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Abstract
Received: 07/09/2021 Background and Objective: Air pollution in industrial work environments
Accepted: 20/09/2021 has adverse effects on worker health. Among these effects, one can refer to
chronic obstructive pulmonary disease and asthma, which impose direct
How to Cite this Article: and indirect costs on society. Local exhaust ventilation is considered an
Mohebi Sh, Yarahmadi R, appropriate approach to remove pollutants released in indoor work
Ebrahimi H. Development of environments. This study aimed to develop a smart application for
Smart  Software for the designing and selecting local exhaust ventilation systems.
Selection and Design of Local Materials and Methods: This study was designed and performed at two
Ventilation Systems based on stages. At the first stage, a smart application that could select and design
the Visual Basic Programming the best local exhaust ventilation system was developed using Visual Basic
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6.0. Subsequently, for the validation of this application, the results obtained
by the application were compared with the benchmarks. Statistical analysis
was performed in SPSS software (version 22), and the Bland-Altman plot
was utilized to examine the consistency among the results.

Results: Among the parameters, the maximum difference was related to
the static pressure drop of the channel with a 5% difference, and the lowest
difference was related to the size of the calculated diameters, in which no
difference was observed. Bland-Altman plot showed that the standard
deviation of the results of the designed software in the calculations of 28
branches of the ventilation systems designed for static pressure, velocity
pressure, and total pressure was in the range of +2SD.

Conclusion: Since the software presented in this study has an error of less
than 5%, it can be used as a suitable and reliable tool for designing local
suction ventilation systems.

Keywords: Local Ventilation Systems; Pressure Drop; Smart Design;
Workplace Pollutants
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-Hood have a ventilation standard?
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Foundry Operations
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Material Transport
Charactristics of Air Pollution

Enter Particle Concentration |10 gr/ft3

10 Micrometer

Kind of material transport systems

Enter Particle Size

‘Hopper(Manual Loading) j
Bucket Elevators

Bucket Elevators(Inlet Material)
Bin(Mechanical Loading

pper{
Conveyor Belt
Conveyor Belt(Magneetic Separator)
Toxic Material Belt Conveying Head Pulley
Toxic Material Conveyor Belt Loading

Calculation

Hopper(Manual Loading)

Enter Area of opening face © ft2

exhaust requirement

Flow Rate 200 cfm

Final duct velocity 4584 fpm

NEXT
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Framel2
What is the nature of air pollution?
= Particles " gases

Does the branch have a hood?
~ YES ~INnOo

Hood have a ventilation standard?

Material Transport LI

Parallel or Series or other branch
-
-

-

Enter Duct Segment Identification

Help |[a1 Next

Flow Rate(Dry Air) |9|)|] cfm
Duct Flow Rate | |774 fm

Minimum Duct Velocity |4-DDD fpm

Selection of Duct Diameter

- [6  mn2

=] Manual Selection [6 = 1n2
Next
Final duct velocity 4585 fpm
Duct Velocity Pressure |1.32 In.wg

HOOD STATIC PRESSURE
Hood Losses

show detail

duct loss
Lenght [14
Material |galvanization ~|jo.s7

elbow loss coeflicents
step 1 - tyvpe of elbow

[roUND ELBOW ~] |0.21
Step 3 - for elbow in this run

- m T

step 2 - elbow loss coefficents

kind of elbow |5_ piece LI

Ratio R/D [150 =]

Branch entry loss
Branching angle |3D LI |0.24

Beranch have Contraction or Expansion?
° ¥YSE “ NO

Branch have Air Cleaner Device?
- YES ~ NO

Segment Pressure Loss

| Segment Preddure Loss I |’2-93 In.Wg

Goverming Static Pressure | | In.Wg
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Charactristics of Air Pollution
125

Enter Particle Concentration |10 gr/ft3
10 Micrometer

Particulate matter is wet or sticky?
~ YES “ NO

Enter Particle Size

Are PM Gases or Vapore Explosive?
“ YES “ NO

What are size and collection efficiency ceriteria?
" Moderat Efficiency 5 - 10 Micrometer 0

" High Efficiency 2.5 - 5 Micrometer 70

* Very High Efficiency 0 - 2.5 Micrometer

Efficiency oG
Air Cleaner Devices For PM Cost and Efficiency Information
Capital Cost 9 to 85 $/SCFM

" Dry ESP- Wire Pipe Type

Operation and Maintenance 6 t0 27 $/SCFM

Annualised Costs 8 to 50 $/SCFM
Cost Effectiveness 53 to 3370 $/TON
Effidency 90% to 99.9%
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