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Heating By Reversed Refrigeration
By FRANKLIN A. ENRIQUEZ, AE II

T ODAY, with the advancement of air condi-
tioning, small refrigerating units are being

used for heating purposes during winter and as
cooling devices during the summer. Greatest
efficiency is obtained when maximum capacity of
the system is used at all times throughout the
year. Also, the system gives better performance
where the amount of heating during winter is
about the same as the amount of cooling during
summer.

A refrigerator is commonly known to the engi-
neer as a Heat Pump. That is, heat is pumped
from a lower temperature to a higher one. In
the case of the mechanical compression refrig-
erator, shown in figure I, the refrigerant at (1)
is in the form of a vapor at low temperature and
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Figure 1

pressure. Then at the compressor the tempera-
ture and pressure become very high. From the
compressor the refrigerant passes to the con-
denser where the vapor rejects heat and the re-
frigerant becomes a liquid. The heat rejected
can be removed by the air or water in contact
with the coils of the condenser. The liquid re-
frigerant in passing through the expansion valve
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Figure 2

between (3) and (4) loses some heat and its pres-
sure is lowered, the refrigerant being vaporized
to some extent. Then at the evaporator, all the
liquid is vaporized completely by the heat ab-
sorbed from the coils of the evaporator.

In the household refrigerator the heat abstract-
ed from the refrigerating box is rejected into the
surrounding air. Therefore, this refrigerating
cycle which is used for cooling purposes can be
used in reverse to heat homes during winter if
the evaporator is placed outdoors and the con-
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Figure 3

denser indoors, as shown in figure 2. Figure 3
shows the use of a refrigerator for cooling pur-
poses during the summer.

The Heat Pump will work best, according to
theoretical standards, when the absolute temper-
ature of the condenser T2, and the absolute tem-
perature of the evaporator T\ maintain the follow-
ing ratio:

Tx
C.O.P.= .

T T
J-2 ±l

This ratio is called the "Coefficient of Perform-
ance" and it is a measure of the efficiency of the
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Figure 4

cycle. Since this ratio should be as high as pos-
sible, in mild weathers where Ta temperature at
which the heat is absorbed, is large, the C.O.P.
will also be large.

A system of operation during summer and win-
ter is shown in figure 4. Here the same coils that

(Continued on Page 24)
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Three "Not-so-Secn
THAT HELPED SURPRISE 1

1 ALLIS-CHALMERS TRACTORS-
have helped Uncle Sam's Seabees hack air-
ports and roads out of densest South Pacific
jungles, with almost "impossible" speed.

Among the first pieces of equipment to land
on island beach-heads, they have helped beat
the Japs to the punch time after time.
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et" Weapons
THE JAPS!

2 ALLIS-CHALMERS MERCURY
ARC RECTIFIER -

quickly provided a vitally needed
method of converting alternating cur-
rent—one of the keys to mass produc-
tion of aluminum that made possible
U. S. air supremacy.

3 ALLIS-CHALMERS TEXROPE
V-BELT D R I V E S -

Multiple V-Belt Drives, invented by
Allis-Chalmers, drive 75% of all
U.S.A.'s war production machinery—
speed a gigantic flow of planes, tanks
and guns to U. S. troops!

What will YOU want to make?
TODAY, Allis-Chalmers' great productive
capacity is directed toward the winning of
the war . . .

But after Victory, the same knowledge and
resourcefulness that have engineered over

1600 different industrial and farm products
will be ready to tackle your peacetime prob-
lems . . . to provide gas turbines, electronic
devices, many other new types of equipment
to meet your specific post-war needs.

VICTORY NEWS
Gas Turbines Take Up To 50% Less
Space: Plans for a 5000 HP locomotive
powered by 2 complete gas turbines
have already been drawn up by Allis-
Chalmers. Because of simple, compact
construction, these turbines require just
half the space needed by conventional
engines—deliver their power with un-
usual economy.

Engineers predict widespread use of
these revolutionary new A-C Gas Tur-
bines in ships, planes, locomotives and
other machines.

Simplifies Unit Substation Planning:
To aid industry in visualizing power
distribution needs, A-C field engineers
now use accurate scale models of Allis-
Chalmers Prefabricated Unit Substation
apparatus.

This "Unit Sub Builder" set eliminates
guesswork—means far more accurate
calculations. Xo bogging down in
charts, diagrams or tables. Call your
nearby Allis-Chalmers District Office
for full details.

TUNE IN
THE BOSTON SYMPHONY

Allis-Chalmers' coast-to-coast
radio program dedicated to the
men and women of American
Industry!

Hear the World's Finest Music
by the World's Finest Concert
Orchestra with Serge Kousse-
vitzky conducting. Over the Blue
Network, every Saturday, 8:30—
9:30 P.M. (E.W.T.)

ALLIS-CHALMERS MFG. CO.,MILWAUKEE, WIS.

FOR VICTORY
Buy United States War Bonds

FLOUR AND SAW
MILL EQUIPMENT

CRUSHING, CEMENT i
MINING MACHINERY

INDUSTRIAL TRACTORS
ft ROAD MACHINERY
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POWER FARMING
MACHINERY

BOILER FEED
WATER SERVICE

CHEMICAL PROCESS
EQUIPMENT

HALM E R S SUPPLYING THE WORLD'S
LARGEST LINE OF

MAJOR INDUSTRIAL EQUIPMENT



HEATING BY REVERSED REFRIGERATION

(Continued from Page 15)

are used during the winter to provide heat are
used in summer to abstract heat. For large
heating units this system proves to be very desir-
able over the direct heating by electricity or other
common methods. In actual cases, with favorable
conditions, heating by reversed refrigeration saves
space and cost of operation. In most of the cases
an electric motor is used to drive the compressor,
but in some cases a gas engine is used. When a
gas engine is used, the heat rejected by the engine
can be advantageously used. When the electric
motor is used, experimental results from ma-
chines installed in large buildings, show that for
the same energy input to the motor the heat
pump has a larger efficiency than that of electric
heaters. However, it must be understood that
for heating purposes only, the heat pump is not
very adequate, but where an air conditioning sys-
tem is to be installed, a heat pump is highly
desirable.
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