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Making particle clouds visible 

289	 ‘Tyndall illumination’ makes fine particles visible. The ‘Tyndall effect’ is the 
forward scattering of light. This is commonly seen when a shaft of sunlight entering 
a building shines through mist, dust or fume in the air. The ‘dust lamp’ reproduces 
this effect by producing a powerful parallel beam of light (see Figure 44). It shows 
the density and movement of particle clouds in its path. The user should move the 
lamp to illuminate different parts of the cloud and indicate the full cloud size and 
behaviour.28

How to use a dust lamp 

290	 When using a dust lamp, do the following: 

�� Examine the work process. Where are the contaminant sources? 
�� Use the dust lamp on a tripod to light the potential source. 
�� Run the process. 
�� Stand off the axis of the light beam. Shielding your eyes from the lamp with an 

opaque barrier, look up the light beam. View the forward scattering of light 
from the particle cloud. 

 

Figure 44  How to use a dust lamp

291	 Also note: 

�� A tripod is essential for beam positioning. 
�� Rechargeable torches are available, suitable for use as a dust lamp. 
�� The dust lamp’s parallel beam may only illuminate a part of the cloud. 
�� A dark background helps to reveal scattered light, eg a dark cloth. 
�� Turn out the workroom lights if you can as long as this creates no safety risk. 

 
Making air movement visible using smoke 

292	 Smoke from pellets, smoke tubes or smoke generators can: 

�� show the size, velocity and behaviour of airborne contaminant clouds; 
�� identify capture zones and boundaries; 
�� confirm containment within a hood; 
�� identify draughts, their direction and size; 
�� show the general movement of air. 

 
293	 The choice of smoke generator depends on the type and size of the source 
and hood. 
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�� Smoke tubes produce a small amount of smoke as a single cloud. Some 
produce an acidic mist. They are often useful for testing smaller hoods. 

�� Smoke generators can produce variable amounts of smoke for prolonged 
periods. They use oil, propylene glycol etc that can leave residues. They are 
usually unsuitable where smoke detectors are fitted, unless these can be 
isolated. Smoke generators have many uses, including assessing the 
effectiveness of large enclosing hoods. 

�� Smoke pellets produce a moderate amount of smoke for a short period. They 
are inappropriate with flammable substances nearby. They are useful for 
testing canopies and flues. 

 

 
Figure 45  Soldering with and without Tyndall illumination

Quantitative assessment methods 

294	 Quantitative methods produce a reproducible measurement of performance. 
Measurements alone do not provide direct evidence of control effectiveness, but 
the records are available for future comparison as benchmarks. Methods include: 

�� measuring the flow rates at various points including hood faces and ducts, 
hood ducts and the main duct; 

�� measuring static pressures in various parts of the system including hood 
ducting and the pressure drop across filters and fans; 

�� the fan speed, motor speed and power consumption. 

 
The types of tests and equipment 

295	 Measuring instruments should be calibrated. Use intrinsically safe instruments 
where there may be flammable atmospheres. The types of tests and equipment 
include: 

�� Pressure testing with a manometer (eg inclined, anaeroid or micro). 
�� Air velocity testing using an anemometer, eg thermistor or hot wire, 

velometer or a pitot tube. 
�� Testing effectiveness with aerosol generation, and tracer gases with a 

suitable detector. 
�� Fan testing: Equipment includes tachometers and power consumption 

meters. 
�� Filter or air cleaner performance testing: Equipment includes isokinetic and 

size-selective sampling, water quality test kit. 
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�� Observation: Dust lamp, smoke-generation equipment, camera, fibre-optic 
camera and borescope (for internal LEV examinations).  

Air sampling 

296	 Proof of effective control is the critical test. Air sampling, as required by 
COSHH may be appropriate. Sampling is carried out once all elements of the 
system are established, including correct operator behaviour. It generally requires a 
professional occupational hygienist, who makes: 

�� a careful choice of appropriate sampling methods; 
�� accurate measurements; 
�� a professional interpretation of the results. 

 
297	 Where the hazard and potential risk is great, and the sustained performance 
of the LEV is critical to exposure control, air sampling to measure exposure may be 
needed. This should be conducted in accordance with a suitable procedure as 
required by COSHH. Air sampling means a combination of static samples near, and 
at a distance from, the hood; personal sampling (operator and others); and 
emission sampling, as appropriate.29,30

Stage 4 Reports 

298	 Data on test points and design performance should also appear in the LEV user 
manual. The schedule for checks and maintenance should appear in the logbook. 

LEV commissioning report 

299	 This is produced by the LEV commissioner and contains the key results of the 
LEV system commissioning. It provides a reference against which to compare 
regular checks and maintenance and statutory thorough examination and testing 
(see Chapter 10). The commissioning report confirms that the LEV system is 
performing as designed and that, in the commissioner’s professional opinion, the 
system delivers adequate control of exposure. 

300	 The report should be clear and show all relevant calculations. This enables 
volume flow rates, velocities and pressure measurements to be compared with the 
design specification. Any mismatch shows a need to alter the LEV performance (eg 
change damper settings) to bring it back into specification. This is not necessarily 
simple. It may be that only diagnostic testing can identify the defect. 

301	 The commissioner should enter relevant information on performance, such as 
pressure and velocity measurements in the LEV user manual, and the benchmark 
findings of commissioning into the logbook for the system. 

302	 Where the effectiveness of the system depends on how it is used, the required 
procedures and practices need to be recorded in the user manual and the 
commissioning report. 

Report contents 

303	 The report should contain: 

�� diagrams and a description of the LEV, including test points; 
�� details of the LEV performance specification; 
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�� results, such as pressures and velocities at stated points; 
�� calculations; 
�� a written description of the commissioning, the qualitative and quantitative 

tests undertaken, and the outcome. Where necessary, this should include air 
sampling results; 

�� a description of operator behaviour for optimum LEV effectiveness. 
 
Table 17  Principles of commissioning 

Installation Install according to the design specification

Check the layout and components against the plan
 
Agree any modifications with the designer/supplier

Check active parts of the system work (eg fan, air cleaner)

Check a multi-branch system is (roughly) balanced

Record any variations

Include accessible cleaning and testing points

Safe working 
procedures

Agree safe working procedures and responsibilities with the employer 

Make sure any assessments and permits are in place, eg COSHH 
assessments and permits-to-work

Modify standard risk assessments covering on-site work

Technical 
performance

Check the installation is correct and according to the design plan

The performance of hood, duct, air cleaner, air mover and discharge 
should all be correct. Make qualitative and quantitative checks

Balance a multi-branch system

Control 
effectiveness

Verify the effectiveness of control

Check against installation and technical performance

Check operators are following correct ways of working

Make qualitative and quantitative checks to assess control effectiveness

Commissioning 
report

Needs to be detailed enough

Agree this with the employer – this is part of the contract

Transfer relevant 
data to the user 
manual and 
logbook

This should be part of the contract

Documents should have space for relevant results and observations

Identify benchmarks and enter them in the manual for the system
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Chapter 9 User manual and 
logbook 
 
Key point 

�� HSE guidance to employers is to request both a ‘user manual’ and a 
‘logbook’ from LEV system suppliers. 

