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REVISION HISTORY
ZONE |REV DESCRIPTION DATE APPROVED
VAR | A | COMPLETE REDESIGN
CLH 18JAN13
24
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NOTES:
11X (22(29) &
. 1. SUGGESTED SOURCE OR JLAB APPROVED ALTERNATE
DIGI-KEY CORPORATION ALLIED ELECTRONICS D
1-800-344-4539 (866) 433-5722
© ;l www.digikey.com WWW . ALL IEDELEC.COM
MCMASTER-CARR MICHELL INSTUMENTS UK
1-630-833-0300 (44) 01353 658000
www.mcmaster . com www.michel | .com
' 2. ITEMS 22 AND 24 ONLY USED AS NEEDED. WHEN NOT
USED, HOLES IN COVER WILL BE PLUGGED.
® 7 -
' NCMASTER-CARR | HEX HD CAP SCREW
E 4% 492196A105 #4-40 X .18 LG 18-8 S5 !
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/@ 70129601 CONTACTS (SOURIAU UTSO12E14P)
.
MICHELL INSTRUMENTS
BDBD 1] 2 LL INSTRY HUMIDITY AND TEMP MINI PROBE 142
MCMASTER-CARR | BUTTON HD CAP SCREW
©® , é 1723 14929494107 F4-40 x .31 LG 18-8 S5 !
MCMASTER-CARR | PUSH-TO-CONNECT ADAPTER FOR 3/8
D @@ V|z #51915K140 TUBE OD X 3/8° NPTF MALE PIPE VARIOUS 182
, i 5 | 21 | MCVASTER-CARR | BUTTON HD SOC HD CAP SCREWWNET 158 55 . C
D D D 1933108104 #8-32 X 1/2° LG SELF LOCKING
MCMASTER-CARR | ROUND-GRIP PULL HANDLE
® ® Q] 1|2 41568043 3* CTR 10 CIR ALUMINUM !
g : MCMASTER-CARR | PUSH-N FLEXIBLE GROMMET
D D D D = 2119 49307K76 174 1D, 1-1/4 D RUBBER !
@_\ . 1] 8 AMPLIFIER AND SIGNAL PCB
. MCMASTER-CARR | FLAT WASHER, BLACK
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12| 15 | MCASTER-CARR | THREADED STUD, FULL THREAD 158 S5 :
L . #95412A360 4-40 X 1.25 LG
D . i 1| 1e INTERCONNECT PCB ASSEMBLY
MCMASTER-CARR | SPACER, #4 UNTHREADED
@ b #94639A486 174 00 X 7/32 LG NYLON !
19 MCMASTER-CARR | SPACER, 4 UNTHREADED
@ |z 494639199 1/74% 0D X 1/8 LG NYLON !
2X 2X 12 NCMASTER-CARR | STANDOFF, #4-40 FEMALE
oy NN e 4933300437 174 0D X 3/4 L6 ALUMINUM !
11X 12X 12X 12X 40 | 10 FERNANDOS C-BOARD B
SECTION A-A w0l o DIGIKEY CORP | THERWAL PAD, 3M SILICONE .
3M9593-ND 5519/0.5mm THI K
L ) | s NCMASTER-CARR QUICK DIS-CONNECT COUPLING ACETAL .
#5012k75 174* MALENPT W/VALVE
MCMASTER-CARR | BUTTON HD CAP SCREW
27 14929494078 #2-56 X .31 LG 18-8 55 !
g2 40 | o |HAVAVATSU PHOTONICS | HAMAMATSU SiPM LIGHT SENSOR
30-F 10530 $10943-0258(X) MPPC ARRAY
1| 5 | DO0000-01-07-2067 | READOUT MODULE COVER PLATE
0
& 1| 4 | D00000-01-07-2070 | SINGLE RADIAL SiPM HOLDER
]
14 1| 3 | DO0000-01-07-2068 | HEAT TRANSFER PLATE
\
W
Cl
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1
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APPENDIX 1: Readout Cooling Plate Assembly (Dwg. DO0000-01-07-1021)
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Series “ARV”

Thermoplastic Air Release Valve
Self-Guided Poppet Assures Dependable, Repetitive Operation

Features:

* Safety: Allows safe expuision of unwanted air in piping system.

