USING AIR CONDITIONING ENERGY
FOR ALL IT'S WORTH

Operating cost reductions in the new U.S. Departmant of Labor Building earned the author a
Presidential letter from the White Mouso citing him for contributing to energy conservation

and more economic government. A

t any buildi

ger with & central caoling

plant can do it, but savings will vary with machine loadm; and local energy costs.

The cost ul conteal air condition
ing bax become an increasing fi-
nancial burden oo building oper-
ating budgets. Magnifiod by the
soaring cout of energy, the prob-
lerm cnn no longer be ignored. Al
though progres: has been made
n eliminating waste and opti
mizing we of conditioned air,
maore arvas of cost cutting should
be explosed

In searching for ways 1o e
duce building operating cosis
mwd energy consumption in the
new US Departroent of Labor
Huilding, pod by G 1
Services Administention, we dis-
covered & simple method of im-
proving heat transfor which re-
duces  oloctrien)  commamption
from 0859 kw ton to 064 kw ton

The contral enoling  plant
which services the six story De-
partment of Labor Buliding snd

By JOSEPH C. PETRITSCH
Manager

e pew, fvestory US Tax
Court consists of an open recie
culntion sywtem providing evol
ing water to these 1500-ton her.
mwticnily sealed centrifugnl ma-
chines amd one 1000ton  open
contrifugnl  machine.  Cooling
plant design calls for two of the
1500 lon. muschines 10 serve the
L7ZH000 sy It Department of
Labor Bullding and the 1000 ton
machine o serve the 132,600 s
ft. Tax Court Building. The thied
1-ton  refrigeration  machine
provides standby serview. Hepne
ficial ornwuw of these two
| TN 3 ;": ."

March, o =

Dollars down the tube

To compensate for fouling of
heat transfer surfnees in refrigor.
ation machines sod realtinng o
of cooling capacity, designons
have traditionally provided extrn

hi npacity and f;

turers have provided an -llmr.
mee foe fouling. Although this

permits  machines o operate
Tonger between condonser clean -
ngs, the burden of opernting ma
chines in fouled condition result
i o wdetected exevss espendi-
ture of energy

Poulants such as seale, oo
rowion  produocts,  algne,  wilts,
sludges and potroleum produocts,
adlere o heat transfer surfaces,
gradually bullding up and in
cremwing  imeulating  properties,
and therelyy incevasing resistance
0 hend trameder. This roguires
the refrigoration  machine to
work harder o deive rejectod
heut into the cooling water. The
process s noemally toleratod un

The author desribes ' IrOg PR
which rvpresanted the sreal.
et -mb\g wl 14 l’m ) 3
whose cwshined spociol o "
vomserve epergy and eedisce  conts
remelted in o saving of sver $204 .
000, Me Poteitaeh was Pl

Manager, Narth Arvs Ofier, W,

fngton. DLC ol the mn- the imetal
lathon wan maede sl perlarmmanes
data monitored He recontly frame.
ferewel b Region B (San Francises)

UNDER GSA MANAGEMENT, the new U 5 o-muunw.wmmut Tas Court

Buibting  wre  buth

ed by

gl b et are "cleaning up”’ on snergy savings

Gl the refrigeeation muchine can
no loncr produce mpm-d ool

city (o mle y cool
ﬂ- facility, T'he ml’nm i then
shut down, it condenser opened,
tubes  elewned  mochunienlly
chesmically and it & then rolum.
ed o serview.

Fouling has been teemmd the
major  unresolved  probless  in
hent transfor by the Heat “Frans
for Research Tastitite. Tt s nlso
an expemsiive wiste of energy. So,
wo decidedd to investignte § e
u-ntly !bwluom! mv('md of con.

s Troen
the “ler side Mulm- of the
condenser tubes in refriperntion
rrachioes

Weo found some  installntlons
stcreafully employing the meth.
od since 1960 and sludied other
installotions  made within  the
bl two years The tlechnigue
wins developed 10 overconw the
sl buildup of foulants which
meesrn in comdensens of virtually
all  refrigeentivn  machines, in-
cluding those with some of the
mowl sophisticated waler freat.
ment ehemdends aned control sys.
tevns,

Simple, but sutomatic

Tl systonns cunmiate of i st of
two haskets and one beish foe
eoch conderver tube and a fow
reversing  valve. A baeket i
moniiend il eneh ol of the con
derwer tube o bowse the brush
ot the demastronm end of the
tabe, ael o permit Tull conden
wer Tubwe flow without e ndie
rvssure drop,

