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SECTION 23 05 41
NO SE AND VI BRATI ON CONTROL FOR HVAC Pl PI NG AND EQUI PMENT
PART 1 - GENERAL
1.1 DESCRI PTI ON
Noi se criteria, vibration tolerance and vibration isolation for HVAC
and pl unbi ng wor k.
1.2 RELATED WORK
A. Section 23 05 11, COMWON WORK RESULTS FOR HVAC and STEAM GENERATI ON:
General mechanical requirenents and itens, which are conmon to nore
t han one section of Division 23.
B. Section 23 22 13, STEAM and CONDENSATE HEATI NG PI PI NG Requirenents for
flexible pipe connectors to reciprocating and rotating nmechani cal
equi prent .
C. Section 23 31 00, HVAC DUCTS and CASINGS: requirements for flexible
duct connectors, sound attenuators and sound absorbing duct |ining.
D. SECTION 23 05 93, TESTING ADJUSTING and BALANCI NG FOR HVAC:
requi renents for sound and vibration tests.
E. SECTION 23 37 00, Al R QUTLETS and I NLETS: noise requirenments for G

grilles.

F. SECTION 23 21 23, HYDRONI C PUMPS: vibration isolation requirenments for
punps.

G SECTION 23 34 00, HVAC FANS: sound and vibration isolation requirenents
for fans.

H. Section 23 08 00, COW SSI ONI NG OF HVAC SYSTEMS: Requirenents for

conmi ssi oni ng, systens readi ness checklists, and training.
1.3 QUALITY ASSURANCE

A. Refer to article, QUALITY ASSURANCE in specification Section 23 05 11,
COVMON WORK RESULTS FOR HVAC and STEAM GENERATI ON.

B. Noise Criteria:
1. Noise levels in all 8 octave bands due to equi prent and duct systens

shal |l not exceed following NC Ievels:

TYPE OF ROOM NC LEVEL
Bat hr oons and Toi |l et Roons 40
Conf erence Roons 35
Corridors(Public) 40
Lobbi es, Wiiting Areas 40
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Locker Roons 45
O fices, Large Qpen 40
Ofices, Small Private 35
SPD (Decont ami nati on and C ean Preparation) 45
War ehouse 50

2. For equi prent which has no sound power ratings schedul ed on the
pl ans, the contractor shall select equipment such that the fore-
goi ng noise criteria, |local ordinance noise |evels, and OSHA re-
qui rements are not exceeded. Sel ection procedure shall be in
accordance with ASHRAE Fundanent al s Handbook, Chapter 7, Sound and
Vi brati on.
3. An allowance, not to exceed 5db, may be added to the neasured val ue
to conpensate for the variation of the roomattenuating effect
bet ween roomtest condition prior to occupancy and design condition
after occupancy whi ch may include the addition of sound absorbing
material, such as, furniture. This all owance may not be taken after
occupancy. The room attenuating effect is defined as the difference
bet ween sound power level enmitted to roomand sound pressure |eve
in room
4. In absence of specified neasurenment requirenments, neasure equi pnent
noi se levels three feet fromequi pnent and at an el evati on of naxi -
mum noi se generation
Al l owabl e Vi bration Tol erances for Rotating, Non-reciprocating Equip-
nment: Not to exceed a self-excited vibration maxi mumvelocity of 5 M
per second (0.20 inch per second) RM5, filter in, when neasured with a
vi bration nmeter on bearing caps of machine in vertical, horizontal and
axial directions or neasured at equi pnment mounting feet if bearings are
conceal ed. Measurements for internally isolated fans and notors may be
made at the nounting feet.

