
Overview: Air Dynamics Industrial Corp. manufactures an Industrial Central Vacuum for 

Industry Leader - Applied Aerodynamics. The production capable vacuum system is utilized for 

aircraft MRO of aerospace flight control surfaces and metal-metal and non-metallic composite 

components. The source capture centralized vacuum system was deployed to reduce employee 

exposure to hexavalent chrome dust generated during MRO sanding operations. 

The Application

Air Dynamics Industrial Systems 

Corporation was approached when an 

aircraft maintenance, repair, and overhaul 

company, was seeking to maintain 

compliance with OSHA regulations for 

hazardous airborne dusts in the work place. 

The sanding of aerospace parts painted with 

hexavalent chromium; Cr (VI) based primers 

(lead chromate) are prevalent in the 

aerospace industry, and may expose 

employees to dangerous levels of the 

chemical. According to OSHA, hexavalent 

chromium is known to cause cancer, target 

the respiratory system, kidneys, liver, skin, 

and eyes. Exposure can occur from 

inhalation of dusts, mists or fumes, and from 

exposure through the eyes 

or skin. You can learn more about 

exposure to Cr (VI) chemical here1. The 

client was looking for a centralized vacuum 

system to help minimize employee 

exposure and provide a cleaner production 

environment. With the help of Air Dynamics, 

Applied Aerodynamics was able to maintain 

a safe working environment with their 

industrial central vacuum system.  

The Challenge
This client is an industry leader in 

aerospace MRO, specifically in R&D, in-
1 https://www.osha.gov/SLTC/hexavalentchromium/
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house tooling, quality control, and PAA 

(Phosphoric acid anodizier) process line 

which is a adhesive application process.  

However, there were still some challenges 

within the factory. The hexavalent 

chromium sanding dust created two serious 

issues: The sanding dust created more 

housekeeping for production workers 

causing the shop as a whole to be dusty, 

and made quality control more difficult 

because of the dust level in the shop. 

Working with Air Dynamics, the company 

successfully improved the process to 

facilitate source-capture of the hexavalent 

chrome dust at the point of dust generation. 

These changes to their process resulted in 

a cleaner and healthier work environment. 

Providing the Best Solution, By 
Designing the Best Product

Air Dynamics designed a made 

to order, turn-key centralized vacuum 

cleaning system. We applied a low volume-

high pressure (LVHP) exhaust system. This 

means that the central vacuum system uses 

small volumes of air, at high vacuum 

pressure to control dust from portable hand 

tools such as 

DA sanders and 

housekeeping 

operations. 

The capture 

velocities are 

relatively high, 

but the overall exhaust levels are low due to 

the close-proximity of the exhaust air 

relative to the work tool. Low volume-high 

pressure (LVHP) systems are the most 

challenging to design due to the constantly 

variable operator demands placed on the 

system. Energy efficiency 

is a key design element for all LVHP 

systems.
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 LVHP vacuum systems require the same 

careful design as high volume-low-

pressure (HVLP) 

systems for

OSHA compliance. 

Exhaust hoods are 

employed at the tool 

which can be transparent material and 

tailor-made to surround the tools abrasive 

head close to the work. The high pressure

(vacuum) is necessary to create the high 

capture velocities at the source to control 

dust because of high particle velocities 

emitted from the tool. As much as 98% of 

dust can be captured with the right design. 

This central vacuum cleaning system 

was designed to serve six (6) simultaneous 

users, which absorbed 20 horsepower or 

3.33 HP per user in the client’s Texas 

facility. A 26 gallon (3.5 cu/ft.) integral roll-

out drum and plastic bag equalizer kit 

permits easy disposal of the hexavalent 

chromium residue. Because of the 

hazardous nature of the Cr (VI) or lead 
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chromate residue, the system required a 

secondary filter or HEPA filtration to a final 

efficiency of 99.97% @ .3 microns. See 

OSHA’s document for information on 

housekeeping recommendation.

Because of the particle loading and 

high volume production environment, the 

primary filters incorporated a continuous 

duty on-line pulse-jet filter cleaning system 

and specialized primary filters. Each 

vacuum system shipped includes 

maintenance, operational and trouble-

shooting manuals. The entire Air Dynamics’ 

process revolves around delivering a turn-

key solution for each client’s operational 

challenge. No two facilities, clients, or 

projects have the same requirements. 

Because of this, off-the-shelf solutions are 

not surprisingly as effective. Air Dynamics’ 

prides itself on our ability to adapt quickly 

and tailor-fit our systems to meet the 

precise needs of the client.

Above: Example of Sanders used



After installation of any centralized 

vacuum system, system planner and 

designer Dan Lehman suggests “the 

results should be enhanced protection of 

life and health, preservation of plant 

infrastructure, and help ensure future 

earnings while maintaining plant 

cleanliness”. These goals are what Air 

Dynamics’ dedicates their time and energy 

towards every day.

Conclusion 

Air Dynamics successfully installed a 

central vacuum system in Applied 

Aerodynamics’ facility in their Dallas Texas 

facility. The central vacuum was designed 

to handle hazardous hexavalent chromium 

dust that both challenged Applied 

Aerodynamics’ goal of high-quality products 

as well as worker safety. The CV system 

was a made to order, turn-key design that 

included a tailored solution to best fit 

Applied Dynamics’ facility and process.   

Founded in 1991, Air Dynamics 

Industrial Systems Corporation designs and 

manufactures Turn-key Industrial Vacuum 

Cleaning Systems, Portable Industrial 

Vacuum cleaners and Industrial Ventilation 

Systems. See what we can do for you, at 

https://www.airdynamics.net or call us at

717-854-4050
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