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Ladder _> Barrel sPHERNIX

FVTX chips - ~0.05W each

52 Chips + HDI components - 2.6 Watts

HDI

HDI

Module

Silicon Silicon Module

Rounding up to 3Watts per ladder

3 W x 56 ladders =168 W
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Thermal — Temperatures sprefix
Stave AT-3.8" C (6.8 F) Sensors AT—1.2° C(2.2° F)

D: Steady-State Thermal D: Steady-State Thermal
Temperature Temperature 2

Type: Temperature Type: Temperature

Unit: °C Unit: °C

Time: 1 Time: 1

3/20/2020 10:34 AM 3/20/2020 10:35 AM

18.809 Max 18.443 Max
18.385 18.307
17.962 18.171
17.539 18.035
17.116 17.899
16.693 17.763

17.627
17.491
. 17.355
@ 17.219 Min
0.000 0.100 0.200 (m) 0,000 0100 0200 ()

[ I |
0050 0150 0.050 0.150

Higher Cbip Density
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Barrel Extension

We will need 3.4 psi to obtain a flow of
— P — 150ccm per ladder through the barrel.

92659 in

| AN y 4 T
Temp monitored by 4 TC on each ladder TP AR I GPLACEECl 4 humidity probes on each half barrel
Barrel Purged with N2 to keep dry

All Ladders will be plumbed in parallel inside the barrel Assembly. The manifolds will be
external to detector to allow for modifications post installation.
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: ) N
Service Barrel H@

Tracking System: MVTX+INTT+TPC
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Service Barrel I

Tracking System: MVTX+INTT+TPC
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Sub-Atmospheric Cooling System

SPHE

Flow
Transmitter 1 -4' I l

3/8”1.D. 2.7mm |.D.
20Ft g

Pressure
Transmitter

o

28 ladders
~100 Watts per half

e ——— R =N

Pressure
Transmitte

1.4m

2.7mm I.D.

Flow
Transmitter

3/8”1.D.
20Ft (0.05psi drop)

\o

Outside of

Return

Outside of
Magnet Manifold : \VENTie i Magnet
Few Flowmeters to reduce 4-2 Ipm —
) restrictions. CDU measures total 3.5 PSI drop across detector manifold to manifold. .,
171.D. flow of each loop and monitors for 1”1.D.
100Feet leaks. . T < 100Feet
Coolant: Water plus inhibitor (Optishield) 0.07psi drop
ByPass CF-CDU15 High Vacuum
Lower Vacuum (Return)

(Supply)

Each Ladder has 4 Thermo Couples to monitor temp
Barrel with be kept dry with N2 (16 lines)

Vacuum Pump cou

Both Units located Outside of shield wall

Humidity monitors to measure dew point in several places %‘-DYNE

e Monitors water temperature flow rate and heat transfer, fills, drains and test
for leaks

* 9 |pm at /2 atmosphere per unit. (will have 2)

¢ Data logging of key performance parameters

External Chiller required to
control temp below 20C.
Merlin M33, +/-0.1C control

-15Cto 75C, 2kW

¢ Web based software: control and monitor from anywhere.
e Uses negative pressure on both supply and return so if a leak occurs anywhere,
air will flow into the system instead of coolant leaking out.
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Half Barrel Flow Segmentation

Manifolds (in box on previous s

One % Barrel
4.2 lpm total Flow
3.5psi drop

28 Ladders per half

S e

g
£
I

Each ladders flow 150CCM

Each Layer 2 flowmeter 600CCM. 4 Ladders per Flowmeter
Mav 25th 2021 INTT Cooling




SPHE

e e
5/32” oD | / \ =
1.4 meter //4,’-5—-\\ 5/32” OD
* / // \\\\ 1.4 meter
At Detector % Barrel \ ’
e i
— R ~1/2 meter ! ' 5
20 feet 20 feet
(b2 2T =TI =T =T T =Tl
72}]5} ((ﬁ ((ﬁ ((ﬁ ((ﬁ (gﬁ ((ﬁ (.{ﬁ No valve

On Platform
F Dwyer sbo On Platform
Temp

Pressure Trans

Temp

gl Pressure Trans

Dwyer 673-6

Bypass



Status— Have 2

* CF-CDU15 Purchased 2

* System run for several months
* Flow test preformed

* Load testing preformed

* Pressure drops measured

* Compatibility Testing ongoing

Chilldyne: Cutting the Line

P9 i,
W a'

> © oo01/021
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https://youtu.be/552tzND2Xx0

Status— Backup unit running in lab JEENE

* Built a prototype of the manifolding for use
in the Lab

* System is currently running 6 layers. (below)

* In IR, one Unit will cool 4 layers

* Final panels being drawn, parts ordered

~% 00000000 |1 ] =

~# 00000000 I @ -

P -3
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Testing—Connectors and hose sPHEx

Testing of connectors. Ran for 40 days.

28 channel mockup built
and tested.

Various fittings were tested
below atmosphere.

