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Introduction 
This Application Note provides general guidelines to help mitigate harmonic/vibration 
transmissions from Mitsubishi outdoor air cooled VRF units to roof decking systems and 
roof structures. The following suggestions are intended as design stage considerations to 
be evaluated fully by the design team of record in careful planning for when placing 
outdoor units on roof structures. Your particular decking system and roof structure may 
require other unique mounting and isolation processes not addressed in this application 
guide. This guide should not be used solely in place of project specific engineers and / or 
acoustical consultants. 

Mounting Outdoor Units & Vibration Considerations 
Mitsubishi City Multi VRF equipment is commercial grade equipment. Provisions for proper 
mounting of this equipment, especially on roof structures is imperative to minimize 
transmitted vibration to decking systems and roof structure below. 
 
Local code should always be consulted and the design engineer and/or structural engineer 
of record involved ensuring the mounting structure is sufficient for the weight of the 
equipment, and that the equipment can be properly supported by the roof structure below 
the deck.  
 
The mounting design must also conform to any seismic and wind restraint requirements 
for the project installation site. 
 
Often times, with variable speed equipment, such as inverter driven compressors in VRF 
technology, different compressor frequency ranges (despite very small driving force 
amplitudes), can excite and find a harmonic with these light gauge roof structures.  
 
Where specifically these harmonics occur will depend on the rigidity of steel joists, joist 
spacing, decking gage thickness, etc. 
 
Removing as much communication with the roof decking is thus imperative to prevent and 
minimize these resonate harmonics, and taking measures to prevent this up front in the 
project can eliminate costly vibration mitigation modifications later in the field after 
equipment is installed and operating. 
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Problematic Rooftop mounting methods 
VRF outdoor units should not be placed directly on light commercial/residential grade 
housekeeping pads resting directly on the roofing membrane structure.  Also, avoid using 
support curbs that are attached directly to the decking, with no building structural support 
directly below the roof support curb. 

                       

Recommend Method to Minimize Vibration Transmission 
It is recommended to provide a rigid and level structural support for the VRF equipment, 
tied into the roof structure below the deck to minimize transmission with the corrugated 
metal decking, then address vibration isolation measures on this support structure where 
equipment is mounted. 
 
Proper isolation for roof mounted installations will typically require spring isolation (SLR 
type most commonly used) for proper mitigation of vibration to decking and structure 
below. Isolators will generally be selected for rated deflections in the 1”-2” range. 
    
Rubber base pads alone do not offer proper isolation of inverter driven VRF equipment 
mounted on these types of roof systems, and can only provide isolation at driving 
frequencies above 100HZ typically. Some studies have identified roof decking resonate 
frequencies well below that of 100HZ where many variable speed compressor may be 
operating in their part load range. 

Isolator Selection Considerations 
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When selecting isolators it is imperative to ensure deflection / loading of springs is uniform. 
The equipment center of gravity and equipment weights should be referenced to determine 
loading at isolator mounting locations in making proper selections.  
 
Equipment weights and center of gravity can be obtained in outdoor unit engineering 
manual sections. 
 
Chapter 48 of ASHRAE Applications provides guidance for common industry practice in 
proper vibration isolation of commercial grade HVAC equipment. Tables are referenced 
within this standard for the types of isolation recommended. 
 
Ultimately the engineer of record should be consulting this standard and other vibration 
manufacturer resources to properly select, position, and support the VRF equipment on the 
roof with necessary isolation devices to mitigate transmitted vibration. 
 

Table 47 - from ASHARE Applications 2011, Chapter 48 
 

    

 
 

                                   
 
 
For large equipment capable of generating substantial vibratory forces and structure 
borne noise, increase isolator deflection, if necessary, so isolator stiffness is less than 
one-tenth the stiffness of the supporting structure, as defined by the deflection due to 
load at the equipment support. 
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Example of Spring SLR Isolator, Mason Industries 
 

                

Additional Isolation Considerations   

Proper vibration isolation of the equipment alone will not be sufficient however, additional 
isolation will be required for piping, especially where piping is supported, and for the 
method in which piping initially enters the building.  
 
Piping flexible connectors should be rated for R410A with working pressure of at least 
650psi. Care must be taken to properly install such flexible connectors to ensure integrity. 
Flexible connector installation practices specified by manufacture should always be 
followed. For example, the connectors will typically require wrapping the connector with a 
wet rag during brazing into the main pipes. 
 
Flexible electrical connections to units must be considered as well to ensure equipment 
vibration is truly isolated and no short circuit paths exist from the vibrating equipment to 
the decking material/roof structure below. 

Vibration Isolation Mounting Detail 
The following pages provide some general guidelines to consider when mounting 
commercial VRF equipment for support and vibration isolation. Again, the engineer 
and/or structural engineer of record should always be consulted for final 
selection/design of all structural and vibration isolation accessories: 
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 Vibration Isolation Support Steel Sample Detail 
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 Consideration of Airborne Noise 
 

All information presented thus far, is in consideration for potential transmitted vibration 
forces to the built up roof deck and dampening of such vibration forces to minimize 
subsequent vibration and noise generation of the roof deck itself.  
 
These recommendations are not aimed at specifically addressing unit radiated airborne 
sound transmission paths through the building materials. 
 
It has been determined through testing, that air borne transmitted noise can be reduced in 
the range of 5-10 dB on average, depending on the frequency, by the application of 
additional mass to the roof deck below the support structure of the units, and out to 4 feet 
past the footprint of the units on all sides.  
 
In testing performed the use of ¾” thick rubber pads in addition to two layers of ½” cement 
board were used to produce this approximate reduction in sound pressure level in the 
occupied space. See below sample image of mass that was added during testing below and 
around actual equipment footprint. 
 
Please Note: 
This method to reduce additional airborne noise transmission is provided purely as an 
example, and results may vary based on actual site conditions. As with any design 
having critical sound requirements, a qualified acoustical engineer/consultant should 
be utilized to determine any additional airborne noise mitigation methods to meet the 
project specific design sound level requirement in the occupied space. The structural 
engineer of record should always be consulted when adding additional roof deck mass 
to ensure the structure can accommodate the additional weight. 
 

                  
 


