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No signs of mold inside the house
Hypothesis: mold spores migrate from the envelope into the house

Wood-frame
Old house: 80s
Leaky house

Building Science Integrated Systems:

The need for an integrated systems-based approach to address building science investigations in buildings
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The Nature of IAQ Investigation Problems:

Initiating events

PROBLEM ~=-- - mmm s oo oo o o oo oo o oo Attic Construction Boundary conditions
Symptoms , l l l J/ i
Complalnts Investigation H| IntegratEd Solution Air Barrier  Vapor Barrier Roof Roof Attic Sky House

Concerns Source eIimination/controI Construction Orientation Ventilation Radiation Pressure balance
Dispersion control ! J l l l l ‘
PROBLEM TYPE - F_l???_?'_r_ Pf??_'%l_o_r] ______________ Discontinuous Perforated Face seal roof? North? High? Clear sky Stack effect
J _ : High reflectivity? Low? Balanced
Diagnosis Synthesis Un-insulated? Supply
_ - Low thermal mass? Q Exhaust
Behavior/Effect + Rule/Structure > Cause  Required Behavior - Structure Sheathing type? cont
ontinUuous
Analysis 1 W \L W intermittent
DIAGNOSIS SOLUTION STRATEGY ____ Structure +Rule - Predicted behavior Scenarios i
v Exhaust ventilation
Generate [ > Test Saturated Roof underside Fans: Kitchen, bath
Experience ' i i ) Laundry drier
P Observations Surve\(s/Ques’Flonnalres Equilibrium RH > 80% Equilibrium RH > 90%
Hypotheses Sampling/Testing Cumulative Cumulative ‘
Monitoring = [ TN 00OF” | meemmeeeeeeeeemm e e e e e e e e e e m——m— o e
Deep & Shallow knowledge... Simulations Consequences \k v
—————————————————————————————————————————————————————————————————————— D e mold Rot ——> Spores > Exposure
. . Damage Vulnerable Health
Methodology for IAQ Investigations: individuals
Complaints ~<>% Symptoms ‘<>% Medical —<>ﬁ Diagnosis Integrated Reliability—Based Solution for IAQ Engineer solutions
Examination " typically stop in
e Odours * Allergies { nesses '| 15t line of defense the first or second
. - . bt Moisture source lines of defense
Dusty air Nose Irritation Asthma Rhinitis Retrofit Attic & Crawl
* Stuffy air * Eyesirritation Source control
e Headaches . * Treat wood against mold J
e Dizziness Infections « Customize attic ventilation Trade microbes
. « Cross-ventilate Crawl for chemicals?
Nausea Bronchitis
‘ * Fatigue L _
Link to Sinusitis 2" |ine of defense
\/ v/ % Path

Building

Air-tighten to Attic & Crawil

<«—— |AQ Investigation

Integrated Source dispersal
o _ _ o Reliability-based IAQ
Screening Sampling/Testing Full IAQ solution 3" line of defense
Monitoring Investigation Driving force _ Follow-up!
Supply ventilation: '
v Clean air provision | £ recincid  old
: —— : : —— : Dl @ e n case of re-incidence of mo
i No link to building: no action Link to building: integrated solution . Minimize spores migration
. | 4™ line of defense
Further Work: How to formalize & support the whole process? Moisture source
Demand controlled bath exhaust
Moisture source control
Case Stud . .
y Clean Air Provision
Child with asthma like symptoms
Physician: symptoms may be related to living organisms at home . e . s
Marine climate: temperature rain forest, one of earth’s most biologically productive ecosystems Alternative ventilation systems Description House Pressure
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Conclusion: Case study demonstrates that it is important to see the forest... And the trees...




