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The Current Challenge

• Air Handling Units nationwide are given minimal 
maintenance and ultimately run to failure in an 
industry designed to exploit this. 

• Designers are not including access required for 
major renovation.

• Property owners and managers place insufficient 
emphasis on lifecycle planning and major emphasis 
on short-term costs. 

• Regulatory compliance is almost non-existent 
outside of Healthcare. Enforcement is minimal 
within it. 



Why does this happen?

• Lack of awareness. 

• Short term cost focus.

• Inadequate lifecycle planning.

• Resistance to change.

• Vendor & Industry influence.

Presenter Notes
Presentation Notes
Lack of awareness: Conversations such as today’s discussion on restoration are few and far between.
Short Term Cost Focus: Immediate budget constraints are prioritized vs long-term savings, maintenance and upgrades viewed as unnecessary expenses, rather than investments.
Inadequate lifecycle Planning: Without intentional behavior and a staff or partner capable of providing reliable data reactive management becomes the default. 
Resistance to change: Let’s face it, HVAC and the construction industry in general is EXTREMELY resistant to change. 
Vendor/Industry  Influence: This is huge, Equipment manufacturers want to sell new equipment, Fee-based Engineers & Architects want to design large projects, Contractors with the infrastructure and workforce to perform this work want to build larger projects.





What is the solution?



Restoration! An Engineered solution with strategic integration.

Presenter Notes
Presentation Notes
Blowers
Walls
Insulation
Coils
Access Doors
Marine lights
UV lights
Dampers
Pneumatic Controls



Restoration! An Engineered solution with strategic integration.



A few major benefits of Restoration vs Replacement:
• Cost (~50% less than the cost of a new unit)

• Construction Cost Avoidance - cranes, temporary cooling 
units, steel, concrete, drywall, stucco, fire protection, etc.

• Appropriate for Difficult Locations - tight mechanical rooms, 
isolated roof areas

• Minimal Disruption - Done outside normal hours vs. 
disruptions (noisy, traffic patterns changed, comfort 
compromised)

• Sustainability - No freight, no landfill, small carbon footprint

• Warranty – five year vs one year (new equipment)

• Zero Maintenance Costs - fan array vs traditional blower 
assembly



Capital & Operating Expense Savings

• Cost Avoidance vs. Replacement of HVAC

• Energy Savings tied to greater HVAC Efficiency
• Air flow velocity improvement

• Lower heating & cooling expense

• Improved patient comfort

• Reduces Risks due to Poor IAQ
• Environmental improvement

• Better performance, less sick days, higher cognitive function



Enhancing Sustainability
Outdated and Inefficient AHUs have a negative environmental 
impact:

• Increased Energy consumption
• Inefficient units run longer and draw more power

• Increased Operational Cost
• Units prone to breakdown require enhanced attention from facility 

staff
• Increased Thermal Pollution

• When heat exchange processes are not optimized, in the case of gas 
fired heat units, more fuel is used to achieve zone setpoint

• Poor Indoor Air Quality
• Higher concentrations of pollutants and allergens

IRS Section 179D: Commercial Buildings Energy Efficiency Tax 
Deduction

• Enacted by Congress as part of the Energy Policy Act of 2005
• Promotes energy efficiency in commercial and industrial buildings
• Applies to energy-efficient improvements made to lighting, 

heating, ventilation, air conditioning (HVAC), and the building 
envelope.

• Allows up a maximum $1.80/sq ft deduction for HVAC 
improvements that achieve a 50% energy savings target. 

• Allows a partial deduction of $0.60/sq ft 

Presenter Notes
Presentation Notes
Crack a joke about accountants and lobbyists and tax strategies vs Pes who live in the real world



Presenter Notes
Presentation Notes
When designed correctly using the advancement of ECM technology there is almost a guaranteed improvement on Amp draw against existing. 



Presenter Notes
Presentation Notes
Example of from St Rose Vegas where restoring a $3m replacement cost unit for $900k had over $2m in immediate cost avoidance & a NPV of -$6.3m at year 25.

