for flanges, except divide
the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches over adjacent pipe
insulation on each side of valve. Fill space between flange or union cover and pipe
insulation with insulating cement. Finish cover assembly with insulating cement applied
in two coats. After first coat is dry, apply and trowel second coat to a smooth finish.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

INSTALLATION OF CELLULAR-GLASS INSULATION

Insulation Installation on Straight Pipes and Tubes:

L.

2.

Secure each layer of insulation to pipe with wire or bands, and tighten bands without
deforming insulation materials.

Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

For insulation with jackets on above-ambient services, secure laps with outward-clinched
staples at 6 inches o.c.

For insulation with jackets on below-ambient services, do not staple longitudinal tabs.
Instead, secure tabs with additional adhesive, as recommended by insulation material
manufacturer, and seal with vapor-barrier mastic and flashing sealant.

Insulation Installation on Pipe Flanges:

—

Install prefabricated pipe insulation to outer diameter of pipe flange.

Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of cellular-glass block insulation of
same thickness as that of pipe insulation. Where voids are difficult to fill with block
insulation, fill the voids with a fibrous insulation material suitable for the specific
operating temperature.

Install jacket material with manufacturer's recommended adhesive, overlap seams at least
1 inch, and seal joints with flashing sealant.

Insulation Installation on Pipe Fittings and Elbows:

1.

Install prefabricated sections of same material as that of straight segments of pipe
insulation when available. Secure according to manufacturer's written instructions.
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When preformed sections of insulation are not available, install mitered or routed
sections of cellular-glass insulation. Secure insulation materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

1.
2.

3.

Install prefabricated sections of cellular-glass insulation to valve body.

Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

3.7 INSTALLATION OF GLASS-FIBER AND MINERAL WOOL INSULATION

A.  Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands, and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with jackets on above-ambient surfaces, secure laps with outward-clinched
staples at 6 inches o.c.

4. For insulation with jackets on below-ambient surfaces, do not staple longitudinal tabs.
Instead, secure tabs with additional adhesive, as recommended by insulation material
manufacturer, and seal with vapor-barrier mastic and flashing sealant.

B.  Insulation Installation on Pipe Flanges:

1. Install prefabricated pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with glass-fiber or mineral-wool blanket insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least

1 inch, and seal joints with flashing sealant.

C.  Insulation Installation on Pipe Fittings and Elbows:

1.

2.

Install prefabricated sections of same material as that of straight segments of pipe
insulation when available.

When prefabricated insulation elbows and fittings are not available, install mitered
sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure
insulation materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install prefabricated sections of same material as that of straight segments of pipe
insulation when available.
2. When prefabricated sections are not available, install fabricated sections of pipe
insulation to valve body.
3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.
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3.8

3.9

D.

4. Install insulation to flanges as specified for flange insulation application.

INSTALLATION OF FIELD-APPLIED JACKETS

Where glass-cloth jackets are indicated, install directly over bare insulation or insulation with
factory-applied jackets.

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch-thick coats of lagging adhesive.
3. Completely encapsulate insulation with coating, leaving no exposed insulation.

Where FSK jackets are indicated, install as follows:

Draw jacket material smooth and tight.

Install lap or joint strips with same material as jacket.

Secure jacket to insulation with manufacturer's recommended adhesive.

Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at
end joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation
with vapor-barrier mastic.

el

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure jacket with stainless steel bands 12
inches o.c. and at end joints.

FINISHES

Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint
system identified below and as specified in Section 099113 "Exterior Painting" and

Section 099123 "Interior Painting."

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

Do not field paint aluminum or stainless steel jackets.
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3.10 FIELD QUALITY CONTROL
A.  Owner will engage a qualified testing agency to perform tests and inspections.
B.  Engage a qualified testing agency to perform tests and inspections.
C.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.
D.  Perform tests and inspections.
E. All insulation applications will be considered defective if they do not pass tests and inspections.
F. Prepare test and inspection reports.
3.11 PIPING INSULATION SCHEDULE, GENERAL
A.  Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.
B.  Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
3.12 INDOOR PIPING INSULATION SCHEDULE
A.  Domestic Cold Water:
I. NPS 1 and Smaller: Insulation is the following:
a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch thick.
2. NPS 1-1/4 and Larger: Insulation is one of the following:
a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.
B.  Domestic Hot and Recirculated Hot Water:
1. NPS 1-1/4 and Smaller: Insulation is the following:
a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.
2. NPS 1-1/2 and Larger: Insulation is the following:
a. Glass-Fiber, Preformed Pipe Insulation, Type I: 1-1/2 inch thick.
3.13 INDOOR, FIELD-APPLIED JACKET SCHEDULE
A. Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.
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B.  If more than one material is listed, selection from materials listed is Contractor's option.
C.  Piping, Concealed:

I. None.
D.  Piping, Exposed:

1. None.

2. PVC: 30 mils thick.

END OF SECTION 220719
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SECTION 224300 - HEALTHCARE PLUMBING FIXTURES

PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:
1. Healthcare water closets.
2. Flushometer valves.
3. Toilet seats.
4. Scrub sinks.
5. Patient care units.
6. Sink faucets.
7. Supports.
8. Supply fittings.
9. Waste fittings.
10.  Grout.
1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1. Construction details, material descriptions, dimensions of individual components and
profiles, and finishes for fixtures.
2. Rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.
B.  Shop Drawings: Diagrams for power, signal, and control wiring.
1.3 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For plumbing fixtures and faucets.
1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:
a. Servicing and adjustments of flushometer valves
1.4 MAINTENANCE MATERIAL SUBMITTALS
A.  Extra Stock Material: Furnish extra materials to Owner that match products installed and that
are packaged with protective covering for storage and identified with labels describing contents.
1. Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and size
installed.
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2. Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and size
installed.

3. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each type installed, but
no fewer than six of each type.

4. Toilet Seats: Equal to 5 percent of amount of each type installed.

PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS

A.  Obtain each product type from single manufacturer.

2.2 PERFORMANCE REQUIREMENTS

A.  Comply with ASME A112.19.2/CSA B45.1 for vitreous-china plumbing fixtures.

B.  Comply with ASME A112.19.3/CSA B45.4 for stainless steel plumbing fixtures.

C.  Comply with ASSE 1037/ASME A112.1037/CSA B125.37 for flush valves.

D.  Comply with ASME A112.19.5/CSA B45.15 for flush valves and spuds for water closets.

E. Comply with ASME A112.18.1/CSA B125.1 for plumbing supply fittings.

F. Comply with ASME A112.18.2/CSA B125.2 for plumbing waste fittings.

G.  Comply with IAPMO Z124.5 for water-closet (toilet) seats.

H.  Comply with ASME A112.6.1M for plumbing fixture supports.

L. Comply with ICC A117.1 for ADA-compliant, accessible plumbing fixtures and installation.

J. Comply with ASTM A1045 for flexible PVC gaskets used in connection of vitreous-china
water closets to sanitary drainage systems.

K. Comply with ASME A112.4.3 for plastic fittings used in connection of vitreous-china water
closets to sanitary drainage systems.

L. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
an NRTL, and marked for intended location and application.

M.  Faucets and bubblers intended to convey or dispense water for human consumption are to
comply with the U.S. Safe Drinking Water Act (SDWA), with requirements of the Authority
Having Jurisdiction (AHJ), and with NSF 61/NSF 372 or are certified in compliance with NSF
61/NSF 372 by an ANSI-accredited third-party certification body, that the weighted average
lead content at wetted surfaces is less than or equal to 0.25 percent.
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23 HEALTHCARE WATER CLOSETS

A.  Healthcare Water Closets, Floor Mounted - Vitreous China: Basis of design American Standard
3461.001

L.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

American Standard

Crane Plumbing, LLC; a division of American Standard
Kohler Co

Sloan Valve Company

TOTO USA, INC

o0 o

w
)
2

Material: Vitreous china.

Type: Siphon jet.

Style: Flushometer valve

Height: Accessible in accordance with ICC A117.1.
Rim Contour: Elongated.

Water Consumption: 1.6 gal per flush.

Outlet: Bottom.

Spud: NPS 1-1/2, top.

FRmo ao o

24 FLUSHOMETER VALVES

A.  Lever-Handle, Diaphragm Flushometer Valves: Basis of design SLOAN REGAL 111-1.6.

L.

W

A

Manufacturers: Subject to compliance with requirements, provide products by one of the
following

American Standard
Delany Products
Sloan Valve Company
Wolverine Brass, Inc
Zurn Industries, LLC

ope os

Minimum Pressure Rating: 125 psig.

Features: Integral check stop, backflow-prevention device, and outlet-tube-mounted
bedpan washer.

Material: Brass body with corrosion-resistant components.

Exposed Flushometer-Valve Finish: Chrome plated.

Style: Exposed.

Consumption: 1.6 gal per flush.

Minimum Inlet: NPS 1.

Minimum Outlet: NPS 1-1/4, extended length.
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25 TOILET SEATS

A.  Toilet Seats: Basis of design Bemis 1955CTJ.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. American Standard
b. Bemis Manufacturing Company
c. Centoco Manufacturing Corporation
d. Church Seats; Bemis Manufacturing Company
e. Kohler Co
f. Olsonite; Bemis Manufacturing Company
g. TOTO USA, INC
h. Zurn Industries, LLC

Material: Plastic with antimicrobial agent.
Type: Commercial heavy duty.

Shape: Elongated rim, open front.

Hinge: Check.

Hinge Material: Noncorroding metal.
Color: White.