* Dependability: Unique self-guided poppet assures minimal
emission of system liquid prior to sealing.

¢ Convenience: Union simplifies valve inspection/removal with
minimum piping breakdown.

¢ Minimum Closing Pressure: Closes at 0 PSI, as long as
liquid is present. Valve closes as liquid rises, after virtually all
unwanted air is forced out. Seals bubble-tight at system
pressures as low as 10 psi (EPDM seals).

* Cost Efficient: Designed to improve system performance and
competitively priced.

* Superior Design Poppet seals more reliably than ball design;
does not deform under pressure like a hollow ball.

* Corrosion Resistant: Top quality thermoplastics and
elastomers resist chemical attack and protect system purity.

No metal components in Series ARV.
Description
Series ARV is a normally-open valve. Until your system is
pressurized, the valve is simply open, and air is present -
Asmmwwsmm.symn‘unwamw&is J

expelled. As liquid rises, the poppet becomes buoyant OPEN CLOSING CLOSED
and eventually closes. (Note, MINIMUM SPECIIC Gravity Of  © meermt e P e o paprat saun st vdce
liquid must be 9 or higher). It is possible that trace

amounts of air will remain in the system, depending on Ihe poppet 1s guided by a senes of thermoplastic nbs

the rapidity with which the valve closes. It is also lkely  within the valve. The poppet is a unique design by Plast-
that some trace amounts of process liquid will be O-Matic Valves, Inc. that is engineered to provide a
emitted. At system pressure of 10 PSI (with EPDM balance of buoyancy and sealability. This balanced

elastomer), the poppet will seal bubble-tight against the  poppet is the key to the superior performance of this
orifice. When pressure and liquid level drop, the vaive will valve: it is dense enough to permit maximum emission of
automatically re-open.* unwanted system air, yet buoyant enough to affect a

continued on back

(973) 256-3000 » Fax (973) 256-4745
. www.plastomatic.com ¢ info@plastomatic.com

Pl AST- a = TIC 1384 Pompton Avenue, Cedar Grove, New Jersey 07009
C
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welt Degassing Valve .
For Continuous Automatic Venting
All Plastic Design ¢ United States Patent #7,481,238 B2

FEATURES:

* Reduces replacement costs - no internal or external metal components: ideal
for aggressive environments.

* Placed at the high point of a piping system, this innovative valve will vent gas
as it occurs. A unique float/actuating lever allows the vent orifice to open
when gas is present. After gas vents, liquid forces the vent to closs.
Whenever gas accumulates, the valve will re-open until the gas is vented.

All-plassic construction designed for sodium hypochiorite, czone systems, or
any hquids prone to outgassing.

Series DGV is designed for systems that continuously generate trace amounts
of gasses. For system start-up requiring rapid expulsion of larger volume of
air or gasses, see Senes ARV.

Installation Notes

Series DGV should be installed at the highest possible point in a piping
system, and it must be oriented upright. In most cases, residual liquid and/or
vapor in the valve may be expelled or “spit” from the outlet vent. Therefore, it
is recommendad to pipe the outlet port to a safie area for hazardous hquids,
or use a standpipe for non-hazardous liquids.

Important Note on DGV use with Salt Solutions & Other Liguids
SPECIFICATIONS AND DIMENSIONS: that may Precipitate Solids:

Body Materals Avallable:  PVC, CPVC, Polypeo or PVDF Should the DGV be installed in liquids which have the possibility of
Elastomers: FKM (Viton) or EPDM precipitating solids out of solution, it is recommended to pariodically clean
Addional Wetted Material  Natwral Polypropylane the DGV in warm or cold water to remove debris and/or precipitated salts
Maamum Operating Pressure:100 psi  from the orifice and the seat. To disassemble use an appropriate spanner
Minimum Specific Gravity: 0.9 wrench inserted into the two 1/8" holes in the top of the valve, unscrew and
Dimansions: 4 V4" high x 2 V4" dameter remove the float/seat assembly. Then clean and re-assemble the DGV.
Vent Port: 18" NPT It is further recommended to keep a spare seal kat on hand. When the DGV is
System Connection:  1/4° NPT, vale must De oriented  disacsembled for cleaning, examine the spring o-ring (the o-ring retaining the
verscally 3s Busated above. seat and float arm) for elasticity and general overall condition. If lack of
Specifications and Dimensions subject to change. elasticity or general wear is evident, replace the seals.
Series DGV Part Numbers
Pipe Size (NPT) PvC CPVC Polypro PVDF
172" DGVOSOV-PV | DGVOSOV-CP | DGVOSOV-PP | DGVOSOV-PF

