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Preface 

This Application Note describes the field investigation and performance results for the Xtralis ECO 
detector (incorporating CO sensor) installed at the Queens Street underground bus station 
(Brisbane, AU).  
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Background 

In enclosed or underground bus terminals, toxic gases (Carbon Monoxide (CO), Nitric Oxides 
(NOx), etc.) from bus vehicle exhaust emissions present a health risk to the general public and 
employees.  

The risk of toxic gas poisoning in these enclosures is reduced or removed by natural or 
mechanical ventilation normally through the continuous introduction of an adequate number of 
air changes per hour. Whilst this approach is effective, the associated running costs are high. 
An acceptable alternative is to employ gas detectors throughout these enclosures to monitor 
toxic gas levels to activate / regulate mechanical ventilation ensuring toxic gases are within 
acceptable limits. This demand-control ventilation reduces the running costs. 

 

The Queen Street underground bus station is 
the Brisbane CBD's primary bus terminus 
situated underneath The Myer Centre and 
Queen Street Mall. 
 
The bus station incorporates a network of 
underground tunnels with 17 bus platforms 
servicing a total of 38 different bus routes. 
Point type CO detectors are fitted throughout 
the tunnel areas to continuously monitor gas 
levels for demand-control ventilation. 
 

In addition to gas monitoring, the platforms 
comprise a number of VESDA Aspirating 
Smoke Detection systems. The VESDA 
systems are interfaced to the Fire Panel for 
Fire Brigade call out in the event of a fire. 
 
The point type gas detectors and the VESDA 
systems are interfaced to a Zitton Fire Alarm 
Control Panel. 

Figure 1 Queen Street Bus Station - 
Queen Street Mall Entrance 

 

Scope 

The tunnel servicing platforms A5 to A10 (Figure 2) of the Queen Street Bus Station was 
selected for the field investigation as the existing VESDA system provided the platform for the 
installation and testing of the ECO detector. 

The scope of the field investigation was to ascertain and compare the application performance 
of the ECO detector against point type gas detector. In particular: 

 Compare ECO performance (configured for area gas monitoring) to a point type gas 
detector (localised monitoring) 

 Correlate soot particle concentration (provided by VESDA system) to gas concentration 
(provided by ECO detector). The intention is to establish correlation between airborne 
particulates (ambient particles, soot particles from bus vehicle emissions) and toxic gas 
levels. 

 
The ECO detector configured for area gas monitoring is installed downstream the VESDA unit 
to allow sampling from all holes of the VESDA pipe network (Figure 3). 

A scientific CO data logger was used as point type gas detectors for the present investigation. 
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Site Information 

 

VESDA System 

A VESDA LaserPlus (S/N: 109154) 
is installed in the tunnel section 
servicing platforms A5 to A10 
(Figure 2). 

The VESDA pipe network consists 
of two pipes installed under the 
ceiling that cover approximately 
2000m2. Pipe 1 comprises 9 x 
3.5mm sampling holes spaced 
10m. Pipe 2 comprises 12 x 
3.5mm sampling holes spaced 
8m. The ASPIRE2 design is 
included in Appendix A. 

The VESDA Fire 1 relay (0.278 
Obs%/m) is interfaced to the Fire 
Panel for Fire Brigade call out in the 
event of fire. 

The tunnel has a ceiling height of 3 
meters and the frequency of bus 
arrivals at each platform is 
approximately 3 minutes. 

 

Figure 2 VESDA pipe network - Platforms A5-
A10 

 

Installation 

The measured gas was carbon monoxide (CO) which has approximately the same density as 
ambient air (relative density: 0.967).  

The sampling location for the ECO and point type detector was decided to be under the ceiling 
of platform A7 rather than breathing height (0.9 - 2.5m – AS1668.2-2002). The reason for this 
being the temperature of the CO gas from vehicle emissions is higher than the ambient air 
therefore thermal movement will dominate over forces of diffusion and the gas will rise 
upwards to the ceiling. 