Nownbkwh

2.6 LAVATORIES

A. Sinks LAV: Vitreous China, wall mounted, ADA compliant. AMERICAN STANDARD
0355.027 or equal by below manufacturers.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Advance Tabco.
b. Elkay Manufacturing Co.
C. Just Manufacturing.
d. Sloan
e. American Standard

2. Fixture:
a. Standard: ASME A112.19.3/CSA B45.4.
b. Type: Ledge back
c. Number of Compartments: One
d. Overall Dimensions: 21 % x18 Y.
e. Material: Vitreous China
f. Holes: Three, Centered.
g. Mounting Type: Wall mounted
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2.7 SINKS

A. Sinks HS: Stainless steel, under mounted. JUST MANUFACTURING SLXD2019A-] or equal
by below manufacturers.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Advance Tabco.
b. Elkay Manufacturing Co.
c. Just Manufacturing.
d. Kohler
2. Fixture:
a. Standard: ASME A112.19.3/CSA B45.4.
b. Type: Drop In.
c. Number of Compartments: One
d. Overall Dimensions: 19 /2” x 197,
e. Material: 304, 18-8 Stainless Steel, 18 Gauge
f. Holes: Single hole.
g. Mounting Type: Drop In

B.  Sinks BS: Stainless steel, under mounted. JUST MANUFACTURING K- US1821A-J or equal
by below manufacturers.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Advance Tabco.
b. Elkay Manufacturing Co.
c. Just Manufacturing.
d. Sloan
2. Fixture:
a. Standard: ASME A112.19.3/CSA B45 4.
b. Type: Undermount
c. Number of Compartments: One
d. Overall Dimensions: 21 %2 x 18 14”.
e. Material: 304, 18-8 Stainless Steel, 18 Gauge
f. Holes: No holes
g. Mounting Type: Undermount

C.  SCRUB SINKS

1. Scrub Sinks, Stainless Steel, Wall Mounted: STERIS SNK-DO042F or equal by below
manufacturers.

a.

CSI Industries Inc.
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b. Elkay
c. Franke
d. Sloan Valve Company
e. Whitehall Manufacturing; a division of Morris Group International
f. Willoughby Industries, Inc.
g. STERIS
2. Fixture:

a. Nominal Size: Single Station 32” x 27.28” with back and faucet hole.
b. Drain: Grid, NPS 1-1/2.

W

Valve: Adjustable thermostatic controlled pressure mixing valve, one per station.

4. Faucet: Gooseneck-spout, knee-action water and soap dispenser; laminar-flow spout
outlet.

5. Waste Fittings: Comply with requirements in "Waste Fittings" Article.

Support: Type I sink carrier.

7. Sink Mounting Height: ADA compliant.

&

2.8 SINK FAUCETS

A. LAV, Manual-Operation Mixing Valve: Basis of design Chicago faucets 895-

317GN2BE3MAB
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. American Standard
b. Bradley Corporation
c. Chicago Faucets; Geberit Group
d. Delta Faucet Company
e. Elkay
f. Fisher Manufacturing Co
g. GROHE America, Inc
h. Kohler Co
. Krowne
] Moen Incorporated
k. Speakman Company
l. T&S Brass and Bronze Works, Inc.
m.  Zurn Industries, LLC
2. Configuration: Hot- and cold-water indicators; coordinate faucet inlets with supplies and

fixture hole punchings; coordinate outlet with spout and sink receptor.
Body Type: Centerset

Body Material: Solid brass.

Finish: Chrome plated Polished chrome plate.

Maximum Flow Rate: 2.2 gpm

Control: Wrist-blade, 4-inch handle(s).

Nk w
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8. Mounting Type: Deck, concealed
9. Spout Type: gooseneck
10.  Spout Outlet: Plain end

B.  SS-2 Faucets, Manual-Operation Mixing Valve: Basis of design Kohler K-22065

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

American Standard

Bradley Corporation

Chicago Faucets; Geberit Group
Delta Faucet Company

Elkay

Fisher Manufacturing Co
GROHE America, Inc

Kohler Co

Krowne

Moen Incorporated

Speakman Company

T&S Brass and Bronze Works, Inc.
Zurn Industries, LLC

S CRT T ER SO AL R

N

Configuration: Hot- and cold-water indicators; coordinate faucet inlets with supplies and
fixture hole punchings; coordinate outlet with spout and sink receptor.

Body Type: Single hole

Body Material: Solid brass.

Finish: By architect

Maximum Flow Rate: 1.5 gpm

Control: Lever handle(s).

Mounting Type: Deck, concealed

Spout Type: Swivel,

0.  Spout Outlet: Spray

= 00NN kW

C.  SS-1 Faucet, Manual-Operation Mixing Valve: Basis of design Chicago faucets LWM1-B23-B

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

American Standard
Bradley Corporation
Chicago Faucets; Geberit Group
Delta Faucet Company
Elkay

Fisher Manufacturing Co
GROHE America, Inc
Kohler Co

Krowne

Moen Incorporated
Speakman Company

PSR E e o o
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l. T&S Brass and Bronze Works, Inc.
m. Zurn Industries, LLC

2. Configuration: Hot- and cold-water indicators; coordinate faucet inlets with supplies and
fixture hole punchings; coordinate outlet with spout and sink receptor.

3. Body Type: Centerset

4, Body Material: Solid brass.

5. Finish: Chrome plated Polished chrome plate.

6. Maximum Flow Rate: 2.2 gpm

7. Control: Vandal Proof wrist-blade, 4-inch handles.

8. Mounting Type: Deck, concealed

9. Spout Type: gooseneck

10.  Spout Outlet: Plain end

2.9 SUPPORTS
A.  Type I Sink Carrier:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Jay R. Smith Mfg Co; a division of Morris Group International
b. Josam Company
c. MIFAB, Inc
d. Wade; a subsidiary of McWane Inc.
e. WATTS; A Watts Water Technologies Company
f. Zurn Industries, LLC
g.
2.10 SUPPLY FITTINGS
A.  Supply Piping: Chrome-plated brass pipe or chrome-plated copper tube matching water-supply
piping size. Include chrome-plated brass or stainless steel wall flange.
B.  Supply Stops: Chrome-plated brass, one-quarter-turn, ball-type or compression valve with inlet
connection matching supply piping.
C.  Operation: Loose key
D.  Risers: NPS 1/2 ASME A112.18.6, braided or corrugated stainless steel, flexible hose.
2.11 WASTE FITTINGS
A.  Drain: Grid with NPS 1-1/2 tailpiece.
B.  Trap:
IH McKay-Dee IR Expansion HEALTHCARE PLUMBING FIXTURES
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1. Size: NPS 1-1/2.

2. Material:
a. Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch- thick,
brass tube to wall; and chrome-plated brass or steel wall flange.
b. Stainless steel, two-piece trap and swivel elbow with 0.012-inch- thick, stainless

steel tube to wall; and stainless steel wall flange.

2.12 GROUT
A.  Characteristics: Nonshrink; recommended for interior and exterior applications.
B.  Design Mix: 5000 psi, 28-day compressive strength.

C.  Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine roughing-in for water-supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before fixture installation.

B. Examine walls, floors, cabinets, and counters for suitable conditions where fixtures will be
installed.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF HEALTHCARE PLUMBING FIXTURES

A.  Install healthcare plumbing fixtures level and plumb in accordance with rough-in drawings.

B.  Install supports, affixed to building substrate, for wall-mounted fixtures.
1. Use carrier supports with waste fitting and seal for back-outlet fixtures.
2. Use carrier supports without waste fitting for fixtures with tubular waste piping.
3. Use chair-type carrier supports with rectangular steel uprights for accessible fixtures.

C. Install floor-mounted healthcare water closets on bowl-to-drain, connecting fitting attachments
to piping or building substrate.

D. Install counter-mounted fixtures in, and attached to, casework.
E. Install water-supply piping with stop on each supply to each fixture to be connected to water-
distribution piping. Attach supplies to supports or substrate within pipe spaces behind fixtures.

Install stops in locations where they can be easily reached for operation.

1. Exception for use of ball or gate valve if supply stops are not specified with fixture.
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Comply with valve requirements specified in Section 220523.12 "Ball Valves for
Plumbing Piping" and Section 220523.15 "Gate Valves for Plumbing Piping."

F. Install flushometer valves on healthcare water closets.

G. Install flushometer valves for accessible healthcare water closets, with lever handle mounted on
wide side of compartment.

H.  Install toilet seats on healthcare water closets.

L. Install faucet flow-control fittings with specified flow rates and patterns in faucet spouts, if
faucets are not available with required rates and patterns. Include adapters if required.

J. Install laminar-flow, faucet-spout fittings in faucet spouts where laminar-flow fittings are
specified.

K.  Install shower flow-control fittings with specified maximum flow rates in shower arms.

L. Install traps on fixture outlets.

1. Exception for omission of trap on fixtures with integral traps.

M.  Set healthcare showers in leveling bed of cement grout.

N. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of
accessible sinks. Comply with requirements in Section 220719 "Plumbing Piping Insulation."

O.  Seal joints between healthcare plumbing fixtures, counters, floors, and walls using sanitary-
type, one-part, mildew-resistant silicone sealant. Match sealant color to fixture color. Comply
with sealant requirements specified in Section 079200 "Joint Sealants."

P. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with
escutcheon requirements specified in Section 220500 "Common Work Results for Plumbing."

33 PIPING CONNECTIONS

A. Connect fixtures with water supplies, stops, and risers and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

B. Comply with requirements for water piping specified in Section 221116 "Domestic Water
Piping."

C.  Comply with requirements for soil and waste drainage piping and vent piping specified in
Section 221316 "Sanitary Waste and Vent Piping."

D.  Comply with requirements for atmospheric vent piping specified in Section 221316 "Sanitary
Waste and Vent Piping."

E. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of
accessible sinks. Comply with requirements in Section 220719 "Plumbing Piping Insulation."
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34 ADJUSTING

A.  Operate and adjust faucets and controls. Replace damaged and malfunctioning healthcare
plumbing fixtures, fittings, and controls.

B.  Adjust water pressure at faucets and flushometer valves to produce proper flow.

C.  Install fresh batteries in battery-powered, electronic-sensor mechanisms.

3.5 CLEANING AND PROTECTION
A.  After installing healthcare plumbing fixtures, inspect and repair damaged finishes.

B.  Clean healthcare plumbing fixtures, faucets, and other fittings with manufacturers'
recommended cleaning methods and materials.

C.  Provide protective covering for installed fixtures and fittings.
D. Do not allow use of healthcare plumbing fixtures for temporary facilities unless approved in

writing by Owner.

END OF SECTION 224300
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SECTION 226213 - VACUUM PIPING FOR LABORATORY AND HEALTHCARE FACILITIES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Pipes, tubes, and fittings.
Shape-memory-metal couplings.
Flexible pipe connectors.

Joining materials.

Zone valve box assemblies.

Copper alloy ball valves

Check valves

Medical vacuum service connections.

NN R DD =

B.  Related Requirements:
1. Section 226400 "Medical Gas Alarms" for vacuum piping alarms.

1.2 DEFINITIONS

A.  Vacuum Piping Systems: Include medical vacuum, WAGD, dental vacuum, HVE, and
laboratory vacuum piping systems.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.4 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For Installer and testing agency.

