PYTHIA TECHNOLOGIES

DM FOR LIQUID COOLING

From cooling tower to i e
very layer of your liquid cooling, live in one place:
co I d p I ate towers, water treatment, heat exchangers, CDUSs,
|

rack manifolds and the servers they cool. With

alarms, trends and dashboards, shared with your
One ConSOIEI BMS, your NMS and your Al assistants.
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Every layer Leaks first Ahead of trouble Ask it
Towers, treatment, CDUS, rear doors, Leak alarms routed as Critical and sent at Filter, dew point and redundancy alarms The Al Connector answers questions from
manifolds and servers in one site tree. once by email and SNMP trap. before they cost cooling. live loop data.

CDUs - Water treatment - Rear-door HX - Direct-to-chip - Al Connector pythiatech.com
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WHY IT MATTERS

More heat. More water. Seconds to react.

DM FOR LIQUID COOLING

Air alone can't carry the heat of a modern GPU rack. Coolant now runs through a cold plate on every processor, and the heat
leaves the building through a chain of equipment. A problem anywhere in that chain reaches the chip within seconds.
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CPU 115°F 282 W

Cooling towers Water treatment CDUs Rack manifolds

fans - basin - approach conductivity - pH - ORP - inhibitor temps - flow - pumps - filters - leaks supply - return - AT - leak zones

ONE DM - EVERY LAYER OF LIQUID COOLING - LIVE

132 kw ~30 seconds

Power in a single NVIDIA GB300 NVL72 rack, When CDU pumps stop, coolant stops moving
all of it carried away by liquid. in about 10 seconds. Beyond about 30
Source: Supermicro SRS-GB300-NVL72 rack specification seconds, GPUs face thermal shutdown.

Source: Vertiv, Aug 2026

DM for Liquid Cooling

Servers Cold plates

CPU temps - fans - PSU watts coolant out - GPU temp - tray leaks

93 %

Share of Al chips that are liquid cooled in 2026,
up from about a third in 2025.

Source: TrendForce, Aug 2026
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WHAT GOES WRONG

DM FOR LIQUID COOLING

Six ways a liquid loop fails. The DM watches for all of them.

Leaks

Quick disconnects, hoses and manifolds are
the usual sources. Rope and spot sensors
under manifolds, CDUs and floors, plus tray
sensors read from each server, raise a
Critical alarm.

Loss of flow

A pump fault or a clogged filter starves the
cold plates. The DM watches pump status,
flow, differential pressure and how fast each
filter is loading.

Condensation

Coolant below the room's dew point wets the
electronics. The DM tracks the margin
between supply temperature and dew point
and alarms before it closes.

Water chemistry drift

Scale and fouling block the fine channels in a
cold plate. Conductivity, pH, oxidizer,
corrosion rate and inhibitor feed are trended
against their bands.

Lost redundancy

A CDU group keeps cooling with one unit
down, until a second one trips. The DM tells
you the moment N+1 becomes N.

Warm facility water

On a hot day, tower water can rise above its
design class. The DM compares supply
temperature with the site's ASHRAE W-class

and the CDUSs' approach.

1 2

Facility water

Cooling towers, dry coolers or chillers
reject the heat. Warm-water designs
run facility water up to the ASHRAE

EVERY LAYER, ONE

CONSOLE CDUs

DM for Liquid Cooling

Conductivity, pH, oxidizer and
inhibitor are held in band to stop
scale, corrosion and biological

W32, W40 or W45 classes. fouling.

Cooling towers & dry coolers Chillers

3

Water treatment CDUs

Coolant distribution units separate
the facility water from the IT loop and
hold its temperature, pressure and

flow.

Water treatment

Rack manifolds Rear-door heat exchangers

Isolation heat exchangers

Leak detection

4

Racks and chips

Rack manifolds feed cold plates on
each server tray. Rear-door heat
exchangers take the heat the air still
carries.

