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67 B &

Static Temperatu
[C]

2.5m/s

Calculation complete.

16.07
Area-Weighted Average
14.89 -
Static Temperature [C1]
1370 A e "\ W W ery»€ s y¢$ -
12:52 outletl 10.312224
134 outlet2 12.584002
10.16 outlet3 13.90171
8.98 outlet4 14.5594654
7.80 outleth 14.581904
6.62 outletée 15.024097
544 T R ..y e e e e e e e s e e e e e e —
contourst Het 13.498479

3m/s

Static Temperature
[C]

15.54
14.52 Area-Weighted Average
13.50 Static Temperature <1
1248 4T 0000000000 e —————————————
11.46 outletl 9.0210168
10.44 outlet2 11.061417F
9.41 outlet3 12.162755
8.39 outlet4 12.6591%506
737 outlets 12.702322
635 outleth 13.017466
533 ... 00000 e

BT Net 11.776746

§
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AE: 630 1500 964} 630 15625 1500 112} 630 1339285714

SME: 2130 645625 3125 6433929 2678571429

676875 3125 6701786 2678571429

_l;/tJ%: ( }\A lj\] :Zé]J ﬁl\ ) . 708125 3125 696.9643 2678571429
X : 739375 3125 72375 2678571429
770625 3125 7505357 2678571429

3500mm siers oz mme sersiens
833.125 3125 8041071 2678571429

3700mm 864375 3125 8308929 2678571429
895625 3125 857 6786 2678571429

926875 3125 8844643 2678571429

38 5 5 mm 958.125 3125 91125 2678571429
982375 3125 9380357 2678571429

1020625 3125 9648214 2678571429

3697m m 1051875 3125 9916071 26.78571429
1083125 3125 1018393 2678571429

3717mm 1114375 3125 1045179 2678571429
1145625 3125 1071954 2678571429

1176875 3125 109875 2678571429

3 69 1mm 1208125 31.25 1125536 26.78571429
1239375 3125 1152321 2678571429

1270625 3125 1179107 2678571429

4098mm 1301875 3125 1205893 2678571429
1333125 3125 1232679 2678571429

1364375 3125 1259454 2678571429

1395625 3125 128625 2678571429

1426875 3125 1313036 2678571429

1458125 3125 1339821 2678571429

1489375 3125 1366607 2678571429

1520625 3125 1393393 2678571429

1551875 3125 1420179 2678571429

1583125 3125 1445 954 2678571429

1614375 3125 147375 2678571429

1645625 3125 1500536 2678571429

1676875 3125 1527321 2678571429

1708125 3125 1554107 2678571429

1739375 3125 1580893 2678571429

1770625 3125 1607679 2678571429

1801875 3125 1634454 2678571429

1833125 3125 165125 2678571429

1864375 3125 1688036 2678571429

1895625 3125 1714821 2678571429

1926875 3125 1741607 2678571429

1958125 3125 1768393 2678571429

1989375 3125 1795179 2678571429

2020625 3125 1821954 2678571429

2051875 3125 184875 2678571429

2083125 3125 1875536 2678571429

2114375 15625 1902321 2678571429

2130 1929107 2678571429

1955893 2678571429

1982679 2678571429

2009454 2678571429

203625 2678571429

2063 036 2678571429

2089821 2678571429

2116607 2678571429

2130 1339285714
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Static Temperature

[C]
15.97

14.90
13.84
12.78
11.72
10.66
9.59
8.53
7.47
6.41

5.35
contour-1

Static T emperature

[cl]

14.55
13.62
12.69
11.76
10.83
9.90
8.97
8.04
7.11
6.18

5.25
contour-1

2.5m/s

3m/s

LArea-Weighted Average
Static Temperature

oulets
outletl
outlet2
outlet3
outlet4d
outleté
outletT

13.

636118

9.2202477

11.
1z.
13.
13.
13.

458981
T46466
515022
52256l
§l2352

12.555938

Area-Weighted Average
Static Temperature

11.536771
8.1724207
156618
244131
547532
874706
080131

11.04514

culetsS
outletl
outletc2
outlet3
outletcd
outlete
outletcT

10.
11.
11.
11.
1z2.



