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ÅAnomalies & Buildings

ÅBAS anomalies
ÅControl and operation anomalies

ÅLabelling anomalies

ÅEnergy use anomalies
ÅBuildings

ÅPlants

ÅWhy are these anomalies so prevalent in buildings?

ÅWhat is our role as researchers to address these 
challenges?
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Å Abnormalities are deviations from 

what is standard, normal, or 

expected

Å Deviations of interest to the analyst 

ænot your boring noise

Å Anomalies are rare events in many 

engineering fields, except in 

buildings
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Type
Number of BAS 

points
Units Start date End date

Room temperature 

setpoint

131

ąC

Nov 9, 2017 May 31, 2018

181 Dec 16, 2017 May 31, 2018

178 May 4, 2017 May 31, 2018

AHU fan schedule 191 0 or 1 Feb 11, 2018 May 31, 2018

Outdoor air intake 

damper position

37 0 to 

100%

Nov 16, 2017 Aug 31, 2018

10 Mar 16, 2018 Aug 31, 2018

CO2 concentration 72 ppm Feb 10, 2018 May 31, 2018

Supply air temperature 

setpoint
100 ąC Nov 15, 2017 May 31, 2018
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Over 60% of the AHU fans scheduled to 

operate at night both in summer and winter.



Outdoor air intake dampers 

operate the same way in 

summer & winter 
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Winter Summer

10th to 90th percentile range for the mean weekday 

temperature setpoints in 16 buildings. 

Solid-lines represent the median of the data records.



10th to 90th percentile range for the mean weekday CO2 concentrations 

in 16 buildings. Solid-lines represent the median of the data records.

Winter Summer



10th to 90th percentile range for the mean weekday supply air 

temperature setpoint concentrations in 16 buildings. Solid -lines 

represent the median of the data records.

Winter Summer
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Up to 20% reduction in 
HVAC energy use
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Up to 20% reduction in 
HVAC energy use
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Interval data Number of zones Data types

from Jan 1, 2018 to Dec 31, 

2018 at 60 -min timesteps

247

(189 without 

perimeter heaters 

and 58 with 

perimeter heaters)

Indoor temperature (ąC)

Indoor temperature setpoint (ąC)

Airflow rate (L/s)

Airflow setpoint (L/s)

Perimeter heater state (%)
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Interval data Sensor data Actuator data
from Jul 1, 2017 to Jun 30, 2018 

at 60-min timesteps

Outdoor temperature (°C)

Return air temperature (°C)

Return air humidity (%)

Supply air temperature (°C)

Supply air pressure (Pa)

Outdoor air damper position (%)

Return air damper position (%)

Heat recovery wheel state (%)

Heating coil state (%)

Cooling coil state (%)

Humidifier state (%)

Supply fan state (%)

Fraction of perimeter heaters on (%)
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Free cooling with over 50% of the radiators 
running
Suspicious rise in the outdoor temperature

Suspicious rise in the outdoor temperature
Å Leaking heating coil
Å Leaking return air damper

Reduction in recirculated air temperature 
can be an indication of the leaking outdoor 
dampers 
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Before the seasonal switchover to cooling, 
chillers are not running
High temperature rise is suspiciousconfirming 
concerns about leaking heating coil valve

Active cooling + economizer

Active cooling at minimum damper position
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When average zone temperature exceeds average zone temperature setpoint, the space 
needs cooling.
Try doing so when outdoor temperature is cold enough (free cooling / economizer)

AVG_RMT_SP_AV = avg_rmt_sp/ counter  24

You need to economize only when average 
room temperature is considerably higher 
than the average room temperature
These two characters will likely result in 
substantial amount of savings

CALCULATION_PG (421500.PG13 )


