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EXECUTIVE SUMMARY 

FPInnovations in collaboration with 475 High Performance Building Supply and the Canadian 
Wood Council (CWC) engaged in a project to introduce wood fibre insulation products into 
Canadian construction through a series of high profile demonstration buildings. Dry process 
wood fibre insulation products have been in use in a variety of structures throughout Europe for 
more than 25 years. While the market for wood fibre insulation in Europe is both developed and 
growing, very little is used in Canada and the United States. The goal of this project is to 
demonstrate the use of wood fibre insulation products in a range of building types with target 
market areas in the Pacific Region, the Prairie Provinces, and Eastern Canada. 
 
Wood fibre insulation was installed into three different buildings in three different climate regions 
of Canada, a single family residence near Collingwood, ON, a co-op multi-family housing project 
in Saskatoon, SK, and a laneway house in Gibsons, BC. All three buildings were designed to 
meet or approach Passive House standards. Two of the buildings were originally designed to 
use rigid polymer foam insulation. The third building was designed from inception to use wood 
fibre insulation. In all cases, 475 High Performance Building Supply provided expertise in design 
and construction using wood fibre insulation. Adapting the building design and construction 
practices to use wood fibre insulation as exterior insulation was straightforward and easy. 
Performance monitoring instrumentation was installed in each building. Performance monitoring 
of each building is to be carried out for at least one year. 
 
Wood fibre insulation seems to fit well into Canadian residential construction practices. In these 
demonstration buildings wood fibre insulation products were readily adapted into wall and roof 
systems that had originally called for other insulation products. 
 
Based on experience in Europe and FPInnovations testing of wood fibre insulation products, 
wood fibre insulation products would be expected to perform well under Canadian and other 
North American conditions. The principal challenges to seeing wood fibre insulation products 
used more widely in Canada and across North America will be the establishment of 
manufacturing facilities here, along with educating architects, engineers, builders and owners of 
the advantages these products bring. 
 
The objective of this work was to expose wood fibre insulation products through these 
demonstration buildings to accelerate their acceptance into Canadian and other North American 
markets. The project team intends to publicize the results of this demonstration building 
program to architects, engineers, builders and other potential users through selected websites 
and other publications. 
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 OBJECTIVE 1.
The objective of this project was to install wood fibre insulation products in high profile 
demonstration buildings of various types and in various regions of Canada to demonstrate their 
performance and raise the profile of these products in Canadian construction.  
 
 

 INTRODUCTION 2.
FPInnovations in collaboration with 475 High Performance Building Supply and the Canadian 
Wood Council (CWC) engaged in a project to introduce wood fibre insulation products into 
Canadian construction through a series of high profile demonstration buildings. Dry process 
wood fibre insulation products have been in use in a variety of structures throughout Europe for 
more than 25 years (Grandmont and Knudson 2013, Grandmont and Knudson 2015, 
Grandmont et al 2016, Knudson et al 2014). While the market for wood fibre insulation in 
Europe is both developed and growing, very little is used in Canada and the United States. The 
goal of this project is to demonstrate the use of wood fibre insulation products in a range of 
building types with target market areas in the Pacific Region, the Prairie Provinces, and Eastern 
Canada. This work was supported by the Canadian Forest Service (CFS) Transformative 
Technologies Program. Three demonstration buildings were included in the project. 
 
 

 STAFF 3.
• Robert M. Knudson, Research Leader, Engineered Wood Products 
• Tony Thomas, Principal Technologist, Advanced Building Systems 
• Lucas Johnson, Western Regional Manager, 475 High Performance Building Supply 
• Peter Moonen, BC Municipal Affairs & National Sustainability Manager, Canadian Wood 

Council 
 
 

 MATERIALS AND METHODS 4.

4.1 Materials 
Wood fibre insulation manufactured by GUTEX Holzfasserplattenwerk, H. Henselmann GmbH & 
Co., Waldshut-Tiengen, Germany, and supplied by 475 High Performance Building Supply was 
used in all of the buildings. Product types and thicknesses varied to fit the different wall designs 
in the different demonstration buildings. 
 
Performance monitoring equipment at all three demonstration buildings includes the following: 

• Point moisture measurement sensors 
• Relative humidity/temperature sensors 
• A3 NEMA data acquisition (data logger) units 
• Tactical Intelligence gateway 

 
Monitoring equipment datasheets are found in Appendix 1. 
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4.2 Methods 
Relative humidity and temperature are measured at various locations through the walls by the 
relative humidity/temperature sensors. Details of the installations for the Hill Residence, 
Radiance Co-Housing Development and Anson Laneway House are found in Appendices 2, 3 
and 4, respectively. 
 
Signals from the sensors go into the A3 data loggers. The data loggers transmit readings to the 
gateway units that coordinate sending data readings to a remote server via a cellular network. 
Remote server Analytics can then be accessed by a web portal from anywhere by the building 
scientist to view, collect and download data. 
 
 

 RESULTS AND DISCUSSION 5.

5.1 Hill Residence – Collingwood (Pretty River), Ontario 
This project is technically a 3200 ft² (300 m²) addition to the Hill’s 1200 ft² (110 m²) 150 year old 
pioneer log house that they moved to the site 35 years ago. The addition will be a separate 
thermal envelope joined by a breezeway. The project is being built to passive house standards. 
The property is located near Pretty River, just south of Collingwood on the Niagara Escarpment. 
The Collingwood region is a year-round vacation area for Torontonians on the shores of 
Georgian Bay. Figure 1 and Figure 2, respectively, show an architect’s drawing of the south 
elevation and a photograph of the south elevation of the building taken during construction. 
 

 
 

Figure 1. Architectural drawing showing south elevation of Hill Residence 
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Figure 2. Photograph showing south elevation of Hill Residence taken during construction 

 
A typical wall section is shown in Figure 3. Sensors were mounted on north and south walls 
opposite one another on the main floor in the Great Room. The instrumentation sets were 
mounted in similar pairs aligned with the wall cavity for redundancy and checking wimilar wall 
conditions. The data/power connection cabinet is located in the Mechanical Room, also on the 
main floor. Locations of the monitoring instrumentation are indicated on the building plans in 
Appendix 2. Figure 4 shows one of the relative humidity/temperature sensors mounted near the 
outer surface of the wood fibre insulation below the building wrap. Figure 5 shows a moisture 
measurement sensor and relative humidity/temperature sensor mounted on the plywood 
sheathing. The relative humidity/temperature sensor was wrapped in a protective cover of 
cheesecloth to prevent the sensor from becoming plugged by blown-in insulation that was to 
then fill the wall cavity. The performance monitoring instrumentation has been collecting 
information since it was installed. 
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Figure 3. Typical wall section in Hill Residence 
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Figure 4. Relative humidity/temperature sensor mounted near surface of wood fibre insulation 

 

 
 

Figure 5. Moisture measurement sensor and relative humidity/temperature sensor wrapped in a protective cover 
mounted on plywood sheathing  
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5.2 Radiance Co-Housing Development – Saskatoon, Saskatchewan 
The Radiance Co-Housing Development includes 8 privately-owned townhouses and a 9th unit, 
the Common House, that will provide shared indoor space, including an additional kitchen, 
guest room and entertainment space for residents and community members. The development 
also includes an outdoor common space. The development is designed to approach or meet 
passive house standards. The combination of south facing windows, super-insulated walls 
(R65) incorporating wood fibre insulation, and proper ventilation will help to reduce heating and 
cooling loads substantially. The project is located in a well-established part of Saskatoon, a 
short distance west of the downtown area. Figure 6 shows an architectural rendering of the 
development when it is complete. Figure 7 shows the state of project completion at the time this 
report was written. The housing units are expected to be ready for occupancy in Summer 2018.  
 

 
 

Figure 6. Architectural rendering of Radiance Co-Housing Development 

 

 
 

Figure 7. South elevation of Radiance Co-Housing Development under construction 
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A typical wall section is shown in Figure 8. Sensors were mounted on north and south walls 
opposite one another on the second floor in units 2 and 4. Like the Hill Residence, the 
instrumentation sets were mounted in pairs aligned with the wall cavity. The data/power 
connection cabinet is located in the mechanical room on the ground floor. An important variation 
in the Radiance Co-Housing project was the use of WRB Gutex Multitherm as the outer 
moisture barrier. The Hill Residence and Anson Laneway House use a fabric outer moisture 
barrier. Locations of the monitoring instrumentation are indicated on the building plans in 
Appendix 3. Figure 9 shows a relative humidity/temperature sensor and a moisture 
measurement sensor mounted on the plywood sheathing inside the wall services cavity. The 
performance monitoring instrumentation has been collecting information since it was installed. 
 