ECO 

One ECO detector was fitted to the exhaust of the VESDA system (Figure 3). 
 Model: ECO-D-B-41 CO 
 Mfg. Date: 21-05-2010 
 Main Module F/W: 1.2.20 
 Sensor Module H/W: 17388.05.01 
 Sensor Module S/W: 1.1.14 
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The inclusion of the ECO detector onto the VESDA pipe network had minimal impact to the 
performance of the VESDA system in terms of volumetric flow delivery as shown below from 
the measured flow rates before and after installation. 

Table 1. VESDA System – Smoke Transport Time 

VESDA System 
Normalised Flow 

rate % 

No ECO 99 

ECO Installed 95 

 

 
 

Figure 3 ECO Installation – VESDA Exhaust 

 

Point Type Carbon Monoxide (CO) Data Logger 

A Carbon Monoxide (CO) data logger (Model: EL-USB-CO1) was installed to record CO levels 
at the ceiling of the tunnel at platform A7. The CO data logger was mounted under the tunnel 
ceiling at the center of the VESDA pipe network. 

The specification of the Carbon Monoxide (CO) data logger is included in Appendix B. 

                                            
1 Lascar electronics: www.lascarelectronics.com 
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Results 

Area Monitoring (ECO) / Localised Monitoring (Point Type) 

The CO gas profiles recorded from the ECO (area monitoring) and point type (localized 
monitoring) detectors is shown in Charts 1 & 2.  

Area  Monitoring (ECO) / 
Localised  Monitoring (Point Type)
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Chart 1 Area Monitoring (ECO) / Localised Monitoring (Point Type) -  

1 wk period (15/07/10 - 19/07/10) 
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Chart 2 Area Monitoring (ECO) / Localised Monitoring (Point Type) -  

24 hr period (15/07/10) 
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Chart 3 correlates the ambient contaminants level (recorded by the VESDA system) to CO 
levels (recorded by the ECO – area monitoring configuration). It can be seen that high levels 
of ambient contaminants is associated to bus emissions as they are accompanied by a high 
CO signature. There are occasions, however, where elevated CO levels were not 
accompanied by any ambient contaminants. 

Ambient Contaminants (VESDA) / 
CO Level (ECO - Area Monitoring)
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Chart 3 Ambient Contaminates (VESDA) / CO Level (ECO) –  

1 wk period (15/07/10 - 19/07/10) 

 

Chart 4 shows ambient contaminants and CO levels recorded over a 24 hour period. 

Ambient Contaminants (VESDA) / 
CO Level (ECO - Area  Monitoring)
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Chart 4 Ambient Contaminates (VESDA) / CO Level (ECO) -   

24 hr period (15/07/10) 
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Summary 

An ECO detector fitted to a VESDA pipe network system was investigated with field tests 
undertaken at the Queen Street underground bus station. The investigation showed: 

 The ECO detector configured for Area monitoring (fitted to the exhaust of the VESDA 
system) exhibited similar response to CO levels to a point type gas detector located at the 
center of the VESDA pipe network. 

 The VESDA + ECO concept provides a holistic approach in terms of monitoring ambient 
particulates and gaseous contaminants for added protection to the health of people. 

The Area monitoring configuration could be extended to apply for Fence monitoring used 
when potential gas emission sources cannot be pinpointed so the outer limits of the zone need 
to be monitored to check whether gas concentrations are crossing into neighboring zones. 
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Appendix A – VESDA ASPIRE2 

Installation Data Pack for Queen St Bus Terminal Brisbane
Pipe Type Asiapac 

Date 17/06/10 

Units Metric 

Altitude 0.0m 

Designed with Hole Sizes 0.0;3.5mm 

Detector : Platform A5-A10 
Type VESDA LaserPLUS 

Endcap Usage Create a Balanced Design

Application Default 

Aspirator Speed 4200rpm 

Temperature 20.0°C 

Absolute Pressure 1013.5hPa 

System Flowrate 97.4l/min 

Manifold Pressure 209Pa 

Total Pipe Length 190.00m 

Number Of Sample Points 22 

Maximum Transport Time 136 

Minimum Hole Flow Rate 2.0l/min 

Inverted Detector No 

Fire Threshold 0.278%/m 

Balance Data 

Group name Aggregate Sensitivity Balance Suction pressure (least) Endcap Sensitivity Factor

