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transfer rate of the water cooler is considerably higher as a gener.

L s Sty

al rule
than that of a direct expansion cooler for the same requirements, Witﬁ ‘
direct expansion interchangers, it is almost impossible to keep the entire

system flooded with liquid, whereas

medium completely fills the space of the interchanger and perfect ¢
is insured.

Ice may be used for chilling water or air for condiﬁoning work, [
application is limited because of the cost of ice, and the difficulty o

with brine interchangers the cooling '
Ontact : |

handling it. The word “water cooling” is used advisedly in that th,

direct cooling of air by ice is, while not impossible, rather impractical, It |

might be said that ice coolers are economical for systems requiring 5

maximum of 20 tons per 24 hours where the load fluctuates considerably,

and wiere ice is introduced only as it is required to cool water. The most

general method of cooling water with ice is to spray- the water over th. ¥

surface of the ice, insuring as much contact as possible and approximatip

the same performance as the Baudelot type of cooler. Because of the
large fluctuations in load in the air conditioning system, th
refrigerating effect when ice is used is offset by the fact that there are nq
motor and condenser inefficiencies under partial load. Also, because the
cost of the mechanical refrigeration equipment for the small system is s

much higher per unit of effect, the fixed charges are small enough tg
overbalance the extra cost of the ice.’ : .

PROBLEMS IN PRACTICE

1 ® If, in a given air conditioning installation, fixed charges are estimated at
15 per cent per annum, what increased first cost would be justified for an auxi-
liary appliance on a refrigeration machine which could save $125.00 per year
in operating cost? Co

25. . oo
310 ‘? 500 = $834.00 increased first cost justified.

$125.00 capitalized at 15 per cent is,

2 @ Electrically driven Freon condensing units are to be used in an air con-
ditioning system, requiring 20 tons refrigerating capacity for conditions of
maximum load. An overall analysis of the seasons operating conditions shows
an average load factor of 62.5 per cent, and allowing for variable time intervals
of operation of refrigeration units installed, three-quarters of the operating
season, or 750 hours, would require operation of the equipment at one-half
load, and one-quarter of the operating season or 250 hours full load capacity
of the refrigeration equipment would be required.

The increased first cost of 2-10 hp, 10 ton condensing units over 1-20 hp, 20 ton
condensing unit is, $830.00 installed price, to the customer. -

The increased first cost of a 2-speed compressor motor of 20 hp size over a con-
stant speed 20 hp size motor including increased starter cost is $210.00. The
efficiency of the 2-speed motor above is 83 per cent-at full load full speed, and

79 per cent for full load at 14 speed. At 14 speed, full load is 14 total bhp of
full load full speed. ’

Discuss the considerations involved in making a decision as to whether a single
unit with a 20 hp motor of the 2 speed type would be used in preference to

" 2-10 hp constant speed units.

The cost of 2-10 hp 10 ton units in excess of 1-20 hp, Zd ton unit with 2-speed motor, is
" 3830.00 —$210.00 or $620.00, increased first cost.
represents an increased annual cost of $93.00 for 2
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At 15 per cent fixed charges, this
COMpressors over one COMpressor.

e higher cost of "}
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tage of 2 compressors instead of one compressor on an installation of this type,
an

-The agv breakdown service provided in the event one compressor is shut down for repairs
-jsin the

i ilizi licate machine. The
ted at one-half capacity utilizing the dup!
the SYSt%__lm.ggz;do?etggeggnstant speed unit wome l}l)gf}nerttz;t fuétgﬁgttl:nagg:éga l;g
otor ebC 2-speed motor at low s . setting .
iency of the tnt h densing unit would provide a lower
t that the condenser on the conde g %

y th?:lgl(s:ing temperature for 14 load operation with the sa}rln? ﬁngilh?iinsvtiaélgligs
refrigerant C°nture than would be the case with dllxphmte u:juts eac terl:llgl:ature ith it
water ter) nd condenser. Operation at a lower condensing

