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Title: Development of a visual Basic 6.0 based smart application for the design and selection of local exhaust
ventilation systems.Background and objective: industrial workplace air contaminants have adverse effects on
workers health, for example chronic obstructive pulmonary disease (COPD) and asthma. These diseases impose
direct and indirect costs on society every year. therefore, it is necessary to air pollution control. In hierarchy controls,
local exhaust ventilation (LEV) is considered an "engineering control" to remove or control contaminants released in
indoor work environments. It is one of the preferred ways to control employee exposure to air contaminants, which
reduces the cost of energy and the occupational and environmental exposure of indivisual with a variety of
environmental pollutants. Since the design of any (LEV) system is complex and the designer gets tired and, there
may be miscalculations. Hence, having the right application for the design of a (LEV) system is vital for all stages of
system development, Furthermore, applications able to streamline (LEV) system development process by predicting
the behaviour and performance of designs.up to now, applications have been developed for the design of these
systems. The purpose of this research is to development a smart application for designing, selecting and testing of
(LEV) systems.Methods: At the first stage of this action research, was a developed visual Basic 6.0 based smart

application for the design and selection of local exhaust ventilation systems with using the waterfall model. Then, for
validation this application, five parameters of segment pressure loss, static pressure, velocity pressure, total pressure °

and diameter in 21 branches are one of the examples from the American Conference of Governmental Industrial
Hygienists (ACGIH) Industrial Ventilation book Recalculated by this application. For statistical analysis, SPSS-22
software was used and for analysis differences between the two methods and comparing them, Independent-Samples
T Test and Blond-Altman graph were used.Results: The results showed that the values of all four parameters
measured by the application, with the values in the example of (ACGIH) industrial ventilation book have a difference
of less than 5%. Segment static pressure loss had the highest percentage difference and diameters had the lowest
difference. Independent-Samples T Test showed that there is no significant difference between the variance and the
mean values in the example of ACGIH industrial ventilation book and the values calculated by the application. And
Bland-Altman plot showed the limits of agreement (bias + 2 SD) between paired values for values in the example of
ACGIH industrial ventilation book and the values calculated by the application is in the £2SD rangeConclusion: The
application developed in this research has acceptable accuracy and its error is less than 5%Keywords: Air pollution,
occupational respiratory diseases, local industrial ventilation, local ventilation system design application, industry,
Validation
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Study of some air quality parameters in the closed environment of traditional coffee houses in Tehran (Case study in
District 12 of Tehran)
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Background and Aim: generally, in large urban areas, people spend more than 90% of their time indoors. This issue : s
shows the importance of paying attention to the issue of air pollution indoors and its impact on people's health.
Which is caused by hookah smoke complicates the issue of indoor air pollution and its great importance with adverse
effects on the health of people in the community. Therefore, the aim of this study was to Study of air quality
parameters in the closed environment of traditional coffee houses in Tehran (Case study in District 12 of Tehran).
Materials and Methods: the present descriptive study was conducted in the autumn and winter of 1398 among 100
guild units of traditional coffee houses licensed in Tehran. The concentrations of suspended particles PM10 and
PM2.5 as well as the concentration of CO2 gas were measured as direct readings in the indoor air of traditional
coffee houses in Tehran. Also, the concentration of metals in the indoor air of coffee houses was sampled and
analyzed according to the NIOSH-7300 method. Statistical tests of mean and standard deviation, comparison of
mean with fixed number, Spearman rank correlation coefficient, t-test with a fixed value were selected to analyze the
study data. Results: In this study, eight types of metals including: iron (Fe), magnesium (Mg), lead (Pb), silver (Ag),
copper (Cu), calcium (Ca), sodium (Na) and manganese (Mn) in the indoor air of coffee houses was found. Also, the
mean values of these elements from more to less include Mg and Fe &lt;Pb &lt;Ag &lt;Cu &lt;Ca &It;Na &lt;Mn
and the mean and standard deviation of iron and Magnesium concentration equal to 10-8 mg/m3 with standard
deviation of 10-8 mg/m3, lead is equal to 2.05 % 10-5 mg/m3 with standard deviation of 1.545 x 10-4 mg/m3, silver
equal to 4.55 x 10-4 mg/m3 with standard deviation 1.871 x 10-2 mg/m3, copper equal to 4.17 x 10-3 mg/m3 with
standard deviation 3.148 x 10-8 mg/m3, calcium equal to 6.154 x 10-3 mg/m3 with standard deviation of 1.572 x 10-
2 mg/m3, sodium equal to 4.033 x 10-2 mg/m3 with a standard deviation of 10-8 mg/m3 and manganese equal to
4.507 x 10-2 mg/m3 with a standard deviation of 10-8 mg/m3 was obtained. The average concentrations of PM10
and PM2.5 suspended particles as well as CO2 gas in the indoor air of coffee shops were much higher than the
average concentrations of PM10, PM2.5 and CO2 gas in the outdoor air of coffee shops. Mean values of PM10 and
PM2.5 particulate matter in indoor air of coffee houses were compared with WHO guidelines. Coffee house staff for
more exposure and secondarily on the health of customers of these cafes. According to the mean and standard
deviation of iron, magnesium, lead, silver, copper, calcium, sodium and manganese in the indoor air of 57 traditional
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coffee houses in Tehran, it was found that the highest amount of metals is related to iron (Fe) and the lowest value

was for other metals.Conclusion: The present study showed that indoorair of traditional coffee houses contains

harmful compounds such as some metals and high amounts of suspended particles PM2.5, PM10 and CO2 gas. The
presence of these harmful compounds in the long run in the indoor air of traditional coffee house has caused chronic
exposure and can have adverse effects on the health of coffee house employees in the first place and secondarily on

about:blank

coffee house customers. Keywords: Air pollution, Suspended particles, Heavy metals, Coffee houses
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Volatile organic compounds (VOCs) have increased public concern in terms of their adverse effects on health.
Amongst VOCs, formaldehyde is significantly found indoors which can cause lung, leukemia, and nasopharyngeal
cancers. Therefore, the requirement to find a suitable method and diminish the energy consumption of buildings has
increased. Recent progress in vertical greenery systems has led to active systems known as active botanical biofilters.
The current research represents an assessment of several essential parameters, based on the full-factorial model, for
determining the functionality of a modular botanical biofilter and evaluating the role of plants and substrate to
remove formaldehyde from the gas stream. Our findings showed that the maximum formaldehyde single-pass

removal efficiency (SPRE) of 99.99% occurred at the lowest air flow rate (0.8 L/s) and concentration (0.3 mg/m3) siSa

through the 0.25 m2 filter, with any increases in air flow rate, met with a reduction in efficiency. At the same time, ’ n
the utmost Clean Air Delivery Rate (CADR) of 17.46 m3/h was achieved at 5.5 L/s and 0.3 mg/m3. However, the
system met the maximum Elimination Capacity (EC) of 30.64 mg/h at the highest inlet airflow (5.5 L/s) and
pollutant concentration (2.06 mg/m3). Despite the role of biofilter segment to remove formaldehyde, the botanical
components were found to be responsible for the system’s SPRE of 13.51-28.07%, CADR of 0.39-5.46 m3/h, and
EC of 0.12-11.45 mg/h. If the system is to meet current air standards, further development is required to increase its
elimination capacity.Key words: Sustainable buildings; active green wall; air filtration; clean air delivery rate; VOCs;
phytoremediation
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