Crack another engineering joke about accountants vs PE’s



Steam Cleaning & Restoration ROI

CABA White Paper

1 AHU

CFM Improved 36%
FPM Improved 37%
BIO Improved 99.98%

USF Case Study

500 AHU

CFM Improved 38.7%

Resort Case Study

1,200 FCU

CFM Improved 84%
PM Reduced 76.1%

Resort Case Study

650 FCU

CFM Improved 36.9%
△T Improved 56.5%

Harvard Case Study

100 AHU

△P Improved 30%

GA Tech Case Study

1 AHU

CFM Improved 42.6%
△P Improved 22%
△T Improved 46%

AHU: Air Handling Unit, CFM: Cubic Feet per Minute, FPM: Linear Feet per Minute, BIO: Biological Contaminants, FCU: Fan Coil Unit, PM: Particulate Matter, △P: Pressure Differential, △T: Temp. Differential  

Presenter Notes
Presentation Notes
FPM = Air Velocity

I can share any of these later with you all but we have developed a lot of data showing the ability of Steam Cleaning to save coil replacement dolalrs and extend the life of the asset. .

https://pureaircontrols.com/pdf/pure-steam-coil-cleaning_caba-white-paper.pdf
https://pureaircontrols.com/pdf/pacs_georgia-tech_case-study.pdf
https://pureaircontrols.com/pdf/pacs_harvard_case-study.pdf
https://pureaircontrols.com/pdf/pacs_university-of-south-florida_case-study.pdf
https://pureaircontrols.com/pdf/pacs_hospitality-room_fan-coil-units_case-study.pdf
https://pureaircontrols.com/pdf/pacs_pure-steam_hotel_case-study.pdf
https://pureaircontrols.com/pdf/pure-steam-coil-cleaning_caba-white-paper.pdf
https://pureaircontrols.com/pdf/pacs_university-of-south-florida_case-study.pdf
https://pureaircontrols.com/pdf/pacs_pure-steam_hotel_case-study.pdf
https://pureaircontrols.com/pdf/pacs_hospitality-room_fan-coil-units_case-study.pdf
https://pureaircontrols.com/pdf/pacs_harvard_case-study.pdf
https://pureaircontrols.com/pdf/pacs_georgia-tech_case-study.pdf


What is involved?



Robust HVAC/Mechanical Restoration offering includes the 
following:
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Assessments
Existing Infrastructure needs 
to be assessed accurately 
and intelligently to determine 
a true “current state”

Engineering
Typically an engineering 
team capable of issuing 
drawings for permit, designs 
and specifies HVAC 
restoration solutions.

Construction
Construction Managers build 
these solutions using self-
perform crews and n-market 
subcontractor network to 
execute work in your facility

Warranty
Restoration provides equal if 
not better warranty protection 
then typical replacement 
projects. 

Presenter Notes
Presentation Notes
DO NOT TALK ABOUT US. TELL THEM WHAT THEY SHOULD LOOK FOR WHEN MOVING TOWARDS RESTORATION IRRESPECTIVE OF CONTRACTOR. DOES NOT NEED TO BE TREMCO!!!!!!




Anatomy of a CHW/HHW Air Handler Unit (AHU)

Fresh Air and 
Return Side Supply Side

Supply to the 
Building

Return from the BuildingOutside Air

Blower

Coil

Mixing 
Chamber

Presenter Notes
Presentation Notes
Give me a little grace, because every AHU is different, but most would agree, and AHU is just a metal box that blows air. 

We see here return air and outside air hitting a set of pre filters in this example, then getting drawn through some final filters and a HHW or CHW coil before being blown back into the supply duct serving the building. 

This or some iteration is typical in just about every Commercial, industrial, institutional, educational, and healthcare building you have entered for most of your life. 



HVAC Restoration Process

Coil 
Replacement

“Simple” Restoration (1 - 4)
Cleaning, coating and insulation

“Designed” Restoration (5 or 6)
Includes Fan Array or Coil Replacement 
that requires an engineered design

“Technical” Restoration
Issues such as leaks, controls, temporary 
cooling that require an Engineers visit 
before budgeting

Reporting
Visual Assessment
Photos from visit
Performance Assessment Field Engineer collects 
performance data 

Presenter Notes
Presentation Notes
Restoratiosn can be simple or advanced depending on the needs



Assessments



HVAC Restoration Program Overview

HVAC Assessments
• Visual Conditions of Equipment

• Environmental Sampling & Analysis

• Performance reporting

• Supply & Return Ductwork Inspection

• Detailed Mechanical Inventory

• Maintenance Prioritization

HVAC Condition Reporting
Red
Amber
Green

STEP 1 STEP 2 STEP 3

HVAC Restoration

Coil 
Replaceme
nt



HVAC Assessments

Tier 1: Visual Conditions of Equipment
• Supply & Return Ductwork Inspection

• Detailed Mechanical Inventory

• Maintenance Prioritization

• Remaining useful life estimates

• Prioritization and Recommendations

• Red, Amber and Green Conditional Scale

Tier 2: Performance & Engineering
• Performance (Static Pressure, CFM, etc.)