' i i 2-speed motor
own compresstt S ing compensating for the lower efficiency of the
ide for @ DO speed fied his kind, purely-a question as to whether
provxdepem ed at slow speeds. Itis, in a case of this , purely 1 as €0 whethes
when opera’ haser would deem an investment of $620.00 more and an incr sed ;
or not the B advisable to get breakdown service thru the installation o
harge of 39?;500 12;1 ¥ne:srt' cases, this increased first cost would not be walgl'uahn;:eddl:»acz‘lif ogls;
tu thllxat' satisfactory indoor conditions could not be obtained at oa.

m
the efficie!
however, 1

duplicate

- of the fac +

one-half the refrigeration capacity were available. '
e

crea: Y 3 tor over a 20 hp
i first cost of $210.00 for a 20 hp, 2:speed mot: r }
l::ed mielgxr to be used on a Freon automatic condensing ‘:in;'t f:;'ra;?
constant sp duty, justify the increased investment based on a lozfl tha?) r of
55 por ot an 5 aporsing bt of 000 b sotal o i 3 s oeres
tio i i ipment wo a oa ation
tion of the l‘eﬁllge{d.a‘l:“l)\ll:lotol' l(le)ﬂi(:,ien 2 speed, 83 per cent, at full speed; an

. cy P 9 X
Soer atn:l;l: {xo:lf speed. Motor efficiency constant sp?ed mb(:::or l:i xlx);rticc:llllty
gtl;e :vz(:a is to be used for condensing purposes and is to aw

’ trolled from the discharge pressure by means of automatic regulating
* contro

Compute increased first cost justifiable based on 15 per cent fixed charges
v:lr:;umbel? of years required to pay off increased first co§t.
A load fo;' 20 bhp load and 83 per cent efficiency, the kw input to thte con‘g)criees‘.lsgr
A tfcl:x!l w(:llxld be 20 bhp times 0.746 kw per bhp divided by 83 per cent motor e y
mo ]
or 18.0 kw.
At 14 speed,
10 bhp X 0.746 kw per hp _ 9.45 kw input at }4 speed.
0.79 efficiency ‘ -
For a constant speed motor installation, 10600 hours opgratxon at 18 kw load, requires
18,000 kwhr per season for operation. ‘ -
With 2-speed motor 750 hours at }4 speed and 9.45 kw input = 7080 kwhr.
For full speed operation, 250 hours at 18 kw input = 4500 kwhr. -
The total kwhr required with 2-speed motor = 7080 + 4500ce: b11,t5}180 wo;'.a »epeed
iti nsumption is redu y the use -
iﬁr:rt?rz;b%eog&skﬁ? ;he::'t;:aer%oowﬁ,ggo kwl;:r or approximately a power saving of
35 per cent annually. . ) - o 512600
. r kwhr, 6400 kwhr saving per year would mean a saving R
g:: )e:avr',el;vzti:hogtpl% per cent would justify an increased first cost of $853.00.

0 i 1d
r to the increased first cost of a 2-speed motor wou
g:li%h pe th:n%efd$§l;8rgg ?)?’d;(?l%l(l)ep; year, thus the net annual saving afgeé‘xcetgrel::;ng
for ﬁxgsrccharged due to increased investment woul;i btta) 351;860;);13350 gi’:fost xe 8% 2 p%r
2 i . ith a 2-speed motor ba . €
(ll:v?::l et'lz}}r:s: ilhzalvnl::lrge:éeﬁggrzg Z:;st gf $210.00 would be returned to the pqrchaser in
$210.00 <+ $96.50 or 2.18 years. )
imi saving exclusive of additional fixed charges to increased
i?tl%{l%-:pzé?rggg?;gil%‘%f 8192.(%0; net saving per year $160.50 and therefore, the
2-speed motor would pay for itself in 1.31 years.

For $.04 power, the gross saving would be $256.00; net saving, $224.50 and the 2—§p¢§§ -

motor would be paid for in 0.935 years.

"It is safe to assume that any appurtenance which will pay for itself in less than 5 years.

i i ically all purchasers of air
the above basis, will be accepted by practically '
;th?gﬁs;t;?u?gmeﬁt, provided an analysis of the above type is properly prefentgd
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