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INSULATION OVERVIEW

REASONING BEHIND DIFFERENT INSULATION OPTIONS
Selecting insulation for Variable Air Volume (VAV) units demands a thoughtful evaluation of multiple interrelated factors. Key 
considerations include the material type, thermal resistance (R-value), and its ability to resist moisture and fire. Acoustical 
performance, code compliance, and required thickness also play critical roles in the decision-making process.

It’s essential to recognize the attributes are interdependent and specific to the selected insulation, which is to say that if one is 
changed out for another, that the attributes are subject to change in varying degrees. Furthermore, achieving an optimal insulation 
solution requires balancing cost, environmental impact, and installation quality to meet the specific needs of the VAV system.

IMPORTANT INSULATION CONSIDERATIONS
THERMAL PERFORMANCE: R-Value
Definition: The R-value measures thermal resistance, defined 
as the temperature difference across an insulator divided by 
the heat flux (or heat transfer rate) through it.

Calculation: The total R-value of a composite insulation system 
can be calculated by summing the R-values of each layer. For 
example, if a VAV box has an outer layer of fiberglass (R-Value 
= 3.0 per inch) and an inner layer of foam (R-Value = 6.0 per 
inch), the total R-value (9.0 per inch) reflects the sum of each 
layer.

Application: This is an inherent value of the liner, meaning it’s a 
direct result of the option chosen. It works against “sweating”, 
ensuring that the cold supply air stays cool through the 
terminal unit and into the zone.

MOISTURE RESISTANCE: Material Properties
Water Vapor Permeability: The permeability of insulation 
materials is quantified using the permeance rating, expressed 
in perms. Closed-cell foam typically has a low perm rating, 
making it suitable for vapor barriers.

Mold Resistance: Mold resistance is crucial in HVAC applications 
to prevent health risks associated with mold exposure. UL181 
is a standard that addresses mold growth potential through 
testing, ensuring flexible ducts do not support mold growth 
to a specified degree. 

Application: While double wall presents a barrier against 
moisture permeability, it also decreases sound energy 
absorption.

SOUND ATTENUATION: Noise Criteria (NC)
Noise Criteria (NC) is a commonly used rating system to 
determine the acoustical characteristics of a space. The NC 
rating system helps ensure that noise levels remain within 
acceptable limits for comfort, productivity, and health.

All VAV terminal units sound data is based on tests conducted 
in accordance with AHRI 880-11, which is used to obtain Sound 
Power levels. In turn, the standard AHRI 885 is a procedure for 
estimating Occupied Space Sound Levels, which uses the data 
collected in accordance with AHRI 880.

Application: Sound attenuating insulation may be added to 
the interior of VAV boxes to absorb noise generated by airflow 
and mechanical equipment. Dual density fiberglass is favored 
for its superior sound absorption properties. *Note that every 
liner has its own noise dampening characteristics. For example, 
if a barrier between fiberglass and the air stream is desired 
(foil faced/encapsulated or dual wall), the noise absorption will 
be different.

STRATEGIC PLACEMENT
Baffles and Liners: Engineers may require internal baffles 
within the VAV box, lined with sound-absorbing materials 
to disrupt sound pathways and further minimize noise 
transmission.
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CONCLUSION
The selection of insulation types for VAV boxes is a multifaceted engineering decision that requires a comprehensive understanding 
of the VAV application, job site conditions and codes, and characteristics of the liners themselves. By analyzing these detailed factors, 
engineers can create effective, efficient, and sustainable HVAC systems that meet the specific requirements of a building, while 
ensuring occupant comfort and safety. This rigorous approach to insulation selection is essential for optimizing the performance 
and longevity of VAV systems in modern building designs.

INSTALLATION CONSIDERATIONS: Ease of Handling
Installation Techniques: Different insulation types require 
varying installation techniques. The complexity of installation 
directly impacts labor costs. For example, fiberglass requires 
the application of a layer of adhesive first, while cellular 
has its own adhesive. Double wall requires more effort and 
time during assembly. Engineers may choose materials that 
reduce complexity and speed up installation to save on labor 
expenses.

