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1 AS/NZS 3580.18:2017

Australian/New Zealand Standard™™

Methods for sampling and analysis of ambient
air

Method 18: Measurement of road tunnel air
quality

PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand
Committee EV-007, Methods for Examination of Air.

The objective of this Standard is to provide regulatory and testing bdics with standard
methods for continuously monitoring air in road tunnels for air v=ioc.‘y, carbon monoxide
(CO), nitric oxide (NO) and nitrogen dioxide (NO:) concentrations a. d visibility.

This Standard has been developed as a performance based Siai:dard that allows for use of a
number of direct-reading instrumental methods.

Statements expressed in mandatory terms in notes to abics and figures are deemed to be
requirements of this Standard.

FCKEWORD

In order to improve traffic flow .In.central business districts and through sensitive
environments, road tunnels are 1:creasingly being used in Australia and New Zealand to
achieve the desired outcomes. Therc are a significant number of tunnels in operation, with a
number of others in the plaiing stages.

Road tunnel projects ace sakject to environmental and/or planning approval conditions by
regulatory authoritics 1hat specify the parameters to be monitored in-tunnel, typically
including air velcrity, CO, NO, NO; and visibility, with a requirement that the tunnel
ventilation system be <ontrolled to—

(a) reducc puulic exposure to CO and NO; concentrations within the tunnel, enabling
conturmity with criteria for various averaging periods;

(b).. jrevent or reduce portal emissions and resultant environmental impacts; and
(c). ersure appropriate visibility for different tunnel operating conditions.

Tue first requirement is typically determined by averaging measured CO and NO;
concentrations from a number of instruments located on possible travel paths throughout the
tunnel system.
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METHOD

1 SCOPE

This Standard describes methods for determining air velocity and flow direction, carbon
monoxide (CO), nitric oxide (NO) and nitrogen dioxide (NO;) concentrations and visibility
in road tunnels using direct-reading instruments.

This Standard applies to the measurement of air quality and air velocity inside road tunnels.

2 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS

3580 Methods for sampling and analysis of ambient air

3580.5.1 Method 5.1: Determination of oxides of nitrogen—Dirt>ct-.2adiag
instrumental method

3580.7.1 Method 7.1: Determination of carbon  monoxide—Direct-reading
instrumental method

AS/NZS

3580 Methods for sampling and analysis of ambient ¢ir

3580.2.2 Method 2.2: Preparation of reference test atmosphercs—Compressed gas
method

ISO/IEC

Guide 98 Uncertainty of measurement

Guide 98-3: 2008 Part 3: Guide to the expressicn of uncertainty in measurement

(GUM:1995)
EN
14211 Ambient air. Standard method for the measurement of the concentration of
nitrogen dioxide and n’izo,en taonoxide by chemiluminescence
14626 Ambient air. Standarg m=thod for the measurement of the concentration of
carbon monovide by non-dispersive infrared spectroscopy

Austroads Guide to Roal 1 canels, 2010

NZ Transport Guide te-2o0ad Tunnels, December 2013

Agency

National Notioyal Environment Protection (Ambient Air Quality) Measure,

Environment ““echnical Paper No. 5, Data Collection and Handling.

Protection

Council

3 DEFINILYIONS

Jor e purpose of this Standard, the definitions below apply.

3.1 “Accuracy

The degree of closeness of measurements of a quantity to its actual (true) value.
3.2 Certified reference material

Reference material, characterized by a metrologically valid procedure for one or more
specified properties, accompanied by a reference material certificate that provides the value
of the specified property, its associated uncertainty, and a statement of metrological
traceability.

COPYRIGHT


https://www.stdhive.com/standards/asnzs-3580182017-pdf/

	AS/NZS 3580.18:2017 METHODS FOR SAMPLING AND ANALYSIS OF AMBIENT AIR - MEASUREMENT OF ROAD TUNNEL AIR QUALITY 
	PREFACE
	1 SCOPE 
	2 REFERENCED DOCUMENTS 
	3 DEFINITIONS 
	3.1 Accuracy 
	3.2 Certified reference material 
	3.3 Check 
	3.4 Fall time 
	3.5 Full scale 
	3.6 Interference equivalent 
	3.7 Linearity 
	3.8 Lower detectable limit 
	3.9 Noise 
	3.10 Parameter 
	3.11 Parts per million (ppm) 
	3.12 Precision 
	3.13 Range 
	3.14 Reference test atmosphere 
	3.15 Rise time 
	3.16 Road tunnel 
	3.17 Span drift 
	3.18 U95 
	3.19 Zero air 
	3.20 Zero drift 

	4 TEST PARAMETER-AIR VELOCITY 
	4.1 Scope 
	4.2 Principle 
	4.3 Apparatus 
	4.3.1 Instrument 
	4.3.2 Reference path length measurement device 
	4.3.3 Transfer standard flow sensor 

	4.4 Procedure 
	4.5 Instrument checks and calibrations 
	4.5.1 General 
	4.5.2 Measurement path length 
	4.5.3 Initial check 
	4.5.4 Zero check 
	4.5.5 System component check 
	4.5.6 Operational precision check 

	4.6 Maintenance 
	4.6.1 General 
	4.6.2 On site checks 

	4.7 Calculation and expression of results 
	4.8 Measurement uncertainty 

	5 TEST PARAMETERS-CARBON MONOXIDE, NITRIC OXIDE AND NITROGEN DIOXIDE 
	5.1 Scope 
	5.2 Principle 
	5.3 Apparatus 
	5.3.1 Instrument 
	5.3.2 Reference barometer 
	5.3.3 Reference thermometer 
	5.3.4 Reference path length measurement device 
	5.3.5 Reference flow through calibration cell length measurement device 

	5.4 Procedure 
	5.5 Instrument checks and calibrations 
	5.5.1 General 
	5.5.2 Open path instruments 
	5.5.3 Single point instruments 
	5.5.4 Measurement path length 
	5.5.5 Flow through calibration cell length 
	5.5.6 Temperature and pressure checks 
	5.5.7 Zero air 
	5.5.8 Reference test atmosphere 
	5.5.9 Zero check 
	5.5.10 Zero calibration 
	5.5.11 Span check 
	5.5.12 Span calibration 
	5.5.13 Multipoint precision check 
	5.5.14 System component check 

	5.6 Maintenance 
	5.6.1 General 
	5.6.2 Window clean 
	5.6.3 Lamp change 
	5.6.4 Optical alignment 

	5.7 Calculation and expression of results 
	5.8 Measurement uncertainty 

	6 TESTING PARAMETER-VISIBILITY 
	6.1 Scope 
	6.2 Principle 
	6.3 Apparatus 
	6.3.1 Instrument 
	6.3.2 Reference path length measurement device 

	6.4 Procedure 
	6.5 Instrument checks and calibrations 
	6.5.1 General 
	6.5.2 Measurement path length 
	6.5.3 Zero check 
	6.5.4 Span check 
	6.5.5 Zero and span calibration 
	6.5.6 Multipoint precision check 
	6.5.7 System component check 

	6.6 Maintenance 
	6.6.1 General 
	6.6.2 Window clean 
	6.6.3 Lamp change 
	6.6.4 Optical alignment 

	6.7 Calculation and expression of results 
	6.8 Measurement uncertainty 

	7 QUALITY ASSURANCE AND CONTROL 
	7.1 General 
	7.2 Instrument log 
	7.3 Data acquisition and transfer 
	7.4 Data validation 

	8 TEST REPORT 