 
 

Figure 8.  Typical wall section in Radiance Co-Housing Development 
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Figure 9. Relative humidity/temperature and moisture measurement sensors mounted on plywood sheathing inside 

wall cavity 

 
5.3 Anson Laneway House – Gibsons, British Columbia 
The Anson Laneway house is designed to incorporate a number of new and innovative wood 
products or combinations of wood products. The building was pre-fabricated in Vancouver and 
will be shipped to Gibsons for erection in Summer 2018. The structure is being built to LEED 
standard to meet passive house standards. Figure 10 shows an architectural rendering of the 
building. The walls are constructed of 10 cm thick, 3-ply CLT with 10 cm of rigid wood fibre 
insulation fastened to the outside of the CLT. The wood fibre insulation is then covered with 
building wrap and exterior cladding. The roof modules are fabricated from corrugated plywood, 
several grades and thicknesses of wood fibre insulation, OSB and dimension lumber. 
Performance monitoring instrumentation was installed into the prefabricated wall and roof 
modules. The house is expected to be ready for occupancy and performance monitoring is to 
begin shortly after erection in Summer 2018. 
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Figure 10. Architectural sketch of Anson Laneway House 

 
Sensors were mounted on a southeast facing (sunny) wall, a northeast facing (shady) wall, and 
in the roof structure. Locations of the monitoring instrumentation are indicated on the building 
plans in Appendix 4. Sensors were mounted on the outer surface of the wood fibre insulation 
inside the building wrap, at the wood fibre insulation/CLT boundary, and on the inside surface of 
the wall. Figure 11 shows one of the relative humidity/temperature sensors recessed into the 
wood fibre insulation at the wood fibre insulation/CLT boundary. Figure 12 shows one of the 
relative humidity/temperature sensors mounted on the surface of the CLT. 
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Figure 11. Relative humidity/temperature sensor mounted at wood fibre insulation/CLT boundary 

 

 
 

Figure 12. Relative humidity/temperature sensor mounted on surface of CLT 
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5.4 General Discussion 
Wood fibre insulation was installed into three different buildings in three different climate regions 
of Canada. All three buildings were designed to meet or approach Passive House standards. 
Two of the buildings, the Hill Residence and the Radiance Co-Housing Development were 
originally designed to use rigid polymer foam insulation. The Anson Laneway House was 
designed from inception to use wood fibre insulation. In all cases, Lucas Johnson of 475 High 
Performance Building Supply provided expertise in design and construction using wood fibre 
insulation. In all cases, adapting the building design and construction practices to use wood 
fibre insulation was straightforward and easy. Based on experience in Europe and 
FPInnovations testing of wood fibre insulation products, wood fibre insulation products would be 
expected to perform well under Canadian and other North American conditions (Dagenais et al 
2016, Grandmont and Knudson 2013, Grandmont and Knudson 2015, Grandmont et al 2016, 
Knudson et al 2014).. The principal challenges to seeing wood fibre insulation products used 
more widely in Canada and across North America will be the establishment of manufacturing 
facilities here to lower product prices and shorten supply chains, and in educating architects, 
engineers, builders and owners of the advantages these product bring. 
 
 

 CONCLUSIONS 6.
Wood fibre insulation seems to fit well into Canadian residential construction practices. In these 
demonstration buildings wood fibre insulation products were readily adapted into wall and roof 
systems that had originally called for other insulation products. 
 
Based on European experience and FPInnovations testing, wood fibre insulation would be 
expected to perform well in service in buildings across Canada and the rest of North America. 
Wood fibre insulation shows superior fire performance compared to polymer foam insulation 
types that are currently used in North America (Dagenais et al 2016). Wood fibre insulation also 
shows superior moisture management in wall and roof systems compared to polymer foam 
insulation types (Grandmont and Knudson 2013, Grandmont et al 2016, Knudson et al 2014). 
 
The intention of this work is that exposure of wood fibre insulation products through this 
demonstration building program will help in some way to accelerate their acceptance into 
Canadian and other North American construction. 
 
 

 RECOMMENDATIONS 7.
The authors recommend monitoring the performance of the three demonstration buildings for a 
minimum of 1 year. The authors further recommend publicizing the results of this demonstration 
building program to architects, engineers, builders and other potential users through selected 
websites and other publications to help accelerate the use of wood fibre insulation products in 
Canada and the rest of North America. 
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Structure Monitoring Technology 

Point Moisture Measurement Sensor  

  
General Description 
The Point Moisture Measurement (PMM) Sensor is used to 
perform a direct contact measurement of moisture content in 
material susceptible to moisture absorption.  The PMM can 
be used to sense the moisture content of wood or relative 
moisture level of gypsum, concrete or masonry.  

The design of the PMM ensures moisture probes are 
spaced apart consistently and contains an integrated 
temperature sensor for temperature correction of moisture 
content readings. 

The PMM interfaces to SMT’s wireless dataloggers. The 
dataloggers transmit readings to the Building Intelligence 
Gateway (BiG) where temperature compensation and wood 
species correction factors are applied.  

Classical brass nail probes are available and function the 
same as the PMM except they do not have an integrated 
thermistor.  

Features 
• 3.5mm audio jack interfaces to the 

Mobile WiDAQ and A2 units. 

• Leaded version interfaces to Industrial 
WiDAQ and A3 units. 

• Sealed and rugged design allows for 
deployment in harsh construction 
environments 

• Built in temperature sensor allows for 
temperature compensation. 

• Temperature data is transmitted and 
recorded along with Moisture Content  
Data 

• Low profile design allows for easy 
deployment. 

• Different probe lengths are available. 

 
Typical Application  

 

 

 
 

 
 

Point Moisture Measurement 
Sensor Datasheet 

 

 
Figure 1. Drive #6 3/4" SS Screw 
through guides into wood/gypsum. 

Note: Ensure screw depth is less than 
sheathing width. 

 

 
Figure 2. Plug audio jack into 
Mobile WiDAQ or A2.  Screw into 
terminal blocks for Industrial 
WiDAQ and A3 models. 

 

 
Figure 3. Dataloggers transmit data to 
the Building Intelligence Gateway 
(BiG) and sync with Building Analytics 
for archiving and further analysis. 
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Structure Monitoring Technology 

Point Moisture Measurement Sensor  

Functional Specifications PMM 

Electrical Characteristics 
Operating Voltage 2V to 12VDC 

Resistance Measurement Range Short  to Infinite 

Thermistor Measurement Range -40°C to 125°C 

Thermistor part number Cantherm MF58104F3950 

NTC Thermistor Beta Value 3950 

BiG/Analytics Sensor Type 104JT  

 
Environmental 
Operating Temperature -40° to 50°C / -40° to 122°F 

Application Temperature 5° to 50°C /  41° to 122°F 

Storage Temperature -40° to 50°C / -40° to 122°F 

Storage Humidity 30% to 70% RH 

 
Physical 
PCB Dimensions 30mm x 20mm x 10mm 

3.5mm Audio Wiring 22 AWG 4 conductor 
stranded 

 
Approvals/Regulatory 
PCB Flammability  Rating 94V-0 

Protective Backing Flammability 
Rating 

UL94B 

PMM-02  3.5mm Audio Jack Wire Diagram 

 
PMM Cable  Function 

A Red  Moisture 

D Black  Moisture 

B White*   Thermistor (Com) 

C Green  Thermistor 

PMM-03 Connection to WiDAQ/A3 
Wire colors depend on cable type used 

 
 

 
 

 
 
Moisture Content Calculation 

 
Change in electrical resistance of wood with varying 
moisture content levels for most wood species; 90% 
of test values are represented by the shaded area. 

 
Where 

• MC moisture content at 23°C 
• R resistance to moisture based on above graph 
• x temperature of the wood (°C), and 
• a,b species correction regression coefficients 

 
See moisture content notes and papers.. 

Ordering Information 
3.5mm Audo Jack 6’ cable PMM-02-006 

Control Wire 30’ cable PMM-03-030 

Moisture Probe #6 SS Screw PMM-MP-3/4 

 3/4 = Screw Length 

 
Specifications are subject to change without notice 

*Cable color may be white or yellow 

Input 17: PMM1 
Temp: Green/White* 

Input 18: PMM1 
Moisture: Red/Black 

Input 19: PMM2 
Temp: Green/White* 

Input 20: PMM2 
Moisture: Red/Black 
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Structure Monitoring Technology 

Relative Humidity Sensor 

 

 

 

 

 

 

 

 

 

 

General Description 
Based on the rugged Humirel HTS2010 humidity sensor, 
the HTM2500 is a dedicated humidity and temperature 
transducer designed for applications where a reliable and 
accurate measurement is needed. 

Typical Applications 

• Building science research 
o Building envelope cavity validation 
o Indoor and outdoor air quality analysis 

 
• Restoration 

o Verification of equipment status 
o Drying progress 

 
• Industrial applications 

o Process control 
o Hygrostat 

 
  

Features 
• Hermetic Housing 

• Humidity calibrated within ±2% @55% RH 

• Integrated Thermistor – MF52 pearl-shaped 
precision NTC thermistor (leaded version) 

• Small size 

• Compatible with SMT Mobile and Industrial 
WiDAQ 

• Full interchangeability 

• High reliability and long term stability 

• Not affected by water immersion 

• Instantaneous de-saturation after long 
period in saturation phase 

• Fast response time suitable for low voltage 
wireless applications. 

