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Energy Savings…..Noise Reduction…..Safety…..Sustainability
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Mechanical Insulation
Best Practices For District Energy
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Objectives:
1.) Best Approach

2.) Best Practices

3.) Standards Applied

4.) Standards Compliance

5.) Maintenance Program

6.) Life Cycle Costing



Application is the Key
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Recommendations for Specific Areas
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Boiler Rooms – Steam & Hot Water

Fiberglass Pipe Covering

(Aluminum/Stainless Steel Jacketing)
Low Labor Cost / Low Material Cost / Easy to Install

Easy to Damage / Must Be Protected with Robust Jacketing

Mineral Wool Pipe Covering

(Aluminum/Stainless Steel Jacketing)
Low Labor Cost / Low Material Cost / Easy to Install

Easy to Damage / Must Be Protected with Robust Jacketing

Calcium Silicate

(Aluminum/Stainless Steel Jacketing)
High Labor Cost / Low Material Cost / Hard to Install

Very Robust Density/ Must be Jacketed / Dusty / Thermal Cracks with Time



Recommendations for Specific Areas
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Boiler Rooms – Steam & Hot Water

Fiberglass Pipe Covering
(The Most Cost Effective / The Most Vulnerable)

(Aluminum/Stainless Steel Jacketing)
Low Labor Cost / Low Material Cost / Easy to Install

Easy to Damage / Must Be Protected with Robust Jacketing



Recommendations for Specific Areas
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Boiler Rooms – Steam & Hot Water

Mineral Wool Pipe Covering
(Aluminum/Stainless Steel Jacketing)

Low Labor Cost / Low Material Cost / Easy to Install

Easy to Damage /  High Dust-Free Floating Fibers / Must Be Protected with Robust Jacketing



Recommendations for Specific Areas
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Boiler Rooms – Steam & Hot Water

Calcium Silicate
(Aluminum/Stainless Steel Jacketing)

High Labor Cost / Low Material Cost / Hard to Install & Field Fabricate (Saw)

Very Robust Density/ Must be Jacketed / Dusty / Thermal Cracks develop with Time



Advantages & Disadvantages
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Product K Factor R Factor Temp Range Installation Thermal 

Performance

Barrier Durability

Fiberglass .23 4.35 +850F Easy Good Required Poor

Mineral 

Wool

.25 4.00 +1200 Messy Good Required Poor

Calcium 

Silicate

.38 2.63 +1200 Difficult 

Dusty

Good Required Great

Elastomeric 

Foam 

(Armaflex)

.28 3.57 +300 Easy Poor Required Good

All materials require skilled labor for install & repair.

All materials require jacketing/barrier for protection.

All materials are vulnerable to flooding/saturation.

“Only” Calcium Silicate can be walked on.

Once removed……the repairs are costly!



How Do We Manage the System?
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Inspection

Service

Repair

Tear It Out

Step on It

Ignore the Repair



PVC Jacketing/Barrier Materials 

are Vulnerable to Heat
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This Mechanical Room 

experienced elevated 

temperature, Gate Valve 

Bonnets left uninsulated, 

created source heat 

enough to “Melt” the PVC



Follow “Best Practices”

Apply Specification 

Standards

Use a “Universal 

Standard”

Manage the System !
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Pay Attention to the “Un-Insulated”
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Treat All surfaces !
Manage the system, regardless of what materials are applied



Recommendations for Specific Areas
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Manholes
Steam Vapor, Carbonic Acid Corrosion, Flooding

These Materials are Vulnerable to Flooding

Fiberglass Pipe Covering

Mineral Wool Pipe Covering

Calcium Silicate

These Materials are NOT

Foamglass (Cellular Glass)

PTFE Thermal Blanket Insulation



Recommendations for Specific Areas
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Manholes (Option 1)
Foam Glass Cellular Glass

(Aluminum/Stainless Steel/Pittwrap Jacketing)
High Labor Cost / High Material Cost / Hard to Install & Field Fabricate

Robust Density/ Must be Jacketed / Thermal Cracks develop with Temperature



Recommendations for Specific Areas
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Manholes (Option 2)
PTFE Thermal Blanket

Low Labor Cost / High Material Cost / Easy to Install (Integral Fasteners)

Robust Density/ Robust Jacketing/ Accommodates “Carbonic Acid & Flooding”



Follow “Best Practices”

Apply Specification Standards

Use a “Universal Standard” throughout your facility

Demand a Warranty & Manage the System !

17Formats:  CSI – 3 Part, CSI – 10 Part (Submittal), Simple Spec



Sourcing “Does Not Work” without design standards
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Conventional Insulation & Jacketing Material

Applied Correct, will last for many years
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The New Opportunity:
Areas where Conventional Insulation cannot be used



Most Systems are a History of Neglect

• Conventional Insulation is applied.

• Insulation is removed (Inspection, Service, Repair)

• Insulation is never “Re-Installed”.

• Flanged Fittings, Complex Surfaces remain 
untreated.

• The result is a large radiant surface area.

• The result is WASTED ENERGY !

