
My message 

• Most foam applications result in very high-
performing building enclosures. 

• Once in a while, things can go wrong. 

• How can we as owners, designers, inspectors, 
contractors, installers, and administrators be sure 
that we get the best possible results? 

– Specify or require quality assurance in your projects 

– Perform quality assurance protocols during the work 

– Verify quality assurance after the work 

 



Resources & information 

Web site - www.hcfennellconsulting.com 

• Resources (20+ pages of documents lists) 

• Planning foam projects 

– How to select foam products 

– How to select foam contractors 

– Special foam applications 

• Diagnostics and quality assurance techniques 

• Technical resources by category - Building science, 
foam, safety, quality control, products, etc. 

• Sample completed projects with details 

• Foam industry commissioning services available 



Four types of QA for foam plastic = causes  

1. Design  
– Verify that the right type of foam is being used for the application 

– Verify that the design reflects good building science for the specific 
application 

– Verify the intent (product quality and application performance) of 
the design  

2. Chemicals 

3. Installation  
– Processing 

– Technique 

4. Installation follow-up 
– Maintain minimum cure requirements 

Comment: In the old days, the contractor was responsible for all of these, 
plus training and education.  Now, it is only #2 and #3. 



Chemistry issues and QA 

B.  Concerns for the chemistry 

1. Prone to stratification when stored (requires mixing) 

2. Must be the right temperature 

  a.  When stored 

 b.  When processed 

3. The A-side requires a dry gas blanket 

4. Work-arounds for each 

 a.  Specify processing to manufacturer’s specs. 

 b.  Require process monitoring records as a  
     submittal (monitor output) 



QA for Chemicals 

Before the installation 
• Verify QA procedures at the factory – use proven 

products, ask for QA documentation 
• Keep records of the lot numbers used for each project 
• Maintain proper temperatures during storage or 

shipping - Do not store above 86F or below freezing 
    

During the installation 
• Maintain proper material temperatures 
• Maintain proper ambient and substrate temperatures 
• Maintain proper process-equipment temperatures – 

verify heaters are working properly (pump and gun) 
 
Require process temperature and flow monitoring records as a 
submittal 



Too cold 

Foam rigs are normally insulated and heated to keep the 

“A” and “B” components at their appropriate storage or feed temperatures.  

(Rigs parked outside at the site overnight with no heaters) 



QA for processing the chemicals 

Processing 
1. Verify pump is on ratio – monitors or scales 
2. Maintain an adequate mix –  regular test shots 
3. Verify chemical, pump, and hose heat temperatures are 

properly set and maintained for the product – 
temperature monitors  

4. Maintain proper ongoing quality assurance protocols to 
avoid changes after initial setup (Ideally use monitors 
with shut-down capability) 

Hint: Require QA processing reports as submittals  
to assure product quality 



SPFA AY 137 Guidance Document 



SPFA AY 137 

 In order to properly spray polyurethane foam, the 

equipment must be capable of storing, pumping, heating, 

mixing, and spraying these two components at the material 

supplier’s recommended temperature, viscosity, and 

material ratio. 

 In general, five equipment elements are necessary to 

spray polyurethane foam: 

 
1. Material storage and handling system 

2. Material feed system 

3. Proportioner pumping/heating system 

4. Material Delivery hose system 

5. Spray gun.  (this is the end of the process, where the material has 

to meet the mfg's processing requirements.) 



SPFA AY 117 

The proportioner commonly consists of two positive displacement, 

double acting piston pumps with a common drive system. This design 

assures that the “A” and “B” components will be delivered to the spray 

gun at constant ratio at high pressure.  

 

A heating system is necessary to raise the temperature of the “A” and 

“B” components in order to lower their viscosities.  Without lower 

viscosities, the materials would not mix properly at the spray gun 

resulting in poor foam quality. However, some proportioners do not 

have a primary heating system built into them.  

 

Material heat is normally supplied in two stages: a primary heater (or 

pre-heater) and a heated hose. Generally, the primary heaters are 

responsible for heating the “A” and “B” components to their application 

temperatures while the heated hose is designed to maintain that 

temperature during application. 



Complete QA system diagram 



PROCESSING CHARACTERISTICS AND RECOMMENDATIONS  

RECOMMENDED PROCESSING TEMPERATURES Preheater Hose  

Component A 100-130°F  100-130°F  

Component B 110-130°F 100-130°F  

 

These temperatures are typical of those required to produce acceptable product using 

conventional Gusmer or Grace equipment.  Environmental conditions may dictate the use 

of other temperature ranges.  However, under no circumstances should a temperature of 

140F be exceeded.  It is the responsibility of the applicator to determine the specific 

temperature settings to match the environmental conditions and his own equipment. 