• Environmental Sampling & Analysis

HVAC Assessments SOW:

Presenter Notes
Presentation Notes
This is the way we do it. There are other engineering firms who may do it differently, but no matter who is performing the units neeed to be benchmarked against basis of design and ultimately graded against one another for prioritization. We have developed a weighted rubric where we assess the major components of the AHU and grade them. Obviously a filter rack doesn’t have the same level of impact at point of failure as a coil or blower so our system can account for that. If you are utilizing an independent engineering or assessment firm please take the time to understand their grading system. 



Good Condition – Score of 0-49
• Very little evidence of fouling/aging

• Maintenance + Repair Program

HVAC Condition Reporting

Build HVAC Restoration Program 
With Prioritization!

Restoration Condition – Score of 50-84
• Marginal fouling/aging

• Restoration Program

Replacement Condition – Score of 85-100
• Advance fouling/aging

• Replace Program before unit failure

Presenter Notes
Presentation Notes
This type of reporting not only helps quantitative analysis relative to the rest of the system but we have found color coding to be beneficial as you move up the corporate and financial organization hierarchy. 

Obviously green means the facility has done an excellent job maintaining the asset. 

Yellow means there is time and a benefit for restoration

Red means we have passed the point of restoration and it is incumbent upon the facility to allocate capital to replace these units. 



Engineering



Reporting Estimating & Budgeting
• Project estimating and budgeting
• Build the guardrails for sales and operations
• Engineers collect AHU performance data - CFM, 

static pressure, temperatures
• Look into technical issues with equipment
Engineered Designs
• Fan Array - Confirm electrical breakers, feeders, 

motor size, access to each AHU section, coil 
clearances, controls

• Coil Replacement - Confirm coil dimensions, 
rows, fins per inch, pipe inlet sizes, insulation 
materials, isolation valve locations, controls, 
access route for coil

• Temporary Cooling - Sometimes required in 
healthcare, data centers, and aerospace 
applications, where uninterrupted operation is 
non-negotiable.

Presenter Notes
Presentation Notes
AHU Restoration still needs the input and guidance of the Engineering community! 

They can budget restoration costs and assist the installing contractor with selection and a roadmap to the end result 



Engineering



Engineering



Restoration



HVAC Restoration Graphic (again)

Coil 
Replacement

Presenter Notes
Presentation Notes
The restoration process includes:
1)  PURE-Steam sanitization and preparation of the interior and exterior of the unit for restoation coatings. 
2) High-performance coatings: Antiviral, Antimicrobial & Waterproof
3) Drain pan protection or in certain cases replacement with stainless steel 
4) with new closed cell insulation to replace the fibrous, friable, fiberglass units common to most existing single wall AHUs
5) Energy efficient Fan array installation to replace existing old blower and fan wheel technology
6) when necessary, coil replacement




PURE-Steam AHU Cleaning Program
Thorough, deep sanitization 
utilizing high temperature 
and low-pressure steam 
along with bio-enzyme coil 
treatments.

• Static Pressure Verification
• Before & After

• Containment & Masking
• HEPA vacuum interior of AHU
• 350-degree F / 350 psi
• Water Extraction & Final Flush
• Improves IAQ & Performance
• Increases Energy Efficiency
• Reduces Work Orders
• Extends Equipment Life

Presenter Notes
Presentation Notes
Beyond sanitizing the unit and coating preparation, Steam cleaing can be a significant cost saver in the event the existing coil can be “saved” instead of replaced. 

There have been many studies showing CFM, Delta-P, and Delta T savings from coil steaming that provide energy savings and the like. 

Our standard thought process is, if our manometer reading of the coil prior to restoration shows >3” SP difference across the coil’s design differential we will recommend  

https://www.youtube.com/watch?v=yLBDVdLG-f0


HVAC Restoration Coatings and Pan Liner

• Prep by steaming, sandblasting and/or 
hand sanding.