Facility pumps

Liquid-cooled servers
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IN THE CONSOLE

When the loop breaks, you see it at once.

CDU-1 loses both pumps. Within seconds the plant page turns it red, CDU-3 starts on its own, and the DM raises redundancy lost
and sends it to facilities and IT.

O Liquid COOling 2 ACTIVE ALARMS | ( COOLING HELD - N+1LOST O WEEieEB by
Data Center 1> Liquid Cooling — cooling towers, isolation HX, 3 CDUs (N+1), Al Pod A direct-to-chip -
IT LIQUID LOAD FACILITY WATER L] TCS SUPPLY L] CDU REDUNDANCY L] DEW POINT MARGIN L] LEAK DETECTION L

1, 282 kw 84 -2 199.8 °F 88-2 g N 2 of 3 on - no spare 29 -4 e DRY
8 racks - avg 160 kW - 67% of CDU ASHRAE W32 - 563 gpm - 15.6° AT setpoint 87.8 - return 104.5 - 574 gpm CDU-1 pump fault - CDU-3 started room dew point 58.2°F - no condensation 24 zones - racks, CDUs, under floor

Liquid Cooling — Cooling Tower to Chip

towers -> water treatment > isolation HX - facility water > CDUs - TCS - rack manifolds - cold plates

- - . ) Water Treatment EREATMENTEOK CDU-1 PUMP FAULT
Cooling Tower 1 HER e condenser water controller 0 ki
Conductivity 1,180 ps/cm o
N 625 ———————— TCS - / -°F
95.4°F @ @ m:‘ pH 8.3 0 gpm - filter AP 3.1 psi
ORP 412 mv
::T i < Pl P2
> Corrosion 0.4 mpy P1FAULT - P2 FAILED TO START - ISOLATED
Inhibitor feed 98 %
Bleed 3.1 -
1,400 TONS - VFD FANS e o CDU-2 L &
5
651 kW L ¢
: g
3 side-stream fiter - 4P 24 psi( plate HX-1 TSoURTIon TCS 88.1 / 104.6°F g
291 gpm - filter AP 2.8 psi — §
Cooling Tower 2 HEAT REJ | P2 commm—
COOLANT LEVEL 92% - LEAK TRAY DRY
IN
| o o
FAN CDU-3 AUTO START - RUN
e el L L1} @0 L1} as [ L] )=} L L] [ 1]
o — . . . . . . . .
81.0°F approach 3.6°F - AP 6.2 psi 638 kW R (.
FWS 99.8 - 84.2°F TCS 88.3 / 104.4°F 163.2°F 104.0°F 103.6°F 165.3°F 102.4°F 104.1°F 103.0°F 101.8°F
283 gpm - filter AP 2.2 psi L1} out-AT15.4 out-AT15.4 out-AT15.4 out-AT15.4 out-AT15.4 out-AT15.4 out-AT15.4 out-AT15.4
1,400 TONS - VFD FANS Pl com— P2
FWS 563 gpm - 84.2/ 99.8°F - class W32 [~ | “DRY_ “DRY_ DRY_ o 2 TDRY_ “DRY_ “DRY_
STARTED 10:42:09 - PICKING UP LOAD
FWP-2 standby FWP-1-76%
TCS SUPPLY 88.2°F - 574 gpm - 31 psi TCS RETURN 104.5°F - 18 psi - dew point margin 29.4°F
OUTDOORS - COOLING TOWERS - OPEN CONDENSER WATER CENTRAL PLANT - WATER TREATMENT - ISOLATION HX - FWS PUMPS DATA HALL - Al POD A - 3 CDUs (N+1) - 8 DIRECT-TO-CHIP RACKS
—— Condenser water (cool) === Condenser water (hot) == Facility water supply === Facility water return == TCS supply to cold plates === TCSreturn === Standby Chip colors: coolant outlet temperature per server tray
Active alarms  MAJOR 2 EVENT 1 Email and SNMP trap sent to Facilities and IT on-call - 10:42:12
MAJOR CDU-1 - Pump 1 fault, Pump 2 failed to start - secondary flow © gpm Data Hall > AI Pod A > CDUs
MAJOR CDU group redundancy lost - N+1 - N - 2 of 3 CDUs carrying 1,289 kW logic alarm - 3 CDU points
EVENT CDU-3 auto start - picking up load - TCS supply holding 88.2°F CDU-3 controller