1.4 SUBM TTALS

A

Submit in accordance with specification Section 01 33 23, SHOP
DRAW NGS, PRODUCT DATA, and SAMPLES.
Manuf acturer's Literature and Data:
1. Vibration isolators:
a. Floor nountings
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b. Hangers
c. Snubbers
d. Thrust restraints
2. Bases.
C. lIsolator manufacturer shall furnish with submttal [oad cal cul ations
for selection of isolators, including supplenental bases, based on
| owest operating speed of equi pnent supported.
1.5 APPLI CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.
B. American Society of Heating, Refrigerating and Air-Conditioning
Engi neers, |Inc. (ASHRAE)

2009 ... Fundanent al s Handbook, Chapter 7, Sound and
Vi bration
C. Anmerican Society for Testing and Materials (ASTM:
A123/ A123M09. .......... Standard Specification for Zinc (Hot-Dip
Gal vani zed) Coatings on Iron and Steel Products
A307-07b................ St andard Specification for Carbon Steel Bolts
and Studs, 60,000 PSI Tensile Strength
D2240-05(2010) . ......... Standard Test Method for Rubber Property -

Dur orret er Har dness
D. Manufacturers Standardi zati on (MSS)
SP-58-2009.............. Pi pe Hangers and Supports-Materials, Design and
Manuf act ur e
E. Cccupational Safety and Heal th Adninistrati on (OSHA)

29 CFR 1910.95.......... Qccupati onal Noi se Exposure
F. American Society of Civil Engi neers (ASCE)
ASCE 7-10 .............. M ni mum Desi gn Loads for Buil dings and O her

Structures.

G Anerican National Standards Institute / Sheet Metal and Air
Condi tioning Contractor’s National Association (ANSI/SMACNA) :
001-2008................ Sei sm ¢ Restraint Mnual: CGuidelines for

Mechani cal Systens, 3rd Edition

H International Code Council (ICQO):

2009 IBC................ I nternational Buil ding Code
|. Department of Veterans Affairs (VA):
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H18-8 2010............. Sei sm ¢ Design Requirenents.
PART 2 - PRODUCTS
2.1 CGENERAL REQUI REMENTS
A. Type of isolator, base, and m nimum static deflection shall be as
required for each specific equipnent application as recomended by
i sol ator or equiprent manufacturer but subject to mninumrequirenents
i ndi cated herein and in the schedul e on the draw ngs.
B. Elastonetric Isolators shall conply with ASTM D2240 and be oi

resi stant neoprene with a maxi mum stiffness of 60 duroneter and have a

straight-line deflection curve.

C. Exposure to weather: |solator housings to be either hot dipped

gal vani zed or powder coated to ASTM B117 salt spray testing standards.

Springs to be powder coated or electro galvanized. Al hardware to be

electro galvanized. |In addition provide Iimt stops to resist w nd

velocity. Velocity pressure established by wind shall be calculated in

accordance with section 1609 of the International Building Code. A

m ni mum wi nd vel ocity of 75 nph shall be enpl oyed.

D. Uniform Loadi ng: Select and |ocate isolators to produce uniforml oading
and defl ection even when equi pnent weight is not evenly distributed.
E. Color code isolators by type and size for easy identification of
capacity.
2.2 VI BRATI ON | SOLATORS
A. Fl oor Mounti ngs:

1. Doubl e Deflection Neoprene (Type N): Shall include neoprene covered
steel support plated (top and botton), friction pads, and necessary
bolt hol es.

2. Spring Isolators (Type S): Shall be free-standing, laterally stable
and include acoustical friction pads and | eveling bolts. Isolators
shall have a minimumratio of spring dianmeter-to-operating spring
hei ght of 1.0 and an additional travel to solid equal to 50 percent
of rated deflection.

3. Spring Isolators with Vertical Limt Stops (Type SP): Sinilar to
spring isolators noted above, except include a vertical limt stop
tolimt upward travel if weight is renmoved and al so to reduce
novenent and spring extension due to wind | oads. Provide clearance
around restraining bolts to prevent nechani cal short circuiting.
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4. Pads (Type D), Washers (Type W, and Bushings (Type L): Pads shal
be natural rubber or neoprene waffle, neoprene and steel waffle, or

rei nforced duck and neoprene. Washers and bushi ngs shall be
rei nforced duck and neoprene. Washers and bushi ngs shall be

rei nforced duck and neoprene. Size pads for a maxi num | oad of 345
kPa (50 pounds per square inch).
B. Hangers: Shall be conbi nati on neoprene and springs unl ess otherw se
noted and shall allow for expansi on of pipe.