 
304	 This chapter describes essential documentation for LEV systems. 

Introduction 

305		  The manufacturer should supply suitable instructions as part of the design, 
installation and commissioning process. There should also be instructions on how 
to operate the system safely, maintain it correctly and examine it thoroughly. The 
instructions should be in English. 

306		  The instructions should contain the business name and full address of the 
manufacturer and of the manufacturer’s authorised representative. They should also 
contain the designation of the machinery as marked on the machine but not 
necessarily the serial number. They should also contain a copy of the EC 
declaration of conformity (DOC) or a similar document setting out the contents of 
the EC DOC.

User manual 

307	 A manual should cover how to use the system, how to maintain it, the spares 
available and a list of things that can go wrong. It should contain an exploded 
diagram naming key components of the LEV. 

308	 The employer, as owner of the LEV system, requires a user manual because: 

�� they may not understand the technicalities of the LEV system; 
�� LEV checking and maintenance will improve with good instructions and 

guidance; 
�� it will assist the examination and test of the LEV system. 

 
309	 A user manual for LEV should preferably be in two parts: 

�� simple ‘getting started’ instructions (to be read by most people); 
�� detailed technical information for service providers and maintenance/repair 

engineers. 
 
310	 The detailed technical information should include: 

�� the purpose and description of the LEV system, including diagrams and 
drawings; 

�� how to use the LEV; 
�� signs of wear and control failure; 
�� the schedule, frequency and description of checks, maintenance and 

replacement; 
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�� 	 a detailed description of the specific statutory ‘thorough examination and test’ 
requirements and benchmarks; 

�� the performance information from commissioning; 
�� a listing of replaceable parts (and part numbers). 

 
Purpose 

311	 There should be a description of what the LEV system is designed to control 
and how it achieves control. 

Detailed description 

312	 The detailed description should include: 

�� component specification and materials of construction and component serial 
numbers; 

�� the designed face velocities of all hoods and the duct velocities. Where the 
system components have ‘type test’ reports, these should be included; 

�� make-up air arrangements; 
�� the measurement and test points and the measurements and tests required. 

This includes testing alarms; for systems that use water, it includes tests of 
water quality; and, where necessary, tests also include light levels at the work 
position; 

�� maintenance and cleaning frequencies, eg fan blades, filters; 
�� checks for articles blocking LEV and how to avoid contaminant build-up; 
�� correct operator behaviour in using the system, eg moveable hood positioning 

in relation to a source; 
�� any special requirements for waste disposal. 

 
Drawing 

313	 A drawing of the system should include identified components and, where 
appropriate, their serial numbers, showing: 

�� hoods, including air inlets and, if appropriate, their capture zone; 
�� ductwork runs (rigid and flexible), bends and junctions, contractions and 

expansions; 
�� control dampers and valves; 
�� monitoring equipment, eg manometers; 
�� measurement and test positions and (if necessary) sampling positions; 
�� access hatches; 
�� air cleaner (if fitted); 
�� air mover; 
�� discharge; 
�� monitors and alarms. 

 
Operation and use 

The details of operation and use could include: 

�� identification of adjustable controls that affect the system’s performance, eg 
dampers; 

�� the position of hoods, sash openings etc for optimum performance; 
�� operator practice, including positioning of process equipment and methods of 

working (this needs consultation with the employer and employees); 
�� other factors affecting LEV performance, such as draughts from open doors 

or the use of additional fans for cooling. 
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Checking and maintenance 

315	 The details of checking and maintenance should include: 

�� ductwork condition, especially flexible ducts; 
�� mechanical integrity, eg corrosion, damage, seals, dampers, sash suspensions 

etc; 
�� cleanliness of hoods, especially canopies and duct interiors; 
�� operation of monitors, airflow indicators etc; 
�� pressure relief or inerting systems, if applicable; 
�� test for leakage; 
�� illumination in booths and hoods; 
�� noise levels; 
�� alarm systems operate correctly; 
�� water quality if appropriate; 
�� make-up air without draughts or blockages; 
�� list of spare parts required. 

 
Thorough examination and testing 

316	 The details of thorough examination and testing should include: 

�� what to test; 
�� when to test; 
�� where to test; 
�� how to test; 
�� comparison with commissioning and subsequent test results where available. 

 
Technical performance 

317	 Where available, the details of technical performance should include: 

�� static pressure target values for each hood, duct, and other identified points in 
the system; 

�� target hood face velocity and other velocities; 
�� the operators’ (employees’) exposure compared with exposure benchmarks. 

 
LEV system logbook 

318	 An LEV system logbook will contain schedules and forms to keep records of 
regular checking, maintenance and repair. The logbook contains: 

�� schedules for regular checks and maintenance; 
�� records of regular checks, maintenance, replacements and repairs; 
�� checks of compliance with the correct way of working with the LEV system; 
�� the name of the person who made these checks. 

 
Examples of what could appear in the logbook’s checklists 

319	 Identified daily checks, weekly checks and monthly checks for each item in 
the system, for example: 

�� hoods, including airflow indicators, physical damage and blockages; 
�� ducts, including damage, wear and partial blockage; 
�� dampers – position; 
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�� air cleaner, including damage, static pressure across the cleaner, and failure 
alarms; 

�� air mover, including power consumption and changes in noise or vibration; 
�� maintenance carried out; 
�� replacements made; 
�� planned and unplanned repairs; 
�� operator’s use of the LEV – check they are following correct procedures; 
�� space to report the results against each check item; 
�� signature and date. 

 
320	 Specific examples include: 

�� clearance time for a room enclosure or booth; 
�� receiving hood positioning, particularly for moveable hoods; 
�� capturing hood and working zone within the capture zone; 
�� operator making sure the source is well within a partial enclosure; 
�� operator working sideways-on to the airflow in a walk-in booth; 
�� clutter obstructing LEV; 
�� checking the fan noise and keeping the impellers clean; 
�� fan bearing replacement; 
�� filter material replacement. 

 
Undocumented existing systems 

321	 For LEV systems with no instructions or logbook, the employer should first 
approach the manufacturer for assistance. If this is unsuccessful, the employer may 
request assistance from an expert, eg a consultant engineer or occupational 
hygienist specialising in LEV to prepare suitable documentation.

322	 The methods used to judge whether the LEV continues to achieve the original 
performance and provides adequate control will depend on the assessment of the 
system but would normally include visual, pressure measurements, airflow 
measurements, dust lamp and air sampling tests, as appropriate (see paragraphs 
288–297). 
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Chapter 10 Thorough examination 
and test 
 
Key points 

�� Every employer’s LEV system requires statutory ‘thorough examination and 
testing’ by a competent person. 

�� The examination and testing report should have a prioritised list of any 
remedial actions for the employer. 

�� The employer’s engineer and person responsible for health and safety both 
should see the report. 

 
323	 This chapter describes the statutory examination and test required for LEV 
systems. It supplements guidance in the COSHH ACOP and guidance. 

Introduction 

324	 Routine checks (daily, weekly and monthly) keep the LEV system running 
properly. The frequency of routine checks and their description should be set out 
in the system logbook. A trained employee is able to make routine checks. 
Employees should report any defects in LEV to their supervisor. The employer 
must make sure that those who check or examine LEV have have the right 
combination of skills, experience and knowledge, ie they are competent. 

