Spot-Cooling Solutions

for Emergency Situations

Spot-cooling systems can help companies

prepare for—or prevent—problems when

summer temperatures are on the rise
|14:-r-|:'|.||1|i:|§ systems are |14:-rr.1|::-l-:' . ."i-u]:-]:-]-u|1|.-::1|.ring a |1ui|.-:ling'.1 main air-

problem solvers, Roll them in, duct  conditioning system, balancing temperatures,
them out, turn them on, and reliet  and cooling hot spots.

begins, whether vou are cooling overheared * Cooling older buildings lacking central air
emplovees or helping mitigate a disister. Desgned  conditioning.
to be a temporary hix, many * Spot cocling production
spot-cocling systems hind a By JOHN DORAN processes, assembly lines, and
permanent place in businesses MesinCoal warehouses.
and butldings, exther o supple- Long Baach, Calif. * Maintaining tempera-
ment existing air conditioning Eares in server rooms and daea
or a5 a nedundancy solution. CETLEDS.

Some of the spot-cooling applications most * Cooling cutdoor environments, such as
comnuson during summer includes sparting events, and assisting ]‘ln'.'l'igll:-.'rh

. 1'.:||.'|:||.1|:||.|-|.1ifg.-i:ui: applications
to preserve produces and enhance
combort amd ]:IILIIJ uiinaty.

* Emergency drying and dehu-
midilying following floods and
hurricanes.

AR V5. WATER

spot-cooling |.'u.||1a|.'r|n'.' adr condi-
tioners come In two rypes: alr-cooled
and warer-cooled. Alr-cooled units
pump in cool air and reject hor air
lhiuu5|1 ducrwork. Warer-cooled
unins are conmecied [o @ Waler source.
They pump in cool air and wse warer
to peject hot air, (Warer-cooled po-
table air conditioners are differen
from evaporarive air conditioners,
such as swamp coolers.)
A spot-cooling air conditioner debumidifies and dries aw office board reom. Boch solutions have similar capac-
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Ity |||'-'.in|'.~.'. elecrrical re .'|'.Iir|'l'll'l'|l'-.
and costs o purchiase, rent, or operae,

However, the similarities end there,

leaving each type with its own list of

potential advantages and disadvan
TApES.

BIR-CO0LED UNITS

The advantages ot air-cooled
pormable air conditioners begin with
aptions and Hexibilite. Air-cooled wnits
are more comman, making chem maore
plentitul—a plus in emergencies. There
is & wider range ot air-cooled prod
wets, which creates maore choices, Also,
air-conled units can be set up maore
gquickly, Because they do nor require
a water source, they tend o be more
Hexible, with an ability to cool and
debhumidiby almaose anvwhere an
electneal connection s avalable

Potential disadvantages include
the units’ sze and waste-hear curput.
Because liquid s more efhicient ac
heat exchange, water-cooled units are
srmaller than arr-cooled units, However,
waste heat can become an advantage
in some emergency situations, such as
Hooding, in which it can be ducted 1o

expedite drying.

WATER-COOLED LINITS

The advanrages of water-coaled
portableair conditioners include smaller
sizes and greater efficiency eates. Plus,
there is no need 1o duct wasee hea.
This enables chese unics o go places
air-cooled systems cannot—Ilor exam-
ple, inside a vault with fisewalls thar do
nor aocommodane ducrwork.

The main disads antage of warer-
cooled portable air conditioners lies
primarily in their need for warer, Pre-
planned applications rypically include
warter lines in a design. However, loca-
tions that need emergency spot cool-
ing |:|iy|'|l nod have acoess 1o water. In
CImcrgemcy siruarions, BEILINg & Wwalc
line could prove challenging, if nor
impossible, Some warer-cooled unis
offer the ability o connect o a ap,

while the unused hor warter is rejecrad

A spot-conling sysiem cools 3 SETVer raom

back o a sink to drain. [Be aware chat

IIII?. Lfafackn is il'.ll.'!-l'.'ll'.l.':;. E'.:I 'l'n.i.'-llll‘i!|

water and is illegal in some states.)
Cither isues cun arise from the need o
keep water pressure and remperature

WY II.I:II:I il .'||||.I\.I|I-\'. :.E.IIE:L'.

