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SPECIAL SPECIFICATION


SECTION 15200-S


VIBRATION LIMITS AND CONTROL


PART 1 - GENERAL


1.01	SCOPE


A.	This section describes the types of vibration isolators needed for different systems as well as the acceptable vibration limits for mechanical equipment.


B.	Extent of vibration control work required by this Section is indicated on drawings and specified in other Division 15 Sections.


1.02	SUBMITTALS


A.	All required submittals shall be per Section 01300-S.


B.	Provide product data describing proposed equipment.


C.	Calculations identified in this Section.


D.	Certification identified in this Section.


CE.	Test Reports identified in this Section.


1.03	PIPING SYSTEMS


A.	Connect refrigerant piping to compressors with refrigerant rated flexible metallic sections, oriented parallel to the crank shaft.


AB.	Use flexible connections parallel to the crankshaft to connect building air piping to air compressors rotating equipment.


C.	When piping vibration hangars are specified, use type A described in 2.01 A1.


1.04	DUCTWORK


A.	Final attachment of ductwork to fans shall be made with weather-proof, flame retardant flexible connections.


PART 2 - PRODUCTS


2.01	ACCEPTABLE MANUFACTURERS


A.	Subject to compliance with requirements, provide vibration control products by one of the following:  Manufacturers and their products shall be as listed below or approved equals.


1.	Amber/Booth Co.


2.	Korfund Dynamics Corp.


3.	Mason Industries, Inc.


4.	Peabody Noise Control, Inc.


5.	Vibration Eliminator Co., Inc.


6.	Vibration Mountings and Controls, Inc.


B.	Substitutions: only under provisions of Section 1600-S.


2.02	VIBRATION ISOLATORS


AB.	Seismic Snubbers:  Provide seismic snubbers, separate from spring isolators, for attachment to equipment base, designed to provide seismic restraint in all modes in accordance with applicable regional seismic codes.  Provide snubbers designed to have no contact during normal operation, and have minimum clearances of 1/4 inch in all directions. See Section 15201 for additional restraint requirements.


BC.	Inertia Base Frames:  Where inertia bases are indicated for use with isolation units to support equipment, provide rectangular structural beam channel, or complete sheet metal box concrete forms for floating foundations, with materials complying with ASTM A36.  Frame unit as shown or, if not shown, with minimum depth of 0.08 times longest dimension of base, but not less than 6 inches deep.  Size frame as shown or, if not shown, so that weight of frame plus concrete fill will be greater than operating weight of equipment supported.  Provide steel reinforcing both ways with both ends of reinforcing butt-welded to base framing.  


1.	Provide welded support brackets to anchor base frame to spring isolator units.


2.	Provide anchor bolts, located as required for equipment anchorage and supported for casting of concrete.  


3.	Provide adjustable bolts in pipe sleeves; for minimum of 1/2-inch adjustment around anchor bolts.


CD.	Neoprene Pads:  Oil-resistant neoprene sheets, of manufacturer’s standard hardness and cross-ribbed or waffled pattern.


DE.	Vibration Isolation Springs:  Wound-steel compression springs, of high-strength spring alloy steel; with spring diameter not less than 0.8 of compressed height of spring at rated loads.  Provide minimum additional travel to solid, equal to 50% of rated deflection.  Provide spring wire with elastic limit stress exceeding stress at solid deflection.


EF.	Spring Isolators, Housed:  Except as otherwise indicated, provide vibration isolation spring between telescoping steel housings with top and bottom loading plates, and with pad-type isolator bonded to bottom of loading plate.  Include resilient inserts to separate and guide telescoping housings.


	Equip top loading plate with equipment anchorages as indicated or as required for support and attachment.


	Include pad-type isolator bonded to top of top loading plate, except on units with leveling bolts.


	Include holes in bottom plate for bolting unit to substrate.


	Spring isolator assembly shall resist horizontal and vertical forces in accordance with applicable regional seismic codes.


�
PART 3 - EXECUTION


3.01	VIBRATION LIMITS


A.	The maximum allowable unfiltered overall velocity measurements for various pieces of equipment are shown below:





	Centrifugal fans and pumps	0.20 in./sec.


	Vanaxial fans 	0.10 in./sec.


	Cooling towers 	0.30 in./sec.





B.	Displacement measurements at the operating speeds shall not exceed the values in 3.01 A or reduced values if the equipment is mounted on an inertia block.  The values in 3.01 A multiplied by the displacement ratio will give the maximum allowable peak-to-peak displacements for equipment on inertia blocks.





	1


	Displacement Ratio = ((MB/M) + 1)


	where


	M - Supported equipment and fluid weight


	MB - Inertia base weight





C.	No axial vibration measurement shall exceed the maximum radial (vertical or horizontal) vibration at the same location.


D.	The presence of any vibration at frequencies other than the driving or driven speeds is reason to rate operation not acceptable.


3.02	VERIFICATION TESTING


A.	Vibration testing shall be performed after the equipment has been aligned and balanced in the following manner:


1.	Determine and record the operating speeds of the equipment with a tachometer or strobe.  Indicate both driving and driven speeds.


2.	When present, check the isolation system for proper operation by:


-	Visually inspecting the equipment installation.  All isolators supporting a piece of equipment shall have approximately the same deflection.





-	Applying an unbalanced load and verifying that the system moves freely.





-	Determine the actual isolator deflection and compare it to the specified value.





3.	Operate the equipment and perform audible and visual checks for any obvious rough operation.  Also check all bearings with a stethoscope.  Any problems uncovered at this point shall be corrected before proceeding further.


4.	Measure and record the equipment vibration.  The measurements shall be made in all three axes (horizontally, vertically, and axially) at the bearings of each of the components.


3.03	DATA EVALUATION


A.	Equipment not complying with the specified vibration tolerances shall be corrected at the manufacturer's expense.  Equipment shall then be retested and measurement results reported.


B.	Provide labor, material, equipment, etc., required to facilitate the commissioning process.  Perform tests and verification procedures required by the commissioning process when requested by SNL’s Commissioning  Authority and directed by the General Contractor’s Test Engineer.








END OF SECTION
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