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% MIOOHHbIN pOopBaAPAHBLIN TPEKEP
ALICE MFT

BepLwHMHHbIM AETEKTOP ANA MIOOHHOTO CNEeKTPOMETpPa
5 cnoes NUKCeNbHbIX AeTEKTOPOB
* HoBasa pu3smKa:
— Pa3sgeneHune KaHanoB poxaeHuna J/1p npamble n pacnagHbie)

— nsmepenHme P(2S)
— YnydlieHune paspelleHmns Me3soHOB MaJibiX Macc
— Yny4yweHune onpeseneHme KOHTUHYYMa

* [MopaBneHue pacnagHoro n KomMbmMHaTopHoro ¢oHoB

.
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|EI,I/I3aI\/'IH obecneunsaetr A0CTYyN K AETEKTOPY BO BpeEMA HOBOTrogHMNX NepepbiBOB
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AL O BO3AYLWHOM OXNaXKAeHUn  MFT

3agada rpynnbl [MNAD - uccheposaHmne paboTbl
npeobpasoBaTesien NOCTOAHHOIO TOKa U
KOHCTPYKLUMA WNH B YCAOBMAX BO3AQYLLUHOIO
oXN1aXaeHuns

+ MUHMMA/IbHbBIN BKNA4, B MaTEPUaNbHbIN
broaxKeT

— MeHbLLAA 3PPEKTUBHOCTb
— BUbpaumuu
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O BO3AYLUHOM OX/1aXXAEHUNN

MpeobpasoBaTesin NOCTOAHHOIO
Toka 12B -> 1.8 B (2.5B, 1.5 B)
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[MpoaeMoHcTpupoBaHa ctabuabHaa paboTta 0bpa3uyoB npeobpasoBaTesien B LLMPOKOM
Avana3oHe TemnepaTyp Npu pasyMHbIX MOTOKax BO34yxa

MpoaeMOoHCTpUpoBaHa BblicOKas 3PpEeKTUBHOCTb BOAAHOIO OXNaXKAEeHUSA
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LLInHbI NnnTaHKUA @

MFT
MWHMMaNbHbIN BKNA4, B MaTepuaabHbIN broaxeT

npPU NPONYyCKaHUN HOMUHANbHOIO TOKa Ao 10 A

e JleHTOYHbIEe WKHbl U3 antomMmumHuA 0.3 mm

- 2 —_

KpenneHua nccneaosaHbl Ha BUbpocTeHae, bblna NpoAeMOHCTPUPOBaHa AOCTaTOUYHan
MPOYHOCTb KPenaeHNa NerKMMKU NAACTUKOBLIMM 3aK1eNKamu

[NoTepAa HanpAaXeHUAa meHee 0.1 B
B. HukynuH, JIPA® FaTumHa, 24/12/15 10



(5

BLKE, BoaAaHoe oxnaxkaeHue MFT

* YTBEPXKAEHO KaK OCHOBHOM BapMaHT B KOHLLE
2014

 Cxema aHanorn4yHa npumeHaemowm B ITS

B. HukynuH, PA® laTunHa, 24/12/15 11



% XonoamnbHaa mawnHa ITS
ALICE MFT

https://www.google.com/maps/@46.2516446,6.0208524,3a,75y,3.3h,78.58t/data=13m7!
1el1!3m5!1sovoSXZtub9cAAAQJODM6tQ!12e0!3e217i1331218i6656
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AP AP
return supply
Ptank

Ppump

PexxuMm oxnaxaeHusi 6e3 yteuek MrT

P tank < P atm
P .« YV Hanop Hacoca
noabupaeTtca Tak YToObI

-> I:>in < IDatm

[Tpu3HaKM yTeuKu:
noBbilleHne Aasnenusa P

ABTOMaTM4yeckas
naeHTUdurKauns mecrta yTeukm
(nocnepoBartenbHoe
noaKnyYeHne uenemn no-
OOVHOYKE)
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MFT

