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Subject: DC gas leak tests

Brief sum of the results:


Pressure drop method:



East DC 0.5 l/hour



West DC 0.3 l/hour


Direct gas fill method (very over-estimated value)



East DC 14  l/hour

            West DC 8.3 l/hour

------------------------------------------------------


The results of gas leak tests for Phenix Drift


Chambers, East and West made 4/19/01 by V.Pantuev


and V.Riabov.

*** Procedure: Some over pressure has been applied to the chamber

filling by Ar. Then supply and return lines were closed. Internal

pressure has been controlled by precision liquid manometer.

*** 3 methods for estimation of leak rates were used - details in

following results.


RESULTS for the East DC

Chamber was over pressured to .18" (4.6 mm) of water. The pressure

drop was watching during 1 hour and was found to be 0.07" (1.2 mm) of water.

The following estimations have been made:

1)Atmospheric pressure corresponds to 408" of water, so during the

test the relative pressure dropped to 0.07/408=1.7e-4. Assuming DC

volume corresponds to 3 cubic meters (3000 l), one can get the estimation of the change of the gas volume inside the chamber as


3000 *1.7e-4 = 0.5 l/hour

2)During the test the atmospheric pressure (according to BNL Weather site) dropped from 30.142" to 30.128" of Hg. It means that during the test an actual pressure drop inside the chamber could be shadowed by changing external conditions. The change of atm. pressure itself could bring an additional estimation of


3000 * (30.142-30.128)/30.13 = 1.4 l/hour

In this case, we can give estimation of gas leak rate as SUM of


0.5 + 1.4 = 1.9 l/hour

3)It was an attempt to measure directly this change of gas volume by

refilling again the chamber with fixed gas rate to compensate the

observed drop in manometer for 0.07" of water.

At gas rate 7 scfh (198 l/hour) it took 4 min 15 sec. So, the "compensated" volume was



198 * 255/3600 = 14 l/h

We should mentioned here again that DC has big mylar windows which

work like membranes with sort of "hysteresis" effect.  At total windows surface of 2 * 8 m2 = 16 m2, to get the volume change of 14 l, mylar should expand for only of 0.9 mm in average.


 RESULTS for the West DC

Similar to East DC tests:

1)Chamber was over pressured for 0.21" (5.3 mm) of water. The observed during one hour drop was 0.04" (1 mm) and estimated leak was


3000 * 0.04/408 = 0.3 l/hour

2)In contrast to East DC test, during the West DC test atm. Pressure raised from 30.128" to 30.142" of Hg (hard copy of BNL Weather Center will be attached). This should mimic an additional drop of gas volume for



3000 *0.014/30.13 = 1.4 

Would it be true, the volume in the chamber was INCREASED for



1.4 - 0.3 = 1.1 l

Because DC itself can't produce an additional gas, we conclude that

the use of that weather server located close, but far enough from

Phenix experimental area could be mistaken.

3)Direct re-fill test for West DC showed time 2 min 30 sec to restore

0.04" drop at gas rate 7 scfh (198 l/h). The estimated gas volume is


8.3 l   (which correspond to 8.3 l/h leak rate at most)

                            Vladislav Pantuev

