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Processing QA for Spray-applied 
Polyurethane Foam (SPF) –

New Equipment and Test Shot Method





The typical processing system

The foam industry has relied on this type of equipment to provide quality 

processing since 1945 (1:1 ratio and the right pressure and temperature)

Courtesy: Graco, Inc.

A-side 

chemical
B-side 

chemical







The processing system

The gun is where it all happens.  The chemicals are combined and mixed in the 

gun.  If all of the previous steps are complete, and nothing has changed in the 

last few feet of hose, we should be dispensing good quality material.

Supply 

chemicals
Proportioner Hose assembly Gun

Transfer system





The steps in processing high-quality foam



The processing system

AB

Pre-conditioning - Measure supply 

chemical temperatures at the inlets of 

the A & B transfer pumps







Processing 85%

Installation 15%

Causes of foam problems*

*Not including problems that are actually 

building science or design issues

Improper processing is one cause of IAQ issues

How many problems are due to processing?







Manual 

verificatio

n only

Classic 

machine 

controls

FPM 

reporting

A - Shipping & storage temperature  (F) X
B - Shipping & storage temperature  (F) X

Recirculation - required or prohibited X X X X
Mixing - Adequate or prohibited X X X X
A - Supply chemical temp.  (F)
B - Supply chemical temp.  (F)

A - Proportioner inlet temp. (degrees F) X X X X
B - Proportioner inlet temp. (degrees F) X X X X
Transfer rate/pressure to proportioner X X
A - Pressures (PSI) X X X X

B - Pressures (PSI) X X X X
A-B pressure difference (PSI) X X X X
Flow ratio (by volume) X X
A - Temperature at proportioner (degrees F) X X X X
B - Temperature at proportioner (degrees F) X X X X

Temperature  in the hoses (degrees F) X Sometimes X X
Temperature at the gun (degrees F) X X
Length of cure period (hours) X X X X
Test shot quality X X X X

Manual vs. Automatic verification FPM 

triggers 

automatic 

shut down 

X - Off site

Processing Parameters by method

Coming soon

X = manual,  Pink = Critical feedback not provided, Green = Critical feedback & control provided



The processing system

The foam industry relies on this equipment 

to provide processing quality with no 

feedback about the actual flow ratio

Courtesy: Graco, Inc.



Manual calibration – by volume

E30 pressure set at 750 psi



This is a snap shot in time, 

but a worthwhile QA check 

for equipment performance

This one was off by more than this 
manufacturer’s 2% tolerance –
chemical temperature was too low

After heating the supply 
chemicals, the test result was 
within 1%

< 1%





This calibration test 

is within 3% 

(recirculation block 

adapter)



This system was off 

ratio by about 14% 

until these kinks 

were eliminated

Calibration can identify restrictions











OEM monitoring systems



QA monitors with fault-

protection capabilities have 

been in use since 1954



Mobile Spray Rig (Bulk foam)



Ratio Monitor

Automatic ratio and temperature monitor



First seen at SPFA 2019 

spray foam Conference



“Prevent, Detect, and 

Monitor Off-Ratio 

Conditions”









Ratio monitor 

products
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Industry-standard 

machines (1950)
3+ N/A No No Yes Yes No No No Yes No No Partial

Akurate Dynamics 

Delta CPS
9- No Yes No Yes Yes Yes Yes Delayed Yes No Delayed Yes

Graco Reactor 2 Ratio 

Assurance system 
9+

Some 

Models
No Yes Yes Yes Yes Yes Yes Yes No Yes Yes

Polyurethane 

Machinery Corp.
8 No No No Yes Yes Yes Yes Yes Yes No Yes Yes

PFPI ratio monitor 

(1995)
9 Yes No No Yes Yes Yes Yes Yes Yes No Yes Yes

(Critical parameters) No Yes

Processin

g 

parameter

s











The processing system
The foam industry relies on this equipment 

to provide processing quality with no 

feedback about the actual flow ratio

Courtesy: Graco, Inc.



• Safety Data Sheets 

• Evaluation Service Report 

• Marketing documents





Manufacturer

Product

Seasonal formulation

Low limit, 

Min.
Target

High limit, 

Max.

A Shipping & storage temperature  (F)

B Shipping & storage temperature  (F)

A Preconditioning temperature  (F)

B Preconditioning temperature  (F)

A Supply inlet temperature (degrees F)

B Supply inlet temperature (degrees F)

Recirculation / mixing required

Transfer rate/pressure to proportioner

A Pressures (PSI)

B Pressures (PSI)

Maximum A-B Pressure difference (PSI)

Flow ratio (by volume)

A Specific gravity

B Specific gravity

A Temperature at pump (degrees F)

B Temperature at pump (degrees F)

Temperature  in hoses (degrees F)

Temperature at gun (degrees F)

Reactivity profile (seconds)

Length of cure period (hours)

Others (list here):

Setting/thresholds

Conflict

Missing

Critical - missing

Processing Matrix

Chemical ProcessingTwenty process 

parameters on the 

checklist





Manual 

verificatio

n only

Classic 

machine 

controls

FPM 

reporting

A - Shipping & storage temperature  (F) X
B - Shipping & storage temperature  (F) X

Recirculation - required or prohibited X X X X
Mixing - Adequate or prohibited X X X X
A - Supply chemical temp.  (F)
B - Supply chemical temp.  (F)

A - Proportioner inlet temp. (degrees F) X X X X
B - Proportioner inlet temp. (degrees F) X X X X
Transfer rate/pressure to proportioner X X
A - Pressures (PSI) X X X X

B - Pressures (PSI) X X X X
A-B pressure difference (PSI) X X X X
Flow ratio (by volume) X X
A - Temperature at proportioner (degrees F) X X X X
B - Temperature at proportioner (degrees F) X X X X

Temperature  in the hoses (degrees F) X Sometimes X X
Temperature at the gun (degrees F) X X
Length of cure period (hours) X X X X
Test shot quality X X X X

Manual vs. Automatic verification FPM 

triggers 

automatic 

shut down 

X - Off site

Processing Parameters by method

Coming soon

X = manual,  Pink = Critical feedback not provided, Green = Critical feedback & control provided





SFC "Guidance on 

Best Practices for the 

Installation of Spray 

Polyurethane Foam“  







Always do test shots before starting the installation

“Surfboard” strip tests



Remember not to 

spray in the normal 

back-and-forth 

pattern when doing a 

strip test.

Label these and take photos 

of the strip tests as proof of 

quality.



Variations in color, cell size, and texture show inadequate temperature or 

mix.  The textured area in this photo was friable and easily broken. 



Always do test shots before starting the installation, if for no other 

reason than to clear the cold material from the whip.  This type of 

material could put the entire project’s quality in question.

Strip tests can show lead and lag, 

poor mix, and cold material.



Color, texture, and cell 

shape variations indicate 

unmixed, unreacted, or 

off-ratio chemicals.



Cut cross-sections and confirm cell size and shape, and color uniformity
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