325	 COSHH requires maintenance, examination and testing of control measures. 
This includes thorough examination and testing of engineering controls at intervals 
so that controls remain effective at all times. ‘Controls’ mean more than just the 
‘hardware’ and include: 

�� engineering controls, including LEV; 
�� systems of work and supervision. 

 
326	 The thorough examination and test can be used by an employer as an audit 
of the past year’s LEV system management. The objective of testing is to detect 
significant defects and to have them remedied to maintain control. 

Thorough examination and test 

327	 A thorough examination and test is a detailed and systematic examination 
sufficient to make sure that the LEV can continue to perform as intended by design 
and will contribute to the adequate control of exposure. The thorough examination 
would normally include such functional testing to provide sufficient evidence to 
indicate adequate control is being achieved. The thorough examination and test is 
carried out by a person who is competent and able to make an objective 
assessment of the LEV. This can be: 

�� an outside contractor; or 
�� a competent employee of the LEV owner (the employer). 

 
328	 Information on the ‘competence’ of the LEV examiner appears in Chapter 2 
and Appendix 1. 
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Frequency of thorough examination and test 

329	 The maximum time between tests of LEV systems is set down in COSHH and 
for most systems this is 14 months (see the exceptions in Table 18). If wear and 
tear on the LEV system is liable to mean that the system effectiveness will degrade 
between tests then thorough examinations and tests should be more frequent. 

Table 18  Legal maximum intervals for thorough examination and test of LEV plant used in 
certain processes (COSHH Schedule 4) 

Process Minimum 
frequency

Processes in which blasting is carried out in or incidental to the cleaning of 
metal castings in connection with their manufacture

1 month

Jute cloth manufacture 1 month

Processes, other than wet processes, in which metal articles (other than gold, 
platinum or iridium) are ground, abraded or polished using mechanical power in 
any room for more than 12 hours a week

6 months

Processes giving off dust or fume in which non-ferrous metal castings are 
produced

6 months

330	 In practice, some of these intervals may be helpful in suggesting suitable 
reduced intervals for testing of similar processes, eg abrasive blasting of articles 
other than castings: one month. 

331	 Although not necessarily part of the thorough examination process, there 
should be regular reviews of systems of work and behavioural controls (including 
supervision). 

Preparing to check, maintain, repair and examine LEV 

332	 The LEV examiner must know the risks from the system under test. These 
include: 

�� health risks from residues within the systems; 
�� safety risks from mechanical parts of the LEV, work at height, electricity, 

manual handling and moving vehicles. 
 
333	 The employer and examiner should co-operate to ensure minimal risk for both 
service provider and employees (operators) who may be affected by the work. The 
employer should arrange for permits-to-work (where necessary) and safe access. 
The employer should also provide information about personal protective equipment 
requirements. 

334	 For statutory thorough examination and test the examiner should, where 
available, use the following information sources: 

�� the LEV system commissioning report; 
�� the LEV user manual; 
�� the logbook for the system; 
�� the previous thorough examination and test report;
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�� any employer records of air sampling relevant to LEV performance and 
information on the way operators use the LEV; 

�� confirmation that there have been no changes to the LEV, layout or process 
since the last test. 

 
335	 The examiner should verify that the documents apply to the system under 
test. If none of these documents are available, the employer could request the 
examiner to also carry out a commissioning report that provides sufficient detail to 
produce information for a user manual. This additional service, and any costs, 
would need to be agreed between the client and the examiner. 

Carrying out a thorough examination and test 

336	 The examination and test procedure and methods are similar to the original 
commissioning exercise, with similar qualitative and quantitative methods. Thorough 
examination and testing of LEV can be considered to comprise three stages: 

Stage 1 	 A thorough visual and structural examination to verify the LEV is in 
efficient working order, in good repair and in a clean condition. 

Stage 2 	 Review of the technical performance to check conformity with 
commissioning or other sources of relevant information. 

Stage 3 	 Assessment of control effectiveness. 

337	 LEV examiners must have the appropriate equipment such as Pitot tubes, a 
smoke generator, a dust lamp, an anemometer and, sometimes, equipment for air 
sampling. 

Stage 1 Thorough visual and structural examination 

338	 This should include, as appropriate: 

�� thorough external examination of all parts of the system for damage, wear and 
tear; 

�� internal duct examinations; 
�� checks that any filter cleaning devices (eg shake-down, reverse or pulsed jet) 

work correctly; 
�� inspection of the filter fabric. Where filters have built-in pressure gauges, 

checks on their function (and that the operating pressure is correct); 
�� checks of the water flow and sump condition in a wet scrubber; 
�� checks that the monitors and alerts/alarms are functioning correctly; 
�� inspection of the air mover drive mechanism, eg fan belt; 
�� checks for indications of effectiveness. Are there significant deposits of settled 

dust in and around the LEV hood? Is any part of the system vibrating or 
noisy? 

 
Stage 2 Review technical performance 

339	 This may include, as appropriate: 

�� careful observation of processes and contaminant sources;
�� challenge tests with smoke with the process running, to check for effective 

control considering smoke leakage, eddying and breathing zone 
encroachment. The examiner should warn employees and may need smoke 
alarms turned off;



Health and Safety  
Executive

Page 87 of 111Controlling airborne contaminants at work: A guide to local exhaust ventilation (LEV)

Health and Safety  
Executive

�� dust lamp tests with the process running to check for escape of dust or mist;
�� measurements which may include, as appropriate:

�� airflow velocity measurements (eg indicated in the system documentation). 
This includes hood faces, branch ducts and the main duct; 

�� static pressure measurements at suitable (appropriately marked) test points 
indicated in the system documentation. This includes all hoods, ducting, 
across the air cleaner and fan; 

�� checking the fan speed, motor speed and electrical power consumption; 
�� checking direction of rotation of the fan impeller; 
�� checking the replacement or make-up air supply; 
�� testing alarms, by simulating a failure, and the alarm’s ability to detect the 

failure; 
�� measuring air temperatures; 
�� testing the air cleaner performance (eg a recirculating system). 

 
340	 Environmental legislation may require testing of air discharges but this is not 
covered by this book. 

341	 The examiner should calculate volume flow rates. The next steps are: 

�� to compare the results of testing with the LEV design specification as reported 
in system documentation such as the user manual or other sources of 
performance standards; 

�� to diagnose the causes of discrepancies. With the employer’s consent the 
examiner may, where possible, make simple alterations that restore the 
required performance. An example is where displaced dampers cause a multi-
branch system to be out-of-balance – the examiner may rebalance the 
system. 

 
342	 If the system is unsafe, the examination should stop until the system has been 
repaired and its original performance restored. The examiner should warn the client 
promptly. 

Stage 3 Assess control effectiveness 

343	 The purpose of the thorough examination and test is to make sure that the 
LEV can continue to perform as intended by design and will contribute to the 
adequate control of exposure. The examiner needs to have carried out: 

�� a visual and structural examination; 
�� careful observations of the process and contaminant sources and the way in 

which operators use the LEV;
�� suitable challenge tests;
�� appropriate measurements as detailed;
�� comparison of measurements made with any employer records of air sampling 

relevant to LEV performance and information on the way operators use the 
LEV. 