Most likely:

e Straight pipes PatchPanel-1
€= PatchPanel-2, diameter
5mm inlet, 6 mm outlet

* Manifolds to cooling pipes
diameter of 1 mm

* Piping from mini-frame patch

\ & —— panel to patch panel 2: 8 mm

N\ IN, 10 mm OUT

To be discussed

version 1.2 15



ALICE

A JOURNEY OF DISCOVERY

PaccemBaemaa MOWHOCTb  MFT
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OueHKKn npuseaeHbl Ana nonosmHbl MFT. MoaHaa MOLWHOCTb yABOUTCS).
NMpnHMMana BO BHMMaHMe 3anac B ~20%, cneayeTt paccmaTpmBaTb MOLWHOCTb oKos10 500 Br.
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16



Pa3sBoaKa Tpyb BHYTpU AeTeKTopa

ALICE

MET

A JOURNEY OF DISCOVERY - | L | w | o | o | m
220 N
disk00 diskO01 disk02 PSU disk03 disk04 20 ,\r - ) Cone Oulet Line
///// N Lo ID 2.5 mm
heat exchanger cooling pipe . — 1_
1 DC/DC coolin ipes
disk n° |heat exchanger water pipe == nu / g pip
average lenght / number of
pipes IS V
00 250 / 6
01 250 / 6 cone j |’ L
—1jo2 J250 / s . 2 —
03 330 / 8 L <
04 350 / 10 L y—
part DC/DC cooling pipe TP e : —
average lenght / o e -
number of pipes 280 e ©
3] PSU 450 / 1 Cone Inlet Line 210 o 3
(o]
disk03|500 / 1 ID 2.5 mm 250 of v
disk04|550 / 1 500 ®| o
S5
., —_— ®
o= >
] o : 1 ® L
| b Barrel Inlet Line b o
! L ID 5 mm L ©
| | [ o
: L L : >
P Barrel OQutlet Line P : ©
L ID 6 mm L |
= "=' : ! patchpannel 1
N - = | 2
-— - !
patchpa nel 2 barrel atchpanneli Outlet Lines
ID 6mm
3400
F ! Patchpannell Intlet Lines
| ID 5mm -
= connector i
heat exchanger water pipe, ID 1 mm |™*%°% 1 ur I _
& T junction "™ 10/2015 MFT -
- . . G
e nanifold Matiere water pipe routing =
~— S‘ZEAS SUBATECH ECOLE DES MINES 4 rue Alfred Kastler E = 1
. . IN2P3-EMN la Chantrerie 44070 NANTES Cedex 03 D
DC/DC cooling pipe, ID 1.5 mm UNIVERSITE tel 02 51 85 84 46-fax 02 51 85 86 29 [
SCALE WEIGHT (kg) DRAWING NUMBER SHEET —
..... 1/1 [B -
This drawing is our property; it can't be reproduced or communicated without our written agreement. A _
H G I I I I I I I I I I I I‘V’CiADiUh 1I2 I I I I | B | A 17



Pa3sBoaKa Tpyb BHYTpU AeTeKTopa

noABoA OXNaXAeHus

Tl Pasbembl

Bnok nutaHuAa

Oxnaxaronias
ACTHHA

PacnipejieiuTen
BO/IbI

AMCKO4
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ALICE
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Problems of in-detector
pipe routing design MET

e Avoid cavitation(can be detected as noise in the

prototypes)
Siphons in lines: no flow or reduced flow in line

ITS experience:

2 years of pre-commissioning in the lab
DCS and interlocks tested in lab

Problems encountered in real installation (low or zero flow
in some loops)

In July 2007, after 2 days of run with the nominal flow, a
water leak was detected inside the ITS barrel (probably due
to an open in the SDD region)