Static Temperature
[c]

13.42

1271

12.01

1130

1059

9.88

Static Temperat
[C]

9.17
8.47
7.76

14.56

7.05

634
contour-3

13.68

12.80
11.93

Static Temperature
[c1

11.05

10.18 o
9.30 o
8.42
9.10
7.55
6 g 6 7 contt)ur-sé76

579
contour-2

Static Temperature
[c]
13.57

12.87
1217
11.48
10.78
10.08
938
8.68
7.99
7.29

6.59
contour-5
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Temperature (°C)

Pressure [Bnr:!

. i

I ! !

g0 i i ]

| | ;

60 {1 i !

I 1 )

30 i | Low AT ;

1 I

0 -/I J '

/: Fluid temperature |1 | !

-30 1 | i | :

g Fr—— - i !

i o — - : 8 |

i terarget flow condition ; __Dry-out zone : i

[ e > >l
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Traditional method: Vapor compression system

[Atlas)

Coomip rass o ~|.T.|:
|

Haalar

Cooling plant

Warm transfer I (
= —

Detector

2PACL method: Pumped liquid system

{LHCh)

Compressor
|

]
J .E

I
I '
Chlar el Ligpeid circsl o on

-

L (")

DI

Caold transfer

Cooling plant

Detector

Pressure

Frassura

Liquid

Vapor

2-phase

Liguid

Enthalpy

2-phasa

Vapor

Enthalpy
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RULIRFTE LB RS

CERNFF & FysRAEL T 2 H R GHESR, SER(SCADA,
PLCAI R R &, IF BRI RES B
283

IBL CO, cooling control system
architecture

Detector Control System

+ Under final commissioning

TRACI
+ ~201I/0s
« Siemens PLC or NI DAQ CMS @ P5
+ Portable - ~700 I/0s
« 7 units in operation « Schneider Premium PLC - = EN/CV . . .
+ 2 unit in assembly phase « Portable ] Terminal server
+ 2 redundant systems i
Critical data ) .
tunnel from/to J

CORA o-
~70 1/Os CERN GPN
# + 1x Siemens PLC
+ UNICOS framework
* WinCC OA - SCADA

« In operation

CMS TIF PLC-DCS
+ ~2401/0Os
» 1x Schneider PLC
& + UNICOS framework
» WinCC OA - SCADA
+ In operation 5

CERN Technical Network

5 Local MODBUS TCP/IP Vacuum PLC
ATLAS 1BL IBL plant A
MARCO ~670 1/Os = M340M CPU 3 , ..
: NMQ 1/Os + 3x Schneider PLCs Premium CPU! -E
+ 1x Siemens PLC « UNICOS framework _ Local Touch

Local Touch
Screen Screen

+ UNICOS framework
+ WinCC OA - SCADA
» Local HMI
+ Movable

+ WinCC OA - SCADA
+ In operation
+ Under EN-CV M&O

Privet network

SR1

+ In operation ~140 1/Os —
+ 1x Schneider PLC ey [ W
+ UNICOS framework A== —
- WinCC OA - SCADA Foxye) A = y
. ¥ w==8 ™ 5
+In operation Pneumatic lines al e L 4
N



Atlas IBL CO2 cooling plants

Mvo12 & 4_(

12— CO, to experiment
—_—

TI AC
18L A User Termpers
Allow dets

el
= Cold CO2 line PT142 PT342 MV040 L AVO12
Cold R404a line i Sv042 SV043  LT142 Bl SV041 -
Warm service line P D012 17342 MVGa3
(Cold lines require AC042 {4 CO, from experiment
32mm insulation) J NV110 —
PRC142 controlling O % cvi142 v3a2 PRC342 controlling
i‘gﬁ;ﬁé‘;ﬁf 143 IZ)X [ERLE0 V342, EH342/143
f d PV110 x‘z nuXﬂ e = ne (PT342 & 5€350) )
ne MV110 =
CO, system A X[In CO, system B
100 labels ol IR EHlga/143 300 labels
TT142/143
BD108 PV108 EH342/343
T5142/143 TTa2/34 — BD308
PV144 8)— PT308
T5342/343
S FLO42 2! TT308
nc
1
(2 Ltidad ( ‘ evacuat EH306
vent
MVO54 TT306
AL ne PTOS6  prosg 15306
Fill port " Mv052 n{gﬂ BD054 MVOS6 Fill port
_| MVO50 PTOS4 nc
% X
ne w MVO58 FL306

FL106

TT146—(26)

MV306
i

EH301/EH302 / EH303
TT301/TT302/TT303

TT101/TT102 / TT103
T5301 /75302 f 75303

Ciler & diagnostic.