The fault, found The response, confirmed The margin, measured

The failed CDU, its pumps and its flow are shown where See the standby CDU pick up the load and the supply N+1 becomes N on the page and in your inbox, before a
they sit in the loop, not buried in a list. temperature hold, live. second failure costs cooling.

DM for Liquid Cooling 4
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CDhUS

Every CDU, inside and out.

CDU-1

Coolant distribution unit - liquid-to-liquid - Liquid Cooling > CDUs - Modbus/TCP

4 Live Data
Primary
PRIMARY SUPPLY TEMP T1
PRIMARY RETURN TEMP T5
PRIMARY FLOW

PRIMARY FILTER DP

Secondary
SECONDARY SUPPLY TEMP T2
SECONDARY RETURN TEMP T4
SECONDARY FLOW.
SECONDARY SUPPLY PRESSURE

SECONDARY FILTER DP.
Fluid

COOLANT LEVEL

ROOM DEW POINT

FACILITY WATER IN
84.2°F - 281 gpm

cpu-1 LIQUID-TO-LIQUID - 700 KW - N+1 GROUP. [}

PLATE HX

TOIT (TCS SUPPLY)
87.8°F - 286 gpm - 31 psi
FILTER 50 pm

AP 31 psi- 41%

VALVE 42%
FILTER
primary - AP 18 psi !
! P2 STANDBY
0% - 2,866 h

RESERVOIR

FACILITY WATER OUT
100.1°F - 39 psi

Primary.
Supply temp
Return temp
Flow
Filter AP

level 92% - 18 psi
FROM IT (TCS RETURN)

P1-RUN 104.2°F - 18 psi
LEAK TRAY - DRY 642 kW - approach 3.6°F 68% - 2,914 h
Secondary Pumps Control
84.2 °F Supply temp 87.8 °F P1 speed 68 % Setpoint 87.8 °F CDU Mode
100.1 °F Return temp 104.2 °F P2 speed 0 % Valve demand 42 % RUNNING - LEAD
281 gpm Flow 286 gpm P1 runtime 2,914 h Heat duty 642 ki group N+1- 2 of 3on
1.8 psi Supply /return 31 / 18 psi Pump in duty P1 Dew point 58.2 °F

A Alarm Status

I @ Leak Detected — Unit

£4.207 oF I @ Leak Shutdown
100.10  °F
| @ Coolant Level Low
281.0 gom
1.88 psi I @ Secondary Supply Temp High
| @ Secondary Low Pressure
L l @ Secondary Over Pressure
104.20  °F
I @ Primary Low Flow
286.0 gpm
31.00 psi I @ Pump 1Fault
el o) | @ Pump 2 Fault
l @ Secondary Filter Dirty
92.00
| @ Dew Point Margin Low
58.20
I @ Group Redundancy Lost

DM FOR LIQUID COOLING

v ALLNORMAL (0/Active
® Updated: 10:42:20

Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal
Normal

Normal

Both loops

Facility water in and out, the plate heat
exchanger and valve, and the supply to the

IT loop.

DM for Liquid Cooling

Pumps and filters

Lead and standby pumps with speed and
run hours. Filter AP trended, so a dirty filter pressure, pump faults and group
shows up days early.

Every alarm it can raise
Leak, coolant level, supply temperature,

redundancy.

Any make

Every CDU lands with the same names,
units and alarm settings, whoever built it.
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DOWN TO THE CHIP

See the warm tray before it throttles.