[Default Group] 0.278%/m !? 36% !? 22Pa 0.0 

 

  

Isometric View for Platform A5-A10  

Pipe:A5-A7 
Total Pipe Length 85.00m 

Ambient Pressure 0Pa 
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Sector Pressure 209Pa 

Number Of Sample Points 9 

Pipe Flowrate 44.3l/min 

Section1 

 

# -  

Distance 
 
m 

Relative 
 
m 

Direction Hole 
Diameter
mm 

Transport
Time 
sec 

Pressure
 
Pa 

Flow
 
l/min

Flow 
% 

Hole 
Sensitivity 
%/m 

Diameter
 
mm 

- Bend 2.67 2.67 F - - - - - - - 

- Elbow 5.34 2.67 FL - - - - - - - 

1 Hole 11.00 5.66 - 3.5 6 169 6.6 6.8 4.110 21.0 

2 Hole 21.00 10.00 - 3.5 11 142 6.0 6.2 4.482 21.0 

3 Hole 31.00 10.00 - 3.5 16 119 5.5 5.7 4.895 21.0 

4 Hole 41.00 10.00 - 3.5 21 101 5.1 5.2 !? 5.328 21.0 

5 Hole 51.00 10.00 - 3.5 28 85 4.7 4.8 !? 5.785 21.0 

6 Hole 61.00 10.00 - 3.5 36 73 4.3 4.5 !? 6.234 21.0 

7 Hole 71.00 10.00 - 3.5 47 64 4.1 4.2 !? 6.654 21.0 

8 Hole 81.00 10.00 - 3.5 64 58 3.9 4.0 !? 7.000 21.0 

9 Endcap 85.00 4.00 - 3.5 78 56 4.1 4.2 !? 6.652 21.0  
 
Pipe:A8-A10 
Total Pipe Length 105.00m 

Ambient Pressure 0Pa 

Sector Pressure 209Pa 

Number Of Sample Points 13 

Pipe Flowrate 53.1l/min 

Section1 

 

#  -  

Distance 
 
m 

Relative 
 
m 

Direction Hole 
Diameter
mm 

Transport
Time 
sec 

Pressure
 
Pa 

Flow
 
l/min

Flow 
% 

Hole 
Sensitivity 
%/m 

Diameter
 
mm 

- Bend 2.67 2.67 F - - - - - - - 

- Bend 5.34 2.67 R - - - - - - - 

1 Hole 8.00 2.66 - 3.5 5 172 6.6 6.8 4.080 21.0 

2 Hole 16.00 8.00 - 3.5 8 145 6.1 6.2 4.449 21.0 

3 Hole 24.00 8.00 - 3.5 12 121 5.6 5.7 4.864 21.0 

4 Hole 32.00 8.00 - 3.5 15 101 5.1 5.2 !? 5.330 21.0 

5 Hole 40.00 8.00 - 3.5 19 83 4.6 4.7 !? 5.855 21.0 

6 Hole 48.00 8.00 - 3.5 24 69 4.2 4.3 !? 6.442 21.0 

7 Hole 56.00 8.00 - 3.5 29 57 3.8 3.9 !? 7.096 21.0 

8 Hole 64.00 8.00 - 3.5 35 47 3.5 3.6 !? 7.812 21.0 

9 Hole 72.00 8.00 - 3.5 43 39 3.2 3.2 !? 8.579 21.0 

10 Hole 80.00 8.00 - 3.5 54 32 2.9 3.0 !? 9.368 21.0 

11 Hole 88.00 8.00 - 3.5 68 28 2.7 2.7 !? 10.125 21.0 

12 Hole 96.00 8.00 - 3.5 !? 90 !? 24 2.5 2.6 !? 10.776 21.0 

13 Hole 104.00 8.00 - 3.5 !? 136 !? 22 2.4 2.5 !? 11.231 21.0 

14 Endcap 105.00 1.00 - 0.0 - - - - - 21.0  
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Appendix B – CO Data Loggers 
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Further Support 

Contact an Xtralis office or distributor for further information. 
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