• High resistance to chemicals 

• Unique solid polymer structure 

 
 

Ordering Information 
HTM2500 with 6’ Audio cable  HTM2500-02-006 

HTM2500 with 6’ Leaded cable HTM2500-01-006 

HTM2500 with 30’ Leaded cable HTM2500-01-030 

 

 

 

Relative Humidity Sensor 
HTM2500 
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Structure Monitoring Technology 

Relative Humidity Sensor 

Electrical Characteristics 
Operating Voltage (with SMT A3) 0V to 5VDC 

Sensing Element HTM2500 

 
Environmental 
Operating Temperature -30° to 70°C  

Operating Humidity Range 0% to 100% RH 

Storage Temperature -40° to 85°C 

Storage Humidity 0% to 100% RH 

 
Humidity Characteristics 
Humidity Measuring Range 1% to 99% RH 

RH Accuracy (10 to 95% RH) ±3 to ±5 %RH 

A3 Supply Voltage 5VDC 

Current Consumption 0.4mA 

Temperature Coefficient (10°C to 50°C) ±0.1 %RH/°C 

Average Sensitivity from 33% to 75% RH +25 mV/%RH 

Recovery time after 150 hours of 
condensation 

10 seconds 

Humidity Hysteresis ±1.5 %RH 

Long term stability ±0.5 %RH/yr 

Time Constant (at 63% signal, static) 
33% to 76% RH 

5 seconds 

 
Thermistor Characteristics 
Rated Resistance R25 10 to 250 KΩ 

B Value (25/50°C) 4150K 

Operating Temperature -55° to 125°C 

Tolerance 1% 

 
Approvals/Regulatory 
Passed Meas-France 
qualification process 

Vibration, shock, storage 
temperatures, high temperature and 
humidity and ESD. 

Chemical conditions 
tested 

Salt atmosphere, SO2, NOx, NO, CO, 
Softener, Soap, Toluene, acids 
(H2SO4, HNO3, HCI), HMDS, 
insecticide, cigarette smoke.  
HTM255 is not light sensitive. 

 

Specifications are subject to change without notice 

 

HTM2500 Error Limits at 23°C 

 

Temperature coefficient compensation: 

 

HTM2500 Linearity Error 

 

Non-linearity and temperature 
compensation 

 

HTM2500 on CAT5 Cable 
CAT5 Cable Function 

White/Blue Ground 

Blue +5V 

White/Orange RH 

Orange NC 

White/Green NC 

Green NC 

White/Brown Thermistor  

Brown Thermistor Com 
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Structure Monitoring Technology 

Relative Humidity Sensor 

Connecting HTM2500 to the A3 4R4V 
(leaded cable) 

The RH sensor with leaded cable is to be connected to 
the A3 4R4V unit.  The external thermistor must be 
connected to any one of the resistance channels 17 to 
20 and the RH sensor must be connected to any one of 
the voltage channels 21 to 24. 

Input Input Type Wire Color Function 

17-20 Resistance Brown Pair Temperature MF52 

21-24 pin 1 Voltage Blue 5V Power 

21-24 pin 2 Voltage White/Orange RH HTM2500 

GND Ground Bar White/Blue Ground 

Example Installation of one RH sensor connected on an 
A3 4R4V unit 

 

Any pin on the ground bar can be used.  To connect to 
the ground bar simply push the white/blue wire into the 
circular slot.  To release a wire from the ground bar push 
a small slot screwdriver into the slot adjacent to the wire 
you wish to release, gently pull on the wire and it will be 
released. 

Connecting HTM2500 to the A3 8R 
(audio cable) 

The RH sensor with an audio jack connector can be 
connected to the voltage port on the A3 8R unit.   

 

To connect to the 
voltage port on an A3, 
insert the audio jack 
into as shown.  When 
mounting the A3 in 
the junction box, be 
careful not to put 
additional stress on 
the audio jack. 

 

Configuration in BiG 
Configure the thermistor settings first.  Select 
the appropriate node, right click on input 3 and 
select the thermistor sensor type: 

Audio Jack: Temperature HTM2500 
Leaded: Temperature MF52 

Note: Input 3 and 4 will only appear in BiG once 
the audio jack is inserted into the A3. 

 
Right click on input 4 to setup the RH sensor.  
Select Humidity HTM2500 as the sensor type 
and select the associated temperature sensor 
as shown below. 

 
Connecting HTM2500 to an A2 

 

The RH sensor 
with an audio jack 
connector can be 
connected to the 
voltage (white) 
port on the A2. 
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SMT-A3 Datasheet 

Structure Monitoring Technology 

 

 
 

 
 

 
 

General Description 
The SMT-A3 Wireless Data Acquisition unit is a multi-
channel high precision measurement device designed to 
interface with a variety of different building sensors. 

The sleek design of the SMT-A3 allows it to be installed in 
occupied spaces in building units and homes.  The SMT-
A3 seamlessly attaches to a double junction box and 
supports up to eight external sensors with optional 
integrated sensors. 

The 24-bit A/D and long range wireless proven on the 
SMT-A2 platform is duplicated on the SMT-A3 making it 
ideal for building monitoring in both new construction and 
retrofit work.   

Options for integrated CO2, RH, temperature and 
differential pressure are available upon request. 

The SMT-A3 communicates wireless sensor readings to 
the SMT Building Intelligence gateway.  Optional powered 
repeaters can be used to extend the wireless range. 

Applications 
• Permanent monitoring solutions 
• Remote sensor analysis and data collection 
• High precision data acquisition 
• Building science research 
• Targeted repair monitoring 

 

Features 
• Supports up to 8 external resistance channels capable of 

reading wide moisture content ranges and precision 
thermistors.  

• Supports up to 8 0-5V sensors such as RH, pressure 
differential, LVDT, displacement, light sensors and more.   

• Supports up to 4 differential voltage inputs capable of 
reading sensors such as thermocouples, heat flux and more.  
Gain amplification boost circuitry is available to measure 
very small voltage differentials. 

• Optional integrated relative humidity and temperature 
sensors.  

• Sensors are installed using a two part terminal block 
permitting sensor lengths to be cut to their appropriate 
lengths and terminated prior to installing electronics.  

• Large internal memory allows an 8 channel unit to log hourly 
data for up to 3 years without extracting data. 

• Wireless transceiver with 1000m line of sight communication. 
Optional repeaters can be used to extend the wireless range. 

• Communicates to SMT Building Intelligence Gateway (BiG) 
via USB to Wireless device; SMT-I2. 

• Extreme low power device and 3 AA battery pack makes the 
SMT-A3 suitable for long term battery operation.  

• USB connectivity supports data downloads, configuration 
and firmware upgrades. 

• Backlit LCD user interface for easy network and sensor 
verification 

 

 

à 

 

à 

 

Data Acquisition 
(SMT-A3)  Gateway (BiG) with USB 

Interface (SMT-I2)  Internet (Analytics) 

 
 

SMT-A3 – 8 Channel Wireless 
Data Acquisition Unit 
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Electrical Performance 
Wireless  

Specification IEEE 802.15.4 

Working Frequency 2.4 GHz – 2.4835 GHz 

Power 20dBm (100mW) 

Output Range 
(free air) 

1000m. Powered repeaters can be 
added to extend range. 

Max Nodes per 
coordinator 

32 (dependent on application density 
and acquisition speed) 

Battery  

Life 3 - 5 years 
(depending on sample rate) 

Type 3 AA Alkaline Battery Pack  

Memory and USB  

Memory 16 Mbit EEPROM for data storage 
Stores 340,000 data points. 

USB USB 1.0 Interface 

 
Environmental 
Operating 
Temperature 

0° to 40°C / 32° to 104°F 

Storage Temperature -25° to 70°C / -13° to 158°F 

Humidity 5% to 100% RH non-condensing 

Electrostatic 
Discharge (ESD) 

8kVdc air, 4 kVDC contact 
(exposed inputs) 

Enclosure The enclosure is designed for 
indoor use only.  Consult SMT for 
outdoor rated units. 

 
Regulatory 
Regulatory Contains FCC ID: OA3MRF24J40MB 

 

This device complies with Part 15 of 
the FCC Rules. Operation is subject to 
the following two conditions: (1) this 
device may not cause harmful 
interference, and (2) this device must 
accept any interference received, 
including interference that may cause 
undesired operation. 