SIZING P THE RIGHT UMNIT

Spot-cooling uniti—air-cooled o

Being Proactive

water-cocled—can be grouped into
three categories according to capacites
and decerical demands, The maponty of
units fall into che first ewo categores:

* 1107115 v: The smaller portable
spot-cooling units, these have cooling
capacities af L0000 to 18,000 Biu
[approximately 1 o 1.5 tons).

# 208230 v With cooling capaci-

N o one can predict when a summer amargancy or disastar will strika, but thera ara

a few steps you can taka to prepara;

= ldentify areas that could be vulnerable to excessivs summar heat ar require
amargancy spot cooling, such as a data canter or server closst

= ldentify the fype of coaling solution bast sutbed for an area, Typical considerations
mchude capacity, foatpring, ducting capability, or water access

= ldentify the fype of electncal outlets avallable, |f thare are potential problems in a
large area, gnsure that there are proper electrical oullets [such as three-phase £60-v
autlets) o accommodate larger spot-caoling units, Getting new electrical options

during an emergency might be impossible

= If & water-coaled porable air-conditaning unit s suitable, ensure that thers is

access fo watar,

* If an air-coaled portable air-canditianing wnit is suitable, dentity the aneas where
i will be passible to duwet waste heat, Typically, 0 is dected autside, inko a ceiling air
plenism, or b 8 less-critical area than the one being cooled, In an emergency-drying
satuatian, waste heat can be ducted to mossture o help expedite drying,

* Know wihich spot-cooling distributars in your anea olter 247 service, Some da;
same da net. The nature af emergencies dectabes that service could he needed during
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Twa major harricansas.

(QTREHTTE

Winds of Change

nwhat seems like seasonal irany, summer bengs flery heat, along with plenty of

water. The Natonal Deeanic and Atmaspherie Adminstration has predicted a
T5-parcent chance that the Atlantie hurricane season will be *above average® in 2007.
What does this mean? It means that there is a strong Meelihood 1310 17 namad storms,
seven 1o 10 hurricanes, and three to five “major” (Categary 3 hurricanes will cecur.
Compara this with a normal season, wisch has 11 namead starms, six hurricanes, and

Moisture from excessaea rain, floods, and huricanes can devastate buildings with
blatant physical damage, mold, and mildev.

Extracting moistura quickly sfter a flood or apill & critical. Onca spores gst, thera
i roughly & 24-hr window to prevent them from spreading. Air-cooled spot-cooling
unizs c&n help dehumidify and speed up the drying process by ducting waste heat to

tles of 24,000 to 36,000 Biu {apprax-
mately 2 to 3 tons), these unies are
wseful For larger spot-coaling .Im:l“r:-
ticnris.

= 406 v: With cooling capacities of
up tor G000 Bru {up o 5 tons), chese
ate the IU:I'EI-.'.‘:I: hput-ﬂl:ﬂ:hng nensks.

Mlost wnkis afe on wheels, and l:rg-r.'r
unbes aleen are tru.nspurl:-:d on srall
trailers. Foueprines run the FAmut frum
serall 1o I.'II.I‘L"II:'IEJ:l' |ur|g|.'. One manubac-
turer produces a small (15.5-in. ]li_gh]
-::l:iling-muunlr_'d spot-cooling uni
designed wo fir into dghe spaces and thae
can be ducted baeo a |.l.'.i|.|:|l5.

CALCULATING A SOLUTION

There are countless variables 1o
consider when chaning an appropriare
solution for various spot-cooling needs,
The Factors o consider In a building
imelwde room siee, number of windows,
exposure direcdon [north, south, east,
west], insuladon facrors, R Bacrors, and
the Aooe the affected area is on.