B. Seismic Qualification Data: Certificates, for compressed-air manifolds, accessories, and
components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.

C.  Material Certificates: Signed by Installer, certifying that medical vacuum piping materials
comply with requirements in NFPA 99 for medical vacuum systems.
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1.5

1.6

1.7

Brazing certificates.
Field quality-control reports.

Source quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For vacuum piping specialties to include in emergency,
operation, and maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

L. Quick-Coupler Service Connections: Furnish complete noninterchangeable medical
vacuum suction inlets.

a. Medical Vacuum: Equal to 10percent of amount installed.

2. D.L.S.S. Service Connections: Furnish complete medical vacuum suction inlets
complying with CGA V-5.

a. Medical Vacuum D.I.S.S. No. 1220: Equal to 10 percent of amount installed.

QUALITY ASSURANCE

Installer Qualifications:

1. Medical Vacuum Piping Systems for Healthcare Facilities: In accordance with
ASSE Standard #6010 and NFPA 99 for medical-gas-system installers.

2. Pressure-Seal Joining Procedure for Copper Tubing: An authorized representative who is
trained and approved by manufacturer.

3. Extruded-Tee Outlet Procedure: An authorized representative who is trained and
approved by manufacturer.

4, Shape-Memory-Metal Coupling Joints: An authorized representative who is trained and

approved by manufacturer in accordance with ASSE Standard #6040 and NFPA 99.

Testing Agency Qualifications: An independent testing agency, with the experience and
capability to conduct the vacuum piping testing indicated, that is a member of the Medical Gas
Professional Healthcare Organization or is an NRTL, and that is acceptable to authorities having
jurisdiction.

1. Qualify testing personnel in accordance with ASSE Standard #6020 and NFPA 99 for
medical-gas-system inspectors and ASSE Standard #6030 and NFPA 99 for medical-gas-
system verifiers.
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C.

Brazing: Qualify processes and operators in accordance with ASME Boiler and Pressure Vessel
Code, Section IX, "Welding and Brazing Qualifications," or AWS B2.2/B2.2M.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

23

A.

B.

SYSTEM DESCRIPTION

Medical vacuum operating at 15 in. Hg.

PIPES, TUBES, AND FITTINGS
Comply with NFPA 99 for medical vacuum piping materials.

Copper Medical Gas Tube: ASTM B819, Type L, secamless, drawn temper that has been
manufacturer cleaned, purged, and sealed for medical gas service or in accordance with
CGA G-4.1 for oxygen service. Include standard color marking "OXY," "MED," "OXY/MED,"
"OXY/ACR," or "ACR/MED" in blue.

Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type that has been manufacturer
cleaned, purged, and sealed for medical gas service or in accordance with CGA G-4.1 for
oxygen service.

Copper Unions: ASME B16.22 or MSS SP-123, wrought-copper or cast-copper alloy.
Cast-Copper-Alloy Flanges: ASME B16.24, Class 150.

1. Pipe-Flange Gasket Materials: ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch
maximum thickness, full-face type.
2. Flange Bolts and Nuts: ASME B18.2.1 carbon steel.

Shape-Memory-Metal Couplings:

1. Description: Cryogenic compression fitting made of nickel-titanium, shape-memory
alloy, and that has been manufacturer cleaned, purged, and sealed for oxygen service in
accordance with CGA G-4.1.

Flexible Pipe Connectors:

1. Description: Corrugated-bronze tubing with bronze wire-braid covering and ends brazed
to inner tubing.
a. Working-Pressure Rating: [200 psig] [250 psig] minimum.
b. End Connections: Plain-end copper tube.

JOINING MATERIALS

Solder Filler Metals: ASTM B32, lead-free alloys. Include water-flushable flux in accordance
with ASTM B813.

Brazing Filler Metals: AWS A5.8M/A5.8, BCuP Series, copper-phosphorus alloys.
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C.  Threaded-Joint Tape: PTFE.

24 VALVES

A.  General Requirements for Valves: Manufacturer cleaned, purged, and bagged in accordance
with CGA G-4.1 for oxygen service.

B.  Zone Valve Box Assemblies: Box with medical gas valves, tube extensions, and gages.
1. Zone Valve Boxes:
a. Steel Box with Aluminum Cover:

1) Manufacturers: Subject to compliance with requirements, provide product
by one of the following:
a) Allied Healthcare Products, Inc.
b) Amico Corporation
c) Ohio Medical Corporation
d)  Beacon Medaes
e) Patton’s Medical

Description: Formed-steel box with cover, anchors for recessed mounting, holes
with grommets in box sides for tubing extension protection, and of size for single
or multiple valves with pressure gages and in sizes required to permit manual
operation of valves. Medical air and medical vacuum tubing, valves, and gages
may be incorporated in zone valve boxes for medical gases.

1) Interior Finish: Factory-applied white enamel.

2) Cover Plate: Aluminum with frangible or removable windows.

3)  Valve-Box Windows: Clear or tinted transparent plastic with labeling that
includes rooms served, in accordance with NFPA 99.

C.  Copper-Alloy Ball Valves:

1. Manufacturers: Subject to compliance with requirements, provide product by one of the
following:
a. Allied Healthcare Products, Inc.
b. Amico Corporation
c. Beacon Medaes
d. Conbraco Industries, Inc.
e. NIBCO Inc.
f. Ohio Medical Corporation
g. Patton’s Medical

h
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Tri-Tech Medical Inc.

Standard: MSS SP-110.

Description: Three-piece body, brass or bronze.

Pressure Rating: 300 psig minimum.

Ball: Full-port, chrome-plated brass.

Seats: PTFE or TFE.

Handle: Lever type with locking device.

Stem: Blowout proof with PTFE or TFE seal.

Ends: Manufacturer-installed ASTM B819, copper-tube extensions.
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2.5

Check Valves:

1. Manufacturers: Subject to compliance with requirements, provide product by one of the
following:
a. Allied Healthcare Products, Inc.
b. Amico Corporation
c. Beacon Medaes
d. Conbraco Industries, Inc.
e. Ohio Medical Corporation
f. Patton’s Medical

g. Tri-Tech Medical Inc.

Description: In-line pattern, bronze.

Pressure Rating: 300 psig minimum.

Operation: Spring loaded.

Ends: Manufacturer-installed ASTM B819, copper-tube extensions.

wnkw

MEDICAL VACUUM SERVICE CONNECTIONS

General Requirements for Medical Vacuum Service Connections:

L. Suitable for specific medical vacuum service listed.

2. Include roughing-in assemblies, finishing assemblies, and cover plates.

3. Individual cover plates are not required if service connection is in multiple units or
assembly with cover plate.

4. Recessed-type units made for concealed piping unless otherwise indicated.

Roughing-in Assembly:

L. Steel outlet box for recessed mounting and concealed piping.

2. Brass-body inlet block.

3. Seals that will prevent vacuum leakage.

4. ASTM B819, NPS 3/8 copper outlet tube brazed to valve with service marking and tube-
end dust cap.

Finishing Assembly:

1. Brass housing with primary check valve.

2. Seals that will prevent vacuum leakage.

3. Cover plate with gas-service label.

Quick-Coupler Suction Service Connections:

I. Inlets for medical vacuum with noninterchangeable keyed indexing to prevent
interchange between services.

2. Constructed to permit one-handed connection and removal of equipment.

3. With positive-locking ring that retains equipment stem in valve during use.

D.I.S.S. Suction Service Connections:

1. Inlets complying with CGA V-5.
2. Threaded indexing to prevent interchange between services.
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F.

G.

3. Constructed to permit one-handed connection and removal of equipment.
4, Medical Vacuum: CGA V-5, D.I.S.S. No. 1220.
5. WAGD: CGA V-5, D.I.S.S. No. 2220.

Vacuum Bottle Brackets: One piece, with pattern and finish matching corresponding service
cover plate.

Cover Plates:

1. One piece.
2. Aluminum or stainless steel.
3. Permanent, color-coded, identifying label matching corresponding service.

PART 3 - EXECUTION

3.1

3.2

A.

A.

B.

C.

D.

PREPARATION

Cleaning of Medical Vacuum Tubing: If manufacturer-cleaned and -capped fittings or tubing is
not available or if precleaned fittings or tubing must be recleaned because of exposure, have
supplier or separate agency acceptable to authorities having jurisdiction perform the following
procedures:

1. Clean medical vacuum tube and fittings, valves, gages, and other components of oil,
grease, and other readily oxidizable materials as required for oxygen service in
accordance with CGA G-4.1.

2. Wash medical vacuum tubing and components in hot, alkaline-cleaner-water solution of
sodium carbonate or trisodium phosphate in proportion of 1 Ib of chemical to 3 gal. of
water.

a. Scrub to ensure complete cleaning.
b. Rinse with clean, hot water to remove cleaning solution.

INSTALLATION OF PIPING

General Location and Arrangements: Drawing plans, schematics, and diagrams indicate general
location and arrangement of vacuum piping. Indicated locations and arrangements were used to
size pipe and calculate friction loss, expansion, vacuum producer sizing, and other design
considerations. Install piping as indicated unless deviations to layout are approved on
coordination drawings.

Comply with NFPA 99 for installation of vacuum piping.

Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.
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E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

F. Install piping adjacent to equipment and specialties to allow service and maintenance.

G. Install piping with 1 percent slope downward in direction of flow.

H. Install nipples, unions, special fittings, and valves with pressure ratings same as or higher than
piping pressure rating used in applications specified in "Piping Schedule" Article unless

otherwise indicated.

L Install eccentric reducers, if available, where vacuum piping is reduced in direction of flow,
with bottoms of both pipes and reducer fitting flush.

J. Provide drain leg and drain trap at end of each main and branch and at low points.
K.  Install piping to permit valve servicing.
L.  Install piping free of sags and bends.

M. [Install fittings for changes in direction and for branch connections. Extruded-tee branch outlets
in copper tubing may be made where specified.

N. Install medical vacuum piping from medical vacuum service connections specified in this
Section, to equipment specified in Section 226219 "Vacuum Equipment for Laboratory and
Healthcare Facilities," and to equipment specified in other Sections requiring medical vacuum
service.

O. Piping Restraint Installation: Install seismic restraints on vacuum piping. Seismic-restraint
devices are specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping
and Equipment."”

P. Install vacuum service connections recessed in walls. Attach roughing-in assembly to substrate;
attach finishing assembly to roughing-in assembly.

