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flow: of ia from the tor to the d the jon vessel. Lib d I8 \VADOT passes
interposed an analyzer and a rectifier. Some water vapor w‘dl l.hmugh the analyzer and thence to the condenser. The weak
be boiled out along with the in vapor in the g tion from the tion vessel flows through the liquid

The. analyzer and rectifier serve to remove this water vnpor
from -the ammonia vapor. In-the 1y

heat exchanger and to the absorber. The liquid heat exchanger

the
passes through strong solution which is on 1ta way from the
absorber to'the generator. This reduces the ture of

Is the liquid entering the absorber and preheats the
lxqmd enwrmg t.he genemwr Further precooling of the weak

the, generated vapor somewhat to condense water vapor and
the resulting heating of the strong solution expels some am-
monia vapor without additional heat input. The ammonia
vapor then passes through the rectifier where the residual
- small amount of water vapor is condensed by atmospheric
cooling and drains to the gmernmr by way of the analyzer. _
The ammonia vapor, “which is still- warm, passes on to the
where it is liquefied by air cooling. The condenser

is provided with fins for this purpose. The ammqpia_thus
liquefied flows into the evaporator through a liquid trap ;
Hydrogen gas enters the upper-portion of the

d in the finned air-cooled loop between zhe
Tiquid heat exchanger and the absorber.

Actual unit construction includes additional refi
which increase efficiency or pmvxde operational fedtures but
the cycle described mbove is the fundamental cycle of ab-
sorption refrigerators.

PART ll: HOUSEHOLD FREEZERS

The functions of the household freezer are to pmwde a
stomge space at a temperature of 0 For below and a fast frees-
mg zone where limited quantities of fresh food may be frozen

and flows downward in parallel-low to the downward ﬂowmg
" liquid ammonia. The effect of the plzu:mg of a hydrogen at,
mosphere above the liquid ammonia in the evnpomﬂor is to
reduce the partial pressure of the animonia vapor in acdord-
ance with Dalton’s law of partial pressures. While the total
or gage p in the evap and the p in t.he
condenser are the same, there is sub: iall ¥

ina bly short time with minimum disturbance of the
stored-load temperature. These functions should be performu:l
with the following objectives in view:

1. Mini variati duewcy'clingofthere-'

{rigerating unit: .
2. Well insulated cabinet for jcal power
. 3. External surface temperatures in line with household re.
practice.

in'the space where condensation is taking placc and eonse—
quently the vapor pi of the ially
equals the total pressure.

‘Under Dalton’s law, the total pressure of a gas mutu:e is
equal to the sum ol’ the partial pressures of the mdxwdunl
gases. Consequently in the, the partial
vapor pn’.-mue is less than the total pressure by the value of
partial pressure of the hydrogen The lesser ammonia vapor

results in of the in with ahsorp-
uon of heat, from the sur gs of the tor and the
cooling of the interior of the xefngcrator

The cool heavy (strong) gas mixture of hydmgen and
ammonia vapor formed in the evapomtor leava the bottom

of the and passes d ugh the gas bmt
exchanger to the absorber.

Since the weight of a gas is pmportmml t its molecular
weight and the molecular weight of ia is 17 and the

molecular weight of hydmgen is 2, it follows that the specific
weight of the strong gas is greater than that of the weak gas.
This dxﬁ'e:ence in speclﬁc wexgh'x is alone sufficient to initiate

4. &seofwwsnparuu!m{ngmwdspam
5. Efficient, reliable n.nd qulet. refngenhon sysfzm

6. SLurdy q! vapor

neahn ’

Durable and attractive nrpmmnee wn.h low odor levels ¢ con’
mdel;ed in the choice of internal materials,
CABINEI'S

Modern chest type freezers are of all-steel eonstructlon wnh
synthetic enameled exteriors. The exterior shell is stiffened at
the base by the bottom pan, which suppofts the msulahon,

- and a sub-base or angle iron frame. The top of the shell iz
strengthened by a ngld tie with the interior compa.rtment.'

This rigid tié may be in the form of a wood frame with a
decorative bréaker strip of rubber or ‘plastic, .or plastic
laminates may be used for both the decorative and struc-
tural functions. Baked enamel on steel has received prefer-
ence for the construction of interior comput.menr.s with
aluminum also in general use. Steel and copper’ tubing
are both in general use for evapomtor circuits. Interior com-
partments are generally supported by the bottom pan of the
outer shel] on blocks of rigid insulation. Lid construchon
ists of an inwardly flanged sheet ‘steel exterior

and the and the
absorber. The gas heat exchanger transfers heat from one gas
to the other. This saves some coolmgmtbe by
precooling the entering gas.

