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High-Power Density Loads

- What Is being done abroad -

John Mansfield

Equinix — Director of Operations Engineering
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|t|on of HPD L@ads '

e Greater than Data Center design power density
(1.75 kVA per cabinet/rack for Equinix)

(Equinix 1.75kVA/ )

* Require cooling beyond Data Center standard
cooling design standard (0.5 Ton and 225 CFM
per cabinet/rack for Equinix)

. (EqQuinix

0.5 Ton & 225CFM*/ )
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and Irmaact

‘.HPD

 We’'re running customers at 5 to 6 kW per cabinet/rack by “shifting”
air and power to their cages

. 5-6kW

« HPD areas decrease the central plant’s capability to serve other
portions of the IBX colo space — results in “stranded” space (can’t
produce revenue)
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Specifically engineered equipment layouts to more effectively cool
loads in the 3 to 6 kW per cabinet range

3-6kW

Ability to use distributed chilled water and cabinet door heat
exchangers to serve loads in the 6 to 10 kW per cabinet range

Special chilled water cooling for “spot” loads of 10 to 15 kW per
cabinet (to be engineered)

10-15kW
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enter — Stranded Space E/ample
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Mechanical Zone
shown 1In red

HPD

| customer
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The equipment currently installed in the \

customer space (and the planned additional

20 cabinets) will require the full cooling
capacity of this Mechanical Zone.
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Vo Without additional capital expenditure, the

remaining cages in this zone can’t produce

revenue — the space is “stranded.”
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Engineering Considerations
with HPD Cooling
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N ﬁquwements to adequately acco odate
' HPDmsti“aIf}ons
=

. s . -—_
e

 Understanding “real” power draw

 Deep raised floor

 High Static Pressure

« Supply adequate air to cool each server

« Match air supplied to server requirements

 High floor to slab clearance

« Servers to beinstalled in a “hot aisle” and “cold aisle” configuration
 Use perforated tiles in the cold aisle only.

« CRAC units perpendicular to “hot aisle”

* Reduce by-pass air
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, __gﬁ't_alsf—Raised FleGr Depth

» |nadequate raised floor height, results in high velocity airflows
>

» Excessive openings in perforated tiles

>

e Air Distribution Problems

Section of Data Center Raised Floor

. _ —Velocity pressure of air
Excessive air velocity | stream is too great to

prevents airﬂm.w convert fo static pressure
through floor tile ' |

; Perforated floor

Hile
Supply air duct +__ : ¥ Raised

through wall ' ' Floor
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b " Air flow distribution acrossfié IDC

i

o Raised Flaor (notconsistent)
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Wta Center; Fundamem'als -
- S BestPragtices

Hot Aisle Cold Aisle

ed to
sure
at the
ntity of
air
pplied is
ough to
cool all
servers
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et@ni.r g _much Qond|t|onedza|r is

T “./ré%@’

Each rack/cabinet must be supplied with sufficient
guantities of air

CFM perrack = 3,412 * Q KW
1.08 */\ T (°F)
For 1KW of power with a Delta T of 20°F we
require 157 CFM of air. Many “Blade Servers”

are now allowing a /\T of 35°F thus running the
servers hotter and allowing less air to cool.
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www.was. nat

.:nndillnr-d air mixes with
air 18 allowed the haat & Ty - et
to return to returning from l
the air the hardware

conditioner causing the

| prior to overall return . -
_-: addressing & tamparalura - ﬁ
[ heat ioac to drop. E -

Il ] 3

3: The cooler relurn air, influenced by mixing with the supply air, can cause the air conditiones 1o register that
the room is cooler than is aclually the case This can causa it to cycle out of its ceoling mode prematurely.
thus inadequalely addressing the conditioning needs ol more remote units of hardware

Blue Arrows Indicate Cooler Airflow Red Arrows Ind

Worldwide Environmental Services
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mp F'-heat distribution for CRAC required to
Upply-35°% more conditioned air than its rai:ryg
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dtages of US IDC's over Asia Pacific IDC's -

— HPD pe‘r’éf)ecj.ive
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« Usually a single storey building with a very high roof

Do not need to use raised floor

« Can use ductwork to distribute air from a central plant.

» Have large amount of space to house M&E plant

e Cooler climates
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.{L& Data Center Fundameritals
X Paolof CoolrAir<USIDEs
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Questions?
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