Q. Install vacuum bottle bracket adjacent to each wall-mounted medical vacuum service
connection suction inlet.

R.  Connect vacuum piping to vacuum producers and to equipment requiring vacuum service.

S. Install unions in copper vacuum tubing adjacent to each valve and at final connection to each
machine, specialty, and piece of equipment.

T. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 220500 "Common Work Results for Plumbing."

U. Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 220500 "Common Work Results for
Plumbing."
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33

34

INSTALLATION OF VALVES
Install shutoff valve at each connection to and from vacuum equipment and specialties.

Install check valves to maintain correct direction of vacuum flow to vacuum-producing
equipment.

Install valve boxes recessed in wall and anchored to substrate. Single boxes may be used for
multiple valves that serve same area or function.

Install zone valves and gages in valve boxes. Rotate valves to angle that prevents closure of
cover when valve is in closed position.

Install flexible pipe connectors in suction inlet piping to each vacuum producer.

JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Threaded Joints: Apply appropriate tape to external pipe threads.

Brazed Joints: Join copper tube and fittings in accordance with CDA's "Copper Tube
Handbook," Ch. "Brazed Joints." Do not use flux. Continuously purge joint with oil-free dry
nitrogen during brazing.

Soldered Joints: Apply ASTM B813, water-flushable flux to tube end. Join copper tube and
fittings in accordance with ASTM BS828.

Extruded-Tee Outlets: Form branches in copper tube in accordance with ASTM F2014, with
tools recommended by tube manufacturer.

Flanged Joints:

L. Copper Tubing: Install flange on copper tubes. Use pipe-flange gasket between flanges.
Join flanges with gasket and bolts in accordance with ASME B31.9 for bolting
procedure.

Pressure-Sealed Joints: Join copper tube and copper and copper-alloy fittings with tools
recommended by fitting manufacturer.

Shape-Memory-Metal Coupling Joints: Join new copper tube to existing tube according to
procedures developed by fitting manufacturer for installation of shape-memory-metal coupling
joints.
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3.5

3.6

3.7

INSTALLATION OF HANGERS AND SUPPORTS

Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration
and Seismic Controls for Plumbing Piping and Equipment."

Comply with requirements for hangers, supports, and anchor devices specified in
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."

Vertical Piping: MSS Type 8 or Type 42, clamps.
Individual, Straight, Horizontal Piping Runs:

1. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel, clevis hangers.
2. Longer Than 100 Feet (30 m): MSS Type 43, adjustable, roller hangers.

Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44 pipe rolls.
Support pipe rolls on trapeze. Comply with requirements in Section 220529 "Hangers and
Supports for Plumbing Piping and Equipment" for trapeze hangers.

Base of Vertical Piping: MSS Type 52 spring hangers.

Install hangers for copper tubing with maximum horizontal spacing and minimum rod diameters
to comply with MSS SP-58, NFPA 99, locally enforced codes, and authorities having
jurisdiction requirements, whichever are most stringent.

Support horizontal piping within [12 inches] <Insert dimension> of each fitting and coupling.
Support vertical runs of copper tubing to comply with MSS SP-58, NFPA 99, locally enforced
codes, and authorities having jurisdiction requirements, whichever are most stringent.
IDENTIFICATION

Install identifying labels and devices for laboratory vacuum piping, valves, and specialties.
Comply with requirements in Section 220553 "Identification for Plumbing Piping and
Equipment."

Install identifying labels and devices for medical vacuum piping systems in accordance with
NFPA 99. Use the following or similar captions and color-coding for piping products where
required by NFPA 99:

1. Medical Vacuum: Black letters on white background.

FIELD QUALITY CONTROL FOR HEALTHCARE FACILITY MEDICAL VACUUM
PIPING

Testing Agency:
1. Owner will engage a qualified testing agency to perform tests and inspections.
2. Engage a qualified testing agency to perform tests and inspections.
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B.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

C.  Perform tests and inspections with the assistance of a factory-authorized service representative.
D.  Tests and Inspections:

1. Medical Vacuum Testing Coordination: Perform tests, inspections, verifications, and
certification of medical vacuum piping systems concurrently with tests, inspections, and
certification of medical compressed-air piping and medical gas piping systems.

2. Preparation: Perform the following Installer tests in accordance with requirements in
NFPA 99 and ASSE Standard #6010:

a. Initial blowdown.
b. Initial pressure test.
c. Cross-connection test.
d. Piping purge test.
e. Standing pressure test for vacuum systems.
f. Repair leaks and retest until no leaks exist.
3. System Verification: Perform the following tests and inspections in accordance with

NFPA 99, ASSE Standard #6020, and ASSE Standard #6030:

Standing pressure test.

Individual-pressurization or pressure-differential cross-connection test.
Valve test.

Master and area alarm tests.

Piping purge test.

Final tie-in test.

Operational vacuum test.

Verify correct labeling of equipment and components.

B po o

4. Testing Certification: Certify that specified tests, inspections, and procedures have been
performed, and certify report results. Include the following:

a. Inspections performed.

b. Procedures, materials, and gases used.

c. Test methods used.

d. Results of tests.
E. Piping will be considered defective if it does not pass tests and inspections.
F. Prepare test and inspection reports.

3.8 FIELD QUALITY CONTROL FOR LABORATORY FACILITY VACUUM PIPING

A.  Testing Agency: Engage qualified testing agency to perform tests and inspections of vacuum
piping in laboratory facilities and to prepare test and inspection reports.
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B.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

C.  Perform tests and inspections with the assistance of a factory-authorized service representative.
D.  Tests and Inspections:
1. Piping Leak Tests for Vacuum Piping: Test new and modified parts of existing piping.
Cap and fill vacuum piping with oil-free, dry nitrogen. Isolate test source and let stand for
four hours to equalize temperature. Refill system, if required, to test pressure; hold for

two hours with no drop in pressure.

a. Test Pressure for Copper Tubing: 100 psig.

2. Repair leaks and retest until no leaks exist.

3. Inspect filters for proper operation.
E.  Piping will be considered defective if it does not pass tests and inspections.
F. Prepare test and inspection reports.

3.9 PROTECTION
A.  Protect tubing from damage.
B.  Retain sealing plugs in tubing, fittings, and specialties until installation.
C. Clean tubing not properly sealed, and where sealing is damaged, in accordance with
"Preparation" Article.
3.10 PIPING SCHEDULE
A.  Connect new copper tubing to existing copper tubing with memory-metal couplings.
B.  Flanges may be used where connection to flanged equipment is required.
C.  Medical Vacuum Piping: Use one of the following piping materials for each size range:
1. NPS 4 (DN 100) and Smaller, Wrought-Copper Fittings: Copper medical gas tube,
wrought-copper fittings, and brazed joints.
3.11 VALVE SCHEDULE
A.  Shutoff Valves:

1. Copper Tubing: Copper-alloy ball valve with manufacturer-installed ASTM B819,
copper-tube extensions.
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B.  Zone Valves: Copper-alloy ball valve with manufacturer-installed ASTM B819, copper-tube
extensions with pressure gage on one copper-tube extension.

END OF SECTION 226213
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

1.2

A.

SUMMARY
Section Includes:

Pipe hangers and supports - metal.
Pipe hangers - metal, trapeze type.
Strut support systems - metal, rod type.
Thermal-hanger shield inserts.
Fastener systems.

Al e

Related Requirements:

1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for trapeze
hangers for pipe and equipment supports.

2. Section 230500 "Common Work Results for HVAC" for pipe guides and anchors.

3. Section 230548 "Vibration and Seismic Controls for HVAC" for vibration isolation
devices.

4. Section 233113 "Metal Ducts" for duct hangers and supports.

ACTION SUBMITTALS
Product Data:
1. For each type of product.

Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and
installation details and include calculations for the following:

Trapeze pipe hangers.

Metal strut support systems.
Rooftop-mounted strut support systems.
FRP strut support systems.

Pipe stands.

Equipment supports.

AN S e

Delegated Design Submittals: For trapeze hangers indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1. Detail fabrication/assembly and design calculations for trapeze hangers.
2. Detail fabrication/assembly and design calculations for each type of strut support system,
by the manufacturer's technical representative.
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1.3

1.4

A.

A.

B.

INFORMATIONAL SUBMITTALS

Welding certificates.

QUALITY ASSURANCE

Structural-Steel Welding Qualifications: Qualify procedures and personnel in accordance with
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

Pipe Welding Qualifications: Qualify procedures and operators in accordance with 2021 ASME
Boiler and Pressure Vessel Code, Section IX.

PART 2 - PRODUCTS

2.1

2.2

A.

B.

A.

B.

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design trapeze pipe hangers and equipment supports.

Structural Performance: Hangers and supports for HVAC piping and equipment are to withstand
the effects of gravity loads and stresses within limits and under conditions indicated in
accordance with ASCE/SEI 7.

1. Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

3. Design seismic-restraint hangers and supports for piping and equipment and obtain
approval from authorities having jurisdiction.

PIPE HANGERS AND SUPPORTS - METAL

Pipe Hangers and Supports - Carbon Steel:

L. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-galvanized.

3. Nonmetallic Coatings: Plastic coated, or epoxy powder coated.

4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

5. Hanger Rods: Continuous-thread rod, nuts, and washers made of [carbon steel]
[stainless steel] <Insert material>.

Pipe Hangers and Supports - Stainless Steel:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of [stainless steel] <Insert
material>.
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2.5

2.6

O 0 =

=2

Pipe/Tube Hangers and Supports - Copper:

1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-fabricated
components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of [copper-plated steel]
[stainless steel] <Insert material>.

PIPE HANGERS - METAL, TRAPEZE TYPE

Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly made from

structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-

bolts.

STRUT SUPPORT SYSTEMS - METAL, ROD TYPE

Description: Factory-fabricated pipe-support assembly made of steel channels, vertical metal
support rods, accessories, fittings, and other components for supporting multiple parallel pipes.

Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
Struts: Continuous slotted carbon-steel.
Strut Width: Selected for applicable load criteria.

Strut Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and, when
tightened, prevent slipping along channel.

Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized steel.
Metallic Coating: Pregalvanized G90 Hot-dip galvanized.

Paint Coating: Green epoxy, acrylic, or urethane.

THERMAL-HANGER SHIELD INSERTS

Insulation-Insert Material for Hot Piping: Water-repellent-treated, ASTM C533, Typel
calcium silicate with 100 psi minimum compressive strength.