 Contains IC: 7693A-24J40MB 

 
Specifications are subject to change without notice 

 
 
 

 
Measurement Specifications  
Internal Temperature 

Sensor 
 
Range 
Resolution 
Accuracy 

Cantherm MF58104F3950 
Beta 4390K 
-40°C to +70°C 
0.1°C 
±1°C 

Internal Relative Humidity (optional) 
Sensor 
Interchangeability 
 
Resolution 
Accuracy 
Hysteresis 
Repeatability 

Honeywell HIH-4000-001 
0-59% RH ±5% 
60-100% RH ±8% 
0.5% RH 
±5% RH 
3% RH 
±0.5% RH 

Resistance 

Range  
Resolution 
Accuracy 

10Ω to 100Ω 
1Ω 
±5% 

Range 
Resolution 
Accuracy 

100Ω to 100KΩ 
10Ω 
±1% 

Range 
Resolution 
Accuracy 

100KΩ to 1GΩ 
1KΩ 
±5% 

Voltage  

Range  
Resolution 
Accuracy 

0V to 5V 
100mV 
±5% 

 

Mechanical 
Standard Enclosure  

Dimensions  

Weight  

Connections  

Resistance Ports 4 to 8 channels 
Resistance 100Ω to 1GΩ 

Voltage Ports 4 to 8 channels 
5V, GND, Vin 
Or Differential voltage 

Interface  

LCD Network join/rejoin 
Display measurements 

Buttons Menu/Select buttons 
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Input Port Connectivity 
A3’s can be configured to have 8 resistance inputs, 8 
voltage inputs or 4 resistance and 4 voltage inputs. 

In addition to the sensor inputs, the A3 has a variety 
of optional integrated sensors. 

Integrated Sensors 

A variety of sensors are available to measure 
parameters at the installed location of the A3.  
Faceplates are vented accordingly to allow the sensor 
to access the parameter being sensed. 

Optional sensors that can be included are as follows: 

1. Relative Humidity sensor 

2. Temperature sensor 

3. CO2 sensor (5000 ppm range) 

4. Differential pressure sensor 

 
Resistance Based Sensors  

 
Resistance based sensors such as PMM’s, EMS 
sensors thermistors and linear displacement 
potentiometers can be used.  

Connect sensors to ports 17 to 24.  Polarity is not 
important unless specified by the sensor.  Unused 
ports can be left open or factory negated.  Sensors 
that require temperature compensation should have 
the temperature inserted into the lower number (so it 
is recorded first).  For example, a PMM should 
connect temperature to port 17 and moisture content 
to port 18. 

 

 

 

 

 

 

 

 

0-5V Sensors 

0-5V sensors such as RH sensors, differential pressure 
sensors and solar radiation sensors can be connected 
to the A3.  The A3 can be configured to have 8 voltage 
ports (8R) or 4 resistance ports and 4 voltage ports 
(4R4V) as shown in the diagram below. Power is 
switched on individually to all connected sensors, each 
sensor is permitted to draw a maximum current of 
50mA.  Sensors have a warm up time of 3 seconds.    

 
4R4V unit with CO2.  Install resistance sensors in 17-
20 and voltage sensors in 21 to 24 using the centre 
connector as a ground bar.  Connect the CO2 sensor to 
input 24. 

 

 
Typical sensor connectivity for 4R4V model.  Grounds 
are interconnected on ground bar located in the center 
between the two 8 pin terminal blocks. 
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Installation 
Install a non-metallic double gang mounting box at the 
desired location.  Ensure the junction box has 
clearance for the center mounting screw on the A3.  

 

 

Double gang low voltage 
bracket used in existing 
construction: 

Manufacturer: Arlington LV2 
Distribution: MCM  Model: 
28-6356 

 

 

Double gang plastic junction 
box used in new 
construction: 

Manufacturer: T&B NuTek 
2FWSW-CRT 

Distributor: Home Depot 
Model: 2WSW-UPC 

 

 

Affix battery back to 
rear or side of 
junction box. 

Route sensor wires 
into junction box and 
terminate on provided 
terminal block 
headers. 

 

Secure the A3 to a 
double gang junction 
box.  

 

 

A3 with integrated 
RH/T, Differential 
Pressure and CO2 
sensors. 

 
 
 
 

Configuration 
Use the LCD display and menu buttons to verify the 
operation of the A3.  It is recommended to place the 
Building Intelligence Gateway (BiG) in its desired 
location so wireless signal strength and communication 
could be verified.  Refer to the BiG Quick Reference 
Guide and Manual for further setup and configuration 
options. 

User Interface 
If the A3 is OFF, press Menu followed by Select to turn 
the unit ON.  You will be prompted to turn the unit ON. 

To turn the unit OFF at anytime, press Menu followed 
by Select.  
The main menu contains links to the submenus as 
shown below.  The header reports the immediate status 
of the unit. 

 

 
 
Status Menu Description 

Serial Number Unique identifier of this unit used 
in BiG and Analytics 

Battery 
Voltage 

Replace batteries if the voltage is 
less than 3.0V.  

Time  Indicates A3 has time 
 Indicates A3 does not have 

time.  Join network with BiG to 
establish time.  You may need to 
wait up to 5 minutes for the unit to 
establish time. 

Link  No link established 
 Link established.  Message 

transmit successful 

Signal 
Strength 

 No signal.  Ensure 
connectivity to network.  Ensure 
PAN is correct and there are no 
range/obstacle issues. 

 Full signal strength 

 

 

I-9



 

SMT Research Ltd. – 200-75 W Broadway, BC V5Y 1P1 – Tel: 204.480.8579 – Fax: 204.480.8579 
Website: www.smtresearch.ca  Email: info@smtresearch.ca  RS-1104 Rev 4 Page 6 

SMT-A3 Datasheet 

Structure Monitoring Technology 

To join the network, ensure BiG is running with an 
SMT-I2 USB to Wireless interface and select 
Network. 

Joining Network will be displayed, if joining was 
successful Joining Network on 25 will be displayed 
where 25 is the wireless channel, otherwise No 
Network will be displayed. 

To rejoin the network select Join.  To see the status of 
the network select Info from the main menu. 

 

Function Description 

Channel Channel is autoset by the SMT-A3 

PAN Personalized Area Network (PAN) is 
specific to all A3 and I2 devices on the 
network. 

Timer Sample/Log frequency.  This is inherited 
from the SMT-I2 setting in BiG.  All units 
on the network will have the same timer.  

Log Number of samples in memory.  To 
clear the log hold Menu and press 
Select 5 times.  Select Erase Log. 

Nwk ID Unique network ID identifier 

Measurements can be taken at anytime regardless of 
the network status.  If a network is available, a 
reading will be displayed and transmitted.  If not, the 
readings will be logged and transmitted later when the 
network becomes available. 

The A3 MUST have time in order to log a reading. 

Measure 

Select Measure to force a reading.   

Values for internal sensors will be displayed. 

 
The display and backlight will time out after 10 
seconds.  Press SELECT to keep it from timing out. 

The display is normally OFF for power savings. 

 

 

Building Intelligence Gateway Configuration 
Inputs appear in the Building Intelligence Gateway (BiG) as 
New SMT-A2 with default values in resistance (Ω) or 
voltage (mV) depending on the sensor.  Select the 
appropriate sensor type and identify the temperature sensor 
for compensation (if applicable) to have the desired unit of 
measurement displayed.  Refer to the BiG User Manual for 
further instructions on programming the sensor inputs, 
creating jobs and synchronizing with Analytics. 

 
A list of the various inputs and sensor types is listed in the 
table below: 

Input Function Sensor Type 

5 Internal Temperature 1-04JT (ºC) 

6 Integrated RH HIH-4000 (%RH) 

7 Battery Battery (V) 

17 Resistance  

18 Resistance  

19 Resistance  

20 Resistance  

21 Resistance/Voltage  

22 Resistance/Voltage  

23 Resistance/Voltage 
Pressure if included 

 
All Sensors .25” 

24 Resistance/Voltage 
CO2 if included 

 
COZIR 5000 PPM 

 
Inputs 21 to 24 can be either configured as resistance 
based or voltage based sensors depending on the 
configuration selected.  If Pressure is included it will be 
allocated to input 23 and if CO2 is included it will be 
allocated to input 24.  Specific delays and warm up 
times are included to support these sensors.  
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USB Interface 
The USB port can be used for data collection, unit 
configuration and firmware upgrades. 

 
If an SMT-I2 isn’t available to facilitate a wireless data 
download to BiG, data can be collected using the 
onboard USB port. 

Connect the SMT-A3 mini USB port to a computer 
running the Building Intelligence Gateway software.  
The A3 serial number should show up under the 
Devices tab.  If there are readings the data will 
automatically be transferred into the BiG database. 

Configuration settings can be changed by selecting 
Device ID under the devices tab.  Do not change 
settings here if you are unsure what you are doing. 

The A3 will continue to take readings and transmit to 
BiG when powered over USB. 

Data collection and analysis 
Data is collected by the Building Intelligence Gateway 
(BiG) and forwarded to the Building Analytics server 
database for further analysis and user access.  See 
the BiG and Analytics user manuals for sensor 
configuration and data analysis capabilities.  

Faceplate Installation 
After the inputs on the A3 are confirmed and data is 
being transmitted, slide the faceplate on by hooking it 
to the top and then pushing firmly on the bottom. 

 
Hook faceplate on top 
and push down. 

 
Push CO2 unit up while 
pushing down on faceplate 

 
A3 with RH/T, CO2 and 
pressure port. 

 
A3 installed in living space 

Troubleshooting 
Unit appears to be frozen or will not turn on: 

• Battery power may be too low.  Check the battery 
voltage and change the batteries if they are less 
than 3.0v 

• If the screen appears to be frozen wait 10 
seconds and then reattempt.  The A3 periodically 
handles critical tasks and could take up to 10 
seconds to timeout or complete a task. 

