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Summary 
 
After an initial examination of six buildings at York University, an external firm, CFMS Consulting 
Inc, conducted an examination of elements in the HVAC systems of five more buildings at York 
University’s Keele and Glendon campuses(.  The HVAC in these eleven buildings were shown to 
be in a bad state of repair and the resulting quality of the ventilation is questionable. 
 
As with the first six reports, this new set of five reports shows that existing ventilation equipment 
is characterized by broken sensors, ventilation actuators which don’t work as commanded and 
incomplete building automation systems. 
 
The real state of air change rate (ACH) in these eleven buildings on the Keele and Glendon 
campuses remains unknown.  The consultants suggested estimates for air change rates but did 
not measure them directly, so their claims are unverified. Rather than measure air flow, the 
consultants relied on the unverified output from the Johnson Controls BAS systems or a 
combination of mechanical drawings and guesses about ceiling height.  
 
The CFMS reports implicitly demonstrate that the as-built HVAC designs, many of which which 
rely on CO2 sensors that are shown here to produce anomalous readings, is flawed.  Combined 
with the fact that air change rates cannot be reliably determined from multiple BAS units and 
were not directly verified/measured by the CFMS consultants, I would strongly advise that we 
consider following the example set by public schools across Ontario and install in-room air 
cleaners (e.g. HEPA) in all indoor spaces at York University.  
 
About James Andrew Smith 
 
Dr. Smith is an Associate Professor, Teaching Stream at York University.  He holds bachelor’s and 
master’s degrees in Electrical Engineering (Alberta) and a PhD in Mechanical Engineering (McGill).  
He is a licenced Professional Engineer in Ontario. His engineering background is primarily in 
robotics, instrumentation and control systems.  His feedback is framed by that particular 
technical background. He does not have specific technical training in PPE, air quality or HVAC.  
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Overview of reports on Curtis, York Hall (Glendon), Ross, Vanier and Petrie 
 
These five new CFMS reports, as with the original six reports, paint a bad picture of the state of 
ventilation at York University.  These reports provide further evidence of broken, worn or de-
calibrated components and it is likely that air is not being refreshed and cleaned at the rates 
that our community needs during this pandemic. 
 
As with the original set of CFMS reports, I believe that there are methodological errors, errors 
in communication and calculations, and a lack of accountability in reporting in these new 
reports. 
 
Concerns with Methodology 
 
Interviews 
 
While the “site inventory” section states that building staff were “interviewed”, no 
transcriptions or summaries of these interviews provided. 
 
Functional Performance Tests 
 
No details are provided with respect to the type of temperature sensor used in-situ (i.e. in the 
teaching spaces).  Section 2.3.1 of the CFMS reports (“Sensor Checks”) states that CFMS was to 
“verify the location and calibration of sensors.”  For even the most straight-forward sensor, a 
thermometer, no evidence is provided that a trusted (e.g. NIST-traceable) device was used to 
verify the BAS temperature output, or even for spot-checking room temperature. 
 
The process undertaken to report in-situ air changes per hour (ACH) is erroneous.  Air changes 
per hour in the “Commissioning Sheets” in the Appendices are given in the “Actual” columns.  
They are calculated values and were not verified, as verification would have required empirical 
measurement.  Rather, the ACH calculations were based on BAS-reported airflow values (e.g. 
Curtis Lecture Halls L and M) or mechanical drawings (e.g. Room 170, 172, A220 in York Hall – 
Glendon).  This makes their inclusion in the “Actual” column inappropriate and misleading to 
the reader. They are, at best, ideal estimates and very likely do not reflect the real value of air 
changes.  Measurements with calibrated instruments external to the BAS are required, (as per 
the “Sensor Checks” section of each report) and this was not done. 
 