• Most WASTED ENERGY is fittings, not pipe.

• Gate Valves, Control Valves, Strainers, Flanges
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Conventional Insulation - Challenges

• Complex Surface Conditions.

• Quick Access is Needed.

• Each removal  requires re-insulation.

• Conventional may not hold up to the field 
condition ( Flooding, Steam Leaks ).

• Re-insulating is not cost effective over time.

• Logistics with hiring a contractor with each 
reinstall is too difficult.

• End Result is a neglected surface condition !22
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Compare the Cost/Benefits
(Remove & Re-Install just 1 time)



Life Cycle Costing

Insulation 

Approach

Timeline Removal #

Times 

Removed

Cost Cost of 

Removal

Re-

Installed?

Cost 

Outcome 

Net Present 

Value

Conventional 

Insulation

15 Years 1 Time Then 

Left Bare

$ 576.00 $ 27.00 No ($10,849)

Conventional 

Insulation

15 Years Removed & 

Re-Insulated

Each Year

$ 576.00 $ 27.00 Yes $ 8,506

Conventional 

Insulation

15 Years Removed & 

Replaced 

w/Blanket

$ 576.00 $ 27.00 Yes $ 10,253

Blanket 

Insulation

15 Years Removed & 

Re-Installed

Each Year

$ 576.00 $ 27.00 Yes $ 10,335

* Most Cost Effective to Use a Blanket if Removal & Access is Necessary
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If There is a Flange Break or Valve…Apply Blanket
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A neglected surface can be expensive.

Example: 4” Gate Valve

$ 400.00 to $ 800.00 / Year !



Sample Savings – Bare Valves
Fuel Cost $ 17.63 / 1000# Steam / 350 F Temp.

Valve Size Cost Bare Cost 

Insulated

Annual 

Savings

10” 150# Gate 

Valve 

$ 2,121.00 / 

Year

$ 148.00 / 

Year

$ 1,973.00 / 

Year

8” 150# Gate 

Valve

$ 1,574.00 / 

Year

$ 109.00 / 

Year

$ 1,465.00 / 

Year

6” 150# Gate 

Valve

$ 1,174.00 / 

Year

$ 82.00 / Year $ 1,092.00 / 

Year

4” 150# Gate 

Valve

$ 813.00 / 

Year

$ 57.00 / Year $ 756.00 / 

Year

2 ½” 150# 

Gate Valve

$ 547.00 / 

Year

$ 39.00 / Year $ 508.00 / 

Year
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Compare Valve SF to Pipe SF

Gate Valve 

Size

Gate Valve 

SF

Pipe Size 

(IPS)

Equal LF of 

Pipe

10” 150# Gate 

Valve

15.9 SF 10” IPS - Pipe 5.9 LF Piping

6” 150# Gate 

Valve

8.8 SF 6” IPS - Pipe 5.2 LF Piping

2 ½” 150# 

Gate Valve

4.1 SF 2 ½” IPS Pipe 5.7 LF Piping
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The Surface Area is Compelling !

• 10 each 10” 150# Gate Valves = 59 LF Pipe

• 20 each 6” 150# Gate Valves = 104 LF Pipe

• 30 each 2 ½” Gate Valves = 171 LF Pipe

• 60 each Bare Fittings =  334 LF Bare Pipe

• 600 Bare Fittings = 3,340 LF

• 1600 Fittings = 8,896 LF
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If it was bare piping,  it would be insulated !



Pay Attention to the “Un-Insulated”
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Treat All surfaces !
Manage the system, regardless of what materials are applied
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Common Theme !
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Before

After



Energy Surveys define

Performance and Savings !
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Track the Steam System

Capture Opportunities



The Energy Survey captures Temperature
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Valve / Fitting count of “Bare” items.

“Laundry List” is created.

“Walk Through” of the system.

Infrared Gun is used to obtain surface temperatures.

Survey includes all major “Hot Surfaces”.

Each fitting is marked or tagged for identification.
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Energy Survey Services



Typical Energy Survey
(Captures Bare Flanged & Threaded Fittings)

95% Thermal Blanket & Heat Shield Insulation

5% Conventional Insulation (Must Conventional Insulation is Mantained)



38

You Can Treat…

Complex Surfaces



Noise Reduction

Addressing Radiant Sound Energy

Approaches

Design Options

39



Treat the Source
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Treat the Path
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Recommendations for Specific Areas
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Mechanical Room Noise / HVAC

Ambient Noise Challenges

Complex Surface Geometry

Clearance & Access Issues

Conventional Insulation vs Acoustic Blankets



Recommendations for Specific Areas
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Conventional Insulation

Difficult to apply to complex surfaces
Components: High Density Insulation/Mass Loaded Vinyl/Jacketing

(Easy for Pipe)



Best Practices
Easy Surfaces (Pipe, Flat Surfaces….Use Conventional)

Complex Surfaces (Compressors, Fans, Pumps….Use Acoustic Blanket)

Direct Surface Treatment
Enclosure Treatment
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Apply Acoustic Blanket Standards…Available

Driven by: Application, Temperature, Field Condition



The End
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