 
344	 If the above criteria are met and are acceptable then contaminant control 
should in nearly all circumstances be adequate and a test certificate issued. 

Marking hoods 

345	 The employer should ask the examiner to attach a test label to each hood 
when tested (see Figure 46), where appropriate. This is an effective way of 
providing information on whether or not an examination has been done or when it’s 
due. Supervisors and operators, as well as employers, also need to know when a 
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hood (or LEV system) has failed. Attaching a ‘fail’ label (see Figure 47) is an effective 
way of easily providing this information.

Figure 46  A test label for an LEV hood

Figure 47  A fail label for an LEV hood

346	 The criteria for a red label are: 

�� reduced or no detectable airflow; 
�� failure of an enclosing hood to contain the contaminant cloud; 
�� failure of a receiving hood to intercept or contain the contaminant cloud; 
�� failure of a capturing hood, eg the capture zone does not encompass the 

working zone. 
 
347	 It may be useful to use a red label for other parts of the LEV system that have 
clearly failed. 

Report of LEV thorough examination and test 

348	 The examiner judges whether the system is contributing effectively to the 
employer’s overall strategy for controlling exposure to substances hazardous to 
health and produces a prioritised plan for any actions. The employer should 
understand what actions are required and, if these are uncertain, contact an LEV 
supplier for expert help. Where maintenance or repairs are identified as priorities for 
action, the employer should plan and schedule such repair and retest to assure 
control. 

349	 A suitable employer record in respect of each thorough examination and test 
of LEV should normally contain the following details: 

�� the name and address of the employer responsible for the LEV; 
�� the date of the thorough examination and test; 
�� the date of the last thorough examination and test; 
�� the identification and location of the LEV and the process and hazardous 

substance(s) concerned; 
�� the operating conditions at the time of the test and whether this was normal 

production or special conditions; 

Test record:

Test date .............................

Next test .............................

Examiner .............................

FAIL

Inadequate control:

Test date .............................

Examiner .............................
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�� a simple diagram of the LEV layout and location, with test points; 
�� the general condition of the LEV system, including hood serial numbers and, 

where appropriate, photographs of relevant parts; 
�� information about the LEV plant which shows:

�� its intended operating performance for adequately controlling the hazardous 
substance(s) for the purposes of COSHH regulation 7. (Note: If there is no 
information available on this, it indicates a need for a further assessment in 
accordance with COSHH regulation 6 to show compliance with COSHH 
regulation 7);

�� whether the plant is still achieving the same performance;
�� if not, the adjustments, modifications or repairs needed to achieve that 

performance; 
�� the methods used to judge performance and the action to be taken to achieve 

that performance, eg visual, smoke test, airflow measurements, pressure 
measurements, dust lamp, air sampling, tests to check the condition and 
effectiveness of the filter; 

�� the results of any air sampling relevant to LEV performance; 
�� information on the way operators use the LEV; 
�� information on general system wear and tear and whether components may 

need repair or replacement before the next test; 
�� the name, job title and employer of the person carrying out the examination 

and test; 
�� the signature of the person carrying out the examination and test; 
�� any minor adjustments or repairs carried out to make the LEV system 

effective;
�� any critical defects identified. 

 
350	 The employer should keep the examination and test report for at least five 
years. A copy should be available at the workplace containing the LEV system. 

351	 Where the LEV system was previously undocumented, the record should be a 
suitable basis for a system manual. 

Some LEV measurement methods 

352	 A variety of qualitative and quantitative methods can be used to assess LEV. 
Some are described below. Follow the LEV manufacturer’s instructions, where 
appropriate. 

Full enclosures 

353	 Measure the static pressure between the interior of the enclosure and the 
workroom. The pressure in the interior must be lower than the workroom. 

Partial enclosures – Booths/fume cupboards 

354	 Measure the face velocity (see Figure 48). Readings should not vary 
excessively. Fume cupboards and microbiological safety cabinets should also be 
further tested according to appropriate British or European standards. 

Receiving hoods including canopies and capturing hoods 

355	 Measure the face velocity. For larger hoods, measure at several points over 
the face. Readings should not vary excessively. 
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Figure 48  Testing large hood face velocities

Capturing hoods – Slots 

356	 Measure the air velocities at equidistant points along the entire length and 
average the readings. Readings should not vary excessively. 

Hood static pressure 

357	 Measure the hood static pressure. If an airflow monitor is fitted, check the 
reading is correct. 

Plenums 

358	 Measure the static pressure of the plenum (the enclosure behind certain types 
of hood) as well as the hood duct measurement. 

Ducts 

359	 Measure the air velocity in the duct serving each hood, where this is possible. 
Measure in a straight section of duct – the measuring point should be well 
downstream of bends and other turbulence sources. 

Fan/air mover 

360	 Measure the static pressure at the fan inlet and the volume flow rate. Measure 
the volume flow rate either on the fan inlet or outlet, wherever there is a reasonably 
straight section of duct – the measuring point should be well downstream of bends 

Face of booth divided into imaginary rectangles

Air velocity is measured at a series of positions 
across the face of the booth

Meter placed in
midpoint of each rectangle
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and other turbulence. For a belt-driven fan, measure the rate of revolution of the fan 
shaft with a tachometer. See manufacturer’s instructions. 

Filters 

361	 Measure the static pressure across the filter. Where a fabric filter has a shake-
down cleaning device, operate the shake-down before taking measurements. If the 
air volume passing through the filter is the same as that through the fan, the filter 
flow rate need not be measured. 

362	 Check the functioning and accuracy of any fitted pressure gauges. 

Special filter 

363	 Filtration of ‘toxic’ particles requires a high performance filter, for example high 
efficiency particulate air (‘HEPA’ or ‘absolute’ filters). Follow an appropriate British, 
European or ISO standard to test such filters in situ. 

Wet scrubber 

364	 Measure the static pressure at the inlet and outlet, and the water pH if relevant 
to the scrubbing performance. 
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Appendix 1 Legal requirements 
1	 This appendix summarises the legal duties placed on those concerned with 
LEV (including manufacture, supply, commissioning, use, maintenance, testing etc). 
For more details, look at relevant HSE publications.4,5,7 It does not cover legal 
matters relating to flammability (DSEAR8) or environmental legislation.

Who has responsibilities? 

2	 Health and safety law is aimed mainly at employers and, to a lesser degree, the 
self-employed, employees and others. The responsibilities of the self-employed, 
with regard to LEV systems, are the same as for employers where those self-
employed whose work activity with hazardous substances poses a risk of harm to 
others and, for brevity, the use of the term ‘employer’ in this guidance also includes 
the self-employed in such situations. 

3	 Under the Health and Safety at Work etc Act 1974 (the HSW Act),3 every 
employer has health and safety duties to themselves, their employees and other 
people who may be affected by the way they carry out their work (‘conduct their 
undertaking’). It is important to remember that companies who sell LEV or provide 
related services are also subject to duties under health and safety law (eg sections 
3, 6 and 36 of the HSW Act). This means that anyone who, for example, supplies, 
installs, commissions or tests LEV has health and safety duties with respect to the 
people who use it (or are meant to be protected by it). Consequently, it is not just 
the owner of an LEV system who has responsibilities. 