• 2-part, multi-siloxane coating
• Polyurethane

• Water-based for interior
• Solvent-based for exterior
• Low odor/VOC
• Tested for:

• pH/Acid
• Sea Salt
• UV

• Designed and certified for use INSIDE the 
air conveyance system

Presenter Notes
Presentation Notes
Our coatings are solvent based Low odor / low VOC for the exterior and water based for the interior of the AHUs. When selecting coatings for the interior especially, you want to make sure they are water based to protect asthmatic occupants as well as to protect against tenant complaints as part of the process. 



• Simple, Complete Retrofit

• ECM Fans

• No VFD’s, Grease or Belts

• Single Point Power

• Bulkhead/Array Assembly

• Built-In Redundancy

• N+1 redundancy available if 
required

• Access doors and dampers 
engineered as needed

HVAC Fan Array

Presenter Notes
Presentation Notes
In situations where an air conveyance system’s efficiency, reliability, redundancy and ease of maintenance are paramount, the implementation of HVAC fan array technology is a no brainer.

This solution augments existing HVAC designs, offering a host of benefits that enhance facility operations and contribute to improved energy efficiency.

Further Fan s are THE major component of any HVAC unit





Fan Array Retrofit Construction Process: Remove blower, install in place.

Pre-Fabricated Bulkhead wall – typical 1 night 
installation

• Existing blower and motor are removed
• Cabinet is cleaned and prepped
• Bulkhead wall installed
• Fans mounted in wall slots

Electrical & Controls Integration
• Typically connects to existing blower fan 

circuit (MCA/MOCP typically improved based 
on engineered selection)

• Controls: Run in hand to get air moving 
immediately.

• Controls: Coordinate with BAS provider 
(Trane, JCI, Honeywell, Siemens, Automated 
Logic etc…) for graphics and total visibility. 



Coil Replacement Construction Process
Reduce Downtime
• Coil ordered in advance and shipped to site
• Isolation valves tested in advance
• Mechanical Contractor vetted and coordinated 

in advance.
Day of:

• Disassemble pipe tree
• Remove exterior wall of AHU
• Demo existing coil in pieces
• Hoist / rig new coil into place
• Perform connections
• Re-install AHU wall
• Re-install pipe tree
• Install strainer / bag filter if necessary



Scheduling

Presenter Notes
Presentation Notes
Scheduling above all else is the most important part of the restoration. 
It aligns all stakeholders:
Facility
Tenants/Occupants
Affected parties
Subcontractors
Maintenance Staff
Equipment Suppliers

Make sure your restoration schedule is clearly defined and understood before moving forward at any point in the process especially in Healthcare & Hospital environments




Before and 
After



HVAC Restoration: Fan Array Retrofit 

BEFORE AFTER



HVAC Restoration: Fan Array Retrofit 
BEFORE AFTER



HVAC Restoration: High Performance Coatings

BEFORE AFTER



HVAC Restoration High Performance Coatings

BEFORE AFTER



BEFORE AFTER

HVAC Restoration: High Performance Coatings



BEFORE AFTER

HVAC Restoration: High Performance Coatings



HVAC Restoration High Performance Coatings

BEFORE AFTER



HVAC Restoration: Coating and Insulation

BEFORE AFTER



HVAC Restoration: Coating and Insulation

BEFORE AFTER



HVAC Restoration: Coating and Insulation

BEFORE AFTER



HVAC Restoration: Damper Retrofit

BEFORE AFTER



HVAC Restoration: Component Fabrication

BEFORE AFTER



Duct Cleaning

Presenter Notes
Presentation Notes
No AHU restoration would be complete without a thorough cleaning of all the downstream duct and terminal units. 



HVAC Restoration: Environmental Duct Cleaning & Encapsulation

BEFORE AFTER



HVAC Restoration: Environmental Duct Cleaning

BEFORE AFTER



BEFORE AFTER

HVAC Restoration: Environmental Duct Cleaning



HVAC Restoration: Environmental Duct Cleaning

BEFORE AFTER



HVAC Restoration: Environmental Duct Cleaning & Encapsulation

BEFORE AFTER



Case Studies & 
Success stories



Palm Beach State 
College - 2016

Roof Top Units
• Projected New: $1,200,000
• Restoration: $120,000
• Savings = $1,080,000!

What could your organization 
do with a million dollars? 