B Rack A04 — Direct-to-Chip (warc-corwaam

Data Center 1> Liquid Cooling > Al Pod A > Rack A04 — 72-GPU liquid-cooled rack, rack manifold, 3 leak zones

RACK LOAD

168 «w

16 compute + 2 switch trays

COOLANT IN / OUT

87 . 8 /105.3 °F

AT 17.5° - manifold 48.2 gpm

Rack elevation colors: coolant outlet temp per cold plate

RACK A04 - FRONT

DEEEes -
« CIEDEE e -
o (DEEE == -
o DEEE e. -
o DEEOE e. -
ce (HEDNEE o= -
o DEDEEes -
oo DEEE e® -
]

s

o HEEE e -
o HEEDE o= -

co1

NVLINK SWITCH 1

NVLINK SWITCH 2

o NEEE s -
o DEEE = -
c: EEE = -

« NEEE e .
o N e .
DEoDmEmes .

RETURN

c16

SUPPLY

DM FOR LIQUID COOLING

® Updated: 10:42:24

o MANIFOLD PRESSURE L] HOTTEST TRAY L] LEAK ZONES LJ REAR DOOR HX °
13.4 i CO7 n24Fou 3 DRY 41 o tens
supply 31.0 - return 17.6 GPU 3 die 71°C - limit 85°C manifold base - drip tray - floor residual air 22 kW - out 76.1°F
Inside a cold plate — tray C07, GPU 3 drawing - live values from the tray BMC Compute trays from each tray's BMC
TRAY COOLANT OUT GPU DIE MAX POWER LEAK
co1 104.0°F 61°C 10.2 kW DRY
COOLANT IN - 87.8°F COOLANT OUT - 114.6°F €02 107.4°F 65°C 10.7 kW DRY
co3 105.8°F 63°C 10.5 kw DRY
co4 101.6°F 59°C 9.8 kw DRY
COLD PLATE - MICROCHANNELS
€05 100.9°F 58°C 9.7 kW DRY
Cc06 104.8°F B2 10.3 kw DRY
co7 112.4°F 71°C 11.4 kw DRY
cos 105.1°F 63°C 10.4 kw DRY
Cco9 105.5°F 63°C 10.4 kw DRY
c10 107.5°F 65°C 10.7 kW DRY
T 104.4°F 62°C 10.3 kW DRY
- e mm mm mm o Em Em Em Em Em Em Em Em o Em o Em o o o c12 100.7°F 58°C 9.7 kW DRY
. c13 101.9°F 59°C 9.9 kw DRY
GPU 3 - 1,180 W - die 71°C - coolant AT 26.8°F
cu 106.1°F 64°C 10.5 kW DRY
tray C07 - read from the tray BMC - 0.62 gpm per GPU
c15 107.3°F 65°C 10.7 kw DRY
Cc16 103.6°F 61°C 10.1 kW DRY

106°F 112°F

Leak detection

Manifold base - rope 2.4 m DRY Drip tray under quick disconnects DRY Floor under rack - spot DRY Tray sensors (BMC) - 16 of 16 DRY.

Aleak alarm is latched, routed to the Critical category and sent at once by email and SNMP trap. The CDU's own leak response stays in the CDU.

116°F+

rope sensors and spot detectors

Every cold plate, colored

The rack elevation colors each tray by its coolant outlet
temperature, so the hot spot jumps out.

DM for Liquid Cooling

From the server itself

Coolant out, GPU temperature, power and leak status for
every compute tray, read from its management controller.

Leaks at the rack

Manifold, drip tray, floor and tray sensors. A leak alarm is
latched until someone clears it.
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THE WATER BEHIND IT

Clean water keeps cold plates clean.

