
Widespread IAQ Complaints 
Traced to Boiler Stack Exhaust

P-TRAK™ Ultrafine Particle Counter Case Study #6

Background
Occupants throughout an eight-floor office building were routinely
complaining to building management about poor indoor air quality
(IAQ).  Their symptoms included headaches, eye irritation, sore
throat and fatigue. These widespread and persistent complaints
were primarily general in nature and could not be correlated to
particular locations, time of day or specific events.  Management
was also aware of anecdotal claims of more serious illnesses.
Although never specifically related to air quality, these claims
heightened occupant concern.

Building management made many attempts to address the
complaints.  The most comprehensive efforts related to air quality
evaluations based on the ASHRAE Standard 62-1989.  These
evaluations failed to reveal any deficiencies based on the
standard.  The resulting reports were interpreted by some
occupants as a message from management saying, “You’re 
not sick.  It’s your imagination.” 

Problem Assessment
When all conventional approaches were exhausted, building management
authorized a new investigation that used ultrafine particle (UFP) levels to
evaluate building conditions.  This 6-hour survey employed a P-TRAK™

Ultrafine Particle Counter to measure UFP concentrations in outside air
and at various locations throughout the building. All readings were
recorded in particles/cc.

The UFP concentration in
outside air, measured at
ground level and upwind
(south) of the building,
averaged 5,230. With 60
percent efficient filters in
the rooftop air-handling
unit, a reading of 2,000 to 3,000 was expected.  Average readings in the
office, however, were 16,200.  The highest indoor reading—22,600—was
tracked to an air supply diffuser.  

Additional testing demonstrated that UFP readings within the building were
consistently higher than those outside the building.  Most significantly, the
highest outdoor reading—40,000—occurred where air entered the
building through the outside air intake located near the roof.

E N E R G Y  A N D  C O M F O R T

TRUST.   SCIENCE.   INNOVATION.

I ndoor  A i r  Qua l i t y

UFPs Tracked to the Source...
• Background (outdoors) 5,230
• Expected inside 2,500
• Actual inside 16,200
• Air from air supply diffuser 22,600
• Near exhaust stack and air intake 40,000
• Average inside after retrofit 2,500
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These findings focused the investigation on the roof, specifically just
above the outside air intakes.  Readings of 40,000 between the exhaust
stack and the air intake demonstrated that the exhaust from the
building’s own boiler was being drawn down to roof level by downdrafts
caused by a 12-story building located directly south.  This exhaust air
was then drawn back into the building’s HVAC system.  Building
management and employee representatives were able to easily see and
understand the UFP measurement results.

Outcome
With the suspicion that boiler exhaust was the source of the IAQ
complaints, building management developed a strategy to ensure that
exhaust was discharged away from outside air intakes. The first
recommendation—raise the original exhaust stack beyond its original 6-
foot height—was straightforward.  A section was added to the stack to
make it 13 feet tall.

The question now was “Did the remediation work?”  Again, the P-TRAK™

Ultrafine Particle Counter gave an answer.  By measuring the UFP
concentrations around the roof and the outside air intake, investigators
showed that, while these concentrations had decreased by 75 percent, an
unacceptable amount of UFPs still entered the building.  The stack was
then run horizontally 25 feet and the height was increased to 25 feet.  An
exit cone was inserted at the top to increase the upward velocity of the
exhaust.  The P-TRAK™ Ultrafine Particle Counter showed that the
particle concentrations at the air intakes were the same as those upwind of
the stack.

Tests inside the building showed a substantial
reduction in UFP concentrations.  The reduction
was accompanied by a dramatic decrease in
complaints and a “thank you”  from the occupants
for the successful effort by management to
improve air quality.Total cost for the investigation
and remediation, including follow-up tests of the
stack, was less than $10,000.

The P-TRAK™ Ultrafine Particle Counter from TSI....
Tracking UFPs with the P-TRAK™ Ultrafine
Particle Counter is a new and
effective method for identifying
the root cause of problems.
Targeting the true source,
or sources, of unexpected
ultrafine particle
concentrations helps to clarify
indoor air quality and other
problems.  Removing, repairing or
controlling the source and shutting down pathways has been shown to
effectively eliminate related complaints. 

The P-TRAK™ Ultrafine Particle Counter uses fundamental measurement
technology proven around the world in research and industrial applications
since 1978. Its data logging feature allows the user to download field
measurements for evaluation in TSI’s TRAKPRO™ Data Analysis Software or
in common word processing and spreadsheet programs, simplifying record
keeping and reports.

See www.tsi.com for more information on the P-TRAK™ Ultrafine Particle
Counter and TSI’s full line of IAQ instruments.
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UK Tel: +44 149 4 459200 E-mail: tsiuk@tsi.com Website: www.tsiinc.co.uk
France Tel: +33 491 11 87 64 E-mail: tsifrance@tsi.com Website: www.tsiinc.fr
Germany Tel: +49 241 523030 E-mail: tsigmbh@tsi.com Website: www.tsiinc.de
India Tel: +91 80 41132470 E-mail: tsi-india@tsi.com
China Tel: +86 10 8260 1595 E-mail: tsibeijing@tsi.com

Contact your local TSI Distributor or visit our website www.tsi.com for more detailed specifications.
P/N 2980158 Rev B Copyright © 2009 by TSI Incorporated Printed in U.S.A.

TRUST.   SCIENCE.   INNOVATION.

First Attempt– 
13-Foot Stack

Second Attempt–
25-Foot Stack 
with Exit Cone

Prevailing Southerly Wind

Street Width
Building to Building

Approxmately 100 Feet

Original
Chimney

Shaded

25 Feet

Outside Air Intake

Exhaust air re-entrained 
by wind action
into fresh air intake.

Exhaust air discharged 
through new stack 
and away from fresh 
air intake.

Adjacent Building
12 Stories Tall
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