Success Stories: HVAC New Life



HVAC Cleaning + Restoration: (15) AHU @ (5) schools 
Documented Savings Project

$3,263,100 Quoted Cost of (15) New HVAC Unit s

$880,126 Cost of (15) HVAC Restoration 
- 27% Cost of New

Documented Savings = $2,383,100, or 73.0%
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HVAC Restoration Program Overview – Documented Value

K-12 Indianapolis, IN



HVAC Cleaning + Ductwork: (67) schools 
HVAC Healthy School Assessment
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HVAC Restoration Program Overview – Documented Value

K-12 Charleston, MO
Charleston School District

• Hygienic steam cleaning of their HVAC air 
handling and terminal equipment.

• Hygienic cleaning of the air conveyance system 
(Duct cleaning).

• HVAC assessment of their system and equipment 
by a Professional Engineering firm. 



HVAC Restoration Program Overview – Documented Value
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Methodist Hospital Specialty & Transplant in San Antonio, TX 

$1,800,000. Capital Cost of (2) New HVAC Units

$399,253. Cost of (2) HVAC Restoration Units 
- 22% Cost of New

Documented Savings = $1,400,747, or 77.8%

Main POC: Amanda Stephens – Director of Facilities Management

AHU 1 and AHU 12 Restoration

• Both units serve ORs

• HVAC Restoration:
 Steam Cleaning
 Interior Coatings and metal work
 Exterior Coatings and metal work
 PURE-Cell Insulation
 Fan Array
 Long-range capital plan (25) HVAC units



HVAC Restoration Program Overview – Documented Value
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Memorial Health in Savannah, GA 

$300,000. Capital Cost of (1) New HVAC Units

$133,340. Cost of (1) HVAC Restoration Units 
- 44% Cost of New

Documented Savings = $166,660. or 55.5%

Main POC: Norman Epps – Regional Manager, Engineering 

AHU 1 Restoration

• Unit serves administrative areas - 5,000 CFM RTU

• HVAC Restoration:
 Steam Cleaning
 Pure-Liner Drain Pan Protection
 PURE-Cell Insulation
 Interior Coatings
 Fan Array

 Interior Coatings
 Fan Array
 New Coil
 Replace door gaskets
 Replace intake section



HVAC Restoration Program Overview – Documented Value
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CommonSpirit: in Henderson, NV  

$4,500,000. Capital Cost of (7) New HVAC Units
(261,992 total CFM x $17.18/CFM)

$1,610,817. Cost of (7) HVAC Restoration Units 
(261,992 total CFM x $6.15/CFM) - 35% Cost of New

Documented Savings = $2,889,183.00, or 64.2%

HVAC # Unit Size (CFM) HVAC Restoration Cost (CFM) $
AHU-2 43,260                 251,195$                             5.81$   
AHU-3 38,627                 167,842$                             4.35$   
AHU-4 36,041                 336,216$                             9.33$   
AHU-5 42,695                 379,023$                             8.88$   
AHU-6 25,301                 141,846$                             5.61$   
AHU-8 38,127                 166,844$                             4.38$   
AHU-9 37,941                 167,851$                             4.42$   
Total 261,992              1,610,817$                        6.15$   



HVAC Restoration: AHU #131, AHU #141, AHU #151

$1,139,550 Est. Cost of New HVAC Unit 
(75,970 total CFM x $15.00/CFM)

$442,000 Cost of HVAC Restoration 
(75,970 total CFM x $5.82/CFM) - 38% Cost of New

Projected Savings = $697,550, or 61.2%

 High Performance Cabinet Coating
 Fan Array Retrofit Installation
 Drain Pan Coating

 Upgraded Filtration System
 New HVAC Model + Serial Number

HVAC Restoration Program Overview – Documented Value
Other Large Healthcare System:  around Jacksonville, FL  
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Warranty



HVAC Warranty Offering

HVAC Restoration

One Partner – Single Source
Consistent Quality Deliverables

HVAC Replacement

• 1 Year Standard Parts/Labor Warranty
• New Engineering/Design Requirements
• New Healthcare Code Requirements
• More Logistical Challenges/Expenditures
• No Standard High-Performance Coatings
• No Standard Fan Array (Redundancy Setup)
• More Facility Disruption

• Restored Equipment
• 5 Year Standard Parts/Labor Warranty
• No New Engineering Requirements
• Work With Existing Healthcare Codes
• Phased Approach, Less Logistical Challenges
• High Performance Coatings - Longer Asset Life
• Fan Array (Redundancy for Backup)
• Less Workflow Disruption

5 Year 
Warranty



Q&A
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