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EVACUATION OF THE TROUGH AND PIT FOLLOWING A SPILL FROM THE
LAr DEWAR

L. INTRODUCTION

This report addresses the problem of removing argon liguid
and vapor from the pit area of the MW Experimental Hall
following a release of liquid argon from the LAT dewar
(E-706 LAC). Several previously issued CCI reports
(References 1-6) dealing with the safety aspects of liguid
argon in general and this project in particular provided
background for this study.
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IT. DISCUSSION

This discussion assumes that the trough and pit are
insulated as described in CCI Report 583-116, and that the
TAr dewar is fully charged and eguilibrated at 1.136 ata
(2.0 psig). The condition of the LAr in the dewar is
important. As liguid is discharged to atmosphere from a
failure, flashing will occur and the amount of liguid which
will flash ig a function of the eguilibrated condition of
the liquid. The higher the dewar pressure, the greater the
amount of flash. 7To minimize vapor from this source, the '

dewar pressure should be maintained at 1.136 ata or less.

The vapor generation rates presented in this report were
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equilibrated at 1.136 ata (2.0 psig). This 100 acfm rate
represents an average value and would be generated only

while LAY is discharging from the rupture.

assuming the dewar is eguilibrated at 1.136 ata, the maximum
argon vapor generation rate to be evacuated during failure

would be 161 acfm of cold vapor, or

SCFM = 16l (300

A

) = 547 at 1.0 ata and 300°K
8.4)
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A system to remove this volume of argon vapor from the pit
and trough is required. A further reguirement is that the
exhaust gas have a minimum oxygen concentration of 17.8%

L. Fod

which is +the lower 1limit for a 0 (zero) ODH classification.
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TABLE I

Blower Capacity vs. % 0, in the Mixture

Blower Capacity, SCFM 3650 4000 5000 6000 7000 BOOO
Argon Vapor, SCEM 550 550 550 550 550 550
Required, SCFM 3100 3450 4450 5450 6450 7450
Oxvgen in Mix, % 17.79 18.03 18.60 18.98 19.26 19.46

A blower capacity of 6000 SCIFM was selected. Under normal
conditions the oxyvgen concentration of the exhaust will be

approximately 19%. This capacity provides a safety factor
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system with a 6000 SCFM blower, the danger of an ODH within
the building becomes a reality. However, before an ODH
could develop outside of the pit and trough, the suction
temperature to the blower would fall below acceptable
levels. That is, there would be more cold argon Vapor and
less warm air in the mixture to the blower suction. One or
more temperature alarms on the blower suction ductwork would
alert personnel to this impending danger. An OXygen monitor
with an audible alarm to sample the blower discharge would
be a desirable safety addition. This instrumentation will

assure adeguate warning of a possible ODH occurrence.




ITI. RECOMMENDATIONS

1.) 1Install a 6000 SCFM blower to evacuate an argon/air
mixture from the pit and trough and exhaust the
mixture to atmosphere. A suggested configuration is

shown on Figures 1, 2 and 3.

2.) Equip the blower suction ducting with low temperature
alarms.

3.) Install an oxygen monitor and alarm in the blower

exhaust ductwork.

A reguest for guotation {App@ﬁﬁiﬁ AY for the proposed
exhaust svstem described herein has been sent to f£ive blower
this RFQ

st of the companles

manufacturers. The nature of thelr response To

will determine rions. &

receiving this follows:

- Penn Air Co., Lionville, PA {(American Fan Co.)
o puickdraft Corp., Canton, CH
@ et Ind., Unionvillie, CT
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y INC.

3976 NORBRTH IRVING S8TREET @ ALLENTOWN, PA. 18103 @ (2951 438-0448

REQUEST FOR QUOTATION ovoTETION KuMBER: 09301

DATE ISSUED: July 16, 1986

TO:

NOTES

Specifications are as follows

Blower Capacity: ~ 6000 SCFM

Suction Pressure: 14 _7-psia

Suction Temperature: © A2°F to 100°F

Gas Composition: ~Volume Fraction (Dry Basis)

Ny 0.7093
02 0.1903

o~

Mmﬂ:Aur@a Relative Humidity at 85°F = 90%
240/440V, 3¢, 60HZ

acceptable but must include the following

TV g o b P—— Ty
Discharge Pa

Description
Price, including ?@tn? @mﬁ Lontrols

and Length
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