A striking example of why this is erroneous is shown on page 23 of the York Hall – Glendon 
report.  In Room A220, the diffusers have been blocked with tape, but the CFMS report states 
an unlikely high value of 14.8 ACH (levels similar to a chemistry or medical lab).  Were a tracer 
gas analysis of the room to be carried out, it is likely that the actual ACH value would be far 
lower. 
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Even qualitative assessments of air flow were reported in a questionable manner. After the 
blank data table on page 16 of the Vanier College report, we see, on page 17, along with 
pictures of “damaged” air vents (diffusers), a note that there was “good air flow” in room.  First, 
the implication, by omission, is that the middle rows of the classroom have “bad” or “not good” 
air flow.  Second, there is no quantified definition for what constitutes a threshold between 
“good” and “bad” airflow. 
 
Poor Communication and Errors in Math 
 
This set of five reports, like the previous set, are riddled with spelling and grammatical 
mistakes.  Beyond mere annoyance, this makes some of the statements and recommendations 
made in these documents difficult to understand. 
 
Beyond grammar and spelling, many items in the reports simply aren’t completed.  For 
instance, it is perplexing why there are so many standard “YES/NO” question in each document 
that have neither the YES nor the NO selected.  Units are not given or are mistakenly stated – 
like square feet given for room volume (Curtis and York Hall reports). 
 
We see further evidence of poor communication skills in elements like the blank tables found 
on pages 16 and 17 of the Vanier report.  Units are missing in rows 4 and 5 of the tables on 
pages 19, 20 and 21 of that report.  They could be in metric or in imperial – the reader has to 
guess. 
 
This lack of clarity in units is also a problem for the reports’ author(s).  On page 21, an ACH of 
0.4 is reported. On the surface, this is just a really low number that shows poor ventilation in 
the room.  However, upon careful examination of the context, it is actually very likely that the 
author used both imperial and metric units without conversions while conducting the 
calculation.  Apparently, the author took the metric flow value of 35 L/s and attached an 
imperial unit to it (CFM), resulting in a calculation like this: (60 min/hr) / (4715 cubic feet / 35 
L/s CFM) = 0.4 ACH. 
 
This mistake was done at least one more time, in the Ross Building data for S701: (60 min/hr) / 
(6002 cubic feet / 472 L/s CFM) = 4.7 ACH. 
 
Accountability 
 
Each document has space dedicated to name, signature and date for people associated with the 
work undertaken.  Given that the company which undertook this work is registered with PEO, 
the company should be accountable for the work reported on and, in my opinion, at least one 
name should be attached to each document. 
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Response to Technician Spreadsheet (CFMS HVAC Commissioning Report and Actions 
Record_v2) 
 
No mention of McLaughlin, Stedman, Bethune or Founders CO2 sensors being fixed.  No 
mention of whether the Winters CO2 sensors are verified. 
 
No clarification on the apparent mixing of Bethune and Stong screenshots in the CFMS reports. 
 
No action plan is stated for some of the issues raised for York Hall – Glendon. 
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Vanier College Report 
 
The 0 ppm CO2 value, the -40 deg C Outside Air Temperature and the 0.0 percent relative 
humidity values on page 8 are erroneous, indicating broken, missing or mis-calibrated sensors.  
I don’t understand why CFMS would recommending that the sensors be “removed.” (pg. 10) 
 
It is important to point out that CFMS lists the sensor issues under section 1.4 (“System 
Alarms”) on page 15.  The note implies that CFMS believes that erroneous values in the sensors 
like these should trigger alarms for YorkU staff.  I agree. 
  
Issues with the steam piping and the plenum are raised on page 10. 
 
It’s not clear why tables on pages 16 and 17 are blank. 
 
The report contains a math error in the reported 0.4 ACH value on page 21.  This is the result of 
a mix-up of units (0.4 ACH = (60 min/hr) / (4715 ft^3 / 35 L/s).  Metric and imperial units are not 
interchangeable. 
 
The actual air change rate should be measured using tracer gas or other standard empirical 
approach. 
 
On page 7, the note on “AHU-1, serves” is incomplete. 
 
Why is the specific MERV rating not specified on page 13? It is supposed to be MERV 13 or 
better.  This should be clarified. 
 
None of the YES/NO items on pages 14 and 15 are answered (either Yes or No). 
 