• Reset the unit: Make sure A2 is not plugged into 
USB. Hold down Menu and Select for 5+ seconds.  

Internal RH/T readings are not accurate: 

• RH sensor may have been wet and requires 
recalibration.  The unit will need to be sent back to 
SMT for recalibration. 

• Ensure the RH sensor has good venting out the 
front face plate. 

• Unplug the A3 from USB as the unit heats up 
while charging. 

A3 does not appear in BiG 

• Ensure the I2 and A3 are on the same PAN.  The 
PAN on the I2 can be queried by double clicking 
on the serial number under Devices in BiG.  
Select Get next to PAN.  To query the PAN on the 
A3 select Info from the main screen on the unit. 

Ordering Information 
A3 8 Resistance Channels with RH/T A3-J22-H00-8R 

A3 4 Resistance 4 Voltage Channels 
with RH/T A3-J22-H00-4R4V 

A3 4 Resistance 4 Voltage Channels 
with RH/T and CO2 A3-J22-H00-4R3V-CO2 

A3 4 Resistance Channel with RH/T, 
Differential Pressure A3-J22-H00-4R-P 

A3 4 Resistance Channel with RH/T 
Pressure and CO2 A3-J22-H00-4R-P-CO2 

Industrial NEMA IP66 Hammond 
Weatherproof Case with 2 cinch 
connectors and desiccant  

A3-1554N2 

Double gang low voltage bracket A3-LV2 

Double gang plastic junction box A3-2FWSW 
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General Description 
The Tactical Intelligence Gateway© (TiG) is a compact 
gateway that serves as a conduit for collecting and 
transferring sensor data from wireless and wired data 
loggers to the on-line monitoring and reporting Analytics 
system. 

The TiG software engine runs on a Linux platform making 
it more robust and efficient than the Windows based 
Building Intelligence Gateway (BiG) system.  The 
compact and headless platform allows for easy and 
practical deployments of multiple gateways in a single 
monitoring application. 

For applications where a user interface and more 
advanced services are required, the BiG system may be 
more suitable. 

Applications 
Building Science Research 

 
Field Applications/Research 

• Long term structure monitoring 
• Targeted repair monitoring 
• Restoration Monitoring 

 
Roof Monitoring 

• Automated leak detection 
 

Features 
• Compact headless design 

• Integrated 802.15.4 Wireless Interface (I3) 

• Linux OS allows for better security and less error 
prone than Windows based systems. 

• Rugged and portable.  Suitable for outdoor 
applications. 

• Removable solid state MicroSD storage. 

• Wired 10/100 Mbit Ethernet 

• WiFi 802.11n wireless connectivity. 

• Supports CanKey interface used for CAN based 
wired networks. 

• Multithreaded communication permits communication 
to large sensor networks.  Dedicated data collection 
system makes it significantly faster and more reliable 
than the Windows BiG system.   

• Real time clock (RTC) with built in battery backup. 

 
Ordering Information 
Standard Gateway TiG-001 

Gateway with integrated 
802.15.4 USB Interface (I3)  

TiG-001-I3 

Accessories  

5V Power Supply TiG-PWR 

 

Specifications are subject to change without notice 

Tactical Intelligence Gateway Datasheet 
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Hardware Specifications 
Operating System Linux Debian 

Memory 1GB 

Storage MicroSD 16GB/32GB 

Local Input Power/WiFi/Sync Buttons 

Processor ARM 4-Core 1.2 GHz  

User Connectivity 10/100Base-T Ethernet 
2.4 GHz 802.11n wireless  

Expansion 3 USB 2.0 ports 

Sensor Connectivity Integrated 802.15.4 (I3) 
External CAN 2.0 

Max Distance from 
coordinator node 

Wireless 30m (IEEE 802.15.4) 
Wired 300m (CAN) 

Power MicroUSB 5V 2A 

Dimensions 85mm x 56mm x 17mm 

Weight 1 kg (2.2 lb) 

 
Environmental 
Operating and 
Storage Temperature 

-40C° to 85°C 

Humidity 5% to 95% RH non-condensing 

Electrostatic 
Discharge (ESD) 

8kVdc air, 4 kVDC contact 
(exposed inputs) 

 
Regulatory  
FCC Compliance FCC Part 15 Class A 

Industry Canada 
Emissions Compliance 

Class A Digital Apparatus 
complies with ICES-003 

Safety Requirements This product shall only be 
connected to a external power 
supply rated at 5V with a 
maximum current of 2A 

Wireless Radio 
Compliance 

• Contains FCC ID: 
W7OMRF24J40MDME 

• Contains IC:  
7693A-24J40MDME 

RPI3 FCC ID 2ABCB-RPI32 

 
TiG Configuration 
• TiG systems are pre-configured to report to a 

specific Analytics project and job.   

• Consult an SMT Technician if either of these 
need to be changed. 

 
 

 
Ethernet and USB Ports 
 
 
 
 
 
 
 
 
 
 
User Interface 
 
 
 
 
 
 
 
 

 
Turn ON/OFF TiG.  Ensure Sync light is 
OFF before removing power 

 
Speak local IP address through 
headphone jack 

 
Synchronize data with Analytics 

LED States 
 

Status 

  Software 
Inactive 

  All Systems 
Active 

Internet 
Inactive 

Software Inactive, Internet Active 

Sync  Sync Failed  Sync OK Inactive 

 

 

I3 LED blinks when I3 is 
active. 

A, B LEDs for future use 

 
 

3 USB Ports 
available 

10/100Base-T 
Ethernet 

5V MicroUSB 
Power 

TiG-I3 model uses 
top left USB port. 

Do not use 
3.5mm 

Headphone Jack 
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WiFi Setup 
1. Connect the TiG to your network via ethernet 

cable. 

2. Identify the IP address of the TiG by plugging in 
an audio device into the 3.5mm headphone jack, 
pressing the WiFi button (       ), and listening for 
the readout. 

3. Type this IP address into a browser on a device 
on the same network to access the WiFi Portal. 

4. Enter the login information when prompted. The 
defaults are: 
Username: admin 
Password: admin 
(This can be changed later in ‘Configure Auth’)

 

5. Navigate to the ‘Configure client’ page. Enter the password for your network and click add. 

 
6. Navigate to the ‘Dashboard’ page. 

If your WiFi logon is correct, you 
will see an IP address here. This 
will be your new address once you 
switch to wireless.  
 

7. Unplug the ethernet cable and the 
TiG should switch to WiFi 
automatically. To access the WiFi 
portal again, enter the new IP 
address. If you ever forget it, 
repeat Step 2.
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PAN/Timer Setup 
1. Navigate to the ‘Configure devices’ page.  

2. The number of physically connected devices to 
the TiG will be shown here.  

3. To change the PAN or timer, enter the desired 
PAN or timer and click the corresponding button. 
(This will change all the connected devices to 
the value entered) 
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SMT	  Analytics	  Overview	  
	  

SMT	  Analytics	  is	  a	  web-‐based	  application	  used	  to	  analyze	  data	  sent	  by	  a	  SMT	  BiG	  (Building	  
Intelligence	  Gateway).	  	  

A	  BiG	  represents	  a	  gateway	  and	  is	  assigned	  a	  gwID	  (Gateway	  ID)	  from	  Analytics.	  	  For	  large	  
projects,	  multiple	  BiGs	  can	  share	  gwID’s	  allowing	  data	  can	  be	  accumulated	  in	  Analytics	  
under	  the	  same	  projects.	  

Data	  within	  BiG	  and	  analytics	  is	  separated	  by	  Jobs.	  	  	  A	  Job	  is	  a	  collection	  of	  Nodes,	  Sensors	  
and	  Sensor	  Data.	  Jobs	  are	  typically	  created	  within	  the	  BiG	  and	  are	  pushed	  to	  Analytics	  on	  an	  
export.	  The	  export	  file	  sent	  from	  BiG	  includes	  a	  list	  of	  Jobs	  created	  in	  BiG	  along	  with	  their	  
names	  and	  Sensor	  Data	  group	  by	  Job	  ID.	  Both	  Analytics	  and	  BiG	  maintain	  separate	  JobID's.	  

Some	  features	  described	  in	  this	  manual	  maybe	  unavailable	  depending	  on	  your	  user	  
permissions.	  

	  

Logging	  in	  
	  

	  
Logging	  in	  creates	  a	  new	  user	  session	  in	  Analytics.	  	  	  
	  
After	  a	  user	  logs	  in	  a	  Gateway	  is	  chosen	  and	  the	  last	  created	  Job	  for	  the	  gateway	  is	  
set	  as	  the	  active	  job	  for	  the	  session.	  
	  
