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Exhaust Plenum

Distance from the source and concentration gradients
When No Cross-Drafts Exists
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30 Outlet diameter

Interactive Effects of Cross-Drafts
and Proximity to Exposure
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Effects of Cross-Drafts
and Worker’s Proximity to the Source

Wake zone downstream of body draws

contaminant from source within hand’s reach
(“campfire” phenomenon)
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Reverse the flow?

Zones of Ventilation

Elevation

Blowing with entrainment produces large scale eddies & mixing

Page 6




Computing Generation Rate

* We are concerned about dynamic conditions

* Assume constant generation rate

_dol,.) | Amownt Evaporated
dt t,—t,

Calculating dilution volumes

MassOfTheLiquid
VolumeCont = i1 q * VolumeForOneMole
MassForOneMole
M heLiquid 273.15 60
Vaporvol = a5/ heliqus *24.04L*( e (7 )
Mw 293.15 Pam
VaporVol = (sp.grav.* pro* Voligua) .\ o ( 273.15C + T)( 760mmﬁgo)
Mw 293.15 Pum
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Toxicity C;asa % TLV

highly toxic, radioa ctive
or carcinogenic
moderately toxic
omewhat toxic
slightly toxic

local exhaust only
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Values of m, for each work station
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Application of Equations

C2 — Cle—Qt/mV +(m_QG+ Cs j(l _e—Qt/mV)

CZ / Vs ~—
c.mG "Steady"-State
t Generation
0

Application of Equations

_ mG _
C2 — Cle Ot/mV -I-( Q +Csj(1_e Qt/mV)
Cmax Cl
. \
Buildup c, ﬁ
Cl Cs B
t2 tZ
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ostimr | MG, 0, st,im,
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DESIGNING NEW SYSTEM

‘2@ EXISTING SYSTEM IMPROVEMENTS
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Confined Spac\e \jentilation

*Drain before purging
*Lock out
*Purge before entering

*Blow air in; don’t suck
it out

*Move nozzle around

*Measure before
entering

*Purge during work

2

P Confined Space Ventilation-Purge Time

If supply air clean, then:

*Should be computed

*Then test against
measurements

*Wait minimum time
even if measurement
says okay

*Time less with bigger
blower

*Bigger blower more
costly, harder to
manuever
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Example Problem

Initial measurements indicate 10,000 ppm of xylene in a
confined space. Assuming that Ct=0.25* TLV, how
much should Q be to allow entry in 30 minutes if:

R=1000 ft3, M=3, Cs= 0

. ’ 23 4 o -2
= (ﬁ) 1n|—G HYCH BT CeliD —|= [lOOOﬁ 3) 1 I —|= 599 fts/min

n ———

0=/ M Groc im0 /m| \ 30mn ) "L025*10°]
R=2000 ft3, M=3,C;=0: Solution: Q = 1198 ft3/min
R=1000 ft3, M=6, C;=0: Solution: Q = 1198 ft3/min
R=1000 ft3, M=6, Cs = 15 ppm: Solution: Q = 1381 ft3/min

Summary
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