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total hours during period May 15 to October 15 that t}le establishment is-

m =
open for business. ' .
b = fraction of maximum load from internal heat under-average operating con-

Bersgd el ot 3

ditions. -

¢ = fraction of maximum load which is-due:to

design conditions. T e B )

f = ratio of the number of hours for a particular city, when the outside wet-

_ bulb exceeds 65 F, during the period June 1 Jto. October 1 to the total number

" "--of hours during that samé period. 'Total hours are assumed as 8 hr per

day period for barber shops; department stores; funeral parlors; offices,

-+ .- - short hour restaurants;:and -specialty.shops, and :12:hr-per day:period for.
. drug stores, long hour restaurants, and tl/lga,t‘,_el_'g. el e .

.external sources. at maximum

It should be pointed out that certaiil sotitherni cities‘may have seasons’
longer than the 5-month period indicated in Table 5. If it is desired to
consider a longer season of ‘operation; the ratio-of*full load operating hours

“to hours open for ‘business is smaller;”in“other ‘words,” the refrigeration

load factor is lower. This is true because the extra increment of days added
will be. a relatively light load, 'since.the table already includes the more
severe part of the season. . i ' o
The season electrical power cost, for refrigerating equipment is then given'
by the following equation: - » - o . s
. ' T 0746 (bhp)) TH, R - X
- geason power costs = ————(—ﬂ—e— . . 3,
where ‘

bhp. = brake horsepower. per, ton (see.Fig. 1) for average load during per.ibd.
o ](Due)ia}iowance-should be. made for poorer ¢ompressor efficiency at light

oad. o .
maximum refrigeration design load, tons.:" -
equivalent full:load refrigeration operating time, hours (from Table"S)'._:
power cost, including demand and energy charges, dollars per kwhr.  }
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In considering refrigeration power consumption, it should be noted that. -

the use of weather records for a specifi¢ year may lead to large inaccuracies’
in estimating operating costs, since there may be wide variations from-

year to year, and therefore, average yearly weather records should be used

rather than those for any individual year. .

If the refrigeration compressor is steam turbine driven, the same general, -
method can be followed, taking into account average wafer rate per brake

horsepower-hour and t_h_e cost .of steam.

Condenser Water o
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Condenser water cost estimates can.also be-based on e(iuivaleht full load:

operating hours of the refrigeration equipment.. The varying temperature

of the water at its source, as well as the temperature of the discarded water,
must, however, be taken into account. .:In.general, when water is pur-

chased, control is provided to hold the leaving water temperature (or
condensing temperature) constant; and in such case the entering water
temperature becomes the major variable, and the gallons per minute per
ton can readily be calculated for any water temperature rise. *

The following equation for cost of condenser water is useful:

-B=0060aTH.C - . @

motor efficiency at average load (decimal) L .

N

Owning dnd Operating Costs {5 %1 - {%: A%y, 975

 where::-; B O Ao UE O TS

B
a = average gallons per (minute) (ton).; .
/T = .tons of refrigeration at maximum design load.
H, = equivalent full load refrigeration operating hoirs (Table 5.
C = water cost, dqlla.;s per 1000 gal.

Gst of water for refrigeration during period, dollars.”

The. average gallons per. minute .pér tonmust take fixit.d--éc'co&xk-:ﬁhé

variable water. témperature. - When. well water is used as ia;source, .and

- entering 'and leaving.temperatures are_considered .constant, the. average

gallons per.minute per ton, obviously, are equal to the design gallons per
minute per ton: . .Hoquer;_;wben the source is river or lake v_%gf,t;gr, ltsmg;-
imum seasonal temperature.will generally, be reached at the same time that
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* Ya.lu;ls given are representative of dichlorodifi th; ip: i hi ﬁf about 25 tons

'y .Bu’ 0 diti i appli i R i of 11, hi - re u . ]
l:ogl‘i: l;’“gmea may be lower. Values shown are for liquid refrigerant st cond hy s y(gds\f?;
g). Bubcooling of the liquid may decrease these values approximately 0.3 p 1o 0.5 for

each Fahrenheit degree the liquid temperature is lowered.

the refrigeration load factor is highest. The average gallons per minute per

ton should be calculated from known or estimated water temperatures
, be-
::HSQ they vary through the season. Maximum water mainr;,emperatures
¢ given in Chapter 35, but should always be verified locally. In lieu of
s tedious work, the average gallons per (minute) (ton) may be taken as
. bercent of design gallons per (minute) (ton) with reasonable accuracy,
I the condition of variable temperature of entering water obtained from

. Tivers and lakes.

i Cooling towers and evaporative condensers virtually eliminate condens-
; g water charges since the windage and evaporation losses are seldom over
WO or three percent of the water circulated.

The savings in water consumed often times will not in itself justify the
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