Why are no authors listed on pages 15 and 22 of the report and why is the document not 
signed?  One would expect better given that CFMS Consulting Inc. is registered with PEO with 
an active Certificate of Authorization (CoA 100126986). 
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York Hall (Glendon Campus) 
 
On page 3, seven teaching spaces are mentioned, but only six appear in the appendix. 
 
On page 10, the first unit is described as “dirty” and the cooling coil piping is described as being 
in “poor repair.”  Issues with the diffusers, as well as temperature issues are described on page 
11.  The second AHU is described, on page 13, as being both uninsulated and “in need of 
repair.”  There are issues with dampers not closing completely or not moving. (pg. 14) 
 
Units for room volume are incorrectly stated in square feet, not cubic feet. 
 
Air change rates were estimated in three rooms from mechanical drawings.  (pgs. 20, 21 and 
22)  It should be measured directly to reflect the reality of the current building operation, not 
an ideal, unverified intent.  In other rooms, air change rates like 13 and 14.8, seem overly 
optimistic, especially given that one of the rooms had tape covering the diffusers. (pg. 23) The 
actual air change rate should be measured using tracer gas or other standard empirical 
approach. 
 
Why is the specific MERV rating not specified on page 13 and 16? It is supposed to be MERV 13 
or better.  This should be clarified. 
 
None of the YES/NO items on pages 14, 15 or 17 are answered (either Yes or No). 
 
Why are no authors listed on pages 15, 18 or 26 of the report and why is the document not 
signed?  One would expect better given that CFMS Consulting Inc. is registered with PEO with 
an active Certificate of Authorization (CoA 100126986). 
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Curtis Lecture Halls 
 
The CO2 value on pg. 7 is 328ppm.  This is not correct and indicates either a broken or de-
calibrated sensor. 
 
The airflows reported for both classrooms is suspected to be incorrect. Air flow rates of 424.8 
L/s and 439.8 L/s appear on both pages 13 and 14.  The two rooms are shown to be serviced by 
two different AHUs and for two sets of values to be identical, down to the first decimal point, 
means either a striking coincidence or an error.  
 
The outdoor air damper mentioned on pg. 8 does not appear to be working correctly. 
 
On page 13, Vanier College is mentioned, even though this is the Curtis Lecture Halls report. 
 
On page 14, the room is described as “negative to the corridor”.  It’s not clear if this means 
pressure, temperature or something else. 
 
The 11.5 ACH listed on page 14 seems unlikely.  The actual air change rate should be measured 
using tracer gas or other standard empirical approach. 
 
Why is the specific MERV rating not specified on page 10? It is supposed to be MERV 13 or 
better.  This should be clarified. 
 
None of the YES/NO items on pages 11 and 12 are answered (either Yes or No). 
 
Why are no authors listed on pages 12 and 15 of the report and why is the document not 
signed?  One would expect better given that CFMS Consulting Inc. is registered with PEO with 
an active Certificate of Authorization (CoA 100126986). 
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Ross Building 
 
CFMS observed that there was “very low air flow” in Room S701 (pg. 25). The report also 
contains a math error in the reported 4.7 ACH value on page 25.  This is the result of a mix-up of 
units (4.7 ACH = (60 min/hr) / (6002 ft^3 / 472 L/s).  Metric and imperial units are not 
interchangeable. 
 
The 18.1 ACH reported for S507 seems unlikely as this would be comparable to values in a well-
designed chemistry or medical lab. (pg. 26) It’s difficult to determine how the ACH for N302 was 
determined and how the CFMS employee can be certain that the “ACH will be higher than 
calculated”, or what is meant by the “damper was hitting.” (pgs. 27 – 28). Likewise, it is difficult 
to determine how the CFMS-reported ACH values for N306 and S205 were calculated (pgs. 29 
and 31) and the note that the “full heating mode” was observed when the BAS graphics 
reported “fully cooling” is concerning. (pg. 30) 
 
The reported ACH values for S160 and S101A (up to 12.6 and 15.4, respectively) seem unlikely 
as this is more typical of a well-designed chemistry or medical lab. (pgs. 33, 34) The actual air 
change rate should be measured using tracer gas or other standard empirical approach. 
 