In the absorber, a flow of weak auluuon (wnter weak in
nmmoma) comes in direct contact with the strong gas. Am-
monia, is absorbed by water, and the hydrogen, which is
practically insoluble, passes upward from the top of the ab-
sorber through the gas heat exchanger into the evap
The liquid and gas flows are counter-current in the absorber.
Since perfect separation of gases is not possible, some am-
monis vapor passes with the hydrogen from the absorber to
the evaporator and determines the low temperature limit in
the evaporator.

. From the absorber the strong solution flows through the
liquid heat exchanger to the analyrer and thence to the
strong liquid chamber of the generator. Heat applied to this
chamber causes vapor to pass upwud thmugh the analyzer
and to the cond The passes ugh an aperture
in the generator partition into the weak liquid  chamber. Heat
apphad to uns .causes vapor and.liquid to pass
thPsmA!l ne plpe,asmanwhﬂ,h

carrying a p!ashc laminaté inner pa.ne] and s balloon- -type rub-
ber gasket. Counterbalancmg springs and & lid latch with pro-
visions for lockirig are standard equipment.

"Upright !reezem have followed the pattern of household
refrigerators or the larger reach-in refrigerators. Interior
lockér doors may be used to reduce air spxl!age and to form
convenient loading shélves when the main door is opened.
The qu&uon of n.l.r spx]lage from upnght. cabinets has re-
ceived L y tests comparing
chest and upright types indicate no, mgmﬁmnt. difference in
operating, costs with & reemxmble number of door openmgs
per day When the opening frequency. is high, as in a com-
mercial dispensing cabinet, the frost wcumuhuon in the
upright type may become bjecti , but in hiousehofd use
this objection has ot been expenenced !

Since 8 household freezer may be operated in damp loca-
tions guch as a’ cellar or may be used in a modern kitchen, it is
important that exterior surface temperatures be kept high
enough “to avoid objéctionable condénsation., The surface

‘ i |
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A,dpoentwthebmkerstnpauusu.EUythemumlmm

‘this respect. A’ minimum cross-sectional area of materials of
Jow thermal conductivity consistent with durability ‘must be

.used. Air circulation across the surface of the breaker strips
~‘ghould-be retarded as much ‘as possible. This should be ac-

complished by restriction, rather than by mlahon of t.he air

of the’ eompa.mnent is refngemted In the larger cabinets the
condensing unit may be contained in an’enclosure added to

'ommdofchemsdawdcabmetmdm@ummﬂymdmm

waste volume above the condensing unit, and in some cases,
thuhasbeenarmngedasnfoodthawmgmeornstomge
eomparhnent for wrapping mstem.ls

t for the “of 'the user include such

as the latter method will lead to a troubl
Surface temperature dépressions of 4 F deg below nmblmt in
a 70 F, room should be ptable. To avoid

items as: wire shelvm, baskets and partitions, interior light,
tor, and warning devww, all of which may

thisareas low-wattage insulated heater wire may be af.tached N

to the inside surface of the shell niear the top or near the front
mfhemeotupnghtdesxgn Aslmhrheatermaybeused
in, the door when necessary. Where condensing unit design
penmt.s, a portion of the condenser tubing may be attached
‘to the inside surface of the shell to elevate these surface tem~
penum Center mullions in muluple Yid cabinets are fre-
que.nt]y a source of condensation. It is advisable to provide
for frée air circulation under the cabinet to avoid oondmsauun
ander the bottom pan.

Insulation thickness of 3 to 4 in. is used on the &vemge
except in the lid, where considerably less insulation is usually

provided. “Insulation has been predominantly of the glass _

fiber and mineral wool types in batt form. The so-calied high
density form of these insulations which offers slightly better
insulation than standard grades has been extensively used.
Recent changes in manufacture of these fibrous insulations
have produced finer fibers with' more insulating value per
dollar of cost. Silica aerogel, certain expanded plastics and
special gases replacing the air in mass insulation offer inter-
esting possibilities for increasing the storage space by reducing

‘the insulation volume with materials of exceptionally high

insulating value. Since a substantial portion of the heat leak-
‘age of a eabinet occurs through the gaskets, breaker strips and
mechanieal supports, it is difficult to realize completely the
gain in insulsting effect indicated by the low conduct.mty
fsctors of these materials.