O Water Quality & Treatment (crewstevinsano

Data Center 1> Liquid Cooling > Water Treatment — tower condenser water controller, CDU coolant quality, filtration — 7-day view

CYCLES OF CONCENTRATION ]

4.8

make-up 246 pS/cm

INHIBITOR FEED

98 % of target

tower 1,180 drum 25% + ~9 days left

Cooling tower water treatment controller - Modbus/TCP,

Conductivity

1,180 usicm

bleed opens above 1,450 - one high reading Oct 22, cleared by bleed

IISUUA\/\«.//\VJJM

900

IN BAND

pH IN BAND
)

acid feed on demand

ORP (oxidizer) IN BAND

412 v

biocide control

480

MAKE-UP WATER ]

2,879 gal/24h

bleed 590

TCS COOLANT

6 . 1 uS/cm - pH 8.6

evaporation 2,280 - closed loop - level 92% -

CDU loops and corrosion CDU coolant - filters - corrosion probe

TCS coolant conductivity

6.1 psiem

closed loop at the CDUs - stable, no ingress

IN BAND

CDU-1secondary filter AP

3.1 i

rising 0.21 psi a day - reaches the 4.5 psi change point in about 7 days

IN BAND

Corrosion rate (mild steel) IN BAND

0.40 mpy

LPR corrosion probe on the tower water loop

] FILTERS ]

no make-up 30 d

DM FOR LIQUID COOLING

® Updated: 10:42:31

TREATMENT ALARMS L]

G active

1 cleared this week

1 to change soon

CDU-1 secondary - 3.1 of 4.5 psi

Events this week alarms and treatment activity

Oct 27 09:10 WATCH ) CDU-1Secondary Filter AP — Watch
above the 3.0 psi warning point

Oct 26 14:02 EVENT Tower basin make-up
412 gal - meter WM-2

Oct 24 06:30 EVENT | Inhibitor drum level 25%
reorder email sent to Facilities

Oct 22 08:14 ALARM Conductivity High — Tower Loop
cleared 08:41- bleed 27 min

Oct 21 11:00 EVENT | TCS coolant sample
monthly lab sample logged

Oct 20 07:45 EVENT | Side-stream filter backwash

AP 4119 psi

Ask the Al Connector

“When will CDU-1's filter need changing?"
At the current rate of 0.21 psi a day, its secondary filter reaches the 4.5 psi change point in about seven days, around
Nov 3

Chemistry in band

Conductivity, pH, oxidizer and corrosion rate on the tower
water, trended against their bands.

DM for Liquid Cooling

Filters, forecast

The rate a filter is loading tells you when it needs
changing, before flow suffers.

Events in context

Treatment events, samples and alarms on the same
timeline as the readings.
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WHAT THE DM CONNECTS TO

Five layers, one console.

DM FOR LIQUID COOLING

The DM polls each piece of liquid cooling equipment in the protocol it already speaks. No controller is replaced, and the
equipment's own control and protection stay exactly where they are.

Layer Typical equipment

Heat rejection and
facility water

Cooling towers, dry coolers, chillers,
isolation heat exchangers, facility pumps

Water treatment Treatment controllers, side-stream filters,
make-up and bleed meters, corrosion

probes

CDUs In-row and in-rack CDUs, including Vertiv
CoolChip and Liebert XDU

Racks Rack manifolds, rear-door heat
exchangers, leak detection, rack PDUs

Servers and chips Liquid-cooled server trays and their

management controllers (BMC)

What the DM reads

Supply and return temperatures, flow, approach, fan and pump speed,
run status, basin level, make-up water

Conductivity, pH, ORP, corrosion rate, inhibitor feed, bleed, filter AP,
chemical tank levels

Primary and secondary temperatures and pressures, flow, heat duty,
pump speed and run hours, valve position, filter AP, coolant level, dew
point, leak, group status

Manifold supply and return, AT, leak zones, door fan speed and air
temperature, rack power

Processor temperatures, coolant temperatures where the platform reports

them, tray leak sensors, power

How

BACnet/IP, Modbus/TCP,
Modbus RTU

BACnet/IP, Modbus/TCP

Modbus, SNMP, BACnet

Modbus, SNMP, BACnet,
Pythia leak panels

SNMP; other platforms
on request

One structure for every site

Liguid Cooling is a location in the site
tree, with groups for the plant,
treatment, the CDUs and each pod of
racks. A CDU in alarm turns its group,
the location and the site red.

