Flow Separation in Industrial Applications

Flow separatioroccurswhena bendor - _ B
expansioris too severeto allow the flow to  : o e 16
follow the contourof theduct. Thiscauses & :
waketo form, resultingin aneffectivereduc-
tion in the the duct's cross sectional area
(known asthe venacontracta). This areare-
ductionresultsin apressuréosswhichcanbe

significant. At times,flow separatiorcreates — : k

pulsationsthroughouta system. Thesepul- "7 Distance Along the Inside wall (1)
sations have been known to cause flow in-
duced vibrations which may damage duct-
work and/or fan bearings. Separated flow gy separatiorcanusuallybeeliminated

aso typicglly resu lts in highly non-uniform or controlledthroughtheadditionof optimal-
gasvelocity profiles. This candegradeeffi- . . :
ly designedurningvanesor by alteringduct

ciencyof downstreanheatexchangersparti- . .
rency W X gerspart geometry. Figure 1 shows a baseline duct

cle collectors, mixers, instrumentation, etc. - ; ) )
with a turbulent, recirculating flow region
downstreanof the corner. By implementing
properlydesignedranestheflow exiting the
corner exhibits smooth, low turbulence, at-
tachedlow asseenn Figure2. Thebaseline
and final design separation tendency plots,
basedntheapplicationof the StratfordSep-
aration Criteria, are presented in Figure 3
where it can clearly be seen that the flow
Figure 1. With no vanes, a turbulent, through the design model remains attached.

recirculating flow region exists. Airflow SciencesCorporatiorhasover25

= Yyearsof experiencelevelopingcost-effective
solutionsto theseflow problems. Our cus-
tom flow modelingsoftwareaccuratelypre-
dicts separation and is used to design duct
systems which minimize or eliminate
separation.

Flow in the modified geometry does
not separate
- the separation tendency never exceeds 1.0

Separation Tendency
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Figure 3: Separation Tendency Plots

: For furtherinformationon ASC's Com-
Figure 2: Optimized turning vanes result in aputational Fluid Dynamic (CFD) modeling,
smooth, low turbulence attached flow regimevisit our website at www.air flowsciences.com

From the Editor

We're growing again! The baby-boom at Airflow does not appear to be abating. Many of
our staff are either expecting or have had a child in the past year. Now might be a good time
to buy stock in chocolate cigar companies.

On the business side, we've been filling our newly expanded office
and laboratory with highly qualified people. We'd like to extend a
whole-hearted "Welcome Aboard" to all of our new family members.
As we enter our 27" year, we feel that our staff's education and ex-
perience make us a world leader in flow modeling, field testing, and
lab testing. Did you know that 90% of our engineering staff has a
Master's degree or higher? Some may claim that our staff has more
degrees than a thermometer but we believe in hiring the brightest and
the best engineers available.

If you have any flow, heat transfer, or mass transfer issues you're dealing with, feel free to
give us a call at (734) 464-8900.
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Plant Air Monitoring Done Right

Many facilities are requiredto continu-
ously monitor atmospheric conditions.
Whetherit is to ensureclean-roonstandards,
maintainventilationrequirementsor to meet
healthand safetycodes,air monitoringis of-
ten a necessary part of doing business. A
typical food processindacility (Figure4) re-
guires internal air to travel from "clean" to
"dirty" areasFlow in thereversedirectionis
unacceptabldyecausehe plantrequiresfood
handlingareado be contaminant-free Inter-
nal air flows from the packagingdepartment
through both the processing and shipping
areas. A high pressurezoneis maintainedn
packaginganda low pressurezoneis keptin
both the shipping and receiving areas.

This arrangementielpsensurehe cleanli-
nessof thefood processingystemandaids
in conformingto healthcodes. In order
to determine the stability of this
positive-pressure environment,
long termair monitoringis
often required.
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Visit our website at:
www.airflowsciences.com
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Airflow Sciences Corporation has
considerable experience in developing
customized data acquisition tools. A
typical systemwould consistof numer-
ous pressure sampling points. These
wouldbeatlocationsdeterminedo pro-

Contacting ASC:

General Info:
web: www.airflowsciences.com
email: asc@airflowsciences.com

Headquarters:
37501 Schoolcraft Road
Livonia, Ml 48150

vide amostrepresentativeneasurementphone: (734) 464-8900

while minimizing installationcostsand
product line interference.

Coupledwith externalatmospheric

measurements such as temperature,

wind speed, wind direction and pres-

sure, an all-encompassing, real-time

automateddataretrieval systemcanbe

developedandimplemented. Oncethis

information is obtained, a control sys-

tem canbe developedo promoteenvi-
ronmental quality.

Does your facility require atmo-

sphericmonitoring? Give usa

call and we'd be glad to

help you analyze your

situation.

Product
Enters

Figure 4: Typical Food Processing Facility

Western Region Office:
P.O. Box 22637
Carmel, CA 93922
phone: (831) 624-8700

Southeastern Region Office:
3709 Foster Hill Drive North
St. Petersburg, FL 33704
phone: (727) 526-9805

Airflow Events

Keepingin tunewith ourindustry
clientele we've participated at the
following conferences and trade
shows in the past year: POWER-
GEN 2000, International Confer-
ence on Electrostatic Precipitation
(ICESP 2001), and Particul ate Con-
trol Users Group (ESP/FF 2001).

We presented paperat ICESP
comparing results of field testing,
CFD modeling,and physicalmod-
eling of ElectrostaticPrecipitators.
If you'd like acopy,youcandown-
load onein electronicformat from
ourwebsite or feelfreeto give usa
callandwe'll sendyou a hardcopy
by mail.

Be sure to visit our booth at
POWER-GEN2001in Las Vegas
this December, and say Hi! to
Brian, Mike and Jim.