DGV (senes) 050 (mze) V (seal matenial) - PV (body matenal)
Part numbears shown are FKM saals. For EPOM ssals, change *V™ 1o "EP." For example, DGVOSOEP-PV.
» Standard connections are threadad. For other connection types, consult factory.

| ['fﬁeésgli?ﬁ By ooy of 02:5:2 1 Z. Papandreou, BIC/ESB Update



APPENDIX 5: Tubing (Page 1 of 1)

Crack-Resistant Polyethylene Tubing
1/4" 1D, 3/8" OD, 1/16" Wall Thickness, White

Length. ft
v 100 | Each

ADO TO ORDER l

In stock
$20 00 Each
518125

You'W get supenor resistance 10 stress craciang along with fleabilty 3t low temperatures. Made of inear low-denssy polyethylene
(LLDPE), this tubing won't impart tastes or odors 1o the fluid passing Tirough. Use with water, air, food and beverage, and
ethydene glycol. Tubing is made from FDA-compliant résins

View information about the chemical compatidilty of polyeylens lubing

D 14"

oD "

wall e

Bend Radlus -

Maximum psi @ 73°F 210

Length 1001

Temperature Range -100° 0 175" F

Additional Specificasons  Semi-Clear White—inch Sizes
Flenble
Firm (Shore D44)
Use with compressson fiings

Chemical Compatitility of Polyethyiene Tubing

High-Pressure Tygothane Polyurethane Tubing
Clear, 1/2° ID, 3/4" 0D, 1/8" Wall Thickness

v 100 Each

ADO TO ORDER

In sfock
$443 .00 Each
5439K23

[(;?ﬁem%’ q | 3 gz:’e“':tcyed Qggggg ” Z. Papandreou, BIC/ESB Update



APPENDIX 7: Turbine Flow Meter (Page 1 of 1)

2 S-SERIES
Seamelri SPT, SPX Low Flow Meters

FEATURES

Threadin Sensor, Field Replaceable,
6-24 Vdc pulse

18" Sensor Cable

Removeable Lens Assembly

Standard Acrylic Top (SPX)

Hex Screws
Female NPT Ports (SAE optional)

(internal)

Jewel bearings

Kynar /Carbide or Kynar/Ceramic Rotor Assembly
EPDM (SPX) or Teflon-coated Viton (SPT) Oring

4’\ I(E?ﬁ%lgﬁrla A “ gifeu,:?ec’f 02:5:2 15 Z. Papandreou, BIC/ESB Update



GlueX-BCAL SiPM & Electronics

Heat output

 From Fernando (2/19/2024): “SiPMs produce negligible heat but
the bias distribution network does, still not anything comparable to
what the preamps produce. Power consumption per wedge is less

than 8 W. 400 W at each BCAL end.”

 From Tim (2/19/2024): “Each chiller is TKW (1 at each end). There
are 2 wedges in series (24 parallel circuits) and the temperature
rise of the water is about 0.5C from inlet to outlet. Bias is adjusted

for this”.

« HGCROC and AstroPIX contributions to heat (not in this talk).

16



Summary

* Progress in drawings at ANL
* U of Alberta making drawings
e PED, First Article
* ESB @ Regina (UofA-MRS, ANL, ORNL)
e PED Funds: Mech Eng/Elec Eng, Postdoc, M&S

e Timeline: ~ 15 mo for test article (June 2025).
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BCAL Light Guides

