
− Stable gas mix: Ar/CF /CO  (65  1) : (30  1) : (5  0.2)   

got leaks (mechanical problem

or corrosion due to F−compounds?)

2) 50% of metal bellows pumps

+− ++ −−

HERA−B

The  Gas  System  for  the  Outer  Tracker  of  HERA−B
A clean gas system with closed loop for a large

gaseous detector operating at high rates

Marcus  Hohlmann  (DESY)
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− Pressure regulation in 26 ch.:  + 0.5 mbar vs amb. pr. 

( HERA’s 96ns BX => fast drift gas => need CF  in gas mixture4

(2.5 bar)
buffer barrel

lator (100 bar)
pressure regu−compressed gas

cylinder (100 bar)

Designed for: 

metal 
bellows

Outer Tracker DetectorDetails

Strategies employed to minimize the potential for aging 

PerformanceBasic Requirements

using ‘Stycast’

drive

as in chambers

observed in the OTR detector!
1) Overall success:  No aging

− Viton in MFC’s appears to swell slowly (CF ?!)4

mass flow controllers pump bellows
ball flow meters

3

− up to 0.6 C/cm acc. charge per year

Magnet chambers
p

e

chambers
Trigger

5 & 10 mm honeycomb drift cells (up to 4.5m length)

− ~ 1000 m  total module area

− up to 30% occupancy

− ~ 120,000 TDC channels
(upper quadrant deleted)

~ 4.5 m

making ~20% inoperable after 1 year of use

o
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2) Some operational problems:

(see talk by K. Dehmelt, session 3)purifying agents: Cu−matrix & 3A molsieve

2) Avoid lubrication, Teflon & ‘bad’ elastomers in components − modify if necessary:

Distribution System

G l a s s: 

3) Carefully check unproven materials in aging tests if forced to use them:

fittings

tubing

valves

− Automated main & trace gas analysis (gas chrom.) &

Distribution Syst.

Viton seals,

Purification System

mesh filters containersflexible pipes

S t a i n l e s s    s t e e l:

2

gas−gain monitoring for common inp. & 26 ch. outp.

=> air & pollutants accumulate in gas => need continuous gas purification )

=> high cost (70 DM/kg) => circulate gas (with 0.5−2% / h fresh gas added)

4

− Continuous gas purification

− High gas flow: circulate 1 vol/h = 22 m /h
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Hardware problems
       with mixing

      Flushing
    with Ar/CO2
(Leaks in pumps)

Change of
   mixture
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N o n − o u t g a s s.  e p o x y:

chambers
Recognition

Pattern

2

agent per station

2

2

2

4Ar, CF  , CO

Autom.

Ex.:  high−flow  ball  valve

− replace PTFE seats

10mm 5mmdriftcells

System Overview

purifying

closed  loop

with PEEK seats

1) Maximize the use of the few materials guaranteed to be ‘clean’ when selecting components

Experience with materials & operations after ~ 1.5 years of running

~60 kg

− use ‘no lube’ (non−standard)

N  ,O  ,H O

final system

first edition
last revision

M. Hohlmann
M. Hohlmann

HERA−B  OTR  gas system
gas distribution trailer level 3

Jan 13, 1998

to TC 2 to PC 1

max. 130 l/min 

PT

from TC 1

Nov 5, 1999

slow flush of safety vent lines

tub
gas

external
vent

output

to gas hut level 7

from PC 1 from TC 2PT

to gas quality monitoring

total 10 MFCs

PT +/− 5mbar

150 l

130 l/min
max. 

below
platform

detector

trailer

total 10 Mass Flow Controllers (MFC)

PT +/− 5mbar

output

safety
safety

MFC

to TC 1 to gas quality monitoring

safety vent (normally open)

1 of 10 loops:

������
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��

gas box input

from gas hut level 7
D E S Y

f

Ar/CF /CO4 2

f

safety vent (normally open)

6mm st.steel pipe

1’’ st. steel pipe

1/2’’ st. steel pipe

manual

magnetic 2 way valve

3/2 way valve
with ‘closed’ position

manual 2 way valve

to gas analysis

32 l 32 l

vent vent

to water purifier

32 l 32 l

vent

Ar/H

vent

N2
Ar

mech. safety valve
(spring−loaded)

mechanical

All 4 cylinders
are identicalgeneral

gas flow
direction

from mixing system

HERA−B  OTR  gas systemfirst edition
last revision

Oct 5, 1999 M. Hohlmann
M. Hohlmann gas purifier / oxygen removal

insulation

CO2
CF42

R3−11G

catalyst)
(BASF

plate w/ holes  or  sieve

flow meter

Deoxo agent

Wall = 2.6mm

Outer diam.

Nov 2, 1999

water cooling 

L = 90cm
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barrel

and buffer

1500 liters

PG PT

PG

PT

�

vent

��
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trailer level 3 (West Hall)

Ar CF CO4 2

240 l/min 18.5 l/min110 l/min

in

mixer

purifiers

HERA−B  OTR  gas systemfirst edition
last revision

Jan 12, 1998 M. Hohlmann
M. Hohlmann gas mixing facility

vent

out

Bottle stations

B
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to chambers

in (return)

manual

magnetic 2 way valve

mass flow controler
Hastings

SV2

SV3

SV1

V11

mechanical
flow meter

transducer
electronic pressure

gauge
mechanical pressure

V1 V5

V9

V8 V6

V3 V4

Ar for flushing

safety vent line

to

analysis

gas

3/2 way valve
with ‘closed’ position

6 bar

vent

2 safety valves
5.8 bar

Sep 4, 1999

from chambers

circuit

manual 2 way valve
pumps

vent

MFC1 MFC2 MFC3

MFC4

underpressure buffer 35l

overpressure buffer 35l

V7

V12

V10 SV4

V2

Bypass

main room gas hut level 7 (outside)

D E S Y

heating blanket

modulesmodules

=21.91cm

vent

−xTC 1+xTC 1

������

PT

mixing




