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Introduction to terms:
1) Ventilation is a universal health/safety 

requirement for occupied buildings, 3 jobs

‘Winter’ ventilation: req’d when building closed

Activity Ventilation: requires localized exhaust

Occasionally: Summer ventilation: ‘Free?’ 

cooling

2) ‘Ventilation’ implies an air exchange with 

outdoors, air which is almost always cleaner.

3) …but is often misused to describe ‘circulation’ 

of the air.



ASHRAE Std. 52

ASHRAE Std. 62.1 (Commercial) or .2 (Residential)



1920’s & 1930’s School Ventilation 

Recent zenith of ventilation awareness

Cupola (exhaust)

High level 

passive 

inlets

Era of ASHVE (American Society of Heating & Ventilation Engineers)

Note ASHVE till 1954



Dr. Ole 

Fanger’s 

research: 

Ventilation 

requirem-

ents for 

people.

~ early 

‘80’s



Dr. Fanger’s Researsch 1980’s 

80% satisfied @

11 cfm/person



Ventilation required must 

always be calculated using 

absolute CFM, (Not as a % of 

building volume)



RH 50% +/- 5%



ASHRAE Vancouver Jan. ‘20



Don Fugler, Sr. Researcher CMHC ~1985 presentation to TECA

Ventilation can handle 5 quarts/day 

but not the moisture from rising damp, 

dryer vented indoors or drying 

firewood which dwarf the 5 qts.



What’s the big Elephant in a 

residence?

Moisture!



Vancouver

Feb Daily Avg. RH =  83%

Dawson Creek

Feb Daily Avg. RH =  68%

Environment 

Canada long 

term 

averages



Or CFM/person/day
to maintain required %RH

• City 30% 40% 50%

• Tofino/Van 156 23 17

• Osoyoos 25 13 11

• Dawson Ck.13 8.7 8

• Note: @Osoyoos & especially Dawson Ck, it is so dry 
it is difficult to build a tight enough building to 
generate comfortable indoor RH without  adding 
humidity.
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Updated from 2006, Dec. ’18; -unchanged since 2014



Ventilation rate comparison
people need 10 to 15 cfm
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50 cfm bath fan exhausting 25 run for 30 minutes/day

continuously!





Don’t oversize! Today’s code allows this, tomorrow’s won’t.
The capacity of this system determines the annual operating cost.

2012 BCBC



PM 2.5

0.3



The (Broad) Respiratory Range
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PM 2.5

HEPA 

High efficiency particle arrest.

test point 99.97 % efficiency

(at 0.3 micron) 



N-95 Mask Particle Capture Efficiency

CDC 

10 nanometer (nm) 100     1000 

micrometer (µm) (or called micron)

PM 2.5

0.3

(Brownian Motion 

of molecules affects)

Their capture



Food and Drug Admin.  (USA for surgical masks)

Approx. 

line for 

N-95

PM 2.5

0.3



.1       1       10    100 1000 Nanometer Scale

Gases Nano particles 

have been studied (of aluminum etc) 

extensively by (best information avail.) 

Occup H & Safety

The Really Small Stuff Recently studied The normal size stuff 

 (Concerns of Mech. Engr’s)

0.2   0.5 4 8 > 300 

     Nanometers     Nanometers Nanometers

Micron Scale

PM 2.5

New Area of Interest (1 to 10 nm)



Dr. Chris Exley PhD

Prof Bioinorganic Chem.

Keely University UK 

The go-to guy on 

aluminum and is affect on 

the human brain

Adjuvants in vaccines

Invented 1926, still used today

Aluminum in Chem Spraying



Factors which govern annual 

heating costs of small buildings

1) Fuel Cost

2) Climate

3) Building Losses

Skin: (insulate) 60%

Drafts: (air seal) 20%

Ventilation: (reduce rate) 10%



Course covers 

1 Section (9.32)

of Part 9 of 

2012 BCBC

Written & 

presented 

in IP units
1000 persons have taken & passed





Each 6”ø elbow contributes 8’ of joint/gore leakage