L

V L TFepview— —— Table 1: Sizes of the ten production light guides for the Beal. The trapezoid dimen-
1 , ‘ sions are denoted using the notation (botlom-top x height).
|Lu,3nt Guide #6 - Side View
— Caonfignration Inpur. Length Output Fff
s s 17 —— Trapezoid (mm?) | (em) | Trapezoid (mm®) | (%)
End view . . gl 20.96-21.64 x 20.57 8 13.19-13.61 x 13.19 | 0.748
] f—— Sideview g2 21642230 x 2057 | 8 | 13.19-13.61 x 13.19 | 0.723
— / 3 22 .30-22.99 » 20.57 8 13.19-13.61 = 13.19 | 0.701
045 mm acryic cover g 22.00-23.65 x 2057 | 8 | 1319-13.61 x 13.19 | 0.683
£5 23.67-24.33 x 20.57 8 13.19-13.61 x 13.19 | 0.662
¢b 24.33-25.02 » 20.57 8 13.19-13.61 x 13.19 | 0.643
&r 25.02-25.83 x 24.064 8 13.19-13.61 = 13.19 | 0.516
- Z8 2583-26.62 x 24.64 | 8 | 13.19-13.61 x 13.19 | 0.503
Overview =9 26.64-27.43 x 24.64 8 13.19-13.61 x 13.19 | 0.488
gli 27 46-27.81 »x 21.64 8 13.149-13.61 x 13.19 | 0477

Closeup

Trapezoidals with Air Gap / SiP

l&?ﬁeégitﬁa A w gziceunliye()f Qg::zg 19 Z. Papandreou, BIC/ESB Update



BCAL Light Guides

LED mini boards;
Flex cable

LG mounting jig

L nnelsm
of

gi?eu?em 033532 20 Z. Papandreou, BIC/ESB Update




Contiguous LG
stacking

e LG-5iPM air gap
e BIC: Si cookie
 Spring loading

* Integrated ESB for
installation ease

Cooling lines

L m\ersm
of

Science
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innermost LG 21x21 mm?2, outermost

2.
G I LI ex L M S 27x25 mm?; output faces are 13x13 BCAL has 3840 SiPMs,

mm2 to match SiPM window
and

3840 LEDs: pulsing both

LEDs: Bivar, Blue, 465 nm ends decouples SiPM from

| LEDs glued to a hole on the LG; LED failure
L hole roughly aims at opposite
"ng SR el % SiPM Hamamatsu S12045X
By oY el Bl Rl B
R NS o W0 }'2_53. \'{§ } L ETE =, 87— 674 —F T4 —F EB—h G 4 R E L —h A A —h A4 —h AL

EDREE) I | SRR | | SRR | | EE N Pl BTy PENEE) FEREE) FEIETE) FEieE) A2V

L

1

. - 2 Y

flex cable w/ 10 LED\mini boardsy '. T 4154 1hd |kd hd hd hd ha (ks
mounted on 10 acrylic LGS (8 cm longi"

o
4

JBCAL “Wedge"” (end /‘s‘"é'&gr) . | |

BCAL miniboard 4 flexible strips per side per
module

layout
(“"components”
side, LED on the
other side,
shining parallel to
the board
towards the
right)

BCAL Controller layout

1 flex cable per row, connecting 10 mini NIMA 738 (2014)
boards; 384 flex cables 41-49
* 4 flex cables connected to 1 BCAL
controller; 96 BCAL controllers
* 1 BCAL controller per half module;
light each row independently
» System typically pulsed at 50-100 Hz




SiPM Readout

ePIC Sector End View GlueX Sector End
(x-y plane view), 17.1 X0 View, 15.5 X0

e 2-sided SiPM readout 15
e Lightguides on sector sides o 1177 om |
o inner surface ~2x2 cm?2 105
o  output face 1.3x1.3 cm?2 R
e SiPMs that meet our requirements: ;EL %5
3  E3
o 4 x6x6 mm2SiPMs with 50 um 90 -8
pixels (e.g. 4 x S14160-6050, N 0 H‘F“
or a pre-assembled e Ele o8 28,51 om ]
S14161-3050-04 array) 80 \ H
amamatsu
e 12 layers x 5 cells x 2 sides x 48 =0 =E = 4/7" om V oo $12045(X)
sectors = 5760 channels 4xgoa:g%£?nf23;3£m2
Readout Cell Pb/SciFi Layer
Has lightguide 1 sector = 12 layers 16 FADC per side
Layer = 5 cells 1 layer = 17 fiber rows 12 TDC per side

l&?ﬁgg%a m ngeu,itc;yeOf Qg::zg ’3 Z. Papandreou, BIC/ESB Update