4	 The HSW Act also takes account of offences which are primarily the fault of other 
people. For example, a client company may have employed the services of what they 
could justly assume was a competent person (see Chapter 2 and paragraphs 12–16 
of this appendix for information on competence) to assess health risks, commission 
LEV etc. If the actions (or following the advice) of the competent person exposes the 
client’s employees to a health risk, this could leave the client in breach of the law. 
Under the HSW Act, however, the competent person could be charged with the 
offence (irrespective of whether the proceedings are taken against the client) because 
the competent person was the real cause of the breach being committed. 

5	 The Control of Substances Hazardous to Health Regulations 2002 (COSHH) (as 
amended)4 add specific requirements to the generality of the HSW Act. For example: 

�� Employers must assess the degree of exposure and the risks to their 
employees, devise and implement adequate control measures, and check and 
maintain them. 

�� Employees must use these control measures in the way they are intended to be 
used and as they have been instructed. 

�� Employers must ensure that the equipment necessary for control is maintained 
‘in an efficient state, in efficient working order, in good repair and in a clean 
condition’. 

�� Employers must ensure that thorough examination and testing of their 
‘protective’* LEV is carried out at least every 14 months (unless otherwise 
stipulated), other engineering controls at ‘suitable intervals’ and must ‘review 
and revise’ ways of working so that controls are being used effectively. 

* LEV may have been required for reasons other than COSHH, eg removal of unpleasant 
odours.
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�� The frequency of examination and tests should be linked to the type of 
engineering control in use, the size of the risk if it failed or deteriorated and how 
likely it is to fail or deteriorate. 

�� Employers and employees should give the person carrying out the thorough 
examination and test all the co-operation needed for the work to be carried out 
correctly and fully. 

�� Any defects should be put right as soon as possible or within a time laid down 
by the person who carries out the examination. 

�� The person carrying out the thorough examination and test should provide a 
record, which needs to be kept by the employer for at least five years (see 
Chapter 10 for what this should include). 

 
Safety of machinery 

6	 The Provision and Use of Work Equipment Regulations 1998 (PUWER)31 apply 
to LEV systems and their components when used at work. LEV as work equipment 
should be suitable for its intended purpose, maintained for safety and conform at all 
times with any essential requirements that applied when first put into service. Many 
LEV systems are also machines with dangerous parts (motors, fans, rotary valves 
etc) for which adequate safety measures must be taken. 

7	 From an LEV perspective, relevant equipment and systems may include: 

�� emission generators, such as machines for turning, grinding and drilling that 
emit dust and metalworking fluid mist; 

�� emission controllers, such as LEV hoods, moveable and fixed extraction 
equipment (some of these fall within the ‘machinery’ definition, some may be 
‘safety components’ as defined by the Directive, and so within scope); 

�� general equipment associated with a need for dust control where an activity 
may create a contaminant cloud, such as bag weighing at a bag filling station. 

 
8	 The Machinery Directive (2006/42/EC) applies to the design and construction of 
machinery and safety components independently placed on the market. The 
‘responsible person’ (the manufacturer or authorised representative) must ensure 
that the relevant essential health and safety requirements (EHSRs) are met. This 
includes machinery being supplied with all the special equipment and accessories 
essential to enable it to be used safely. Information for putting machinery or safety 
components into service and for use must be provided, together with a Declaration 
of Conformity, and the CE mark affixed. 

9	 If a machine is to be part of an existing assembly, and so supplied as partly 
completed machinery, the supplier may only need to specify an extraction rate 
which needs to be achieved. The machine owner is then responsible for ensuring 
extraction is adequate to control exposure and the complete machine is safe when 
they combine the partly complete machinery in the existing assembly. However, 
where general equipment is supplied and the nature of the substance is unknown 
and unforeseeable, there may be no requirement to design/provide LEV. 

10	 The Supply of Machinery (Safety) Regulations 2008 (SMSR),7 which implement 
the Machinery Directive, require that machinery placed on the market, or put into 
service, is safe. Where suppliers are not the responsible person they must meet the 
obligations placed on them by section 6 of the HSW Act: to ensure, so far as 
reasonably practicable, that articles [for use at work] are designed and constructed 
to be safe and without risk to health at all times when being set, used, cleaned or 
maintained by a person at work. Section 6 will also apply to components not within 
scope of the Machinery Directive. 
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11	 The ATEX Directive 94/9/EC (Equipment and protective systems intended for 
use in potentially explosive atmospheres) may also apply to the design and 
construction of dust handling equipment where there are risks from fire and 
explosion due to the nature of the material handled by the equipment. User 
obligations from the fire and explosion risks associated with LEV systems are 
covered by DSEAR.8 

Competence 

12	 The Management of Health and Safety at Work Regulations 1999 (MHSWR)32 
state that ‘an employer should be competent for health and safety purposes or 
employ or obtain advice from competent people’. This will include, for instance, 
anyone who: 

�� designs or selects control measures; 
�� checks, tests and maintains control measures; 
�� supplies goods and services to employers for health and safety purposes. 

 
13	 MHSWR also states that ‘people are seen as competent where they have 
enough training and experience or knowledge and other qualities to enable them 
‘properly to assist in undertaking the measures referred to’.

14	 Simple situations may require only: 

�� an understanding of what is required for compliance; 
�� an awareness of the limitations of one’s own experience and knowledge; 
�� the willingness and ability to supplement existing experience. 

 
15	 More complicated situations will require the competent person to have a higher 
level of skills, experience and knowledge. Employers are advised to check these are 
sufficient for the work they carry out. 

16	 COSHH requires that: 

�� employers make sure any person (whether or not their employee) who carries 
out work in connection with the employer’s duties under COSHH has suitable 
and sufficient information, instruction and training; 

�� employers ensure whoever provides advice on the prevention or control of 
exposure is competent to do so; 

�� whoever designs control measures needs appropriate knowledge, skills and 
experience; 

�� anyone who checks on the effectiveness of any element of a control measure 
should be competent to do so. 

 
LEV competence: Design, supply, commission and test of LEV systems 

17	 Routes to becoming professionally competent include qualifications through 
BOHS, CIBSE and ILEVE. UKAS Accreditation for Commissioning of LEV or 
Thorough Examination and Test (TExT) of LEV is evidence that UKAS have audited 
the technical competence of a commissioning or inspection body. (See Chapter 2 
and ‘UsefuI contacts’ section.) 
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Appendix 2 Selecting a ‘control 
benchmark’ and ‘control 
requirement’ 
1	 This appendix describes a series of steps with worked examples to show how 
to assess a benchmark for the specification of LEV: 

	 Step 1 Select the hazard band. 

	 Step 2 Identify the exposure benchmark. 

	 Step 3 Look at the ‘exposure matrix’. 