The brush is propeliod thiough
he fube by reversing the direc
ton of cwsbenser  witler  ow.
Flow roversal in secomplished by

of e flow e
versing valve incorporated in the
oondeneer water plping svslem.
The valve s usially poevmntl-
cully metunted and contesdiel by
o bwor which vormally cveles
the brimbos oveey vight hous
« Binehy tube b hevmberd twieoe dur
i voch cyeles A fveyenr
Deveds Lite o preesdictod, bl woime
n oserview thal long whow neghi.
wibile wear

AUTOMATIC VALVE n condenser pipeng systn epcles brushes
every ewht hours. Flow roversad o falloend one minde lobes by
W secund reversal which mturns Now 1o lorward direction,

Fhow inpniding swne in
PR s tetey pae e




Our investigation revealed en
ergy savings at existing installa-
thors ranging from 10 to 357
Ao, little operator attention i
requiired beenuse of the simplic
ity of the system and ts avto
wetie  fent Our '
evaluation indicated o payback
of ke than soe yese Theeefore,
we decided o initially procure
one system for installation on
one of the 1500000 machines
machine £3) and monitor its

. Purchase price for
the installed system was S22 100

Proving out performance data

After completion of one cool
ing season, the condenser wan
cleaned (December, 19751, An
schkd  solution was  circulated
through the tubes o soften the
heavy seale bulldup, and soften.
ol material was then fushed out
with the help of & “§Hilly gun ™

Late in January, 1976, the
flow reversing valve was instal
loed, el lastly, the boskets snd
brushws. The relcigeention me-
chine with brwnh  system  acti
wvated was placed in srvice on
Febauary 20, 1976 Using preci
shoer  bend inslosnentation prioe
to and subsequent to installation
of the brush cleaning system, we
acvpuired performance data which
s dotailed in Figuer |

We obtained comparntive op
erating costs with and without
the brush cleaning avatem by ex-
tending  indicated power con
samption  mates  with  contern
plated moachine loading snd exist-
ing electric wtility rales. We
arvived at & cont of SRLONO por
year with the brush cleaning
systomn, compared o SHIL 142
per yvar without the systom. The
difterence indicotes an operating
cont reduction of SI2O62 per
veur e (b onergy sayings aboone
Thin does not include sdditiona)
savings realized due 1o slimin.
tion of periodic manual conden
sor tube cleaning. Our premise
on which & ooeyear payout for
the capital investiwent I the
systomn  was anthcipated s now
beinng sulbmtantiated (-]

BRUSHES IN LEACH CONDENSER TUBE arw shightly larger than the wiside dissneter
of the tube to give surfaces of entive tube length a positive scrub-down, Drushes
are of nylon b with l suoport wires and nose cones:
howse s and malntain full condenses tutie fow

polynropy

FIGURE )

PERFTORMANCE DATA - REFRIGERATION MACHINE =3
U. S. Department of Labor Bullding

Withaut Witk
m | Benh Systom
Juew 11, 1975 | May 11, 1976
T andanse: watwr mlat bempe abire —— s10°°F 7468 F
Condomar water oullet tompar 3t e 900 F Ll
Condermyrr nater Nuw raten —— 4300 ggm 4400 gpm
Chilled water indet bemper stur e — s 09+
Chillad watar outlet tempor ot 420 410
Chilled wator Row +ate — 2700 gpm 400 gpw

Comprossse ampry — 145 125

Comprersor voles —_— 4160 4140
Ratriger atsan producod B 1152 rons 1402 rom
Poner regquired S — e 1023 b 0 kw
Rate of power commmpton - e D B9 b Vo 0.64 bw ton

COMPARATIVE OPERATING COSTS
Aswrning the meching will be weod D000 hours par yoar with an aveiage ma
chine load of 74% at the prosent slectric rate of SOCOA bk, tesulls ae #
faltom
Without brush cleaning system.
1500 tons = 75% » 0.89 kv tom » 3000 hawrs yeuor

» $O008, bk = $114,142 por yoor
With brunh cloaning vystumn
1500 toos = 757 » 044 b tan » 2000 how s yow

* 50008 hah <« SA2.080 por your

OPERATING COST RIDUCTION PER YEAR, 332042