12

Aug 16. 2022 INTT Cooling



SPHENRIIX

Long Term Flow Testing

We are preformed a long term flow
testing on the staves. We placed 2 pre-
production and 2 Batch 1 staves under
circulation. The cooling fluid is water
plus a corrosion inhibitor.

They were run for over a year and have
tested fine.
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Load Tested the CDU

Has | l[A7
19.70 20.39
i He
11/2/2020 2:47:56.6 PM
l“ 1/2/2020 1:10:47.6 PM 11/2/2020 2:47’:55.5‘}3'7»”’U
Strip 020000 (@ ‘/‘\'5:\) | L) (s [ 0 ®
24.000-
2o i F ‘
] W\.\J\ Chiller temp adjusted
22.000 =

: M MW’\N'M to bring back to 20C
21,000 . ! A WA | \

; \ A A P 400watt heater
19000 R- | - A _— £,~=~

o Chiller Heater
set to ON Red-> Output temp

15‘onc; 20C 400Watt

Blue-> Input temp

15.000-] S
o — ! ————— . |
11/2/2020 11/2/2020 11/2/2020 11/2/2020 11/2/2020 11/2/2020 11/2/2020 11/2/2020 11/2/2020
124756 PM 1:02:56 PM 1:17:56 PM 1:32:56 PM 1:47:56 PM 20256 PM 217:56 PM 2:32:56 PM 2:47:56 PM
X
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SPHENRIIX

END

15
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Sub-Atmospheric Cooling System Overview % Barrelsshe@

m 28 ladders m Tramamiter

Pressure Pressur.e ” 1 '4 ~ 1 . 4 3/8 | D

Transmity 3/8”1.D. 2.7mm I.D 100 Wattsperhalf | = 00¢Lo 9D o N pressue
@ 20Ft SRs et 20Ft (0.05psi drop) & & Transmiter

Outside of Supply
Magnet Manifold

Return Outside of
VENTTI G Magnet

171.D. -"1.D.
100Feet 100Feet
M 0.07psi drop
ByPass
y High Vacuum
(Return)

INTT Overall System
/ Both Units located Outside of shield wall
= J/ External Chiller required to

Lower Vacuum
(Supply)

control temp below 20C. +/-
0.5C control -15C to 75C,
2kwW

Vacuum Pump cou

CHILLDYNE
CF-CDU15
Coolant: Water plus inhibitor (Optishield)
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Service

2222222222



Current D

SPHE

‘HALF BARREL
FLOW MANIFOLD

170D.
100FT.

FILLS, DRAINS AND TEST FOR!
9 LPM AT 4 ATMOSPHERE PER UNIT. (WILL HAVE 2)
FAILURE TOLERANT, NEGATIVE PRESSURE SYSTEM

LOWER VACUUM
(SUPPL:

MONITORS WATER TEMPERATURE FLOW RATE AND
'HEAT TRANSFER.
LEAKS

SEl

REVEGN FTORY

34751 DROP ACROSS DETECTOR MANIFOLD

——6.7IPM——

3.4 PSLDROP ACROSS DETECTOR MANIFOLD

CF-CDU15

HIGH VACUUM
(RETURN)

'BOTH UNITS OUTSIDE OF SHIELD WALL

%o
® 20F1.

170D,
100FT.

DATA LOGGING OF KEY

ONE % BARREL 42 LPM
AL FL

souTH NORTH

EACH BARREL 2 FLOWMETER
S00CCM._ 4 LADDERS PER
FLOWMETER

HALF BARREL FLOW MANIFOLD

'AUTOMATIC DRAIN AND FILL
'LEAK PROOF.USES NEGATIVE PRESSURE ON BOTH SUPPLY AND

WEB BASED SOFTWARE: CONTROL AND MONITOR FROM

UNDER REMO!

RETURN SO IF A LEAK OCCURS ANYWHERE AIR
‘THE SYSTEM INSTEAD OF COOLANT LEAKING OUT.

TE CONTROL.
WILL FLOW INTO

SUB-ATMOSPHERIC INTT COOLING SYSTEM

pR‘i\-\ﬂ\“haj )

BROOKHAVEN NATIONAL LABORATORY

SPHOENIX
COOLING SYSTEN

BT (PRELIMINARY)| &
e
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Distance Test

SPHE

* Built a mockup of a % barrel of the
INTT (top with 2.7mm ID tubing) with
200 foot of 1” I.D. tubing to test
circulator with large tube runs. Ran
for 30 days without problem. Flow
was 9 lpm.

Aug 16, 2022
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Pressures and flow analysis sereffix

1.3psi to obtain a flow of 120ccm through

(©) Statie Prossure-psi

- the ladder.
- * Additional 1.8psi for the 2.7m |.D. 4 mmOD
I Poly Tubing
2 * Measured pressure drop is 3.4psi at 150CCM
(5) Static Pressure - psi
\ 1.82261
Y 17
1.6
| / 15 /
14
1.3
1.2
1.1
1
0.9 P
08 T
07
0.6
05
2.7mm ID 4mm OD o
0
Coupling with 3mm bore 2.8m Polyethylene /
Tubing \
INTT Cooling 20
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