For Trapeze or Clamped Systems: Insert and shield are to cover entire circumference of pipe.
For Clevis or Band Hangers: Insert and shield are to cover bottom 180 degrees of pipe.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
steel shapes.

IH McKay-Dee IR Expansion HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
method studio project #25.0200 230529 - 3



2.7

A.

B.

C.

2.8
A.
B.
C
D

E.

EQUIPMENT STANDS, OUTDOOR TYPE

Description: Individual foot supports with elevated adjustable channel cross bars and
clamps/fasteners/bolts for ground- or roof-supported outdoor equipment components, without
roof membrane penetration, in a prefabricated system that can be modularly-assembled on site.

Foot Material: Rubber or polypropylene.

Rails Material: Hot dip galvanized carbon steel.

MATERIALS

Aluminum: ASTM B221.

Carbon Steel: ASTM A1011/A1011M.

Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized.

Stainless Steel: ASTM A240/A240M.

Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor applications
and stainless steel for outdoor applications. Mating nuts and washers of similar materials as

rods.

Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink
and nonmetallic grout; suitable for interior and exterior applications.

L. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000 psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

A.

B.

32

A.

B.

APPLICATION

Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry static loads within specified loading limits. Minimum static design
load used for strength determination is to include weight of supported components plus 200 1b.
INSTALLATION OF HANGERS AND SUPPORTS

Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of

expansion joints, expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.
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C.  Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and
larger and at changes in direction of piping. Coordinate location of concrete inserts before
concrete is placed.

D.  Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

E. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

F. Insulated Piping:
1. Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services

piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.

a. Thermal-hanger shield inserts may be used as an option. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
are to span an arc of 180 degrees.

a. Thermal-hanger shield inserts may be used as an option. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

4, Shield Dimensions for Pipe: Not less than the following:

NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches long and 0.048 inch thick.
NPS 4 (DN 100): 12 inches long and 0.06 inch thick.

NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches long and 0.06 inch thick.
NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches long and 0.075 inch thick.
NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches long and 0.105 inch thick.

oo o

5. Pipes NPS 8 (DN 200) and Larger: Include wood or reinforced calcium-silicate-
insulation inserts of length at least as long as protective shield.

G.  Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps,
and attachments as required to properly support piping from the building structure.

H.  Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping of
parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
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3.3

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size, or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

2. Field fabricate in accordance with ASTM A36/A36M, carbon-steel shapes selected for
loads being supported. Weld steel in accordance with AWS D1.1/D1.1M.

FRP Pipe-Hanger Installation: Comply with applicable portions of MSS SP-58. Install hangers
and attachments as required to properly support piping from building structure.

Strut System Installation: Metal. Arrange for grouping of parallel runs of piping, and support
together on field-assembled strut systems.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
Fastener System Installation:
1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less

than 4 inches thick after concrete is placed and cured. Use installers that are licensed by
powder-actuated tool manufacturer.

2. Install mechanical-expansion anchors after concrete is placed and completely cured.
3. Install fasteners in accordance with manufacturer's written instructions.
4. Install lag screw wood fasteners in accordance with manufacturer's written instructions.

Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on
smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand and
mount on permanent, stationary roof curb. See Section 077200 "Roof Accessories" for
curbs.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

Equipment Support Installation:

1. Fabricate from welded-structural-steel shapes.

2. Fabricate structural-steel stands to suspend equipment from structure overhead or to
support equipment above floor.

3. Grouting: Place grout under supports for floor-mounted equipment, and make bearing
surface smooth.

4, Provide lateral bracing, to prevent swaying.

METAL FABRICATIONS

Cut, drill, and fit miscellancous metal fabrications for trapeze pipe hangers and equipment
supports.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded.
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34

3.5

3.6

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4, Finish welds at exposed connections so no roughness shows after finishing and so

contours of welded surfaces match adjacent contours.

ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

PAINTING
Touchup:

L. Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after
erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

a. Apply paint by brush or spray to provide a minimum dry film thickness of
2.0 mils.
2. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A780/A780M.

HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in
piping system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing
systems and attachments for general service applications.
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F. Use copper-plated pipe hangers and copper or stainless steel attachments for copper piping and
tubing.

G.  Use padded hangers for piping that is subject to scratching.

H.  Use thermal-hanger shield inserts for insulated piping and tubing.

L Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1.

2.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30.

Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4
to NPS 24, requiring up to 4 inches of insulation.

Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to
NPS 24 if little or no insulation is required.

Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-
center closure for hanger installation before pipe erection.

Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated, stationary pipes NPS 3/4 to NPS 8.

Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary
pipes NPS 1/2 to NPS 8.

Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 8.

Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of
noninsulated, stationary pipes NPS 3/8 to NPS 3.

U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-
pipe base stanchion support and cast-iron floor flange or carbon-steel plate.

Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with
steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and
with U-bolt to retain pipe.

Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes
NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base stanchion
support and cast-iron floor flange.

Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two
rods if longitudinal movement caused by expansion and contraction might occur.
Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to
NPS 24, from single rod if horizontal movement caused by expansion and contraction
might occur.

Complete Pipe Rolls (MSS Type 44): For support of pipes NPS2 to NPS 42 if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is unnecessary.
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20.  Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if small
horizontal movement caused by expansion and contraction might occur and vertical
adjustment is unnecessary.

21.  Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to
NPS 30 if vertical and lateral adjustment during installation might be required in addition
to expansion and contraction.

J. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

L. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 if longer ends are required for riser clamps.

K.  Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.

Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of
building attachments.

5. Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

el

L. Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.

6. C-Clamps (MSS Type 23): For structural shapes.

7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to
flange edge.

8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-
beams for heavy loads.

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-
beams for heavy loads, with link extensions.

11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

12.  Welded-Steel Brackets: For support of pipes from below or for suspending from above
by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 Ib.
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13.
14.
15.

b. Medium (MSS Type 32): 1500 Ib.
c. Heavy (MSS Type 33): 3000 Ib.

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
Horizontal Travelers (MSS Type 58): For supporting piping systems subject to linear
horizontal movement where headroom is limited.

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

L.

2.

3.

Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.

Thermal-Hanger Shield Inserts: For supporting insulated pipe.

N.  Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.
2.

3.

Restraint-Control Devices (MSS Type 47): Where indicated to control piping movement.
Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches.

Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.

Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit variability
factor to 25 percent to allow expansion and contraction of piping system from hanger.
Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
trapeze support.

Constant Supports: For critical piping stress and if necessary to avoid transfer of stress
from one support to another support, critical terminal, or connected equipment. Include
auxiliary stops for erection, hydrostatic test, and load-adjustment capability. These
supports include the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.
b. Vertical (MSS Type 55): Mounted vertically.
c. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze member.

0. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

P. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.
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END OF SECTION 230529
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SECTION 233113 - METAL DUCTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

el s

S.
6.

Single-wall rectangular ducts and fittings.

Single-wall round and flat-oval ducts and fittings.

Sheet metal materials.

Duct liner.

a. Per ASHRAE Standard 170 section 6.9 duct liner shall not be installed in
ductwork downstream of filter bank #2 for this project.

Sealants and gaskets.

Hangers and supports.

B.  Related Requirements:

1.

2.

Section 230548 "Vibration and Seismic Controls for HVAC" for seismic restraint devices
and installation.

Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and
balancing requirements for metal ducts.

Section 233116 "Nonmetal Ducts" for fibrous-glass ducts, thermoset fiber-reinforced
plastic ducts, thermoplastic ducts, PVC ducts, and concrete ducts.

Section 233119 "HVAC Casings" for factory- and field-fabricated casings for mechanical
equipment.

Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts.

1.2 ACTION SUBMITTALS

A.  Product Data: For each type of the following products:

1.
2.
3.

Liners and adhesives.
Sealants and gaskets.
Seismic-restraint devices.

B.  Shop Drawings:

1. Fabrication, assembly, and installation, including plans, elevations, sections, components,
and attachments to other work.
2. Factory- and shop-fabricated ducts and fittings.
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
4, Elevation of top and bottom of ducts.
5. Dimensions of main all duct runs from building grid lines.
6. Fittings.
IH McKay-Dee IR Expansion METAL DUCTS

method studio project #25.0200 233113 - 1



C.

1.3

A.

B.

C.

1.4

7. Reinforcement and spacing.

8. Seam and joint construction.

9. Penetrations through fire-rated and other partitions.

10.  Equipment installation based on equipment being used on Project.

11.  Locations for duct accessories, including dampers, turning vanes, and access doors and

panels.
12. Hangers and supports, including methods for duct and building attachment, seismic
restraints, and vibration isolation.

Delegated Design Submittals:

Sheet metal thicknesses.

Joint and seam construction and sealing.

Reinforcement details and spacing.

Materials, fabrication, assembly, and spacing of hangers and supports.

el S

INFORMATIONAL SUBMITTALS

Coordination Drawings: A single set of plans or BIM model, drawn to scale, showing the items
described in this Section, and coordinated with all building trades.

Welding certificates.

Field quality-control reports.

QUALITY ASSURANCE

PART 2 - PRODUCTS

2.1

A.

E.

PERFORMANCE REQUIREMENTS

Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint
construction, reinforcements, and hangers and supports, comply with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" and with performance requirements and design
criteria indicated in "Duct Schedule" Article.

Structural Performance: Duct hangers and supports and seismic restraints are to withstand the
effects of gravity[ and seismic] loads and stresses within limits and under conditions described
in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible".

Airstream Surfaces: Surfaces in contact with airstream comply with requirements in
ASHRAE 62.1.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment," and Section 7 - "Construction and System Startup."

ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 -
"HVAC System Construction and Insulation."
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Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are
inside clear dimensions and do not include insulation or duct wall thickness.

SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

1. Construct ducts of galvanized sheet steel unless otherwise indicated.

Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

L. For ducts with longest side less than 36 inches, select joint types in accordance with
Figure 2-1.
2. For ducts with longest side 36 inches or greater, use flange joint connector Type T-22, T-

24, T-24A, T-25a, or T-25b. Factory-fabricated flanged duct connection system may be
used if submitted and approved by engineer of record.

Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Ch. 4, "Fittings and Other Construction,” for static-pressure class, applicable sealing
requirements, materials involved, duct-support intervals, and other provisions in SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible."

SINGLE-WALL ROUND DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on indicated
static-pressure class unless otherwise indicated.

1. Construct ducts of galvanized sheet steel unless otherwise indicated.
Source Limitations: Obtain single-wall round ducts and fittings from single manufacturer.

