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low temperature is pumped out of the evaporator and used at the poin¢
where it is required. ’

The ejector compresses the vapor which has been flashed into the
evaporator, plus any entrained air taken out of the water circulated, to 5
somewhat higher absolute pressure, and the vapor and air mix with the
impelling steam on the discharge side of the jet. The total mixture of
entrained air, evaporated water, and impelling steam is discharged into 5
surface condenser at a pressure which permits the available condensin,
medium to condense it. The resulting condensate is removed from the
condenser by a small pump, from-which it can be discharged to the sewer
or returned to the system in the form of make-up water, or part of it may
be returned to the boiler feed pump. 4

As the normal temperature of water required for air conditioning
purposes is between 40 F and 50 F, with an average temperature of
approximately 45 F, this type of water cooling is particularly desirable,
as the efficiencies and operating costs compare very favorably with other
types of refrigerating equipment, especially in view of the fact that the
cooling apparatus is, as a general rule, less expensive to install.

Approximately three times as much condenser water is required for the

. steam jet cooling system as would be necessary with other types of

mechanical refrigeration, but as the system can be designed with a large

number of jets, each of which can be cut off as the load falls below maxi-
mum, constant refrigerating efficiency is maintained and frictional losses
and volumetric inefhciencies are kept at a minimum.,

The slight amount of air which may be entrained in the cooled water is
removed by a small secondary ejector which raises.the pressure sufficiently
so that the air can be discharged to the atmosphere. A small secondary
condenser, of course, is necessary to'condense the steam used in the
secondary jet. - o ’

Steam jet refrigeration has an advantage where cooling towers are used
for supplying the condensing liquid, as there-is a great saving in the
amount of steam used per ton of refrigeration. As the outdoor weather
conditions vary the load on the cooling system, the compression ratio
between the condenser and evaporator can be reduced and less propelling
steam need be used per ton of refrigeration developed. Roughly, in air
conditioning work, mechanical compressors show .a falling off of 30 to 40
per cent in the power input when using the most economical arrangément
of compressors, as the load varies from 100 per cent to 25 per cent-of the
. rated capacity; whereas with steam jet cooling equipment, the amount of
steam required for producing the necessary refrigerating effect falls off in
direct proportion to theload on thesystem. When steam refrigerationisem-
ployed with cooling towers, the efficiency increases as the output is reduced.

Compressors and Refrigerants -

There are many different types of compressors; a number of refrigerants,
different types of evaporators, condensers 2and arrangements of the cycle,

and each type has its particular place and usage.
The generally used compressors are of the following types:

3. Rotary co.mpressors.
4. Steam jet compressors.
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- 1. Recipfocaiih'g CcOmpressors.
2." Centrifugal compressors.
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1. Water vapor.
Carbon dioxide. .

i sdifluoromethane. )
g;z:iz::gi:ethane, sometimés called methylene chloride.
Methy! chloride. :
Ammonia. -

_ Sulphur dioxide.
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R“ﬁ’:ﬁiﬁgf Wateizf vapor, dichloromethane, or other low pressure refri-
hcsalt-ant and they are used in both'commercial and domesticair conditioning
g ’

n developed to a point where their efficiency is
sys;emsa t{g?yog:::ﬁgﬁevery satigfactory.' Rela];iVely low speed opera-
hig aIzlkes. them desirable for general use inlarge installations. They are
nfo ntwr:: types, vertical and. horizontal, either single or double acting. The
gorizontél déuble-a'cting compressor is not generally_p_sed in air condlxtnon-
ing except when carbon dioxide is used as the refrigerant in. the larger |
!ngustrial systems. Vertical, single-acting,_egcased c_rank, reciprocating
i:%mpreséors of the uniflow type with valves in the pistons have pm\ﬁen
reliable and are used in capacities from 1 hp to more than 1031 hp. thg;
ciprocating compressors can be gsedvnth more refngeéa.mt'sd 1an ?ed er
types of compression units. For instance, when carb()nd ioxide is usf 1 as
the refrigerant, a reciprocating compressor is require lrz’ecause o b
extremely high pressures and the relatively high ranp of compression.

The production of refrigeration at temperature levels frorrfl 25 Fﬁto
55 F for general air conditioning involves special types of refrigerating
compressors. Among these are: : ,

1. Centrifugal compréssors using a volatile refrig.eranf.:‘

2. Centrifugal compressors using water as a refngeran_t.

3. Steam jet or vacuum systems using water as a refrigerant.
4. Rotary compressors using a volatile refrigerant.

; i ic thane or.

The first two types, centrifugal compressors, using d{chlorome'
water vapor, can theoretically be used with any of the other refr}gqranttlzls,
but the resulting loss in efficiency with the higher pressure gases limits the

" centrifugal compressor to the two refrigerants named. At the present

time the centrifugal compressors are limited to air conditiong Systgms‘?f
a minimum of 50 tons and more. Centrifugal compressors are usually
built in two or more stages where the compression ratio 1s high, and their
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