A high -resist to moisty i (.hrough
the outer shell of a freezer cabinet is of the utmost importance
for satisfactory. performa.nce dunng t.he long operahng life

normally d. While the a: of inthe
insulation by the process of diffusion can be oontml!ed by
mediocre sealing of the shell, the influx of t air

‘be factory installed o sold as s

- REFRIGERATING ‘SYSTEMS
The :evapomwr in the majority of current chest type freez-
ers consista of tubing bonded to the exterior surface of the food
compartment. Generally, the tubing is placed only on the
vertical walls, except where it is desired to form a fast-freesing
surface by refrigerating a portion of the bottom ot'a shelf.'A

* common form of this type of evaporator uses “copper or steel

tubing which is held against the exterior of the compartment
wall by various types of clips or clamps. A mastic with good
therinal conduction or tar may be used as a filleting material.
Aluminum food compartments and aluminum tubing may be
joined in an'intimate mechanical and thermal bond by the use

" of a special brazing process. The expensive equipment required

for this process as well'as subsequent surface treatment of in-

" terior surfaces’ has limited 1(5 use. The use of aluminum

e tor tubing introd special blem where con-
nectmns are made to tubes of mot.her material. This problem
may be sdlved by the use of special pre-welded joints which
are brazed in place by the customary processes. Wide vari-
ations are found in the ehoice of tube spacing and length. The
factors of cost and pressure drop in the evaporator tubing
require & short tube length on necessarily large centers,
whereas the factors of temperature drop from tube to wall
and-in the wall between tubes call for a long tube length;and
small center distances. Chest type freezer evaporators are
also formed- from refrigerated plates mounted vertically,
parallel to the food compartment walls, or as dividers between
sections. These plates may be of tube and plate type, or the
brazed double-wall type with, integral refrigerant passages.
Upnght freezer evaporators usual.ly consist of horizontal re-
fi ted plates which act as shelves. In some cases these

due to the small changes in internal air pressure whlcb occur
with cyclmg of the refngeraung unit (und the less’ frequmt

shelves are of an open construction of expanded mef-s.l or
wu'e bonded w the mingemnt tubing.
freezers are now available in. wlnch

due to door i 3 pendent of the
area of the ing. In actual 1 the difference

the evnpommr surface is generally shielded from view within

may be continually equalized by some venf.mg ar
such’as the lid or door gasket, but thé design must be such

thé refr d space and air circulation is accomplished by
fomd wnvect.lon with a small fan. The evaporator surface is

thattbemoxsmmentenngsuchnvmtmﬂbe" ited on &

def d by heat from hot nel'ngerant gas ar

surface where it can be readily removed durmg defrosting.
The process will work effectively only if the shell is.zealed so
that'its resistance to air flow is much greater than the resist-
ance of the venting means. Joints in the external shell are
sealed with various forms of wax, tars, and plastisols. The
effectiveness of sealing has been effectively checked by both
air pressure and vacuum methods

The problem of 1 the densing unit has ‘been
treated in three ways., The small sizes of ‘¢abinets generally
have a shallow food compartment which allows the condensing
unit to be located under the bottom insulation. This arrange-
ment offers & more accessible interior than the deeper com-
partments, but the ratio of floor area to usable volume is high.
The lowest ratio of floor area to usable volume is offered by the
design which locates the compressor under a step in the food
compartment. This arrangement, which may require more
costly fabrication, offers a convenient fast-freesing zone if the
bottom as well as the vertical surfaces of the shallow portion

direct electric heaters. Tbe defrost penod is normally only a
few mi ard is aut d by a timer switch:
In the selection of condensing unit size for this type of cooling
it must be recognized that the heat load for a given freezer
cabinet "will be raised to a considerable degree by adding
forced convection as afactor in the heat leak plus the fan
motor heat if t«he motor is located vm.hm t.he refngented
space.

CONDENSING UNITS

in the household refrigerator industry has indi-
cated a pm{exenee for the use of hermetically sealed systems
with wpﬂlary tube expansion device for freezers where re-

" lisbility is of paramount importance. Ease of replacement

should be considered. o

The low suction p involved in this application re-
qume good compressor construction with high volumetric effi-
ciency. Compressar motar loads will be relatively light in
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