Step 1 Select the hazard band 

2	 There are five hazard bands, A to E. A is the least hazardous and E is the most 
hazardous (see Step 2). 

Hazard band Hazard classification

CHIP2* R-phrase numbers GHS† H-phrase numbers

A 36, 38, 65, 67 and all not otherwise 
listed

303, 304, 305, 313, 315, 316, 318, 
319, 320, 333, 336 and all not 
otherwise listed

B 20, 21, 22, 68/20/21/22 302, 312, 332, 371

C 23, 24, 25, 34, 35, 37, 41, 43, 
48/20/21/22, 39/23/24/25, 
68/23/24/25

301, 311, 314, 317, 318, 331, 335, 
370, 373

D 26, 27, 28, 40, 60, 61, 62, 63, 64, 
48/23/24/25, 39/26/27/28

300, 310, 330, 351, 360, 361, 362, 
372

E 42, 45, 46, 49, 68 334, 340, 341, 350

Example 

You need to use the highest band in which any of the ‘R’ phrase numbers appear. 
A product classified as R20 R36/37/38 R65 is hazard band C, because R37 is in 
Band C. A product classified as R68/21/22 R43 is also hazard Band C. A product 
classified as R20/21/22 R68 is hazard band E. 
 
 
* Chemicals (Hazard Information and Packaging for Supply) Regulations 2002 (as amended) 
(CHIP) – Risk ‘R’ phrase. 
† Globally Harmonised System (GHS) – Hazard ‘H’ phrase: interim hazard banding.
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Step 2 Identify the exposure benchmark 

Hazard of emitted material Band A to E Exposure benchmark range

(COSHH essentials) Dust/mist Vapour/gas

A Unclassified as harmful 1 to 10 mg/m3 50 to 500 ppm

B Harmful 0.1 to 1 mg/m3 5 to 50 ppm

C Toxic, corrosive 0.01 to 0.1 mg/m3 0.5 to 5 ppm

D Very toxic, toxic to reproduction less than 0.01 mg/m3 less than 0.5 ppm

E Carcinogen, mutagen, asthmagen ‘As low as reasonably practicable’

3	 The benchmark should be the lower value in the exposure benchmark range. 

Example 

A product classified as hazard band C is associated with an exposure benchmark 
range between 0.01 to 0.1 mg/m3 (dust/mist) or 0.5 to 5 ppm (vapour/gas). The 
benchmark is either 0.01 mg/m3 (dust/mist) or 0.5 ppm (vapour/gas). 

Control specification 

4	 The technical basis for COSHH essentials13 can identify a control solution. It 
uses an ‘exposure matrix’ that associates liquid volatility or dustiness with a typical 
exposure range and amount, assuming no controls are in place. 

Liquid volatility 

5	 Boiling point or vapour pressure is the basis for selecting volatility: 

�� Low volatility liquids – vapour pressure less than 500 Pa. 
�� Medium volatility liquids – vapour pressure between 500 and 25 000 Pa. 
�� High volatility liquids – vapour pressure above 25 000 Pa. 

Figure 49  Graph to select volatility of liquid
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6	 Or select the volatility from the boiling point and process temperature (see 
Figure 49). 

Solid dustiness 

7	 Judgement is the basis for selecting dustiness: 

�� Low dustiness solids – pellets and non-dusty solids. 
�� Medium dustiness solids – granules and coarse dusts. 
�� High dustiness solids – fine powders and solids that produce fine dust. 

 
Amount 

The amount is worked out as follows: 

�� S:	 Small amount – ml up to 1 litre (liquid); g up to 1 kg (solid). 
�� M:	Medium amount – 1 litre up to 1000 litres (liquid); 1 kg up to 1000 kg (solid). 
�� L:	 Large amount – 1000 litres and above (liquid); 1 tonne and above (solid). 

 
Step 3 Look at the ‘exposure matrix’ 

Liquid – Volatility

ppm Low Medium High

> 500 L

50 to 500 M, L M

5 to 50 M, L S S

< 5 S

Solid – Dustiness

mg/m3 Low Medium High

< 10 L L

1 to 10 M M

0.1 to 1 M, L

0.01 to 0.1 S

Examples 

A medium amount of a low volatility liquid is associated with an exposure range 
between 5 and 50 ppm. 

A small amount of a high dustiness solid is associated with an exposure range 
between 0.1 and 1 mg/m3. 
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9	 Recent research suggests that for sprayed liquids the vapour concentrations in 
the matrix should be: 

Sprayed liquid – Volatility

ppm Low Medium High

> 500 – M, L M, L

50 to 500 M, L – –

5 to 50 – S S

< 5 S – –

10	 The predicted exposure is the higher value in the exposure range (from Step 3). 
The control specification is derived from comparing a known or predicted exposure 
with the exposure benchmark (from Step 2). 

Example: Known exposure limit and exposure 

Rosin-core solder fume can cause asthma. It has a workplace exposure limit (WEL) 
at 0.05 mg/m3 (8-hour TWA) and exposure must be reduced as far as reasonably 
practicable below this limit, eg 0.01 mg/m3. Several mg/m3 of fume have been 
measured in solder fume smoke plumes. Given that solderers are close to the 
workpiece and that hot fume rises into the breathing zone, there is a need for LEV 
that reduces exposure one hundred-fold, ie fume at 1 mg/m3 reduced to  
0.01 mg/m3 = 100-fold reduction. 

Example: Unknown exposure limit and exposure 

5 kg of a liquid toxic product is in hazard band C (Steps 1 and 2), associated with 
an exposure benchmark range at 0.5 to 5 ppm. With a boiling point at 270 °C and 
a process temperature at 130 °C: the product has medium volatility (Figure 49). 
Step 3 shows ‘liquid – medium amount – medium volatility’ associated with 
exposures between 50 and 500 ppm. There is a need for LEV that reduces 
exposure one thousand-fold, ie vapour at 500 ppm reduced to 0.5 ppm = 1000-
fold reduction. 
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Glossary 
 

Term Alternative terms Definitions; units Comments; conversions

ACOP Approved Code of Practice. This carries greater 
legal weight in GB courts than ‘guidance’.

Check the HSE website for 
status.

Aerodynamic 
diameter

Stokes diameter The diameter of a unit-density sphere that has 
the same settling velocity in air as the particle in 
question.

Most workplace sampling 
is designed to size-select 
particles on aerodynamic 
diameter.

Air cleaner Arrestor A device to remove contaminants from air, eg 
filter, cyclone, sock, wet scrubber, electrostatic 
precipitator (EP).

Air mover Fan
Propeller fan
Axial fan
Centrifugal fan
Turbo exhauster

Devices that move air.

Benchmarks Performance targets, eg flow-rate, pressure, 
degree of exposure.

Boundary layer The stationary or turbulent layers of air near a 
surface which can hold a contaminant cloud.

Breathing zone The region around operators from which they 
draw air for breathing. Commonly defined as 
being within 300 mm of nose/mouth.

See publication 
MDHS14/4.10

Canopy hood A receiving hood used over a hot process.

Capturing hood Capture hood
Captor hood
Exterior hood
External hood

The source and the contaminant cloud are 
outside the hood. A capturing hood has to 
generate sufficient airflow at and around the 
source to ‘capture’ and draw the contaminant-
laden air into it.

The capturing hood 
‘reaches out’ to capture the 
contaminant cloud.

Capture velocity The air velocity (metres/second) required around 
a source to capture the contaminant cloud and 
draw it into the hood.

Capture zone A ‘three-dimensional envelope’ in front of a 
capturing hood, in which the capture velocity is 
adequate.

Clearance time The time taken for a contaminant to clear from 
a room or enclosure once generation has 
stopped.
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Term Alternative terms Definitions; units Comments; conversions

Commissioning Initial appraisal 
Intended operating 
performance
Post-installation 
validation

Proof that an LEV system is capable of 
providing adequate control

In the past, adequate 
commissioning has been 
rare.

