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Learning
Objectives

1. Understand how to test building enclosures using non-traditional 
methods to gain new insights into building performance characteristics.

2. Learn how pressure gauges and smoke puffers can provide information 
to uncover catastrophic problems that might otherwise be missed in a 
more detailed approach.

3. Understand how to use WiFi gauges in multiple locations to collect 
data, thereby reducing labor and increasing overall efficiency.

4. Learn what is required to perform fire suppression system 
containment, testing of pressurized stairwells and testing of false floor 
leakage.

At the end of the this course, participants will be able to:



How do WE SEE buildings

• HVAC guy – air goes where my ducts go!
• Commissioning - why is it going there?
• TAB guy, I can measure where it’s going
• IR guy, I can see where it’s going
• Envelope guy – buildings are chimneys
• Compartmentation guy – not working for me at all

Clean Agent…
UK test every building
Vancouver leaky condo …

Air and water is free to go where it wants



Recent study of airtightness of large 
buildings

(700+ buildings!)
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BUT, IT’S RELATIVE…



Database Population Characteristics



Airtightness of Buildings by Building Location

UK USA Canada

Looks like the USA is winning…



Database Population Characteristics

• Lots of USACE 
buildings
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Building Age vs Airtightness
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Guides & Manuals
www.Retrotec.com www.energyconservatory.com
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Pressure Diagnostics
WiFi act as a free technician

New applications



1 Pressure Diagnostics

What tools do you have?
• Smoke
• Digital pressure gauges
• Blower door
• Flow Hood
• Duct tester
• IR



Pressure drivers

• HVAC - one way of seeing a building – intention

• Stack 
• pressure is where the leaks aren’t. 
• Soda straw analogy

• Wind



Stack Pressure + Wind Pressure + 
Holes = Bigger Leak



DG-700 DM-2 DM32 
Retrotec The Energy Conservatory 



Qualify leaks

1-855-738-7683  | sales@retrotec.com  | www.retrotec.com 17

Find the leaks – with hand, smoke or infrared..
Another way of seeing the building

photo credit Phil Emory  



Diagnostics
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Evaluate under ambient (natural) conditions.
- Pressure boundary – Gauge   REF = Exterior
- Zonal pressure map  



Diagnostics

19



Mechanical Pressures
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Natural & Mechanical
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130 ft Tall Building in Fairbanks



Relative Impact of Driving Forces
Wind Stack Effect Mechanical (10 Pa)
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130 ft Tall Building in New York



Relative Impact of Driving Forces
Wind Stack Effect Mechanical (10 Pa)

130 ft Tall Building in Miami
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Pressure Differences and Height
• Stack effect > with height
• mechanical < with height
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Pressure Differences & Climate
• Stack effect > in cold climates
• Wind > in warm climates
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Pressure Differences - Summary
• any one could dominate



Typical 4 story office with problems



HVAC imbalance- complaints for over 6 years
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Powered Flow Hood



“The Belmont” – Ventilation to Corridors
Maybe ventilation air isn’t reaching the corridors?
• Only 40% of intake flow reaches the corridors 

directly
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Pre-Retrofit (21°C) Total = 593 L/s 
Post-Retrofit (6°C) Total = 559 L/s

Post-Retrofit  (16°C) Total = 580 L/s

Fire Damper noted to be 
closed on Floors 4, 8, & 12.



air isn’t reaching the suites from the corridors?
• Only 20% to the suites!

335 cfm, 10%

945 cfm, 29%

1,297 cfm, 41%

627 cfm, 20%



“The Belmont” – Ventilation Leakage
• 40% reaches the corridors

And, 20% of that air reaches the suites…

• goes where it is supposed to!  

Leakage of air along ventilation flow
path is a major issue.

��% × ��% = �%



“The Belmont” – Bathroom Fan Operation

• Crushed or significantly 
obstructed ducts
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“The Belmont” – Phase 2



Occupant Interaction - Windows
-22

Source: CMHC, Gary Proskiw

Outdoor Temperature [F]
-4 14 32 50 68 86



14 windows open at -25 C
inset shows open window



Find the open window



Occupant Interaction - Windows

Average 
Operable
Window



Multi-Fan Testing for 
Large Buildings and Multifamliy buildings

40





measurement scheme

-semi-automatic test in both directions
-data collecting by FanTestic-24 software
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Reason for Testing vs Airtightness
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Mandated performance and testing makes a 
big difference!





