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Problem:
- How to build up a large PC cluster?

(2) If alarge building is not available:
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Problem:

- "Pizzaboxes", blade systems, ...
- high CPU density

- Electric power consumption per system
(= heat dissipation) ramping up
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- Electric power consumption (= heat dissipation)
per single system ramping up

- Very large heat load concentrated into very
small enclosures
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Problem:

"Pizzaboxes", blade systems, ...
- high CPU density

Electric power consumption (= heat dissipation)
per single system ramping up

Very large heat load concentrated into very
small enclosures

Non-uniform cold air distribution from bottom to top —
poor cooling of servers at top of a rack
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Problem:

"Pizzaboxes", blade systems, ...
- high CPU density

Electric power consumption (= heat dissipation)
per single system ramping up

Very large heat load concentrated into very
small enclosures

Poor cooling of servers at top of a rack

How to remove the heat and bring it outside?
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Solution:

- Unleash a hurricane within the computer room
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Solution:

- Unleash a hurricane within the computer room
- Or use water cooling system

- ~ 10 years ago:
water cooled mainframes were usual

- Situation 2 years ago:
- CPU water cooling systems
(noise reduction, overclocking)
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Solution:

- Unleash a hurricane within the computer room
- Or use water cooling system

- ~ 10 years ago:
water cooled mainframes were usual

- Situation 2 years ago:
- CPU water cooling systems

- Small 19" air-to-water heat exchangers
(network enclosures, outdoor equipment)
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Solution at GridKa:

- Spring 2002:
Invitation to tenders for 19" cabinets with air-water
heat exchanger, closed air circulation within rack
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Solution at GridKa:

- Requirements:
- 10 kKW heat dissipation
- Width max. 70 cm (2.3 feet)
- Depth 120 cm (4 feet)
- Height 38 U (approx.) free
- For any 19" components, no water within servers!
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Solution at GridKa:

Requirements (cont.):
- Cooling power control by fan speed
- Fans redundant
- Temperature T <35°C (95°F)
water feed = 14OC (57OF)

T - 20°C (68°F)

water return
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Solution at GridKa:

- Spring 2002:
Invitation to tenders for 19" cabinets with air-water
heat exchanger, closed air circulation within rack

- October 2002:
Prototype (Knurr)
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Water temperature:
- Feed: 14°C
- Return: 20°C
(No condensation water)
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Solution at GridKa:

- Spring 2002:
Invitation to tenders for 19" cabinets with air-water
heat exchanger, closed air circulation within rack

- October 2002:
Prototype (Knurr)

- October 2004
30 cabinets (+25 ordered)
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Experiences:

- Clusters of worker nodes (10 kW total):
works without any serious problem
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Experiences:

- Clusters of worker nodes (10 kW total):
running without any serious problem

- Unique cooling of all servers within the cabinet
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Experiences:

- Clusters of worker nodes (10 kW total):
running without any serious problem

- Unigque cooling of all servers within the cabinet

- Significant noise reduction
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Questions, Comments?