Contaminant 
cloud or  
draught

The cloud of contaminated air that disperses 
from a source.

This may be as a jet, a 
plume, a puff, or a cloud of 
vapour evaporating gently.

Cyclone An air-cleaning device to remove particles from 
air by centrifugal force.

Dilution 
ventilation

General ventilation A supply of clean air into the workplace, mixing 
with contaminated air.

Forced dilution uses fans to 
move air around.

Displacement 
ventilation

Plug flow
Piston flow

Clean air displaces the contaminated air with 
minimal mixing.

Rarely fully effective due to 
eddies etc.

Downstream 
user

Under the REACH Regulation, someone (not 
the manufacturer or importer) who uses a 
substance in the course of their industrial or 
professional activities.

Duct velocity The average air velocity measured on a duct 
cross-section (metres/second).

Equals the volume flow 
rate divided by the cross-
sectional area.

Dust cake The layer of dust that builds up on a fabric filter. Initially, this improves the 
filter performance but 
airflows reduce and filters 
can clog.

Dust lamp Tyndall beam
Tyndall lamp

A parallel light beam illuminates the dust cloud 
to produce forwards light-scattering

This enables the 
assessment of particle 
cloud size and movement

Duty point The point of intersection between the fan curve 
and the system resistance curve.

The duty point must be 
within the optimum range 
of the fan.

Eddy A region in airflow with a rotary motion, contrary 
to the main flow.

Always occurs at hood 
entrances. Smoothing entry 
can minimise.

Electrostatic 
precipitator

EP A type of particle filter. Charged particles are 
attracted to a plate of opposite polarity, to which 
they attach.
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Room enclosure Alternative terms Definitions; units Comments; conversions

Enclosing hood Full enclosure
Room enclosure
Laminar flow rooms
Laminar flow booths 
Enclosing room
Clean room
Cabin
Booth
Fume cupboard

A full enclosure contains the process.
A room enclosure contains the process and the 
operator.
A partial enclosure contains the process with 
openings for material and operator access.

Full and room enclosures: 
the degree of displacement 
ventilation determines 
personal exposure and the 
‘clearance time’.

Exposure limit OEL
WEL
MAK
IOELV
DNEL
PEL
TLV®

OEL is the usual general acronym for 
occupational exposure limits.
Workplace Exposure Limit (GB).
Maximale Arbeitsplatz Konzentration (D).
Indicative Occupational Exposure Limit Value 
(EC).
Derived No Effect Level 
(EC; REACH).
Permissible Exposure Limits (USA). 
Threshold Limit Values 
(US ACGIH).

TLV was the earliest OEL 
type and may still be the 
most widely used type of 
OELs.
Most OELs refer to 8-hour 
and 15-minute TWAs.

Face velocity The average velocity of air at the open front face 
of a hood (metres/second).

Directly measured or 
calculated from the volume 
flow rate divided by the 
face area.

Fan curve Fan characteristic curve Graph of fan pressure, power and efficiency 
against volume flow rate.

Flow rates Linear flow rate
Volume flow rate

Units of measurement
Linear: metres/second
Volume: cubic metres/second

1 m/s = 197 ft/min
1 m3/s = 2119 cubic ft/min.

General 
ventilation

Ventilation
General exhaust 
ventilation

Air extracted from a space as a whole and 
replaced.

Can be dilution, 
displacement or both, and 
may involve air movers.

Hood A device to enclose, receive or capture a 
contaminant cloud.

Hood face Hood entrance
Hood inlet
Note: Not the duct inlet 
at the back of the hood

The area at the entrance of a hood; the plane 
(or planes) between the workplace and the hood 
interior.
For an enclosing hood, the face is all openings 
that are entry points for workplace air.

The hood face is not 
always obvious. The face is 
distinct from slots or filters 
at the back of a hood (‘duct 
inlet’). While it is useful to 
measure duct inlet velocity, 
this must not be confused 
with face velocity.

Inhalable 
particles

Total inhalable dust
Total dust
Inspirable dust

‘That fraction of airborne material that enters the 
nose and mouth and is therefore available for 
deposition in the respiratory tract.’
MDHS 14/4.10

Includes inspirable, tracheal 
and respirable dust 
fractions.
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Room enclosure Alternative terms Definitions; units Comments; conversions

LEV quotation The LEV that the supplier offers to deliver, 
including performance and price. 

LEV 
specification

The employer’s (as client) stated requirements 
for LEV.

See publication INDG408.2

Lip extraction Rim extraction Extraction slot along one or more sides of an 
area source such as an open surface tank.

Inappropriate for tanks 
larger than 1.2 m wide.

Local air 
displacement 
(LAD)

Air jet
Air blower
Air shower/douche
Air island

A wide, relatively slow-moving jet of air blown 
into the operator’s breathing zone to displace 
contaminated air.

See Chapter 7 for details.

Local exhaust 
ventilation (LEV)

Local extract ventilation
Extract ventilation
Dust extraction
Mist extraction
Fume extraction
Vapour extraction

The use of extraction to remove contaminated 
air at or near to its source.

Low volume high 
velocity (LVHV)

On-gun extraction
On-tool extraction 
Tip extraction (for 
soldering)

A method of LEV which uses very small hoods 
to capture contaminants very close to a source 
using high-velocity air extraction.	

LVHV is usually fitted to 
hand tools.

Make-up air Replacement air Air to replace extracted air. This is part of the LEV 
system.

Manometer A simple pressure-indicating device, eg on 
hoods.

In the past, adequate fitting 
of manometers has been 
rare.

Negative 
pressure

Air pressure lower than that in the workplace.

Piston flow/ 
Plug flow

Displacement ventilation See ‘Displacement ventilation’.

Pitot tube Pitot-static tube
Prandtl tube

A device to measure static and total pressure.

Plenum Pressure equalising 
chamber

A device to smooth airflows, eg behind the filter 
in a walk-in booth or in an LAD system.

Positive pressure Air pressure higher than that in the workplace.
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Room enclosure Alternative terms Definitions; units Comments; conversions

Pressure Units of measurement:
Pascals (Pa)
Torr = millimetre of mercury (mm Hg)
Millibar (mbar)
Pound per sq inch (psi)
Inch water gauge (WG)

1 mm Hg = 133 Pa
1 mbar = 103 Pa
1 psi = 7237 Pa
1 in WG = 249 Pa

Process The way that airborne contaminants are 
generated.

Understanding the process 
means understanding the 
creation of ‘sources’. It can 
suggest ways to modify 
the process to reduce the 
number or size of sources 
and contaminant clouds.

Push-pull Push-pull hood An air supply on one side of a contaminant 
source blows the contaminant cloud towards an 
extraction hood on the other side.

The hood becomes a 
receptor.

Qualitative 
assessment

Assessment by observation.

Quantitative 
assessment

Assessment by measurement.

Receiving hood Receptor hood
Canopy
A receiving hood is part 
of a push-pull system

A receiving hood receives a contaminant cloud, 
propelled into it with a ‘vector’ from the process.

Successful receiving hoods 
intercept contaminant 
clouds and contain them.