The	  term	  active	  Job	  is	  used	  throughout	  this	  manual	  and	  is	  defined	  as	  the	  current	  
selected	  Job	  to	  be	  viewed	  in	  analytics.	  	  It	  does	  not	  imply	  the	  state	  of	  the	  job	  nor	  
imply	  that	  nodes	  are	  actively	  transmitting	  data	  to	  the	  Job.	  
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Layout	  
	  

	  

	  

1	   Gateway	  Selection.	  	  If	  multiple	  gateways	  have	  been	  assigned	  to	  a	  user	  use	  
this	  tool	  to	  quickly	  switch	  between	  them	  

2	   Job	  Selection.	  	  If	  a	  gateway	  contains	  multiple	  Jobs	  use	  this	  tool	  to	  quickly	  
switch	  between	  them	  

3	   Data	  Date	  Range.	  	  The	  data	  date	  range	  located	  in	  the	  middle	  of	  the	  tool	  bar	  
shows	  the	  date	  range	  applied	  to	  data	  sets.	  	  This	  date	  range	  is	  applied	  to	  
graphs	  and	  viewing	  data	  logs.	  	  For	  active	  jobs	  the	  default	  setting	  is	  one	  
week,	  otherwise	  the	  date	  range	  is	  set	  to	  the	  min	  and	  max	  dates	  for	  sensor	  
data.	  

4	   System	  Data	  Navigation	  Options.	  	  Navigation	  items	  under	  the	  System	  Data	  
are	  tools	  used	  to	  view/manipulate	  data	  for	  a	  Gateway/Job	  

5	   Analytics	  Navigation	  Options.	  	  These	  options	  are	  used	  for	  the	  
administration	  of	  Analytics.	  	  Many	  of	  these	  options	  are	  not	  available	  to	  
normal	  users	  

6	   Date	  Selection.	  	  This	  tool	  is	  used	  to	  modify	  the	  Data	  Date	  Range.	  
7	   Session	  Settings.	  	  Session	  settings	  allow	  the	  user	  to	  change	  the	  graph	  size,	  

graphing	  options,	  clear	  session	  variables,	  and	  log	  out	  
8	   Job	  Done	  button.	  	  The	  Job	  Done	  button	  is	  used	  in	  restoration	  project	  to	  

produce	  a	  final	  report	  and	  invoice	  
9	   Gateway	  and	  Job	  Properties	  

2	  1	   3	  

4	  

5	  

6	  

7	  

8	  

9	  
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Project	  Details	  
	  

	  
	  
The	  Project	  details	  page	  is	  the	  default	  page	  shown	  after	  a	  user	  logs	  in.	  	  This	  page	  includes	  
gateway	  information	  and	  details	  of	  the	  current	  job.	  
	  
The	  Job	  Done	  button	  is	  used	  in	  restoration	  projects.	  	  Pressing	  the	  button	  generates	  a	  final	  
report	  and	  invoice.	  
	  
Any	  generated	  report	  and	  invoices	  are	  accessible	  on	  the	  project	  details	  page.	  
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Dashboard	  
	  

	  
	  
The	  Dashboard	  provides	  a	  snapshot	  of	  the	  active	  Job	  in	  Analytics.	  	  Sensors	  are	  grouped	  by	  
phyID	  or	  device	  ID	  and	  sorted	  by	  input	  number	  
	  
Only	  sensors	  that	  are	  flagged	  to	  be	  included	  in	  reports	  are	  shown	  in	  the	  dashboard	  
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Sensor	  Browser	  
	  

	  
	  
The	  Sensor	  browser	  is	  the	  fastest	  way	  to	  view	  sensor	  data	  in	  Analytics.	  	  
	  
The	  Sensor	  browser	  is	  made	  up	  of	  3	  panels:	  	  a	  Node/WiDAQ	  panel,	  a	  sensor	  panel,	  and	  
Sensor	  info	  panel.	  
	  
The	  Node/WiDAQ	  panel	  lists	  all	  devices	  reporting	  data	  for	  the	  active	  job.	  	  After	  selecting	  a	  
Node	  in	  the	  first	  panel,	  the	  Sensor	  panel	  loads	  with	  sensors	  attached	  to	  the	  device.	  	  
Selecting	  a	  sensor	  in	  the	  Sensor	  panel	  load	  detailed	  information	  in	  the	  Sensor	  Info	  panel.	  	  
	  
Sensor	  Option	  

	   Edit	  Sensor	  settings	  

	   View	  graph	  of	  sensor	  data	  

	   View	  sensor	  data	  log	  

	   View/Modify	  Alarms	  attached	  to	  Sensor	  
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Sensor	  Editor	  
	  

	  
	  
	  
	  
Use	  the	  Update	  all	  button	  to	  commit	  settings	  
	  
Column	   Description	  
phyID	   Physical	  ID	  of	  the	  device	  
Input	   Input	  on	  device	  sensor	  is	  attached	  to	  
Include	  in	  Report	   Flag	  used	  to	  indicate	  if	  sensor	  should	  be	  included	  in	  

reporting	  
Sensor	  Type	   Sensor	  Type.	  	  Indicates	  engineering	  unit	  formula	  to	  be	  

applied	  to	  raw	  sensor	  data	  
Wood	  Species	   Wood	  species	  used	  for	  moisture	  content	  formula.	  	  If	  not	  

required	  set	  as	  “Unknown”	  
Temperature	  Sensor	   Temperature	  Sensor	  to	  be	  used	  for	  Engineering	  Unit	  

conversions	  that	  require	  temperature	  compensation.	  
Sensor	  Image	   Sensor	  Image	  used	  in	  reports	  
Sensor	  Drawing	   Sensor	  Drawing	  used	  in	  reports	  
	  
	  
Note:	  	  Use	  caution	  when	  updating	  any	  settings	  that	  effects	  the	  engineering	  unit	  conversion	  
such	  as	  Sensor	  Type,	  Wood	  Species	  or	  Temperature	  Sensor.	  	  Updates	  those	  settings	  results	  
in	  the	  removal	  of	  cached	  engineering	  units	  from	  the	  data	  table.	  	  The	  next	  time	  data	  is	  
requested	  for	  a	  sensor	  cached	  engineering	  units	  will	  be	  updated,	  but	  it	  could	  take	  
significant	  time	  to	  perform	  the	  conversion	  and	  updates	  result	  sets.	  
	  
	  
	  

I-21



SMT	  Analytics	  Manual	  	  	  version	  1.0	  
	  

©	  2008	  SMT	  Research	  Ltd.	   7	  

Jobs	  
	  

	  
	  
Column	   Description	  
Active	   Data	  will	  appear	  in	  the	  Active	  Job	  if	  not	  jobID	  is	  pass	  by	  the	  

export	  file	  from	  BiG.	  BiG	  version	  >0.5	  send	  a	  jobID	  in	  the	  
export	  file.	  

Default	   If	  a	  Default	  Job	  is	  set,	  newly	  created	  jobs	  will	  copy	  Node	  
and	  Sensor	  definitions	  from	  it.	  

JobID	   Internal	  Analytics	  ID	  assigned	  to	  Jobs	  
Title	   Name	  assigned	  to	  Job	  
Status	   The	  status	  is	  determined	  by	  Analytics	  nightly	  by	  analyzing	  

sensor	  data	  to	  determine	  the	  state	  of	  the	  Job.	  	  If	  all	  sensors	  
set	  with	  the	  “Include	  in	  Report”	  have	  new	  sensor	  data	  for	  
the	  current	  day	  the	  Job	  is	  in	  the	  “Active”	  state	  

BiG	  Job	  ID	   The	  Job	  ID	  assigned	  by	  BiG	  
Date	  Created	   The	  date	  the	  Job	  was	  created	  in	  Analytics.	  	  The	  newest	  Job	  

is	  the	  default	  Job	  when	  a	  user	  logs	  in	  or	  switches	  Gateways	  
Options	   List	  of	  Options	  to	  perform	  on	  Jobs	  
	  

	  

A	  user	  with	  proper	  permission	  can	  
update	  Job	  Title,	  Job	  Status,	  Address,	  
Contact	  Person	  and	  Contact	  Phone	  
Number	  for	  a	  Job	  by	  clicking	  on	  the	  
icon	  in	  the	  Options	  column.	  
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Node	  List	  

	  
	  
Column	   Description	  
Node	  ID	   Internal	  Identifier	  assigned	  to	  nodes.	  	  This	  Identifier	  is	  

unique	  between	  all	  Jobs	  
Name	   Name	  given	  to	  device	  
phyID	   Physical	  ID	  of	  the	  device	  
Options	   List	  of	  Options	  to	  perform	  on	  Nodes	  
	  

	  

Nodes	  can	  be	  edited	  by	  clicking	  on	  the	  
	  icon	  in	  the	  options	  column	  
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Sensor	  List	  
	  

	  
	  
Column	   Description	  
ID	   	  
Name	   	  
Node	  Name	   	  
#/Input	   Combination	  of	  Physical	  ID	  and	  Input	  separated	  by	  /	  
Options	   List	  of	  Options	  to	  perform	  on	  Nodes	  
	  
	  
	  
Icon	   Description	  

	   Expands	  the	  column	  to	  display	  addition	  information.	  	  This	  information	  is	  
show	  in	  the	  pink	  area	  above	  

	   A	  green	  check	  mark	  indicates	  there	  are	  no	  active	  alarms	  on	  the	  Sensor	  

	   Edit	  Sensor	  setting	  

	   View	  graph	  of	  sensor	  data	  

	   View	  sensor	  data	  log	  

	   View/Modify	  Alarms	  attached	  to	  Sensor	  
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Sensor	  Edit	  Panel	  
	  
The	  Sensor	  Edit	  Panel	  is	  used	  to	  update	  
settings	  for	  Sensors	  

	  

	  

Sensor	  Graph	  
	  
Sensor	  Graphs	  display	  date	  for	  the	  data	  date	  
range	  set	  in	  analytics.	  	  Graphs	  are	  
automatically	  scaled	  using	  the	  min./max.	  data	  
values.	  	  If	  weather	  data	  is	  available	  it	  is	  
displayed	  as	  bands	  in	  the	  background	  of	  the	  
images.	  	  Yellow	  bands	  indicate	  sunny	  periods,	  
blue	  band	  indicate	  precipitation	  and	  gray	  
bands	  indicate	  snow.	  