These six steps constiture a “rule-of-
thumhb” approach w calcularing hear
||.'|:|.dj:

Step 1, Calculare che area of the
space to be cooled (in square feer), and
mulriply by 30.

Step 2. Calculare the hear gain
through the windows. If the windows
do nor have shading, mulriply the
resule by 1.4,

Step 3. Calculate the hear generated
by occupanis. Allew 300 Bou per
person,

Sep 4. Calculate the heat generated
by gach ivem of machinery, such as
copiers, computers, ovens, etc. Find the
power in wakts For each bterm, acdd ghern
togrenher, and multiply |.1-]-' Fo4

Siep 5 Calewlare the heas generated
by lightng. Find the toreal Wattige For
all |1'|5|1t||:|g, and ||:|'|.:|I.IE'|-I:.r |.1:|-' 425,

Step 6. Primary cooling: Add the
resules of dhe Previdous steps o find the
eotal heat load. (All elements are mes-
surcd in Brtish thermal wnie [Beul )

= Total hear load (in Brul = ars B
+ total window B + occupant Bru +
equipment Bru + lighting B,

* Supplement-cooling load {in Bru)
= {|area Brou + rowal window Bru + light-
ing Bru| x ¥4) + accupant Beu + equip-
ment B

O, supplemental-coaling load (in
Bru) = toal hear load tin Brou) + exist-
ing conling (in Bou).

WWHEM AN IDEAL SOLUTION 15 NOT

Ar first glance, choosing an
ideal solurion seems o be driven by
determining wherther an air- o1
water-conled unic suits vour neods and
marching a capaciry to the siruation.
Chne mighe assume a large area would
require a larger univ. Oddly, ic mighe

nor work our char way.

Unless you are prepared for a
summer emergency, conling=solution
choices are driven primarily by che
elecitrical ouclers availakle. For
example, an emergency could be served
well by a S-ton spot-cooling unit, bur
it an area has onby 1100115y outlers,
and a three-phase, 460v outler cannot
be ohrained quickly, multiple smaller
spot-cooling units will be needed.

Qicher considerations include
ducting possibilities for air-cooled
unirs andd water access and pressure and
temperature considerations for wager-
coroled unies. An ideal solution may
not be possible in the pandemonium
of an emergency. Knowing what can
and cannot he accommeadated ahead
of time—and making any necessary
:I:.:ngl:s-—l.un .':r.u.'” the difference
begween a solutson and a melidown.

COMNCLUSIDN

Another Important, but otten
overlooked, consideration about
spot L-::-IJ“I'I_E i% :.'n-'u||:|]:|'|J|.:|:- During
SUImImer EI:I:ILTEL'II!'.':F H“.IJJﬁ.IJIJ!‘;- ]II.':‘I
waves, and disasters (loods, fires,
hurricanes), spot-conling rental feers
LllLi.Lklrl.' become rJ-L'ph.'I:L'd. Even sales
invenory can dwindle n'||.'-i|:l|;|-'. beaving
Few, if any, |.-'.|-|:|||I:|5 optians, Purchas-
Ling ome: o 3 arnall number of unis cin
be the best protection. It is a balancing
decision of risks and cosrs. Capital could
be spent to secure a few units for an
l-'l'lfll-'l'I:"..i-'lll-':r' L|'|:|I! :|'|'|:J.].l or muy ({43
take place. On the other hand, an
emergency could serike at any dme, and
the needed spot-cooling soludon might
oot be found.

Chances are standby unis will not
stand idle. Many people use them o
supplement cooling throughour the
vear, bor comfort in 2 crowded confer-
ence room, 1o help in an area in which
air conditioning is being repaired, and
in orher remporary, non-emergency
SECLERTICHS.

Far past HPAC Engineering feuture
articles, pisit woarw hpac.com.
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