Respirable 
particles

‘The fraction of airborne material that penetrates 
to the gaseous exchange region of the lung’. 
MDHS14/4.10

Dust below 10 microns 
(aerodynamic diameter). 
Invisible in normal lighting.

Risk 
management 
measure

RMM LEV is a risk management measure under 
REACH.

Extended safety data 
sheets for substances 
and products will stipulate 
RMMs.

Slot A long, thin hood with an aspect ratio of 5:1 or 
greater.

Source A process creates a source; the creation of the 
contaminant cloud.

Source strength A combination of the volume rate of release of 
the contaminant cloud, the cloud volume, shape 
and speed and the contaminant concentration.

Static pressure Ps Air pressure, measured normal to the flow 
direction, ie the difference between inside 
and outside air pressure measured by, eg, a 
manometer.
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Room enclosure Alternative terms Definitions; units Comments; conversions

Time-weighted 
average

TWA Airborne contaminant level averaged over a 
specified period, usually 8 hours or 15 minutes.

The 8-hour TWA is the 
averaged exposure over  
24 hours, adjusted as if it 
were over 8 hours.

Total pressure The algebraic sum of the static and velocity 
pressures.

The pressure exerted by 
moving air, were it brought 
to rest.

Transport 
velocity

Conveying velocity Air velocity to convey particles and prevent 
deposition in ducts.

Turbulence Non-laminar air movement. 

Vapour pressure The pressure of a vapour in equilibrium with its 
liquid (or solid) phases.

1 Pa = 9.86 ppm

At 25°C, mg/m3 = ppm x 
Mol.Wt / 24.45

Vector Velocity and direction The speed and direction of a contaminant cloud 
or draught.

No/low vector, eg vapour 
from tank.
High vector, eg dust jet 
from angle grinder.

Velocity pressure Dynamic pressure
(Pv)

Pressure exerted by air due to its motion. The difference between the 
total pressure and the static 
pressure.

‘Vena contracta’ The section within an opening at which the 
streamlines first becomes parallel after entering 
that opening.

Wake Turbulent wake
Recirculation zone

A low-pressure region that forms downstream of 
a body in an airflow.

Complex airflow patterns 
can appear in the wake 
downstream of a worker.

Contaminant can be drawn 
into the breathing zone.

Working zone The volume in the workplace where an activity is 
generating a contaminant cloud.
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Useful contacts 
American Conference of Governmental Industrial Hygienists (ACGIH) 
www.acgih.org  
American member-based organisation for occupational and environmental health, 
with many publications 

American National Standards Institute (ANSI)  www.ansi.org  
Actionable information on national, regional, international standards and conformity 
assessment issues 

American Society of Heating, Refrigerating and Air-Conditioning Engineers 
(ASHRAE)   www.ashrae.org  
International technical society of heating, ventilation, air-conditioning and refrigeration 

British Occupational Hygiene Society (BOHS)  
5/6 Melbourne Business Court, Millennium Way, Pride Park, Derby DE24 8IZ  
Tel: 01332 298101   www.bohs.org  
Incorporates the Faculty of Occupational Hygiene, which is an examining body in 
the field of LEV. The faculty publishes a Directory of Occupational Hygiene 
Consultants 

British Standards Institution   www.bsi-global.com  
A leading global provider of management systems assessment and certification 
solutions 

Chartered Institution of Building Services Engineers (CIBSE)  
222 Balham High Road, London SW12 9BS  
Tel: 020 8675 5211   www.cibse.org  
For engineers designing heating, ventilation and air-conditioning services: also 
provides a path towards professional qualifications 

Chemical Industries Association (CIA)  
Kings Buildings, Smith Square, London SW1P 3JJ  
Tel: 020 7834 3399   www.cia.org.uk  
The UK trade association for the chemical industries 

Confederation of British Industry (CBI)   www.cbi.org.uk  
Regionally organised, the CBI represents British industry 

EEF – The Manufacturers’ Organisation  
Broadway House, Tothill Street, London SW1H 9NQ  
Tel: 020 7222 7777   www.eef.org.uk  
Provides a range of health and safety services to members 

Fan Manufacturers’ Association (FMA)   www.feta.co.uk/fma  
Principles and practice of air extract/supply system design; offers guidance on fan 
selection to ensure that such systems perform their intended function efficiently 

The Federation of Environmental Trade Associations (FETA)  
www.feta.co.uk  
UK body representing the interests of manufacturers, suppliers, installers and 
contractors within the heating, ventilation, building controls, refrigeration and air-
conditioning industry 

http://www.acgih.org
http://www.ansi.org
http://www.ashrae.org
http://www.bohs.org
http://www.bsi-global.com
http://www.cibse.org
http://www.cia.org.uk
http://www.cbi.org.uk
http://www.eef.org.uk
http://www.feta.co.uk/fma
http://www.feta.co.uk
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Heating and Ventilating Contractors’ Association (HVCA)  
Esca House, 34 Palace Court, London W2 4JG  
Tel: 020 7313 4900   www.hvca.org.uk  
Represents the interest of firms active in design, installation, commissioning and 
maintenance of heating, ventilating, air-conditioning and refrigeration products and 
equipment 

Independent National Inspection and Testing Association (INITA)  
www.inita.org.uk  
Represents independent companies that conduct inspection and certification of 
equipment, including LEV systems 

Institute of Diagnostic Engineers (IDE)   www.diagnosticengineers.org 
Professional institute for people who are concerned with servicing and maintenance 
of machines and structures and effectiveness of engineering plant 

Institution of Local Exhaust Ventilation Engineers (ILEVE)   www.ileve.org  
Formed to promote the science, understanding, education, art and practice of local 
exhaust ventilation engineering 

Institution of Occupational Safety and Health (IOSH)  
The Grange, Highfield Drive, Wigston, Leicestershire LE18 1NN  
Tel: 0116 257 3100   www.iosh.co.uk  
Leading body for health and safety professionals. Gives advice on choice of LEV 
systems 

Safety Assessment Federation (SAFED)  
Unit 4, First floor, 70 South Lambeth Road, Vauxhall, London SW8 1RL  
Tel: 020 7582 3208   www.safed.co.uk  
Trade association which represents the independent inspection and certification 
industry 

Solids Handling and Processing Association (SHAPA)   www.shapa.co.uk  
Represents manufacturers, suppliers and installers for solids handling and 
processing industry 

Trades Union Congress (TUC)  
Congress House, Great Russell Street, London WC1B 3LS  
Tel: 020 7637 4030   www.tuc.org.uk  
Gives health and safety advice to members. (See also individual unions, eg UNITE 
www.unitetheunion.org) 

UK Accreditation Service (UKAS)  
2 Pine Trees, Chertsey Lane, Staines-upon-Thames TW18 3HR  
Tel: 01784 429000   www.ukas.com  
Accreditation of various professional activities, including competent LEV inspection 
bodies. UKAS accreditation scheme for ‘LEV thorough examination and test’ and 
‘LEV commissioning’ 

http://www.hvca.org.uk
http://www.inita.org.uk
http://www.diagnosticengineers.org
http://www.ileve.org
http://www.iosh.co.uk
http://www.safed.co.uk
http://www.shapa.co.uk
http://www.tuc.org.uk
http://www.unitetheunion.org
http://www.ukas.com
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