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Summary of HEERC Process Chilled Water

« HEERC process chilled water (PCW) is needed for running helium
compressors used by pulse tube coolers (PTCs) for dilution refrigerators and
other cryostats.

« PCW is critical infrastructure across multiple projects: current and planned
experiments will use the equivalent of at least ~15 Cryomech PT1-415s, across

CMB-S4, SPT, quantum, and CCDs.

* Unclear when system was actually filled or with what water, and Andrew
Lathrop reported that water looked dirty when he connected a compressor to
the loop.

* We therefore obtained an analysis of the water, compared it with requirements
for Cryomech compressors, and ISD has recommended installing a filtration
system.



Water Quality Analysis

- Fehr Solutions, LLC Cryomech cooling water specifications:

Water Treatment Services and Consulting

Parameter

Cooling Water: minimum flow @

Recommended maximum lemperature 30GPM @8O F M"MSLPM@ 27 C
Glycol Sample IERC PCW LOOP Ranges Sea Chart 1 for details.
A —— Maximum Inlet Pressure 110 PSIG 7.6 bar
Conductivity (@s Alkalinity 2.8<pH<80 5.8<pH<8.0
micromhos) 1703|<3,000 Calcium Carbonate Concentration < 80 PPM Concentration < 80 PPM
pH 9.57|8.5t0 10.5
Magnesium (as ppm . . .
2003 T * Water analysis is in range for Cryomech specs except
S 0oL pH. We contacted Cryomech and they did not seem
o — concerned about a slightly elevated pH. The main
Total Phosphorus as o concern for the compressors is scaling inside heat
A e exchangers, due to hard water, which can degrade
obote (o som o o efficiency. No concern about the Ca/Mg ratio.
Silicate (as ppm SiO2) 1.89
Boron (as ppm B) 60.76 . . .
Ao o o oo  Water consultant Mike Fehr recommended installing a

ulfur (as ppm : . . .

Manganse (2 por N sidestream filter for the entire loop, near the heat
Total Haraness (as exchanger. He also claimed that the pH can be
ppm CaCQO3) 24 .86 . .
Azole (as ppm TT) 161[>5 reduced and the water treated with a corrosion
Nitrite (as ppm NO2) 120.00)250 to 1500 . ] .
Propylene (%) N/A 25 to 35 % N h | b|'|:er_
Freeze Protection (F) [N/A




Filtration Plan

* Larry Hammond noticed that the existing bypass 50 T0 DOMESTIC COLD WATER. REFER T0 CONTINUED ON TERMINAL
feeder for the heat exchanger has an optional filter PLUMBING DRAWINGS FOR CONTINUATION. —\ RISER DIAGRAW \
conversion kit; thus, we simply need to perform this - RN
conversion to add filtration to the loop. See datasheet > RN
for filter kit. [ I R I >

[ I \
e Points from Larry: | | | | G}N‘IIHXF%H

L X X X XX X X Y SO\ N
* The BFF has isolation valves but doesn’t have a ' I ! ﬁ\

balancing flow control valve. To be able to meter , 1] | | —— s\

the flow through the filter to say 5-10% of the total > o > o POHWR | fowdy | PCHWR
. . . 1-02 '

flow a circuit setter type balancing valve should be N/ _—

added. Installing a pressure gauge on both sides BN Bt O | = |rerws ——
of the filter is also recommending.

 With a task code from the users, the addition of
the flow control valve and gauges could be done

BYPASS FILTER FEEDER SCHEDULE

by ISD/FM. ITEM TANK CAPACITY
TYPE NO. MANUFACTURER MODEL NO. LOCATION SERVICE [GAL] WEIGHT NOTES
. o . BFF 1-01 VECTOR INDUSTRIES FA-1000AL MECHANICAL RM 1605 HHW 5 50 1-2
 Still waiting on a more expert cost/labor estimate, but o = TR oS s e e e T 2 2
my rough guess is that the filter kit, valves, and —
gauges seem like maybe a few $k + less than 1 day of 1. PROVIDE FLTER CONVERSION KT

labor to install.

 What task code should we use for this? Projects
or building task code?


https://vector-industries.com/wp-content/uploads/datasheets/vector-industries_filter-kit-for-fa-series-datasheet.pdf
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