1. Conbi nati on Neoprene and Spring (Type H): Vibration hanger shall
contain a spring and doubl e defl ecti on neoprene el enent in series.
Spring shall have a dianeter not |ess than 0.8 of conpressed oper-
ating spring height. Spring shall have a m ni mum additional trave
of 50 percent between design height and solid height. Spring shall
permit a 15 degree angul ar misalignment w thout rubbing on hanger
box.

2. Spring Position Hanger (Type HP): Similar to conbinati on neoprene
and spring hanger except hanger shall hold piping at a fixed
el evation during installation and i nclude a secondary adj ust nent
feature to transfer load to spring while naintaining same position.

3. Neoprene (Type HN): Vibration hanger shall contain a double
defl ection type neoprene isolation elenent. Hanger rod shall be
separated fromcontact with hanger bracket by a neoprene gromet.

4. Spring (Type HS): Vibration hanger shall contain a coiled stee
spring in series with a neoprene gromet. Spring shall have a
di aneter not less than 0.8 of conpressed operating spring height.
Spring shall have a minimum additional travel of 50 percent between
desi gn height and solid height. Spring shall permt a 15 degree
angul ar mi salignment w thout rubbing on hanger box.

5. Hanger supports for piping 50 mm (2 inches) and | arger shall have a
poi nter and scal e defl ection indicator.

PART 3 - EXECUTI ON
3.1 | NSTALLATI ON
A. Vibration Isolation

1. No netal-to-netal contact will be permitted between fixed and
floating parts.

2. Connections to Equi pment: Allow for deflections equal to or greater
t han equi pnment deflections. Electrical, drain, piping connections,
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and other itens made to rotating or reciprocating equi prent (punps,
conpressors, etc.) which rests on vibration isolators, shall be
i solated frombuilding structure for first three hangers or supports
with a deflection equal to that used on the correspondi ng equi prment.

3. Common Foundati on: Munt each electric nmotor on sanme foundation as
driven nachine. Hold driving notor and driven nmachine in positive
rigid alignment with provision for adjusting notor alignment and
belt tension. Bases shall be |evel throughout |ength and w dth.
Provide shins to facilitate pipe connections, |eveling, and bolting.

4. Provide heat shields where el astomers are subject to tenperatures
over 38 degrees C (100 degrees F).

5. Extend bases for pipe el bow supports at discharge and suction
connections at punps. Pipe el bow supports shall not short circuit
punp vibration to structure.

6. Non-rotating equi pment such as heat exchangers and convertors shal
be nmounted on isolation units having the sanme static deflection as
the isolation hangers or support of the pipe connected to the
equi prent .

B. Inspection and Adjustnents: Check for vibration and noi se transmni ssion
t hrough connecti ons, piping, ductwork, foundations, and walls. Adjust,
repair, or replace isolators as required to reduce vibration and noi se
transm ssions to specified | evels.

3.2 ADJUSTI NG

A. Adjust vibration isolators after piping systens are filled and
equi prent is at operating weight.

B. Adjust limt stops on restrained spring isolators to nount equiprent at
normal operating height. After equipnent installation is conplete,
adjust limt stops so they are out of contact during normal operation.

C. Attach thrust limts at centerline of thrust and adjust to a nmaxi num of
1/ 4inch (6-mm novenent during start and stop.

D. Adjust active height of spring isolators.

Adj ust snubbers accordi ng to manufacturer's recomrendati ons.