 

PROCESSING CHARACTERISTICS  

Machine Mix at recommended temperatures*  Winter  Regular  

Cream Time 1 second  2 seconds  

Tack Free Time On Rise On Rise 

Cure Time 4 Hours  4 Hours  

 

Product Data Sheet 



Industry-standard requirements 

1. Comply with the foam manufacturer’s requirements 
2. Follow the SPFA guidelines for equipment 
3. Follow the SPFA guidelines for foam safety 
4. Follow the OSHA guidelines for workplace safety 
5. Follow the SPFA guidelines for foam processing 

Transmittals:  
• Require compliance with all of these in the Specifications 

or the Work Requirements for the project to assure 
product quality 

• Prequalify installers to verify that they can comply with 
these requirements 

• Require documentation of compliance in the submittals 



Off ratio – B-rich 



Infrared locates off-ratio material 



Pattern analysis discovers off-ratio material 





Standard OEM QA Equipment 



OEM PU Foam processing 



Graco 



Graco 



Flow meters 



Flow meters 





Ratio, use, and 

temperature monitor 

Mobile Spray Rig (Bulk foam) 



Complete Monitoring System 

1. Primary heaters 

2. Hose heaters 

3. Hose high limit 

4. Flow – batch and total 

5. Flow – ratio A to B 

6. Digital outputs 

7. Alarm and shut off set 

points for all monitored 

systems 

1. Thermistors 

2. Air valve 

3. Wiring 

1. Pressure 

2. Ambient temp. & 

humidity 





QA for installations 

1. Verify substrate material compatibility for adhesion  

2. Establish and maintain temperature requirements 

  a.  Ambient 

  b.  Substrate 

4. Substrate conditions – clean and dry 

5. Monitor pass thickness 

6. Take periodic test shots and verify product quality 



Substrate compatibility 



Substrate compatibility 



Substrate temperature 

RECOMMENDED SUBSTRATE TEMPERATURES  

At time of application RT2045 Winter RT2045 Regular  

Minimum 40°F 60°F  

Maximum  80°F 120°F 

 

For applications below 40F, FOAM-TECH personnel should be consulted.  At the lower 

end of the indicated temperature ranges, flash passes should be avoided. 

the installer’s 

Product Data Sheet 



Hot roof and pass thickness issue  

Thermal 

shock 



Pass frequency and thickness   

1. Verify core temperature before installing new passes 

2. Requires QA tests for pass and total insulation 
thickness 

Technical Issues 

Submittals: Require Work and QA reports, including these 
measurements, to verify product quality 



Pass thickness test 



Too hot - burnout 



Hot roof and pass thickness issue  

Thermal 

shock 



Pass frequency and thickness   

1. Verify core temperature before installing new passes 

2. Requires QA tests for pass and total insulation 
thickness 

Technical Issues 

Submittals: Require Work and QA reports, including these 
measurements, to verify product quality 



How can we verify long-term performance? 

Anticipate building 
movement in the design and 
installation 

– Provide control joints where 
necessary 

– Relieve stresses with 
surface cuts or bond 
breakers where necessary 



Control Joints 



Control Joints 

Allow movement to relieve stress, while maintaining air 
barrier continuity and water management 



Tools of the QA trade 

1.  Pull / adhesion test tool 
2.  Density check kit 
3.  Compressive strength gauge 
4.  Temperature meter 
5.  Relative humidity meter 
6.  Slit test knife 
7.  Theatrical fog machine 
8.  IR camera 
9.  Blower door 



Testing foam properties 



Foam inspections – Installation quality 



Installation quality assurance 

Graduated beaker 

displacement 

density test 

Courtesy: Air Barrier Association of America 



Cell Geometry 

• Elongated cells are stronger parallel to the long axis than perpendicular to 
it (similar to the grain in wood).   

• Elongated cells usually mean improper application technique. 



Elongated cells are weaker perpendicular to the grain and 
thermal shock causes the material to shrink laterally. 

Cellular density 



Foam inspections – Project identification 





Density Profiles 

Sample 10A Sample 5B

Pass thicknesses 1.5" - 7" 1.5" - 2"

Percent change 6% 25%

Average density for entire sample ~1.8 ~2.2

Slice #1 2.95 2.56

Slice #2 1.94 2.15

Slice #3 1.69 2.14

Slice #4 1.56 2.35

Slice #5 1.77 2.47

Slice #6 1.78 2.32

Slice #7 1.95 2.15

Slice #8 - 2.13



Density Profiles 

Density over sample profile
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Correct pass thickness 

Blue line: Incorrect pass thickness 

Red line indicates minimum density (2.1#/cu. ft.) for good dimensional stability 



On-site testing 



Adhesion test 



Adhesion test 



Adhesion test 



IPF – Bulk foam 

Infrared QA of foamed-in-place insulation – 

effective year-round (240F) 



IPF – Bulk foam 

Infrared QA of foamed-in-place 

insulation behind 1” plaster – 

effective year-round (240F) 



Good technique 

 

Good technique also saves material ($) 



Technique 

Better depth control 

Self supporting 



Below grade application 

Technique 



Unvented roof application 

Technique 



Drainage plane application 

Technique 



Bad technique 

Uneven installation - voids 



Bad technique 

Lack of over-spray 
protection 



Post installation problems 

1. Failure to maintain minimum cure requirements 
2. Inadequate quality assurance protocols 
3. Lack of protection against damage by related 

trades 
 
 

Note: Product Data sheets and ESRs report cure 
requirements – verify compliance with the 
manufacturer’s requirements 