Transverse Joints: Select joint types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals,
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."
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1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.

Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal
seams.
2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-

welded longitudinal seams.

Tees and Laterals: Select types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct
construction methods unless otherwise indicated. Sheet metal materials are to be free of pitting,
seam marks, roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A653/A653M.

1. Galvanized Coating Designation: [G60] [G90].
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

Factory- or Shop-Applied Antimicrobial Coating:

1. Apply to the surface of sheet metal that will form the interior surface of the duct. An
untreated clear coating is to be applied to the exterior surface.

2. Antimicrobial compound is to be tested for efficacy by an NRTL and registered by the
EPA for use in HVAC systems.

3. Coating containing the antimicrobial compound is to have a hardness of 2H, minimum,
when tested in accordance with ASTM D3363.

4, Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum
smoke-developed index of 50 when tested in accordance with UL 723; certified by an
NRTL.

5. Shop-Applied Coating Color: [Black] [White].

6. Antimicrobial coating on sheet metal is not required for duct containing liner treated with

antimicrobial coating.

Reinforcement Shapes and Plates: ASTM A36/A36M, steel plates, shapes, and bars; black and
galvanized.
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1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.
E. Tie Rods: Galvanized steel, 1/4-inch-minimum diameter for lengths 36 inches or less; 3/8-inch-

minimum diameter for lengths longer than 36 inches.

2.5 DUCT LINER

A. Per ASHRAE Standard 170 section 6.9 duct liner shall not be installed in ductwork
downstream of filter bank #2 for this project.

2.6 SEALANT AND GASKETS

A.  General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets are to be a maximum flame-spread index of 25 and a maximum smoke-developed index
of 50 when tested in accordance with UL 723; certified by an NRTL.

B.  Two-Part Tape Sealing System:

L.

A PR A AP

Tape: Woven cotton fiber impregnated with mineral gypsum and modified
acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight
seal.

Tape Width: 3 inches.

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10 inch wg, positive and negative.

Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum.

C. Water-Based Joint and Seam Sealant:

WO R WD =

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10 inch wg, positive and negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

D. Solvent-Based Joint and Seam Sealant:

L. Application Method: Brush on.
2. Base: Synthetic rubber resin.
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2.7

Solvent: Toluene and heptane.

Solids Content: Minimum 60 percent.

Shore A Hardness: Minimum 60.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg, positive or negative.

Service: Indoor or outdoor.

0.  Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

= O XN kAW

Flanged Joint Sealant: Comply with ASTM C920.

1. General: Single-component, acid-curing, silicone, elastomeric.
2. Type: S.

3. Grade: NS.

4. Class: 25.

5. Use: O.

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

Round Duct Joint O-Ring Seals:

1. Seal is to provide maximum leakage class of 3 c¢fm/100 sq. ft. at 1-inch wg and is to be
rated for10-inch wg static-pressure class, positive or negative.

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.

3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings
and fitting spigots.

HANGERS AND SUPPORTS

Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods
with threads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2,
"Minimum Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603.

Steel Cables for Stainless Steel Ducts: Stainless steel complying with ASTM A492.

Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts
designed for duct hanger service; with an automatic-locking and clamping device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supports:
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1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless Steel Ducts: Stainless steel shapes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

PART 3 - EXECUTION

3.1

A.

DUCT INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
calculate friction loss for air-handling equipment sizing and for other design considerations.
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and
coordination drawings.

Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" unless otherwise indicated.

Install ducts in maximum practical lengths with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.

Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to
view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches.

Install fire, combination fire/smoke, and smoke dampers where indicated on Drawings and as
required by code, and by local authorities having jurisdiction. Comply with requirements in
Section 233300 "Air Duct Accessories" for fire and smoke dampers and specific installation
requirements of the damper UL listing.

Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in
air ducts where indicated on Drawings.

Protect duct interiors from moisture, construction debris and dust, and other foreign materials
both before and after installation. Comply with SMACNA's "IAQ Guidelines for Occupied
Buildings Under Construction,”" Appendix G, "Duct Cleanliness for New Construction
Guidelines."
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33

Elbows: Use long-radius elbows wherever they fit.

L. Fabricate 90-degree rectangular mitered elbows to include turning vanes.
2. Fabricate 90-degree round elbows with a minimum of three segments for 12 inches and
smaller and a minimum of five segments for 14 inches and larger.

Branch Connections: Use lateral or conical branch connections.

DUCT SEALING

Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct
Schedule" Article in accordance with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible."

Seal ducts at a minimum to the following seal classes in accordance with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible":

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Outdoor, Supply-Air Ducts: Seal Class A.

Outdoor, Exhaust Ducts: Seal Class C.

Outdoor, Return-Air Ducts: Seal Class C.

Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal

Class B.

6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal
Class A.

7. Unconditioned Space, Exhaust Ducts: Seal Class C.

8. Unconditioned Space, Return-Air Ducts: Seal Class B.

9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal
Class C.

10.  Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal
Class B.

11.  Conditioned Space, Exhaust Ducts: Seal Class B.

12.  Conditioned Space, Return-Air Ducts: Seal Class C.

M

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 5, "Hangers and Supports."

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for
slabs more than 4 inches thick.

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for

slabs less than 4 inches thick.
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3.5

3.6

5. Do not use powder-actuated concrete fasteners for seismic restraints. Coordinate with
Section 230548 "Vibration and Seismic Controls for HVAC."

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports
within 24 inches of each elbow and within 48 inches of each branch intersection.

Hangers Exposed to View: Threaded rod and angle or channel supports.

Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16
feet.

Install upper attachments to structures. Select and size upper attachments with pull-out, tension,
and shear capacities appropriate for supported loads and building materials where used.

SEISMIC-RESTRAINT-DEVICE INSTALLATION

See Section 230548 "Vibration and Seismic Controls for HVAC" for seismic restraint
installation requirements.

DUCTWORK CONNECTIONS

Make connections to equipment with flexible connectors complying with Section 233300 "Air
Duct Accessories."

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
branch, outlet and inlet, and terminal unit connections.

FIELD QUALITY CONTROL
Perform tests and inspections.
Leakage Tests:

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report
for each test.
2. Test the following systems:

a. Ducts with a Pressure Class Higher Than 3-Inch wg: Test representative duct
sections totaling no less than 25 percent of total installed duct area for each
designated pressure class.

b. Supply Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative
duct sections totaling no less than 50 percent of total installed duct area for each
designated pressure class.

c. Return Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative
duct sections totaling no less than 50 percent of total installed duct area for each
designated pressure class.
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3.7

d. Exhaust Ducts test representative duct sections totaling no less than 50 percent of
total installed duct area for each designated pressure class.

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing
and for compliance with test requirements.
4, Testing of each duct section is to be performed with access doors, coils, filters, dampers,

and other duct-mounted devices in place as designed. No devices are to be removed or

blanked off so as to reduce or prevent additional leakage.

Test for leaks before applying external insulation.

6. Conduct tests at static pressures equal to maximum design pressure of system or section
being tested. If static-pressure classes are not indicated, test system at maximum system
design pressure. Do not pressurize systems above maximum design operating pressure.

b

Duct System Cleanliness Tests:

—

Visually inspect duct system to ensure that no visible contaminants are present.

2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness in
accordance with "Description of Method 3 - NADCA Vacuum Test" in NADCA ACR,
"Assessment, Cleaning and Restoration of HVAC Systems."

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media is
to not exceed 0.75 mg/100 sq. cm.

Duct system will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

DUCT CLEANING
Clean new duct system(s) before testing, adjusting, and balancing.

For cleaning of existing ductwork, see Section 230130.52 "Existing HVAC Air Distribution
System Cleaning."

Use duct cleaning methodology as indicated in NADCA ACR.
Use service openings for entry and inspection.

1. Provide openings with access panels appropriate for duct static-pressure and leakage
class at dampers, coils, and any other locations where required for inspection and
cleaning access. Provide insulated panels for insulated or lined duct. Patch insulation and
liner as recommended by duct liner manufacturer. Comply with Section 233300 "Air
Duct Accessories" for access panels and doors.

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.

3. Remove and reinstall ceiling to gain access during the cleaning process.

Particulate Collection and Odor Control:

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97
percent collection efficiency for 0.3-micron-size (or larger) particles.
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2. When venting vacuuming system to outdoors, use filter to collect debris removed from
HVAC system, and locate exhaust downwind and away from air intakes and other points
of entry into building.

F. Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).

2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply
and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive
assemblies.

3. Air-handling unit internal surfaces and components including mixing box, coil section,
air wash systems, spray eliminators, condensate drain pans, humidifiers and
dehumidifiers, filters and filter sections, and condensate collectors and drains.

4. Coils and related components.

5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and
mechanical equipment rooms.

6. Supply-air ducts, dampers, actuators, and turning vanes.

7. Dedicated exhaust and ventilation components and makeup air systems.

G.  Mechanical Cleaning Methodology:

1.

2.

o

Clean metal duct systems using mechanical cleaning methods that extract contaminants
from within duct systems and remove contaminants from building.

Use vacuum-collection devices that are operated continuously during cleaning. Connect
vacuum device to downstream end of duct sections so areas being cleaned are under
negative pressure.

Use mechanical agitation to dislodge debris adhered to interior duct surfaces without
damaging integrity of metal ducts, duct liner, or duct accessories.

Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner
to get wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated
or that has friable material, mold, or fungus growth.

Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan
operational. Rinse coils with clean water to remove latent residues and cleaning
materials; comb and straighten fins.

Provide drainage and cleanup for wash-down procedures.

Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus
is present. Apply antimicrobial agents in accordance with manufacturer's written
instructions after removal of surface deposits and debris.

3.8 STARTUP

A.  Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing
for HVAC."

3.9 DUCT SCHEDULE

A.  Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
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1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as
indicated below.

B.  Supply Ducts:

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:
a. Pressure Class: Positive 2-inch wg.
b. Minimum SMACNA Seal Class: A.
c. SMACNA Leakage Class for Rectangular: 16.
d. SMACNA Leakage Class for Round and Flat Oval: 8.

2. Ducts Connected to Variable-Air-Volume Air-Handling Units:

Pressure Class: Positive 4-inch wg.

Minimum SMACNA Seal Class: A.

SMACNA Leakage Class for Rectangular: 4.
SMACNA Leakage Class for Round and Flat Oval: 2.

