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Thermaltake’s history of Liquid Cooling

Six years of progressive design and
manufacturing improvements

 Pump designs

» Manufacturing methods
* Fluids

* Design assumptions

2000
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Lessons learned

* Pump designs inadequate
 Tolerance variances created leaking
» Supplier component issues

 Fluid contamination issues

2006

2004

* Pump pressures increased

» Metal joining methods used

* In House manufacturing controls
« Custom fluids developed

2000
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L essons learned

As we progressed from early designs and manufacturing methods, we
learned about the need to return to basics, solving each component DFM
issue individually first, using proven methods and practices.

Auto Industry: Radiator Designs and brazing methods

Fan / Blower Industries: Low cost pump designs

Refrigeration Industry: Hosing and connector systems

2000 ~ 2003: Clamp Only 2004 ~ 2006: Quick Connector (Screw); Clamp + Epoxy
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Source Exchangers (Acrylic Cover vs. Copper Cover)

Acrylic Copper
Cover Material
Cover Assembly O-ring + Screw Brazed by Copper and Silver Alloy
Method
Resisted 70°C > 200°C
Temperature
RMA Rate for Leak |5 % < 3 ppm
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DC 12V I
Water Pump

Dimension: 100 x 50 x 86 mm
Rated Voltage: 12 V

Rated Current: 0.16 A

Power Consumption: 2 W
Water Head: 120 cm-H20
Max. Flow Rate: 90 Liter/hour

-
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Pumps

Dimension: 45 x 40 x 20 mm
Rated Voltage: 12V

Rated Current: 0.3 A

Power Consumption: 3.6 W
Water Head: 168 cm-H20
Max. Flow Rate: 75 Liter/hour

Dimension: 80 x 80 x 65 mm
Rated Voltage: 12V

Rated Current: 0.6 A

Power Consumption: 7.2 W
Water Head: 166 cm-H20

Max. Flow Rate: 500 Liter/hour
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Fluid Selection and Process

 Low freezing point » Good chemical and thermal stability
» High atmospheric boiling point » Good thermo-physical properties
* High flash point * Environmentally friendly
* Non-corrosive * Cost effective
Liquid Type Freezing Thermal Toxic Corrosive | Cost
Point (°C) properties
Distilled Water 0 Excellent None None Low
EG/Water (32:68 v/v) -40 Medium Low Low Low
PG/Water (50:50 v/v) -35 Medium None Low Low
Potassium Formate/Water -35 Good None Low High
(40:60 wt./wt.)
Calcium Chloride Solution -40 Medium None High Medium
(29:71 wt./wt.)
Methanol/Water (40:60 wt./wt.) -40 Medium Medium Low Low
Ethanol/Water (44:56 wt./wt.) -32 Medium None Low Low
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Final Product Testing (Cont.)

3. On-Off Cycling Test

Temperature (°C) On-time (min.) Off-time (min.) Number of Cycles

25+ 5 1 1 5000

4. Liquid Evaporation Rate Test
(1). Measure the weight of whole cooling system

(2). Apply 100W to SX, set chamber Ta = 35°C, humility = 30 %RH, duration = 240 hours.
(3). Measure the weight of whole cooling system after test
(4).

(Liquid Storage Amount)/(Liquid Evaporated per Hour) = Usage Time before Réfill
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All in one dual VGA waterblock liquid cooling module
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All-in-One Design for CP

PMN:CL-WOO&5

Performance of 0.21°C/W on CPU
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Fanless Liquid Cooling System

Performance of 0.25°C/W at Ta = 25°C
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