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Agenda

1. Conventional CRAC (Computer Room Air Conditioner) system
2. The advantages of cold or hot aisle containment

3. Water cooled

4. Direct air cooling

5. Experimental systems being tested.
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Conventional hot aisle, cold aisle lay out
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Problems Schroff’

Air temperature
gradient up the front
of the servers

Air & cold air mix

Approximately 20% of the cold air

short circuit the servers
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Conventional CRAC system with cold and cold aisles. Sebhroff’

Approximately 20% of the air short circuits the servers.
Hot & cold air mixes together in front of the servers.

Temperature gradient in front of the servers.

Getting the ideal cold air flow up the front of the servers is not that easy.

Result

Air flow into the data room is higher than required by the servers.

Incoming air is over cooled to compensate for the cool air mixing with the
ambient air and the resulting temperature gradient in front of the servers.
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No cooled air can short . - air
circuit the servers condition No temperature gradient in condition

front of the servers

Hot & cold air can’t mix together
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Cold aisle containment. SetirofF°

Allows you to use higher temperature cooling air.

Less cooling air is required.
No temperature gradient in front of the servers.

Air going back to the CRAC can be much hotter.

Result

Large power saving.

Large financial benefits.
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Cold aisle containment — financial benefit Sebroff:

A few assumptions

Based on a bench-mark figure for server power loses of 100 kW.
1. Power consumption of chiller 30 kW (30% of the heat generated by servers).

2. Air volume needed to cool the 100 kW of heat generated by the servers 15,400
cubic m/hour.

3. Energy needed to move 15,400 cubic m/ hour is 4.39kW
1. Reducing the air flow (fan power) by 20% - smalls aving.

2. Increasing the temperature of the cooling air—re  ducing the work the
chiller needs to do.

3. Increasing the temperature of the hot exhaust air . — increasing the
efficiency of the chiller
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Cold aisle containment — financial benefit Sebroff:

1. Reducing the air flow (fan power) by 20% - smalls aving.
Cooling air needed to cool 100 kW = 15,400 cubic m/  hour.
Non-containment requires 20% more cooling air, or 3  ,080 cubic m/hours.

Fan power required to move 3,080 cubic m/ hour = 87 _9 Watts
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Cold aisle containment — financial benefit Sebroff:

2. Increasing the temperature of the cooling air —re  ducing the work the
chiller needs to do.

Normal temperature gradient up the front of rack mo unted servers is
4<C.

air must be over cooled by a minimum of 4<.

The additional energy consumption of the a/c is aro und 3-4% per 1C of
cooling.

Increasing the cooling air temperature by 4C degre es reduces chiller
power about 12%. So savings of 3.6kW.
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Cold aisle containment — financial benefit Sebroff:

3. Increasing the temperature of the hot exhaust air . — increasing the
efficiency of the chiller

® 5.5T higher return air temperature typically enabl es 25-37% better
CRAC efficiency.
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Cold aisle containment — financial benefit Sebroff:

Total power saving
® Fan power - 0.88 kW
® Hotter cooling air - 4.2 KW
® Hotter exhaust air - 9.0 kW
Total energy saving approximately 14 kW.

(30% to 40% reduction in the data centre cooling bi )
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Water cooled cabinets SetirofF°

Closed loop




Water cooled cabinets SetirofF°

Benefits
® Can cope with very high density applications — up to 35 kW per cabinet
® Same energy advantages as cold aisle containment

® Can be very easy to control temperatures in fronta  nd at the rear of the
servers

Disadvantages
® Expensive cabinets
® Complicated to install
®  Providing redundancy can be difficult

® Some people have concerns about water being next to the servers




Water cooled cabinets with hot aisle containment Sty refFF

Hot Aisle Containment
water cooled cabinets

20°C ZOOC
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Free colding — using filtered air
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Free colding — using air to water heat exchangers

23°C
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The future SehirofF:

* Increasing densities and ever-smaller footprints
e Chips than run at much hotter temperatures
* Chips that drawing less energy (more GHz per watt).

» Liquid cool chips




Stop wasting money cooling servers SebrroffF’

Servers are okay until the air into the serverreac  hes 32degC . A
lot of servers now specify supply temperatures up t 0 381to
40degC.

So why pay to cool them?

Segregation of the cold and hot air
paths is the foundation stone of
using free cooling
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