Ethernet cable extension
• Up to 100 m or 328 feet each



Ethernet cable, up to 328 ft

Switch / 
Router / LAN



Testing 1 2 3
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1  

49



Test Method

1-855-738-7683  | sales@retrotec.com  | www.retrotec.com 50

Single unit –need adjoining locations pressure opening.

Neutralization test – create pressure on adjoining side to determine 
leakage to that side

Multiple fans and multiple units simultaneously.



Neighbors
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Isolating adjoining structures.



1 Zone to zone leakage
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1200 CFM
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1100 CFM



3
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900 CFM



4
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850 CFM
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750 CFM



'Mr. Watson, Come Here ... ’  
1876

57

Use technology to work smarter.



Use technology to work smarter.

58i

2007 BYOD
B r i n g  y o u r  o w n  d e v i c e .



2 WiFi Gauges – be in two places at once. 
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DM32 Smart Gauge Firmware update

USB



Use technology to work smarter

61

simple as On & Off.

– On– OffDucTester



Commercial duct tester turned on and off 
remotely



Smartphone - tablet app
GaugeRemote App. 

63
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PC app is Virtual Gauge 
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tubbing not included 



rCloud
runs on any internet enabled 4G tablet or 
phone



Direct Data from gauge
Geotag (map) & Time Date Stamp

Stored & Shared on the Cloud 

67i



rCloud

68i



Automated 
testing, (no 
manual entry)
• Blower door 
test

- single 
point test

- multipoint 
test
• Duct test

rCloud - local testing protocols 





rCloud

71i



rCloud

72i



rCloud - reports can be emailed

reports can 
also be viewed 
online.



rCloud

74i



rCloud

75i



3 New applications

• Stick with your expertise
• Add services to what you do already
• Find strategic partnerships



Under Floor Air Distribution testing
0.15 CFM/ square foot 

@ 12.5 Pa

Compliments of Phil Emory, 
Neudorfer Engineers



UFAD Testing “Ducted System”

Compliments of Phil Emory, 
Neudorfer Engineers



UFAD Testing “Ducted System”

Compliments of Phil Emory, 
Neudorfer Engineers



Area of Refuge, Critical Care
FEMA 453



Large building          Integrity test Temporary Refuge test



•Component testing 
doors, fixtures, materials

•Control room pressurization



Window testing



Enclosure Integrity Testing 



Enclosure Integrity Testing 



Enclosure Integrity Testing – air sealing 



Enclosure Integrity 
Peak Pressure now 
required in 2012 NFPA



ΔP= + 8 Pa

Infrared on Steroids



ΔP = - 8 Pa



Passive and Active Smoke control systems 



Disconnect Floors



Passive House

0.6 Airchanges per hour = 30 square inches
Average Frame 3.5 square inches



Pressure mapping and 
diagnostics



Rain penetration testing 



Roof membrane testing 



Pressurized stairwells



Seal shafts

Elevator 
piston 
effect



Compartmentalize the laundry room 



Tools



Residential, Low Flow, High Pressure



Residential, Commercial, High Pressure



Powered Flow HOOD 
with your Blower Door

Sierra Building Science, CA



Create partnerships

• Bank of America
• Amazon
• Home Depot
• Walmart

Are all investing in conservation

Ally with associated companies, insulation, solar, building science 
specialists, 



Bouygues Building Canada



Find Partners worldwide



Send details of 
List your services - partner up                                 colin@retrotec.com

.

Air Sealing Services –shafts, enclosures, floor to floor, smoke containment

Airtightness Testing multi-fan testing, air barrier testing
Commercial Duct Testing

Component Testing of doors and windows. Water penetration testing

Enclosure Zone testing: Area of Refuge, Raised Floor, Pressurized Stairwells, Control Rooms 

Fire Enclosure Integrity Testing for Hold Times and Peak Pressure evaluation

HVAC Engineering

HVAC installation

Performance Modelling
Testing and Balancing
Commissioning