F. Torque anchor bolts according to equi pnent manufacturer's
reconmendat i ons.

3.3 COW SSI ONI NG

A. Provide conmi ssioning docunentation in accordance with the requirenents

of section 23 08 00 — COW SSI ONI NG OF HVAC SYSTEMS for all inspection,
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start up, and contractor testing required above and required by the

Syst em Readi ness Checklist provided by the Comm ssioni ng Agent.
Conponents provi ded under this section of the specification wll
tested as part of a larger system

be

Refer to section 23 08 00 -
COWM SSI ONl NG OF HVAC SYSTEMS and rel ated sections for

responsibilities for system comm ssioning.

contractor

- - -END- - -
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EQUI PVENT ON GRADE 20FT FLOOR SPAN | 30FT FLOOR SPAN | 40FT FLOOR SPAN | 50FT FLOOR SPAN
BASE | IsoL | MN | BasE | I1saL | MN | BAasE [ 1sa | MmN | BAsE|1soL | MN | BasE | 1soL | MN
TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL
PUMPS
CLOSE wTtol|--- |--- |--- |--- |pv., |--- |--- |pov, |--- |--- |pvL |--- [--- |DUL, |---
corLED | 1-1/2 W W W W
HP
2H |--- |--- |--- S 0.8 |1 s 1.5 |1 S 1.5 |1 S 2.0
&
OVER
ROOF FANS
ABOVE OCCUPI| ED AREAS:
5 HP & OVER R e S 1.0 |cB s 1.0 |cB s 1.0 |cB S 1.0
CENTRI FUGAL FANS
UP TO 50 HP:
UP TO 200 RPM B N B S 2.5 |B s 2.5 |B s 3.5 |B S 3.5
201 - 300 RPM B N B S 2.0 |B s 2.5 |B S 2.5 |B S 3.5
301 - 500 RPM B N B S 2.0 |B s 2.0 |B S 2.5 |B S 3.5
501 RPM & OVER B N B S 2.0 |B s 2.0 |B S 2.0 |B S 2.5
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EQUI PNVENT ON GRADE 20FT FLOOR SPAN | 30FT FLOOR SPAN | 40FT FLOOR SPAN | 50FT FLOOR SPAN
BASE | IsoL | MN | BasE | I1saL | MN | BAasE [ 1so | MmN | BAsE | 1soL | MN | BasE | 1soL | MN
TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL | TYPE | TYPE | DEFL
AR HANDLI NG UNI T PACKAGES
SUSPENDED:
UP THRU 5 HP e P 1.0 |--- |H 1.0 |--- |H 1.0 |--- |H 1.0
7-1/2 HP & OVER
WP TO500 RPM |--- [--- |--- |--- |H 1.5 |--- |H 2.5 |--- |H 2.5 |--- |H 2.5
THR THR THR THR
501 RPM & OVER |--- |--- |--- |--- |H 0.8 |--- |H 0.8 |--- |HTH|0.8 |--- |HTH |20
THR THR R R
FLOOR MOUNTED:
UP THRU 5 HP --- |D e |--- |s 1.0 |--- |s 1.0 |--- |s 1.0 |--- |s 1.0
7-1/2 HP & OVER
UP TO500 RPM  |--- |D --- IR S, 1.5 |R S, 2.5 |R S, 2.5 IR S, 2.5
THR THR THR THR
501 RPM & OVER |--- |D - |--- |s 0.8 |--- |s 0.8 |R S, 1.5 |R S, 2.0
THR THR THR THR
| N- LI NE CENTRI FUGAL AND VANE AXI AL FANS, FLOOR MOUNTED:
UP THRU 50 HP:
UP TO 300 RPM --- IR R 2.5 2.5 3.5
301 - 500 RPM 2.0 2.5 2.5
501 - & OVER 1.0 2.0 2.5




NOTES:
1. For fl oor

2. Suspended: Use "H'

mounted in-1ine centrifuga

bl owers (ARR 1):
i sol ators of sanme deflection as fl oor

use "B" type in lieu of

nmount ed.

"R' type base.
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