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LIQUID COOLING SYSTEM COMPONENTS QCF;Q

Coolant
In a wetted environment
every component and
subcomponent matters

Coolant links all wetted system components



Pressure Drop

FLUID FLOW & PRESSURE LOSS

(bar / psi)
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Volumetric Flow Rate - Water (LPM / GPM)
38
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QcPc

Flow coefficient — Cv
* Volumetric flow rate for 1psi loss

10

Balance flow and pressure for
optimal performance and efficiency

Q:CUA_g

Published and catalog Cv is typically reported with water (SG = 1)
Use correction factors and correct SG when using coolants other than water



PERFORMANCE Qcpc

Flow sizing — QD as example

 Achieve increased cooling ,
efficiency with properly spec’d -

. Energy per unlt volume before = Energy per unit volume after
devices throughout the system TovZs pgh, = P + 1pv2s pgh,

’ SIZIng a QD for Optlmal m EE}E%N The often cited example of the
performance — reduce pressure JEﬁé“c?“:it'i‘;”f‘e‘;%l:;;’i’:?:;:';'m
loss, consider physical size

Flow velocity

Flow VeIOCIty which occurs when the fluid speed
increases

~ B~ PR<R!

) P = Increased fluid speed,
1 decreased internal pressure.




MATERIALS OF CONSTRUCTION QcPc

e Structural
* Wetted

&

Elastomers

y

High
Performance
Metal

Commodity

Plastics

*PPSU *Brass, Aluminum, *Stainless
*PEEK Copper

We inspire confidence at every point of connection.

cpewor dwide.com



MATERIALS (CONT)) QcrPc

Metals

Anticipate galvanic potential of
dissimilar metals

Considerations

= High and low temp applications
= Alloying elements

= Cost and weight

Failure modes

= Corrosion
= Erosion
= Wear and fatigue




MATERIALS CONT. Qcpc

Elastomers

Specific application testing: replicate operating conditions,
temp, pressure, fluid, etc.

Considerations Failure modes
High and low temp applications Time/temperature dependent
Fluid loss Physical and chemical degradation
Hardness Comp set and stress relaxation
Thermal resistance Volume swell
Continuous and intermittent Shrinkage from extractables

Brittleness and TR10 temp ) )
Thermal expansion/contraction

Compounding — fillers, plasticizers, etc. _
Extrusion damage



MATERIALS (CONT,)

Thermoplastics

Considerations

= Flammability

= Thermal resistance and stability

= Continuous and intermittent

= Creep, RTI

= Compounding — fillers, plasticizers, etc
= Chemical compatibility

QcPc

Failure modes

= Chemical attack

= Crazing, cracking, discoloration
= Fluid absorption/swelling

= Thermal degradation, creep

= Internal pressure stress

= Extractables

Ultra Performance

EAP

PFA/MFA High Performance
PVDF,
PARA, HIPPA,
HPP
Specialty
Polyamides
PVDC XLPO

PEX & XLPE XLPO-HFFR
PPS

PC, PPC, COC T, Pl EVA, EPDM, EPR

PMMA, ABS POM, PA 66,
PVC Alloys UHMWPE

Performance, Temp, Strength

Cost

PS, PVC PP, HDPE, LDPE

Amorphous Semi-Crystalline Elastomers



COMPATIBILITY QCF_;Q

Chemical compatibility, corrosion, erosion

Coolant compatibility
Elastomeric seals

Galvanic corrosion
Flow path erosion
Environmental exposures

Consider all materials
within wetted fluid loop, .
Fluids can affect elastomers in two ways: physical

and interactions they interaction, such as swelling, and chemical interaction. The
gle}% have first is generally reversible, while the other is not.




SPECIFICATION CRITERIA QCPC

Parameter Metrics
Flow Rate L/min, gpm
Flow Coefficient Kv, Cv
Operating Pressure Pa, psi
Burst Pressure Pa, psi
Pressure drop Pa

Spillage (liquid expunction) mL, cc
Inclusion (air introduction)  mL, cc

Temperature — Operating, °C, °F
Storage / Shipping

Connection Force N, Ibf

Connection Cycles Mechanical cycles / connect and disconnect
QD style and hydraulic Inches (eg. Blind mate, hand mate, threaded,
diameter mounting configuration)

Terminations Barbed, compression style, threaded
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What questions do you have?

Elizabeth.Langer@CPCworldwide.com

cpeworldwide.com 12