	  

	  

Sensor	  Log	  Panel	  
	  
Data	  presented	  in	  the	  Sensor	  Log	  Panel	  is	  tab-‐
delimited	  in	  a	  textarea	  allowing	  for	  easy	  copy	  
and	  paste	  to	  other	  programs	  such	  as	  Microsoft	  
Excel	  
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Event	  Dashboard	  
	  

	  
	  
The	  event	  dashboard	  is	  a	  tool	  used	  to	  display	  active	  alarms.	  The	  slider	  at	  the	  top	  right	  
defines	  the	  frequency	  Analytics	  is	  checked	  for	  new	  alarms.	  	  When	  an	  alarm	  is	  triggered	  an	  
alarm	  is	  sounded	  and	  event	  table	  is	  updated	  showing	  alarm	  details.	  	  When	  a	  event	  is	  cleared	  
a	  “swoosh”	  sounds	  is	  played	  to	  notify	  the	  user.	  	  	  
	  
Note:	  	  Events	  are	  processed	  by	  Analytics	  after	  data	  has	  been	  sent	  from	  the	  BiG.	  	  The	  
notification	  delay	  it	  limited	  by	  the	  reporting	  frequency	  set	  in	  BiG	  and	  time	  to	  process	  data	  
in	  Analytics.	  	  	  
	  
	  

Events	  
	  

	  
	  
An	  Event	  is	  an	  instance	  of	  an	  Alarm.	  	  The	  events	  section	  lists	  the	  last	  50	  events	  trigger.	  
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Image	  Manager	  
	  

	  
	  
The	  Image	  manager	  is	  used	  to	  manage	  images	  Sensors.	  	  The	  image	  manager	  allows	  the	  user	  
to	  upload	  multiple	  images	  in	  one	  click.	  	  The	  first	  image	  referenced	  to	  a	  sensor	  will	  be	  
selected	  at	  the	  default	  image	  to	  appear	  the	  report	  
	  
The	  Images	  differ	  by	  Drawing	  by:	  

• Sensor	  cannot	  be	  overlaid	  on	  images	  
• Sensors	  are	  referenced	  to	  an	  image.	  	  Drawings	  are	  meant	  to	  be	  schematics	  or	  layouts	  

while	  Images	  are	  meant	  to	  be	  photographs	  of	  the	  actual	  sensors.	  

How	  to	  use	  the	  Image	  Manager:	  

	  
1	   Upload	  your	  images	  using	  the	  form	  at	  the	  top	  of	  the	  page.	  Use	  the	  "Browse.."	  button	  

to	  locate	  the	  image	  on	  your	  computer.	  A	  title	  should	  be	  provided,	  but	  not	  required.	  
Additional	  images	  can	  be	  uploaded	  at	  the	  same	  time	  by	  pressing	   	  icon.	  

2	   After	  uploading	  your	  images	  the	  images	  can	  be	  tagged	  with	  the	  sensors	  they	  
represent.	  A	  sensor	  can	  be	  associated	  to	  a	  image	  by	  using	  the	   	  icon.	  Tagging	  
sensors	  in	  images	  lets	  SMT	  Analytics	  know	  which	  pictures	  contain	  which	  specific	  
sensor.	  You	  can	  tag	  multiple	  sensors	  in	  an	  image.	  The	  first	  image	  a	  sensor	  is	  tagged	  
in	  is	  used	  as	  the	  default	  image	  for	  reports.	  

3	   A	  default	  image	  for	  a	  Job	  can	  be	  set	  by	  clicking	  the	   	  icon.	  The	  default	  image	  is	  
usually	  representative	  of	  the	  job,	  and	  can	  be	  a	  picture	  of	  the	  building	  or	  typical	  
location	  for	  monitoring.	  If	  an	  image	  is	  already	  selected	  as	  the	  default	  image	  it	  will	  
be	  show	  with	  the	  icon.	  Only	  one	  image	  can	  be	  set	  as	  the	  default	  image,	  therefore	  
selecting	  a	  different	  image	  will	  overwrite	  the	  previously	  selected	  choice.	  	  
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Drawings	  
	  

	  
	  
	  
Column	   Description	  
Order	   Order	  drawings	  appear	  in	  reports	  
Title	   Name	  assigned	  to	  drawing	  
Filename	   Original	  filename	  of	  drawing.	  	  Note:	  	  drawings	  are	  not	  

stored	  in	  analytics	  with	  the	  original	  file	  name.	  	  Analytics	  
assigns	  new	  filenames	  to	  avoid	  file	  name	  conflicts.	  	  

Options	   List	  of	  Options	  to	  perform	  on	  Nodes	  
	  
	  
Icon	   Description	  

	   Pencil	  Tool.	  	  Use	  this	  tool	  to	  identify	  sensor	  location	  on	  drawings	  

	   Drawing	  Time	  Elapse	  Tool	  

	   Drawing	  Snapshot	  of	  drawing	  

	   Edit	  Drawing	  properties	  

	   Delete	  drawing	  
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Drawings	  Pencil	  Tool	  
	  

	  
	  
	  
The	  Drawings	  Pencil	  Tool	  is	  used	  to	  overlay	  sensors	  on	  drawings.	  	  This	  tool	  displays	  the	  
drawing	  in	  the	  full	  resolution	  it	  was	  uploaded	  in.	  
	  
	  
“Sensors	  PopUp”	  link	  displays	  the	  sensor	  select	  tool.	  	  A	  sensor	  must	  be	  selected	  before	  it	  is	  
overlaid	  on	  the	  drawing.	  
	  
How	  to	  Overlay	  sensors:	  

1. Click	  on	  the	  “Sensors	  PopUp”	  tool	  and	  select	  a	  sensor	  
2. Two	  clicks	  are	  required	  to	  register	  a	  sensor	  on	  a	  drawing.	  The	  default	  sensor	  object	  

is	  the	  line.	  	  The	  first	  click	  registers	  the	  start	  of	  a	  line	  and	  the	  second	  click	  registers	  
the	  end	  point.	  	  After	  the	  seconds	  point	  the	  image	  is	  reloaded	  with	  the	  sensor	  
overlaid.	  

3. Sensor	  objects	  and	  be	  updated	  using	  the	  table	  below	  the	  drawing	  
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The	  table	  below	  a	  drawing	  is	  updated	  real-‐time	  as	  sensors	  are	  overlaid	  on	  the	  drawing.	  	  
Object	  can	  be	  removed	  or	  updated	  using	  the	  options	  in	  this	  table.	  
	  
	  
	  
	  
	  

Drawing	  Snapshot	  
	  

	  

A	  drawing	  Snapshot	  comprises	  of	  a	  
drawing	  with	  sensors	  overlaid.	  	  Three	  
objects	  can	  represent	  sensors:	  lines	  
rectangles,	  and	  ellipses.	  
	  
Typically	  the	  line	  object	  represents	  a	  
segment	  of	  moisture	  detection	  tape.	  	  
The	  ellipse	  and	  rectangle	  tools	  would	  
be	  suitable	  for	  temperature,	  relative	  
humidity,	  CO2,	  or	  moisture	  probe.	  
	  
The	  top	  right	  corner	  of	  the	  drawing	  
contains	  the	  time	  and	  weather	  
conditions.	  	  Sensor	  objects	  are	  
displayed	  as	  either	  green	  or	  red.	  	  A	  
Green	  sensor	  indicates	  no	  alarms	  are	  
triggered	  while	  a	  red	  sensor	  
represents	  a	  sensor	  with	  alarm	  event	  
currently	  active.	  
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Drawing	  Time	  Elapse	  Tool	  
	  

	  

The	  Drawing	  Time	  Elapse	  Tool	  is	  used	  to	  
view	  event	  triggering	  and	  visually	  identify	  
problems	  by	  correlating	  event	  locations.	  
	  