The Air Handling Unit (AHU-1) shown on page 8 appears to be offline.  The report page shows 
“????” throughout.  Furthermore, CFMS reports that the “return air dampers did not close”. 
(pg. 8 and 15).  The return air temperature on page 15 is very high (29 degrees… assuming 
Celsius, but no units given). This is concerning. 
 
The CO2 sensor for the Air Handling Unit (AHU-12) on page 11 is broken or de-calibrated.  It 
reports an impossible value of 2.6ppm.  Other elements of this AHU appear to be out-of-order 
given the “????” markings on page 12.  The dampers for this AHU were not verified. (pg. 12) 
 
Many concerns were raised by CFMS regarding the teaching spaces.  On pages 13 and 14, we 
see concerns ranging from parts being “offline”, parts “rubbing” and setpoints being unknown.  
The source and return grills are too close in Room N836. 
 
Why is the specific MERV rating not specified on pages 15 and 18? It is supposed to be MERV 13 
or better.  This should be clarified. 
 
None of the YES/NO items on pages 16, 17, 19 and 20 are answered (either Yes or No). 
 
Why are no authors listed on pages 17, 20 and 35 of the report and why is the document not 
signed?  One would expect better given that CFMS Consulting Inc. is registered with PEO with 
an active Certificate of Authorization (CoA 100126986). 
 
The initial site visit for the Ross Building was conducted on February 25, 2022.   However, the 
site was apparently visited again on May 10 (pg. 8).  What is the reason for the apparent second 
visit? 
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Petrie Science and Engineering 
 
This report states on page 3 that “1 AHU and 6 classrooms” were to be examined, but only 3 
classrooms were described in the Appendix. 
 
The Return Air temperature sensor in Petrie is missing, broken or mis-calibrated.  It is currently 
reporting a bizarre value “0,534.5??? deg”, as shown on page 8 of the report.  This has been 
flagged by CFMS.  How long this has been the case and why this had not been dealt with before 
by York staff are open questions.  While the report states that the Return Air Temperature 
(RAT) sensor “does not exist”, (pg 14) this may not be the case.  It may exist but is possibly 
broken.  This needs to be ascertained. 
 
It is unknown whether MERV 13 filters (the minimum recommended by ASHRAE) are currently 
in use in Petrie, or what the damper condition and position are.  While CFMS staff claim to have 
not verified either because of ongoing lab work within Petrie, they should have, at minimum 
interviewed key York staff (Section 2.1 of the CFMS Retro-Commissioning Methodology) for 
their thoughts of these two matters. 
 
The suggested course of action for the preheat coil valve is poorly written, rendering it unclear.  
(pg 9) It should be rewritten. 
 
None of the YES/NO items on pages 13 and 14 are answered (either Yes or No). 
 
Why were the room volumes for Room 321, 317 and 402 not measured?  (pgs. 15 – 17) I would 
assume that the CFMS employee had access to building plans or a tape measure.  Units are 
missing from the tables on pages 15 – 17.  A temperature value of 198 is reported on page 16, 
but no units are given.  BAS values are missing in the table on page 16, but the author states 
that the room is serviced by “AHU 2” – the air handling unit described in section 4.1.1 of the 
report.  The blank spaces in the tables on pgs 15 – 17 should be explained. 
 
By stating, on pages 15 and 16, that air changes per hour are “calculated” the report author(s) 
confirms that no measurements (either for Petrie, or, most likely, for any other building 
examined) were carried out to determine the ACH values.  This is concerning. Furthermore, the 
author states that “a lot of air” was “delivered”. (pgs. 15 and 16)  These qualitative statements 
are not helpful.  The actual air change rate should be measured using tracer gas or other 
standard empirical approach. 
 
Why are no authors listed on pages 13 and 18 of the report and why is the document not 
signed?  One would expect better given that CFMS Consulting Inc. is registered with PEO with 
an active Certificate of Authorization (CoA 100126986). 