In order to be leak proof, it was decided to allow to work
only in sub-atmospheric region inside the detector

version 1.2 19



noamnbHaa mawmnHa MFT: cxema TpybonpoBoaoB 1 npubop

ALICE

A JOURNEY OF DISCOVERY

Patch panel 1UP
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MET cooling plant disk00
1 Cooling unit 500
Primary circuit: chilled water -13/16 °C - ~0.4 m3/h

disk01
Secondary: Demi water - 19/21 °C — 0.36 m3/h
Pressure drop in the line: ~100mbar disko2
disk03
disk04

Power supply

Total

version 1.2
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ALICE

A JOURNEY OF DISCOVERY

noamnbHaa mawmnHa MFT: cxema TpybonpoBoaoB u npm6op®

T

+ verr vy
Low ’8mmID‘ lammlD‘ ‘BmmID‘ ’gmm|g|
~35W
0.18 l/min
|6mrnID" ‘6mm|D|’ ‘emmm}» ‘emmle |6mmID’> ‘6mm|D|‘ ‘emmlok
(PT (PT (PT (PT (PT (PT (P
z z z z z 2 2 FSG40 @ FSGA1@®) FSGA2() FSG43®) FSGA4®) FSG45@) Fs
PV25 S ARy pv28 28 P PV30 PV31 PVA40 PVA41 PVA42 PVA43 PVA44 PVA45 PV
8mm NC Smn[NG 8mmNC  H2s8mm NC 8mmNC /:8mm NC 8mm NC 8mm NC 10mm NO 10mm NO 10mm NO 10mm NO 10mm NO 10mm NO 10mn
/7 N\
L cTod)
1 ®

ST
Min 150L

Eild STR11
-
0
(1T
DN?? _\ | E—
(T
‘
(PT
\03/

01 EVBO1

PLC
Control Unit

MFT cooling plant:

1 Cooling unit 500 W

Primary circuit: chilled water -13/16 °C - ~0.4 m3/t
Secondary: Demi water - 19/21 °C — 0.36 m3/h
Pressure drop in the line: ~100mbar




O Bknage NMNNAD
vvvvvvvvvvvvvvvvvvv MFT

* (Co3paeTtca aHanor cuctems! ana ITS, Ha mowHocTb 500W

e B aHBape 2016 MOU 6byaeTt npeactaBneH Ha cornacosaHume B LUEPH u
MOH

* [MNAD npUHUMAET OTBETCTBEHHOCTb 3a:
— Mpunobpetenmne ceptudmnumposaHHoro UEPHom obopyaoBaHus
— WN3roTtoBneHmne anemeHToB ycTaHOBKKU (Kopnyc, Tpybbil...
— YyacTtue B cbopKe 1 BBOAE B CTPOM
CtommocTb yctaHoBKM (CORE) 256.5 KO.

* ®paHuua co3gaet Hebonbwon oHa (okono 20 kP) gna popc-
Ma*KOPHbIX CUTYaLUmn

* Bce BbiWenepeyncneHHble onepaumm NPoBOAATCA NOA KOHTPOJIEM U
Npu y4acTnm otaeneHmsa oxnaxkaeHms getekropos LEPH TS-CV/DC u
CNy*KObl TexHnyeckoro koopamnHatopa ALICE

 [WNAD npuHumaet yyactmne B cbopke anemeHtoB MPT (56 kP CORE)



ddendum to Memorandum of understandin
ALICE MFT (15 pekabpsa 2015 roana) MFT

* NMMNAD nnaHMpyeT B3AaTb Ha cebs
OTBETCTBEHHOCTb 33 U3rOTOB/IEHNE, MOHTAXK,
BBO/, B CTPOW XONOANNBbHOMN YCTaHOBKN MOPT
(Nnpu Hannumm Hebonbworo poHaa M3
PpaHumm ana popc-maxKopHbIX CUTYaALUIN) U
y4yactum CnyKbbl oxnaxKaeHusa AeTEKTOPOB
LIEPH (TS-CV/DC), KoTopas KypupyeT Bce
PaboOTbl NO CO34aHUIO OXNAXKAAHLLLMNX
YCTAHOBOK (256.5 K®).
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C NMpa3gnHKkamu!
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