The	  two	  sliders	  at	  the	  top	  of	  the	  window	  are	  
used	  to	  adjust	  the	  update	  frequency.	  	  The	  
slider	  on	  the	  left	  adjusts	  the	  step	  time	  in	  
hours	  for	  drawing	  updates.	  	  The	  slider	  on	  
the	  right	  adjusts	  the	  frequency	  the	  drawing	  
is	  updated	  on	  the	  screen.	  	  For	  example	  the	  
sliders	  can	  be	  used	  to	  view	  the	  building	  
status	  every	  4	  hours	  updating	  on	  the	  screen	  
every	  20	  seconds.	  
	  
The	  text	  box	  above	  the	  drawing	  is	  used	  to	  
set	  the	  base	  time	  of	  the	  drawing	  the	  sliders	  
use	  to	  manipulate	  
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Graphing	  

Layout:	  

	  
	  
1	   Sensor	  List.	  	  Choose	  sensor	  to	  be	  added	  to	  list	  to	  Graph	  
2	   Choose	  to	  either	  graph	  raw	  data	  or	  engineering	  units.	  	  	  
3	   Data	  range	  selection	  
4	   Data	  average	  selection.	  	  To	  compare	  data	  sets,	  data	  must	  be	  averaged	  over	  a	  

specified	  period	  for	  each	  sensor	  data	  set.	  	  	  
5	   Sensor	  List.	  	  This	  list	  shows	  sensors	  added	  to	  the	  graph	  
6	   Graph	  /	  Export	  Action.	  	  After	  setting	  all	  the	  graphing	  options,	  choose	  to	  either	  

generate	  a	  graph	  or	  export	  data	  (CSV	  format)	  
7	   Generated	  graph	  
	  
	  

1	  

2	  

3	   4	  

5	  

6	  

7	  

I-32



SMT	  Analytics	  Manual	  	  	  version	  1.0	  
	  

©	  2008	  SMT	  Research	  Ltd.	   18	  

Report	  Generator	  
	  

	  
	  
Reports	  can	  be	  generated	  at	  any	  time	  for	  any	  period	  of	  data	  by	  using	  the	  report	  generator.	  
	  
Predefined	  report	  templates	  have	  been	  created	  and	  are	  automatically	  selected	  depending	  
on	  the	  type	  of	  project	  your	  gateway	  is	  assigned	  to.	  
	  
	  

Weather	  
	  

	  
	  
Weather	  data	  is	  collected	  at	  a	  city	  level	  for	  each	  Gateway.	  	  Weather	  data	  is	  overlaid	  on	  
drawings	  and	  showing	  in	  the	  background	  of	  graphs	  as	  weather	  bands	  
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Export	  
	  

	  
	  
The	  Export	  tool	  exports	  all	  data	  for	  sensors	  selected.	  	  Select	  a	  sensor	  by	  checking	  the	  
checkbox	  in	  the	  first	  column.	  	  Unlike	  the	  Graphing	  Tool’s	  export	  function	  where	  data	  is	  
averaged,	  the	  Export	  tool	  exports	  all	  data	  for	  each	  sensor.	  	  Each	  sensor	  data	  point	  is	  given	  
its	  own	  row	  in	  the	  export	  file,	  while	  the	  Graph	  tool’s	  export	  function	  gives	  each	  time	  frame	  
its	  own	  rows	  with	  an	  average	  of	  each	  sensor’s	  data.	  
	  
The	  Export	  tool	  generates	  an	  export	  in	  CSV	  format.	  
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Notifications	  
	  

	  
	  
Notifications	  Engine	  alters	  emails	  by	  email	  when	  an	  alarm	  event	  occurs	  and	  clears.	  	  To	  
receive	  notification	  a	  notification	  address	  and	  name	  must	  be	  provided	  and	  events	  added	  to	  
the	  entity.	  	  Changes	  to	  the	  name	  and	  email	  address	  can	  be	  made	  by	  clicking	  on	  the	   	  icon.	  

Add	  Notification	  

	  

	  
Click	  on	  the	  “Add	  Notification”	  link	  at	  the	  
bottom	  of	  the	  Notification	  list	  table.	  	  A	  pop-‐
up	  window	  appears	  prompting	  for	  a	  Name	  
and	  Email	  address.	  

View	  Events	  Attached	  

	  

Clicking	  on	  the	   	  icon	  in	  the	  options	  
column	  pops-‐up	  a	  window	  displaying	  a	  list	  
of	  events	  attached	  to	  the	  notification	  email.	  
	  
In	  this	  windows	  alarms	  can	  be	  added	  and	  
removed.	  	  	  	  	  

Add	  Event	  

	  

Clicking	  on	  the	  “Add	  Event”	  link	  in	  the	  
“Events	  Attached”	  Window	  allows	  the	  user	  
to	  add	  events	  to	  a	  notification	  email.	  	  	  
	  
Multiple	  Events	  can	  be	  added	  to	  an	  
notification	  email	  address	  
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Internal	  Functions	  
	  

Notification	  

Notification	  are	  handling	  by	  a	  notification	  engine	  that	  continuously	  processes	  the	  Events	  
table	  for	  new	  events	  that	  have	  been	  created	  or	  cleared	  and	  emails	  any	  notification	  email	  
address	  if	  the	  criteria	  for	  setting	  or	  clearing	  an	  alarm	  is	  meet.	  

Engineering	  Unit	  conversion	  Caching	  

For	  fast	  data	  retrieval,	  sensor	  data	  engineering	  unit	  values	  are	  cached.	  	  If	  any	  settings	  are	  
changed	  that	  effect	  the	  derivation	  of	  an	  engineering	  unit	  value,	  the	  cached	  values	  are	  
flushed	  and	  regenerated	  the	  next	  time	  data	  is	  requested.	  

Engineering	  Units	  cached	  data	  is	  first	  generated	  when	  data	  enters	  analytics.	  	  The	  checking	  
for	  valid	  engineering	  units	  is	  handled	  in	  the	  SQL	  Sensor	  Data	  view.	  	  Using	  this	  view	  to	  
access	  sensor	  data	  will	  insure	  correct	  engineering	  unit	  values	  

BiG	  Data	  Processing	  

Sensor	  Data	  is	  stored	  in	  the	  Analytics	  database	  in	  complex	  partition	  tables.	  	  Using	  partition	  
tables	  help	  speed	  up	  data	  access	  and	  aggregate	  functions,	  especially	  when	  sequence	  scans	  
are	  used.	  

All	  partition	  tables	  inherit	  their	  definitions	  from	  a	  parent	  Sensor	  Data	  table.	  	  A	  trigger	  on	  
the	  parent	  table	  decides	  which	  child	  partition	  table	  to	  insert	  date	  into	  by	  analytics	  the	  
sensor	  data’s	  timestamp.	  

Alarms	  Processing	  

Insert	  triggers	  on	  Sensor	  Data	  partition	  tables	  handle	  alarm	  processing.	  	  To	  minimize	  the	  
overhead	  in	  analyzing	  a	  window	  of	  data,	  the	  current	  sensor	  data	  is	  first	  compared	  against	  
all	  Alarm	  definitions	  attached	  to	  the	  Sensor.	  	  If	  the	  current	  data	  point	  meets	  any	  of	  the	  
criteria	  to	  turn	  on	  an	  alarm	  if	  an	  alarm	  if	  no	  alarm	  event	  is	  active,	  or	  clear	  an	  alarm	  if	  a	  
alarm	  event	  is	  active,	  then	  the	  alarm	  handling	  engine	  will	  continue	  to	  process	  a	  windows	  of	  
sensor	  data.	  	  Processing	  the	  window	  of	  data	  requires	  a	  selecting	  and	  using	  aggregate	  
function,	  that	  if	  avoided	  improve	  performance.	  	  

Job	  States	  

At	  the	  end	  of	  each	  day	  each	  active	  or	  idle	  Job	  is	  processed	  to	  determine	  a	  state	  change.	  	  A	  
Job	  is	  considered	  active	  if	  all	  sensors	  with	  the	  “Include	  in	  Report”	  flag	  checked	  received	  data	  
for	  the	  pervious	  day.	  	  If	  a	  job	  received	  data	  from	  some	  sensors	  but	  not	  all,	  the	  job	  becomes	  
partially	  active.	  	  	  If	  no	  data	  was	  received	  the	  job	  becomes	  idle.	  	  State	  changes	  are	  logged	  to	  a	  
state	  change	  history	  table.	  
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Partition	  tables	  

Vocabulary	  
	  

gwID	   Gateway	  ID	  
jobID	   Job	  ID	  assigned	  by	  analytics	  
phyID	  Physical	  ID	  of	  the	  device.	  	  Analytics	  assigned	  Devices	  a	  nodeID	  used	  for	  internal	  
tracking	  of	  Devices	  between	  jobs	  
WiDAQ	  Wireless	  Data	  Acquisition	  Unit.	  	  Also	  referred	  to	  as	  a	  Node	  
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Appendix 2: 
 

Hill Residence, Collingwood (Pretty River), Ontario 
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Appendix 3: 
 

Radiance Co-Housing Development, Saskatoon, Saskatchewan 
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Anson Laneway House, Gibsons, British Columbia 
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