Application: This can affect lead times and the ability for quick ship.

INSTALLATION CONSIDERATIONS: Fitting and Sealing
Joint Sealing: The effectiveness of insulation can be diminished 
if joints are not properly sealed. Engineers may recommend 
specific sealants, brackets, or tapes compatible with the 
insulation to ensure airtight seals.

Insulation Fasteners: The choice of fasteners (like insulation 
pins or clips) must also align with the insulation material to 
ensure secure attachment without compromising thermal 
performance.

DURABILITY: Life Expectancy
Material Longevity: Insulation materials have different expected 
lifespans; for instance, polyethylene foam may last 10 years or 
more with minimal maintenance, while fiberglass may require 
replacement every 20-30 years. Engineers must consider these 
factors when selecting materials for long-term projects.

Environmental Stressors: Exposure to UV light, moisture, or 
extreme temperatures can degrade some insulation types. 
Engineers must evaluate the environmental conditions to 
which the insulation will be exposed over its lifespan.

DURABILITY: Resistance to Pests
Material Composition: Engineers often consider the 
susceptibility of insulation materials to pests. For example, foam 
insulation is pest-resistant, affecting long-term performance 
and maintenance.

SYSTEM COMPATIBILITY: Ductwork Materials
Chemical Compatibility: Certain insulation materials may react 
adversely with ductwork materials (e.g., corrosive reactions 
between fiberglass and metal). For critical applications, we 
recommend double wall (inner sheet metal liner), cellular 
(where permeability is not an issue), or foil-faced to be 
considered. Engineers must ensure the insulation selected 
does not compromise the integrity of the duct system and 
comply with building health guidelines.

COST: Initial vs. Lifecycle Cost
Total Cost of Ownership: Engineers often perform a life-cycle 
cost analysis (LCCA) to consider not just initial costs, but also 
long-term operational savings, maintenance, and replacement 
costs. For instance, investing in higher-quality insulation may 
reduce heating and cooling costs significantly over time.

Incentives and Rebates: Some regions offer incentives for 
choosing energy-efficient materials. Engineers may factor 
these into the overall economic evaluation.

Application: While more noise-absorbing materials might 
be more expensive, the resulting improvement in occupant 
comfort (and productivity) should not be dismissed.

FIRE RESISTANCE: Material Standards
Testing: Insulation materials are tested for fire resistance 
according to ASTM E84 (Standard Test Method for Surface 
Burning Characteristics of Building Materials). This test 
measures the flame spread and smoke development indexes.

Material Classifications: Insulation is classified based on its 
performance in fire tests. Class A materials are the most fire-
resistant, while Class C materials have the lowest resistance. 
For VAV boxes, Class A materials are often preferred for safety.

Application: Compliance can be found on liner submittals.

FIRE RESISTANCE: Fire Ratings
Fire Stopping: Fire-resistive insulation can also be critical 
in providing fire-stopping capabilities in walls or ceilings 
containing VAV systems. Engineers must ensure the insulation 
complies with local fire codes.

ENVIRONMENTAL IMPACT: Sustainability Labels
Harmful Chemicals: Some liners can contain harmful chemicals 
(such as formaldehyde), which can lead to Engineers not using them.

Certifications: Materials may have certifications such as Green 
Guard, which evaluates indoor air quality emissions. Engineers 
often prioritize materials with these certifications to ensure a 
healthy building environment.

Life Cycle Assessment (LCA): Some engineers conduct LCA to 
evaluate the environmental impact of insulation materials from 
production to disposal, determining the most sustainable options.

ENVIRONMENTAL IMPACT: Recycled Content
Material Selection: Insulation materials with high recycled content 
can reduce the carbon footprint of construction. For example, 
certain fiberglass insulations contain recycled glass, while cellulose 
insulation is often made from recycled paper products.