Plant overview [) F

ey T Is: vision/ATLAS_IBLPlant_overviewspnl S

e

JIEL]]

[wzzommm sauams

Plant overview | ) Plant A

cuva_Ux1s_PTs12 |vPs1umnressm.hm m:‘Pﬂsmnr\ Status

Accumulator

Chiler A

Chiller &

1r1s = 4 Unack

112]3]4

LP301

pevee[ skt

T5101/ 75102 / TS103
PT301/ PT302/ PT303

\ﬂ—mu

| ChillerA |limia pnmp:l Alarms CCC. I Remainingtme
| ChillorB | prm— =] & (20150420 153537 853 00 Select CS; 15_ChESpO1_ALe =
i —

ox ¥

PT101/ PT102/ PT103

PT350/ TT350/ 5C350

PT150/ TT150/ 5C150

BV, 28-01-2014

TERGTTER:

2NRITHY . TURBYAR FNUETZ L
2MRITHY . TURBI PR AR R
INEEREEHNLRE S



Traci

Traci-3 update features \ Traci-3 internal ¥

Flow meter Accumulator PLC Touch screen

» Traci-3 has been
updated wrt Traci-2

— PLC + touchscreer
control

— HNP-ceramic pum,

+ Traci-3 build from a
revised design
— Serial production

oriented HNP 11558 pump CQO,foam box

Touch screen user interface



Traci

SHUTSOE -8
CMS Outer Trackerf§COSHIEB R G, &

PZRRN /y_"Jl_k;TBZS

ladders B BX 1Y E E 70 18 K FiAEs M 8E o

2B AR

VHECO PR R A (Rim 5 T RIRURIBROR
SO UEFIUANAS 3 RS CO, B AR A S R A9 1

RARHNAGHEERE (W TRIAR.

Results — “Module” Temperatures

PEMAR)

C02 Set Point
+ Comparison of measured temperatures on the Dummy Load Power
pipe wall, on the cooling blocks and on the

resistor plates with 2W per resistor. Flow

Preheater Power

28 bar (-8 °C)
144'W

10W

1.44 g/s

+ Cooling blocks close in temperature to the pipe wall (AT ,,=1.5°C).

+ Resistors hotter than cooling block (AT,,.,=14.7°C).

+ Thermal paste was used (DC 340), however it may be interesting exploring
this thermal contact further.

TR
RESISTOR RESISTOR

PIPE WALL PIPE WALL

-5.1°C
COOL. BLOCK COOL BLOCK
2nd cooling block of 1st cooling block
1st ladder of 1st ladder

Results — Dummy Loads Only

CO2 Set Paint 28 bar (-8 °C)
» Superheating visible, AT consistent with fully Dummy Load Power 144 W
liquid flow, before sudden transition. Preheater Power  OW
Flow 1.44 g/s

Dummy Load Total 144W, Preheater Total OW Adjusted for Initial Conditions

0
-100 1 0 100' 200 300 400 500 600 700 800
-2
o 3 6.5°C increase corresponds to
s 4 . 22W of power, dummy loads
2 o should be giving 12x2W = 24W
g 5
£
= 6
. .
. L . ° oo * .

AT=0 shows preheater is off

Distance (cm)

Results — Preheater Turned On

+ Two phase flow after preheater, with 1.1°C (Clo2 SE[E I CBILGERE)

temperature drop due to pressure drop. Dummy Load Power 144 W
Preheater Power 3.8W

« Power of 148W gives =40% vapour quality. m—— 1aags

Dummy Load Total 144W, Preheater Total 3.8W Adjusted for Initial Conditions

-6.4
-100 0 * &5 100 200 300 400 500 600 700 800
66 [, %
L]
-6.8 * .
S ° . Wall temperature drop
3 7 . . through the 3 ladders of
2 . 1.1°C
E +0.85°C across preheater .
E 7. gives calculated input . °
& « power of 2.8W, preheater
-7.4 is setto 3.8W . o b
L]
-7.6 I8¢
-7.8

Distance (cm)
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