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1.  Executive Summary

A Ventilation Strategy study was carried out at the Airport Hotel, Manchester from 16th-20th December 2002.  The Airport Hotel, a 3 roomed Public House, benefited from a Vent Axia ventilation system that included a rear of bar fresh air supply.

Carbon dioxide, as an indicator of ventilation effectiveness, and Carbon monoxide and airborne particulates, constituents of environmental tobacco smoke were recorded with the ventilation on and off, and with and without a no smoking at the bar policy in place.  These parameters were recorded behind the bar, as close a practicable to the breathing zone of the staff.

The results indicate that with the ventilation in use, a reduction of approaching 80% in the parameters recorded was achieved, with slight further improvement when the smoking ban at the bar was in force simultaneously.  

In conducting the study a number of limitations were identified, and suggestions made to improve the reliability and robustness of results of any future studies.

2.  Introduction
An air quality study has been carried out to determine the relative performance of four ventilation strategies for controlling the build up of environmental tobacco smoke in the bar serving areas of the Manchester Airport Hotel.  The four strategies tested were:

1. Back Bar Ventilation off - Bar Ban off (Natural ventilation)


(Monday 16th Dec)

2.
Back Bar Ventilation on - Bar Ban off 


(Tuesday 17th Dec)

3. Back Bar Ventilation off - Bar Ban on 


(Wednesday 18th Dec)

4. Back Bar Ventilation on - Bar Ban on


(Thursday 19th Dec)
The environmental parameters recorded were:

· Air Temperature

· Relative Humidity

· Carbon Dioxide

· Carbon Monoxide

· Airborne particles

The building under test benefited from a ventilation system designed and supplied by Vent Axia Ltd.  The Bar serving areas were supplied by a ductwork system bringing fresh air via a heater battery to the rear of the bar.  The three customer areas were served by “through the wall” supply and extract fans located at high level.

The results presented in this report were recorded at the rear of bar serving area in the Lounge bar, which was observed to be the busier of the three customer areas.  

3.  Results
1. Results for Back Bar Ventilation off - Bar Ban off (Natural ventilation)

(Monday 16th Dec)
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2.
Back Bar Ventilation on - Bar Ban off 


(Tuesday 17th Dec)
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3.
Back Bar Ventilation off – Bar Ban on


(Wednesday 18th Dec)
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4. Back Bar Ventilation on - Bar Ban on 

(Thursday 19th Dec)
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The parameters of primary interest are the gases and the airborne particles and they are directly compared for the different strategies in the following figures.

5.
Carbon Monoxide Comparison
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During the monitoring period, the rate of contaminant production was assessed by recording the number of cigarettes smoked during each hour.  On all days the level of smoking was fairly constant until around 5 pm when it rose by 50% typically. Graph in paragraph 12)

Regardless of this variation, the concentration of Carbon Monoxide rises reasonably constantly throughout the days where the ventilation was off, suggesting a cumulative effect in the absence of adequate ventilation.  In the worst case recorded, CO levels rose to 14 ppm.  The 8 hour exposure limit identified in Table 2 of the Health and Safety Executive publication EH40 (Occupational Exposure Limits ) is 30 ppm.

With the ventilation in use the rise is limited to 2 ppm.  The concentration when the bar ban is implemented does show an improvement in both cases, and when used with the ventilation on, there would seem to be a successful limitation of the concentration to 2 ppm, despite the 50% rise in the level of smoking during the day.

6.
Carbon Dioxide Comparison

[image: image9..pict]
7. Temperature Comparison
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8. Relative Humidity Comparison
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The results for Carbon Dioxide, Temperature and Relative Humidity given an indication of the effectiveness of the ventilation system generally and its impact on occupant comfort. 

The difference in Carbon Dioxide levels with the ventilation running, suggests that the system is effectively introducing fresh air to dilute the concentration of any contaminants produced in the building.

The Temperature in the serving area in uncomfortably high when the ventilation is not running, despite the cold weather experienced during the monitoring period.  This demonstrates a beneficial side-effect of having the back bar ventilation system.  It should be noted however, that whilst the back bar ventilation system includes a heating element to avoid over-cooling, the ventilation systems for the general areas of the building do not.  As a result, during cold spells of weather customers request that the ventilation is turned off.  There is anecdotal evidence that this is occurring.

Although recorded Relative Humidity levels were lower than normally recommended, this would be expected during periods of low occupancy.  It was only during the busier periods such as the evening of 24th December, that levels approached or exceeded a satisfactory 40%.

9. Particulate Comparison
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An instrument using a light scatter technique was used to measure airborne particulate levels during the monitoring.  This technique does not identify what the particles are, but is a useful indicator of the effectiveness of the ventilation system.  These results also suggest that the system is effectively introducing fresh air to dilute the concentration of any contaminants produced in the building.

4.  Extended survey results

As the level of smoking during the four day monitoring period was lighter than had been anticipated, a datalogger was left in place during the Christmas period in anticipation of some busier periods.

The evening of Tuesday 24th December was identified as a busy period by the Bar Manager, and results for the 23rd and 24th December are shown below.  As it was difficult for bar staff to record smoking levels during this busy period, bar takings have been analysed to give an indication of relative smoking levels.  It has been assumed that takings give a reliable indication of the number of people present, and that a similar proportion of people are smoking at all times.  These assumptions have not been tested.

The takings for each day have been divided by the takings for the lowest day, to produce a takings ratio, i.e. a takings ratio of 2 indicates that takings were twice those on the lowest day.   The reference day was Tuesday 17th December , day 2 of the main monitoring period.

The results show that Carbon Monoxide levels did rise to around 10 ppm on the 24th December when the taking ratio was greater than 4.    On the reference day, (takings ratio 1), Carbon Monoxide levels were restricted to 4 ppm.  It is not possible to draw strong conclusions on the ventilation performance from these figures.

10.
23rd and 24th Dec
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11.
24th December

[image: image14..pict]
 12.
Cigarette Count
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13.
Takings Ratio
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5.  Conclusions
Using Carbon Monoxide as the indicator of the presence of Environmental Tobacco Smoke, the study has demonstrated that a back bar ventilation system can make a significant difference to the level of exposure experienced by bar staff, with reductions of the order of 80% recorded.

It is, however, important to recognise the following qualifications to this conclusion:

1.
The results relate to a particular building, with a particular ventilation system configured in a particular way, and may not be repeatable in another building.

2.
The level of smoking during the test period was very light and so the ventilation system has not been monitored under very testing conditions.

3.
The system was monitored as found.  The performance of the ventilation system was assumed to be optimal, but subjective spot tests by the research team during the monitoring period suggested that this was not the case.  This means that better results may be possible.

6.  Lessons Learnt

If this trial were to be repeated or expanded the following would be recommended:

1. That a literature review be undertaken to establish whether similar studies had been conducted elsewhere, and whether any other measurement parameters had been used.

2. The use of a host building with periods of heavy smoking.

3.
That air flow regimes within the building are confirmed prior to the start of monitoring.  This should include observations on the air tightness of the building.
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