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MECHANICAL & NUCLEAR ENGINEERING |2
Anthem Sustainability Project R
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Problem Statement 5 Solution: “Air Dumping” ~ Air Dumping Essentials: ; Impact
N . . Thermal Containment . . .
The goal of the Anthem Sustainability Project : The Air Dump thermal recycle method . Every Btu/h that is dumped into the lobby is
is to capture waste heat from a 2.5MW data : directly supplies warm air from the data Thermal containment is an imoortant factor . money saved. A supply rate of 1000-2000 cfm
center and recycle it for domestic heating. . center celling plenum to a conditioned : - keening the ceilin Ienumpair 25 Mot as . will replace 7-15% of the total lobby heat load.
. space. In this case, the main entrance ossibllje gs el asgrepducin ~ooling load Removing 80-90°F heat from the data center
Current Data Center Cooling - lobby (Figure 3). Using a fan powered Eu iod to all cabinets gThis an e while simultaneously replacing it with 50-65°F
terminal box, air is removed at a controlled acggm ished throuah the.use of hot aisle make-up air will lower CRAH unit return
Anthem’s data center uses an air-cooled @ rate and supplied through the floor to be Cabineltoorientation ?solated ot aisles. and temperatures resulting in a decreased chiller
- L - - diffused into the main lobby. . | T . | lant load.
system (Figure 3). Cold ar is supplied S cabinet chimneys directly linked to the P
hrouah the fl he f ¢ ~In order to maintain the data center’s . ys 4irecty
through the floor across the face of server _ | _ ceilina plenum. 90°F is the taraet goal for 160000 81
cabinets. Cabinet components emit warm : Pressurized ar balance, an equivalent Ny p | J=t 9 §
' | _ ; - - ceiling plenum return temperature. . 140000 80
exhaust (90°F) which makes its way to the : amount of air must replace the air dump | g .
Celllng plenum through elther |nduct|0n, hot_ Supply MaKE'Up all’ 1S added to the data N {:f??gz"f“;:;i @ 120000 | | Single CRAH Unit .
alsle Contalnment’ or Cablnet Chlmneys center thrOugh a Serlles Of S|ng|e'dUCt bOXES sy V<<> g\ /R + 100000 Winter Daytime tabby Return Temp. (Near
Computer room alr handllng (CRAH) unlts SUpp“Ed by the make'up a.|r Sha.ft | | <2> ﬁ/ ! VK o — Heat Load Replacement Points) 79
to the underfloor plenum. CRAH unit water : €Xpansion to other conditioned spaces. § A'[O[;ZTSpOZUC‘}fr:eg‘oeor;t?{rHysz)at 77
goes through a chiller cycle (Figure 1) where b || S ;4000 S .-
heat Is transferred to a condenser water loop. cannet | | |Saner e 20000 Air Dump System 26
Ultimately server exhaust heat is deposited to e , o Energy Req'd .
the atmosphere through cooling towers. . .
L ; Future Considerations:
- _— ~ Thermo-electric Modules (TEMs)
Primary Pump (x3) Chiller (x5) nteres! e Psgfoh;z:t}:;nc e
I 1 Server Cool Air Supply 60° F . . . .
Sou‘:'VhChilled O_: :( )7 5 Surisr Exbiiist 90° F Varies with equip. icad,ggfgﬁ[gextensive BUIIdIng Spaces reqUIre Warm alr IeSS than 6
ater HX (x2 temperature containment :
_ . consensaraer | [} | Oyt | a0, | o s oo | months out of the year. To take advantage of
e (9 Goolng Tover (12 _ T senishe |1 waste heat during the warmer months, thermo-
Water Condenser Pump (x5) : s Air Dump Replacement | 50-65° F, 40% -ocated near unit to prevent mixin : ] .
Chilled Water Cycie ) Fon RH | " e, Geling plomm sP sswomt - we |+ €lecCtric power generation can be
C Figure 2: SolidWorks render of Anthem lobby and data center S| CRAHUnitRetum | 77°F,40%RH | CE TS ot . considered. TEMs produce electricity as a result
Secondary Pump (15 = ure 3 Pronosed At Dumo data center . of a temperature difference between two
Figure 1. Slmplllfled dl;l?rarr? Oft current fhllled water = Eooled_air Ioopp ~ nodes. Current TEMs can operate with as little as
CycCie used 10r neat remova

18°F temperature difference, however, produce
too little voltage to justify installation.
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