;oo

C. Return Ducts:
1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:

Pressure Class: Positive or negative 2-inch wg.
Minimum SMACNA Seal Class: A.

SMACNA Leakage Class for Rectangular: 16.
SMACNA Leakage Class for Round and Flat Oval: 8.

;oo

2. Ducts Connected to Air-Handling Units:

Pressure Class: Positive or negative 2-inch wg.
Minimum SMACNA Seal Class: A.

SMACNA Leakage Class for Rectangular: 16.
SMACNA Leakage Class for Round and Flat Oval: 8.

oo

D. Exhaust Ducts:

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

a. Pressure Class: Negative 2-inch wg.
b. Minimum SMACNA Seal Class: A if negative pressure, and A if positive
pressure.

c. SMACNA Leakage Class for Rectangular: 16.
d. SMACNA Leakage Class for Round and Flat Oval: 4.

E. Intermediate Reinforcement:
1. Galvanized-Steel Ducts: Galvanized steel.
F. Liner:
1. Per ASHRAE 170 section 6.9, duct liner is not allowed in any ductwork on this
project.
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G.  Elbow Configuration:

1. Rectangular Duct - Requirements for Different Velocities: Comply with SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular
Elbows."

a. Velocity 1000 fpm or Lower:

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2) Mitered Type RE 4 without vanes.

b. Velocity 1000 to 1500 fpm:

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.

2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two
vanes.

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

c. Velocity 1500 fpm or Higher:

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two
vanes.

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

2. Rectangular Duct - Requirements for All Velocities: Comply with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."

a Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.

c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-4, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 3-
1, "Mitered Elbows." Elbows with less than 90-degree change of direction have
proportionately fewer segments.

1)  Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three
segments for 90-degree elbow.

2) Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four segments
for 90-degree elbow.
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3)  Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five segments
for 90-degree elbow.
4)  Radius-to Diameter Ratio: 1.5.

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
c. Round Elbows, 14 Inches and Larger in Diameter: Standing seam.

H.  Branch Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-6, "Branch Connection."

a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Conical spin in.

2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical
Tees." Saddle taps are permitted in existing duct.

a. Velocity 1000 fpm or Lower: 90-degree tap.

b. Velocity 1000 to 1500 fpm: Conical tap.
c. Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION 233113
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SECTION 233400 - HVAC FANS

PART 1 - GENERAL

1.1 SUMMARY

A.  Section Includes:

1. Fans, utility set — Lab Exhaust

ACTION SUBMITTALS

B.  Product Data:

1. For each type of product.

a. Construction details, material descriptions, dimensions of individual components
and profiles, and finishes for fans.
b. Rated capacities, furnished specialties, and accessories for each fan.
c. Fans:
1) Certified fan performance curves with system operating conditions
indicated.
2) Certified fan sound-power ratings.
3)  Fan construction and accessories.
4) Motor ratings and electrical characteristics, plus motor and electrical
accessories.
5)  Fan speed controllers.
d. Material thickness and finishes, including color charts.
e. Dampers, including housings, linkages, and operators.

C.  Shop Drawings:

I. Include plans, elevations, sections, and attachment details.

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Include diagrams for power, signal, and control wiring.

4, Design Calculations: Calculate requirements for selecting vibration isolators and seismic
restraints and for designing vibration isolation bases.

5. Vibration Isolation Base Details: Detail fabrication, including anchorages and
attachments to structure and to supported equipment. Include adjustable motor bases,
rails, and frames for equipment mounting.

D.  Delegated Design Submittal: For vibration isolation, supports, and seismic restraints indicated
to comply with performance requirements and design criteria, including analysis data signed
and sealed by the qualified professional engineer responsible for their preparation.
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1. Design Calculations: Calculate requirements for selecting vibration isolators, supports,
, seismic restraints, and for designing vibration isolation bases.

1.2 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: Floor plans showing fan rooms and fan system layouts, reflected
ceiling plans, and other drawings required to illustrate relationships between components and
adjacent structural and mechanical elements. Show support locations, type of support, and
weight on each support. Indicate and certify field measurements.

B. Seismic Qualification Data: Certificates, for fans, accessories, and components, from
manufacturer.
I. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.
C.  Startup service reports.

D.  Field quality-control reports.

1.3 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For fans and ventilators, include the following:

I. Operation in normal and emergency modes.
2. Operation and maintenance manuals.

1.4 MAINTENANCE MATERIAL SUBMITTALS

A.  Furnish extra materials that match products installed and that are packaged with protective
coverage for storage and identified with labels describing contents.

1. Belts: One set(s) for each belt-driven unit.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
an NRTL, and marked for intended location and application.

B.  NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of unit
components.
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2.2

ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems
and Equipment" and Section 7 - "Construction and Startup."

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 -
"Heating, Ventilating, and Air-Conditioning."

Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design vibration isolation, supports, and seismic restraints, including
comprehensive engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

Seismic Performance: Fans and ventilators are to withstand the effects of earthquake motions
determined in accordance with ASCE/SEI 7. See Section 230548 "Vibration and Seismic
Controls for HVAC."

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

2. Component Importance Factor: 1.5.

FANS, UTILITY SET — Lab Exhaust
Manufacturers: See plans
Source Limitations: Obtain fan utility sets from single manufacturers.

Description:

1. Unit consisting of a fan, curb cap, inlet box and high velocity nozzle shall be a single
width, single inlet, backward inclined airfoil blade, belt driven centrifugal vent set
laboratory exhaust blower.

Housings:

1. The unit shall be of bolted and welded construction utilizing stainless steel fasteners. The
scroll wrapper shall be a minimum 14 gauge steel and the scroll side panels shall be a
minimum 12 gauge steel. The scroll housing shall have continuously welded seams for
leakproof operation. A performance cut-off shall be furnished to prevent the recirculation
of air in the fan housing. The adjustable nozzle is positioned to generate the designed
outlet velocity. The integral cap and inlet box is intended to be used for curb mounting
with bottom intake roof duct connections. Inlet box shall include gasketed access door
with quick release latches to allow wheel and inlet removal. Bearing support shall be
minimum 10 gauge welded steel. Side access inspection ports shall be provided with
quick release latches for access to the motor compartment without removing the weather
cover. The fan housing shall have a door for wheel access and threaded drain connection.
Lifting lugs shall be provided for ease of installation. Unit shall bear an engraved
aluminum nameplate. Nameplate shall indicate design CFM, static pressure, and
maximum fan RPM. Unit shall be shipped in ISTA certified transit tested packaging.

Wheels:
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1. Wheel shall be steel centrifugal backward inclined, non-overloading airfoil blade type.
Blades shall be continuously welded to the backplate and deep spun inlet shroud. Wheel
hub shall be keyed and securely attached to the fan shaft. Wheel inlet shall overlap an
aerodynamic aluminum inlet cone to provide maximum performance and efficiency.

F. Motor:
1. Motor shall be NEMA design B with class B insulation rated for continuous duty and
furnished at the specified voltage, phase and enclosure.

G. Shafts:

1. Blower shaft shall be AISI 316 stainless steel and accurately turned, ground and polished.
Shafting shall be sized for a critical speed of at least 125% of maximum RPM.

H.  Bearings:

1. Bearings shall be designed and tested specifically for use in air handling applications.
Construction shall be heavy duty regreasable ball or roller type in a cast iron pillow block
housing selected for a minimum L50 life in excess of 200,000 hours at maximum
cataloged operating speed.

L. Belt Drive:

1. Belts shall be oil and heat resistant, static conducting. Drives shall be precision machined
cast iron type, keyed and securely attached to the wheel and motor shafts. Drives shall be
sized for 150% of the installed motor horsepower. The variable pitch motor drive must be
factory set to the specified fan RPM.

J. Motor Enclosure: Totally enclosed, fan cooled.
K.  Accessories:

1. Inlet and Outlet: Flanged.

2. Variable-Frequency Motor Controller: Solid-state control to reduce speed from 100 to
less than 50 percent.

3. Companion Flanges: Rolled flanges for duct connections of same material as housing.

4. Backdraft Dampers: Gravity actuated with counterweight and interlocking aluminum

blades, with felt edges in steel frame installed on fan discharge.

Access Door: Gasketed door in scroll with latch-type handles.

Scroll Dampers: Single-blade damper installed at fan scroll top with adjustable linkage.
Inlet Screens: Removable wire mesh.

Outlet Screens: Removable wire mesh.

Belt Guard: OSHA-compliant, fabricated in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible." Diamond mesh wire screen welded to steel
angle frame or equivalent, prime coated.

10.  Shaft Cooler: Metal disk between bearings and fan wheel, designed to dissipate heat from

VXD

shaft.
11.  Drain Connections: NPS 3/4 threaded coupling drain connection installed at lowest point
of housing.
12.  Weather Hoods: Weather resistant with stamped vents over motor and drive
compartment.
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M.
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A.

B.

13.  Discharge Dampers: Assembly with parallel opposed blades constructed of two plates
formed around, and to, shaft, channel frame, and sealed ball bearings, with blades linked
outside of airstream to single control lever of same material as housing.

Back-draft damper: Integral.

Grille: Painted aluminum, louvered grille with flange on intake and thumbscrew or spring
retainer attachment to fan housing.

Electrical Requirements: Junction box for electrical connection on housing and receptacle for
motor plug-in.

Housing: Removable spun aluminum; square, one-piece aluminum base with venturi inlet cone.

1. Upblast Units: Provide spun-aluminum discharge baffle to direct discharge air upward,
with rain and snow drains.

SOURCE QUALITY CONTROL

AMCA Certification for Fan Sound Performance Rating: Test, rate, and label in accordance
with AMCA 311.

Fan Operating Limits: Classify fans in accordance with AMCA 99, Section 14.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

E.

F.

INSTALLATION, GENERAL
Install fans level and plumb.

Disassemble and reassemble units, as required for moving to the final location, in accordance
with manufacturer's written instructions.

Lift and support units with manufacturer's designated lifting or supporting points.

Equipment Mounting;:

1. Install roof-mounted fans on roof curbs or support steel. See Drawings for specific
requirements.

2. Unit Support: Install fans level on structural curbs. Coordinate with duct connections.
Secure units to structural support with anchor bolts.

3. Comply with requirements for vibration isolation and seismic-control devices specified in
Section 230548 "Vibration and Seismic Controls for HVAC."

4. Comply with requirements for vibration isolation devices specified in Section 230548.13
"Vibration Controls for HVAC."

