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Motivation

Standard gas:
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» In 2000, European Union “F-gas regulation”:

» -Limiting the total amount of F-gases that can be
sold in the EU

» -Banning the use of F-gases in many new types of
equipment.

» -Preventing emissions of F-gases from existing
equipment.

Eco-gas replacements:
-for Freon: F H
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Cons, higher price
MRPCs and RPCs with HFO are still in
study

So try to seal MRPC as tight as possible to
reduce the gasflow, as well as gas cost,
through the technological design.



Schemes
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The sealing bar designed




The sealing bar designed

Try to use the material, such as the glass, fishing line, glue and so on,

with low air releasing property. Sealing bar---- Class ABS resin
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The final design

Mylar
Carbon film
o Parameters
Fishing line
- Honeycombpanel - Electrode glass size 450*450mm
| / ' Electrode glass thickness  1.1mm
Electrode glass Innerglass  Sealbar PCBboard  Bolt Inner glass size 420*420mm
Inner glass thickness 0.7mm
e\ Gas gap 0.25 mm
,/I“I’ i lImiuhTi 7
//// "I//////// ¥ Number of gas gaps 5
//////// o |- Xdimension Strip gap 1.1mm
e //I" ns Readout strips
'y o Strip width 1.44mm
\ ’ Y dimension
\ Readout strips Readout board 500*500mm
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The assembly process
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The first version and it’s performance

With two inlets and two outlets
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Study on Gas Flow in Detector with fluent

Fluent is used to simulate the internal gas

flow including the flow volume, intake

velocity, distribution of pollutant

concentration, etc.

Control function

ot

209) L v (piip) = V- (T, V) + Sy

Unsteady Advection

Diffusion

Source
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Finite Element Method (FEM) ;
SIMPLE algorithm (Semi-Implicit
Method for Pressure-Linked Equations)

| Give an initial value of p* |

v

Solve the momentum
equation and get u*, v*

i
[ Solve the pressure ]

equation and get p’
v

Correct the pressure field
p and velocity field v




Detector Modeling and Gridding
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Simulation results (Velocity V at 30ml/min)
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Simulation results (Velocity V at 3ml/min)
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Simulation results

» The one inlet and outlet at different place
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The distribution of pollutant concentration
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The new version
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The readout board

detector PUE,MADE BY CXL




Air tightness test
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Experimental set-up of Cosmic ray test system

Trigger
- L PMT1
Switch Scintillagor PMT]1 Signal
i N842/
TI 843 N455
Scintillator PMT2 Signal | —
|discriminator coincidence
Gas Flow Controller MRPQ Signal . .
Exhaust gas E]‘ Trigger Signal
Amplifier
Freon Exhaust Gas
(134a) Processing Unit| |DT5742 Wave data Computer

waveform recording digitizer

The amplifier is made by Tsinghua, whose gain and bandwidth are 30 kQ and 24 MHz



Cluster size

The performance of new SMRPC

Gas, Freon(134a)
Flow speed is 0.5 ml/min
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Stability test

Gas, Freon(134a)
Flow speed is 0.5 ml/min

0 SMRPC with gas flow:0.5ml/min
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SMRPC without gas flow performance 27.0
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The performance with inlet and outlet shut off

SMRPC without gas flow performance
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The performance of new SMRPC

30 SMRPC recover gas flow:10mil/min
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Position resolution test

126+1um gap

Strip2 signal

Lead Brick Lead Brick $io1 signal

trigger
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The performance of SMRPC

Position Resolution
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7 Large area SMRPC with 2 gas gaps

o Parameters

Sealing bar 1180*1180
mm

PMMA plate 1150*%1150
mm

Electrode glass size 1100*1100
mm

Electrode glass thickness 1.1 mm

Inner glass size 1100*1100
mm

Inner glass thickness 1.1 mm

Gas gap 1 mm

Number of gas gaps 2



Assembly Overall View




Detector asembly
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Summary

» Design a Sealing MRPC which can operate at low gas rate about 0.5

ml/min with efficiency above 90% and clustersize around 4.4.

»Simulate the gas flow and the distribution of pollutant concentration

inside SMRPC.

»To do

e Test the performance of large area SMRPC with pure Freon.
* Try to find the Eco-friendly gas suitable for SMRPC operation.

32



Thank you for your attention
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> Readout strip: 2.54 (1.44+1.1)mm BT
» Working gas: 90% Freon+5% lso-
butane+5%SF6

» Working voltage: +£5.7kV
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Mylar
— Carbon film

Fishing line
(0.25mm)

Honeycomb panel

Electrode glass Inner glass Seal bar PCB board Bolt

X dimension
Readout strips

Y dimension
Readout strips
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YV V VYV

A\

Gas gap: 0.25mm

Number of gas gap: 5

Readout strip: 2.54 (1.44+1.1)mm
Working gas: 90% Freon+5% Iso-
butane+5%SF6

Working voltage: +7kV
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