DM for Liquid Cooling

Points that mean the same
thing
Every CDU, door and manifold lands

with the same names, units and alarm
settings, whatever its make.

Alarms built from several
readings

Redundancy lost when fewer CDUs
run than the load needs, a dew point

margin that is closing, or a filter past
its warning point while flow is falling.

Published to what you
already run

Everything the DM reads is published
as BACnet/IP, Modbus/TCP and
SNMP, so the BMS and NMS get the
whole plant without new integration
work.

Running Liebert equipment? The Smart Panel IGM brings Liebert units, including LiquiTect leak detection, onto the same DM over the IGM wiring already in place.
Pythia leak detection panels add rope and spot sensors anywhere water can reach. And the same DM runs on a server in the rack, a redundant pair, a Smart Panel on the
mechanical room wall, or a dedicated cloud VM.
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THE END OF THE PATH

And at the end of every loop, the server.

DM FOR LIQUID COOLING

[) IT Rack 1 »
Powell Office » IT Rack 1 — 3 Units C Refresh
B 603w 120+ i
3 ol — e —
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Server PTS1 P - FANA
(2 3750 RPM
g FAN 2
4760 RPM N/A
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Rack elevation with live temperature, power and status, and inside each server: processor, memory and storage temperatures, every fan and
each power supply's watts, read from its management controller.

DM for Liquid Cooling

The final check

Coolant temperatures say the loop is running.
Processor temperatures say it is doing its job.
The DM shows both, side by side.

Watts are heat

Every watt a power supply draws is heat the
loop has to carry away. Rack power shows
the cooling load building before temperatures
move.

Controls held back

Power on, off and reset through the
management controller are there, but
disabled until an operator enables them, so
nobody switches a server off by accident.
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ALARMS AND ANSWERS

Alarms that match the risk. Answers when you ask.

Categor Examples Typical response
it & 1 5 DM Al CONNECTOR
Critical Leak in any zone - CDU leak Immediate email and trap to . .
shutdown - loss of secondary flow - facilities and IT. Leak alarms ASk the COO|Ing p|al‘lt a quesnon.
both pumps failed - IT supply can be latched until cleared.

temperature high

Which rack has the least cooling margin right now?

Major CDU redundancy lost - one pump Same-shift response: still
failed - dew point margin low - facility cooling, but the margin is gone. Rack A04. Tray CO7 is returning coolant at 112.4°F, 7° warmer
water above its W-class - coolant level than the rest of the rack, and GPU 3 is at 71°C. Manifold flow is
low normal, so check that tray's quick disconnects and cold plate.
Minor Filter AP past its warning point - Planned maintenance, days
chemistry out of band - inhibitor tank before it becomes urgent. When will CDU-1's filter need changing?

low - sensor fault

Each category goes to the right people by email and SNMP trap, with quiet-time exceptions. A At 0.21 psi a day, its secondary filter reaches the 4.5 psi change

fail count keeps a single bad reading from raising an alarm. Leak shutdown, valve isolation point in about seven days.

and pump changeover stay with each CDU's own controls.
Connect Claude, ChatGPT or any assistant that speaks MCP. New accounts are
read-only, and only an administrator can allow changes.

Pythia Technologies Inc.

See your liquid cooling plant in the DM. 240,363,297

Ask for a demo. We'll walk you through the plant, CDU, rack and water pages and show how sales@pythiatech.com
your towers, treatment, CDUs and racks come together in one console.

pythiatech.com

© 2026 Pythia Technologies Inc. Screens shown with demonstration data. Trademarks belong to their owners. 10