Curb Support, Prefabricated: Rail-type wood support provided by fan manufacturer.

Unit Support: Install centrifugal fans level on structural curbs. Coordinate with duct
connections. Secure units to structural support with anchor bolts.
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33

34

Isolation Curb Support: Install centrifugal fans on isolation curbs, and install flexible duct
connectors and vibration-isolation and seismic-control devices.

1. Comply with requirements for vibration isolation and seismic-control devices specified in
Section 230548 "Vibration and Seismic Controls for HVAC."

2. Comply with requirements in Section 230548.13 "Vibration Controls for HVAC."

Install units with adequate clearances for service and maintenance.

Label fans in accordance with requirements specified in Section 230553 "Identification for

HVAC Piping and Equipment."

DUCTWORK CONNECTIONS

Drawings indicate general arrangement of ducts and duct accessories. Make final duct

connections with flexible connectors. Flexible connectors are specified in Section 233300 "Air

Duct Accessories."

Where installing ducts adjacent to fans, allow space for service and maintenance.

ELECTRICAL CONNECTIONS

Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors
and Cables."

Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical
Systems."

Install electrical devices furnished by manufacturer, but not factory mounted, in accordance
with NFPA 70 and NECA 1.

Install nameplate for each electrical connection, indicating electrical equipment designation and
circuit number feeding connection.

1. Nameplate is to be laminated acrylic or melamine plastic signs, as specified in
Section 260553 "Identification for Electrical Systems."
2. Nameplate is to be laminated acrylic or melamine plastic signs with a black background

and engraved white letters at least 1/2 inch high.

CONTROL CONNECTIONS
Install control and electrical power wiring to field-mounted control devices.

Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors
and Cables."
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3.5 STARTUP SERVICE:

A.  Perform startup service.

L.

2.
3.

12.
13.

Complete installation and startup checks in accordance with manufacturer's written
instructions.

Verify that shipping, blocking, and bracing are removed.

Verify that unit is secure on mountings and supporting devices and that connections to
ducts and electrical components are complete. Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches.

Verify that cleaning and adjusting are complete.

For direct-drive fans, verify proper motor rotation direction and verify fan wheel free
rotation and smooth bearing operation.

For belt-drive fans, disconnect fan drive from motor, verify proper motor rotation
direction, and verify fan wheel free rotation and smooth bearing operation. Reconnect fan
drive system, align and adjust belts, and install belt guards.

Adjust belt tension.

Adjust damper linkages for proper damper operation.

Verify lubrication for bearings and other moving parts.

Verify that manual and automatic volume control and fire and smoke dampers in
connected ductwork systems are in fully open position.

Disable automatic temperature-control operators, energize motor and confirm proper
motor rotation and unit operation, adjust fan to indicated rpm, and measure and record
motor voltage and amperage.

Shut unit down and reconnect automatic temperature-control operators.

Remove and replace malfunctioning units and retest as specified above.

3.6 ADJUSTING

c o w »

Adjust damper linkages for proper damper operation.
Adjust belt tension.
Lubricate bearings.

Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

3.7 CLEANING

A.  After completing system installation and testing, adjusting, and balancing and after completing
startup service, clean fans internally to remove foreign material and construction dirt and dust.

3.8 FIELD QUALITY CONTROL

A.  Testing Agency: Contractor will engage a qualified testing agency to perform tests and
inspections.
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B.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

C.  Perform tests and inspections with the assistance of a factory-authorized service representative.

1. Fan Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

2. Test and adjust controls and safeties.

3. Fans and components will be considered defective if they do not pass tests and
inspections.

4. Prepare test and inspection reports.

3.9 DEMONSTRATION

A.  Train Owner's maintenance personnel to adjust, operate, and maintain HVAC fans.

END OF SECTION 233400
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SECTION 233600 - AIR TERMINAL UNITS

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Modulating, single-duct air terminal units.
2. Critical environment control valve.
1.2 ACTION SUBMITTALS
A.  Product Data: For each type of air terminal unit.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for air terminal units.

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

B.  Shop Drawings: For air terminal units.

1. Include plans, elevations, sections, and mounting details.

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

3. Include diagrams for power, signal, and control wiring.

4. Hangers and supports, including methods for duct and building attachment, seismic
restraints, and vibration isolation.

1.3 INFORMATIONAL SUBMITTALS
A.  Coordination Drawings: Floor plans and other details, or BIM model, drawn to scale, indicating
the items described in this Section, and coordinated with all building trades.
B. Seismic Qualification Data: For air terminal units, accessories, and components, from
manufacturer.

I. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

C.  Field quality-control reports.
IH McKay-Dee IR Expansion AIR TERMINAL UNITS

method studio project #25.0200 233600 - 1



1.4

A.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For air terminal units to include in emergency, operation, and
maintenance manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:

a. Instructions for resetting minimum and maximum air volumes.
b. Instructions for adjusting software set points.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a Qualified Electrical Testing Laboratory, and marked for intended location and application.
B.  ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems
and Equipment," and Section 7 - "Construction and System Start-up."
C. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, "Section 6 -
Heating, Ventilating, and Air Conditioning."
2.2 MODULATING, SINGLE-DUCT AIR TERMINAL UNITS
A.  Description: Volume-damper assembly inside unit casing with control components inside a
protective metal shroud.
B.  Casing: Minimum 20-gauge- thick galvanized steel.
1. Casing Liner: Comply with requirements in "Casing Liner" Article below for "Casing
Liner, Fibrous Glass" Paragraph.
2. Air Inlet: Round stub connection or S-slip and drive connections for duct attachment.
3. Air Outlet: S-slip and drive connections, size matching inlet size.
4. Access: Removable panels for access to parts requiring service, adjustment, or
maintenance; with airtight gasket.
C.  Volume Damper: Galvanized steel with peripheral gasket and self-lubricating bearings.
1. Maximum Damper Leakage: AHRI 880 rated, 2 percent of nominal airflow at 3-inch wg
inlet static pressure.
D.  Velocity Sensors: Multipoint array with velocity inlet sensors.
E. Access Door: Access door upstream of the reheat coil.
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F.

G.

2.3

A.

D.

24

A.

B.

Hydronic Heating Coils: Copper tube, with mechanically bonded aluminum fins spaced no
closer than 0.1 inch. Include manual air vent and drain valve. Provide hydronic heating coils for
air terminal units scheduled on Drawings.

Direct Digital Controls:

1. Terminal Unit Controller, Section 230923: Controller is to be factory mounted and wired
by air terminal manufacturer; unit controllers, integrated actuators, and room sensors to
be furnished under Section 230923 "Direct Digital Controls (DDC) for HVAC."

CRITICAL ENVIRONMENT CONTROL VALVE

Description: Volume-damper or venturi assembly inside a unit casing with control components

inside a protective metal shroud, for general exhaust applications or for exhaust applications

where pressurization control via exhaust and supply airflow control is desired and airstream
corrosion and contamination may be a concern.

Casing:

1. Material: Type 316 stainless steel.

Airflow Metering, Option: Calibrated shaft position with self-adjusting, spring-loaded cone.

Sensors, Option: Multipoint, Type 316 stainless steel.

Direct Digital Controls:

1. Terminal Unit Controller, Section 230923: Controller is to be factory mounted and wired
by air terminal manufacturer; unit controller, actuators, and room sensors are to be
furnished under Section 230923 "Direct Digital Control (DDC) System for HVAC."

SOURCE QUALITY CONTROL

AHRI 880 Certification: Test, rate, and label assembled air terminal units in accordance with
AHRI 880.

Water Coils: Factory pressure test to 300 psig in accordance with AHRI 410 and ASHRAE 33.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL
A.  Comply with Section 230529 "Hangers and Supports for HVAC Piping and Equipment" and
Section 233113 "Metal Ducts" for hangers and supports.
B.  Install air terminal units according to NFPA 90A.
C.  Install air terminal units level and plumb. Maintain sufficient clearance for normal service and
maintenance.
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33

34

3.5

3.6

Install wall-mounted thermostats.

PIPING CONNECTIONS

Where installing piping adjacent to air terminal unit, allow space for service and maintenance.
Hot-Water Piping: Comply with requirements in Section 232113 "Hydronic Piping" and
Section 232116 Hydronic Piping Specialties," and connect heating coils to supply piping with
shutoff valve, strainer, control valve, and union or flange; and to return piping with balancing
valve and union or flange.

DUCTWORK CONNECTIONS

Comply with requirements in Section 233113 "Metal Ducts" for connecting ducts to air terminal
units.

Make connections to air terminal units with flexible connectors complying with requirements in
Section 233300 "Air Duct Accessories."
ELECTRICAL CONNECTIONS

Install field power to each air terminal unit electrical power connection. Coordinate with air
terminal unit manufacturer and installers.

Connect wiring in accordance with Section 260519 "Low-Voltage Electrical Power Conductors
and Cables."

Ground equipment in accordance with Section 260526 "Grounding and Bonding for Electrical
Systems."

Install electrical devices furnished by manufacturer, but not factory mounted, in accordance
with NFPA 70 and NECA 1.

CONTROL CONNECTIONS

Install control and electrical power wiring to field-mounted control devices.

Connect control wiring in accordance with Section 260523 "Control-Voltage Electrical Power
Cables."

IDENTIFICATION

Label each air terminal unit with drawing designation, nominal airflow, maximum and
minimum factory-set airflows, and coil type. Comply with requirements in Section 230553

"Identification for HVAC Piping and Equipment" for equipment labels and warning signs and
labels.
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3.7

3.8

3.9

3.10

A.

STARTUP SERVICE

Perform startup service.

1. Complete installation and startup checks in accordance with manufacturer's written
instructions.
2. Verify that inlet duct connections are as recommended by air terminal unit manufacturer

to achieve proper performance.

3. Verify that controls and control enclosure are accessible.
4, Verify that control connections are complete.

5. Verify that nameplate and identification tag are visible.
6. Verify that controls respond to inputs as specified.
ADJUSTING

Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC"
for air terminal unit testing, adjusting, and balancing.
FIELD QUALITY CONTROL

Testing Agency: Contractor will engage a qualified testing agency to perform tests and
inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform the following tests and inspections:

I. After installing air terminal units and after electrical circuitry has been energized, test for
compliance with requirements.

2. Leak Test: After installation, fill water coils and test for leaks. Repair leaks and retest
until no leaks exist.

3. Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Air terminal unit will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain air terminal units.

END OF SECTION 233600
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