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CHECK LIST FOR BUYING HOME FREEZERS

How does the cost of buying a home freezer com-
pare with other methods of securing frozen food?

What type of cabinet should I buytop opening
or front opening? Should I consider a large walk-
in freezer?

What size should I buy? Can it go through a 30-
inch door? Can it be "knocked down" and re-
assembled inside the room?

What method of food freezing: by fan, by direct
contact on a freezer plate, by still air in a special
freezer compartment, or by freezing within the
storage compartment.

Should I buy a sealed or open type refrigerator
unit?

What refrigerating capacity has the box for
freezing? Is it capable of maintaining 00 F. when
in 1100 F. air temperature and do a stated amount
of freezing? Does the temperature fluctuate when
a load is placed in the freezer?

Will I receive adequate repair service on this
unit?

Is the box equipped with a temperature warning
device?

Is the freezer cabinet insulated with at least 4
inches of insulation? Is it vapor-sealed on the
outside? For walk-in freezers 4 inches of insula-
tion should be used for the 35° F. room and 8
inches of insulation in a 00 F. room.
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Buying or Building a Home Freezer
By

F. E. PRICE and M. G. CROPSEY, Agricultural Engineers*

OME FOOD FREEZERS are relatively new appliances that are now
appearing on the market. Functionally, they differ frnm the

domestic refrigerator in that the freezer cabinet is kept at a 0° F.
temperature for the purpose of keeping food in a frozen state. Tem-
perature in the domestic refrigerator averages from 35° to 45° F.
and is used for temporary food preservation in the home. As they
differ in use, so also there is a difference in the technical problems
involved in their selection. For this reason, people often seek guid-
ance in the selection of the unit that best meets their needs.

The purchase of frozen food in small quantities from the local
store and storing it in the freezer compartment of the domestic re-
frigerator may be the most economical method of providing frozen
food. This plan would be more workable for the small city family
than for a farm family. The freezer compartment must be large
enough to meet minimum family requirements.

Rental of a freezer locker in town may be the preferable
method of securing frozen foods for the family Normally, 5 cubic
feet of storage rents from $5 to $8 per year. This will keep on an
average of 200 pounds of frozen food. Ordinarily, a cubic foot will
hold 40 pounds of food, and at this rate, it will cost from 2 to 4
cents per pound per year. More frequent loadings will reduce the
cost per pound stored per year.

Many families have indicated a desire to buy factory-made food
freezers for their homes. Some of the problems with which they
will be confronted in the selection of a freezer cabinet include: size
of unit, type of door opening (top or front), convenience and econ-
omy of operation, and the relation of these factors to particular
family requirements.

Consideration may be given to the possibility of making a
home-built freezer cabinet or walk-in freezer. If one has the skill
and the tools to build a cabinet and can obtain the material, a, freezer
can sometimes be built at a saving. Oregon State College has de-
signed a number of home-built freezers that are listed in Table 2.

The information in this circular is presented as an aid in ap-
praising and selecting home freezing equipment to meet various fam-
ily needs.

The authors acknowledge the valuable assistance rendered by W. H. Martin, profes-
sor of mechanical engineering, and Andrea Overman, associate home economist, in preparing
this publication.



4

I

COST OF OPERATION OF HOME FOOD FREEZERS
When deciding whether to buy or build a freezer cabinet, the

cost of storing a pound of food per year should be estimated. This
can be figured in the following manner: allow 6 per cent of original
cost for depreciation (15 year life), 4 per cent interest, and 1 per cent
per year for repairs; estimate the total probable electrical cost per
year (Table 1); and add all these costs together. On an average, a
cubic foot of storage space will hold 40 pounds of food. Divide the
total cost per year by the number of pounds stored to find the cost of
freezing and storage per pound of frozen food per year.

For example, assuming a 15 cubic foot freezer costs $400.00, the
probable overhead and operating costs per year would be:

Depreciation at 6 per cent (15 year lif) .$26.66
Interest at 4 per cent 8.00

(Only 2 per cent of total is taken to allow for depreciation.)
Repairs at 1 per cent 4.00
Electrical costs at 20 a kw.-hr. 20.40

(85 kw.-hr. a month)

Total costs per year $59.06
or $4.92 per month

A 15 cubic foot freezer should hold (15 x 40) 600 pounds.
Assuming the freezer is filled once, the cost per pound per year to
store a filled box is $59.06 600 = 9.80.

If the freezer is filled twice in one year, the food stored is 1,200
pounds, and the cost per pound is reduced to 4.90 per pound.

Table 1. PROBABLE AVEIrAGE KILOWATT-HOUR REQUIREMENTS PER MONTH FOR
HOME FREEZERS

Size of freezer
Cabinet Kilowatt hours

5 cubic feet 35
10 cubic feet 60
15 cubic feet 85
20 cubic feet 110
25 cubic feet 130

Walk-in5
140 cubic feet, 35° F. room

30055 cubic feet, 00 F. compartment

4-inch insulation of 35° F. room.
8-inch insulation of 0° F. compartment.

In addition, for many families, the convenience of a freezer in
the home and the high quality of food obtained cannot be measured
in dollars and cents.

STATION CIRcuL 171

Kilowatt requirement
per month
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TYPES OF FREEZERS
In general, there are two types of cabinet freezers: the top-

opening or chest type; and the front-opening or reach-in type, simi-
lar to a domestic refrigerator. There are advantages and disad-
vantages in each type.

EGON STATE COLLEGE
RI. EXPERIMENT STATION
PT OF AGRI ENGINEERING

o.cRopsEY JULY 1946

Figure 1. Freezer types: top, top opening; bottom, front opening;
walk-in type not illustrated
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As a rule, the top-Opening chest is less expensive to build; con-
sequently, the price per cubic foot capacity is generally less. The
doors do not freeze shut so often, nor is there an inclination for
them to sag and cause air leakage. In a top-opening chest defrosting
is accomplished by removing all the packages, turning down the
freezer, brushing the plate or coils free of frost, wiping or scraping
up the defrosted material from the bottom of the freezer, and re-
placing the packages. Frost accumulation is usually much slower in
the top-opening freezer. Operation is generally considered slightly
more economical as there is less tendency for cold air to escape when
the door is opened. However, there are reports which are in conflict
with this latter conclusion, and more tests are needed to clarify the
point.

In the front-opening type of freezer, packages are more readily
accessible. This is its principal advantage and often is the deciding
one. The front-opening cabinets have better circulation of air and a
more even distribution of temperature. The refrigerant coils or plates
are usually near the top of the box, and the colder, heavy air naturally
moves toward the bottom, providing circulation. Also, the shelves can
be freezer plates which makes for economical operation. This aids de-
frosting as pans can be placed directly beneath the coils and the water
collected. Since the storage space is in a vertical position rather than
horizontal, this type of cabinet occupies less floor space than a top-
opening box of equal capacity.

Walk-in freezers are usually built with two compartments, a 35°
walk-in room and a 0° reach-in or walk-in section. The original cost
would be higher than a cabinet type freezer, but the initial cost per
cubic foot and the operational cost per cubic foot are considerably
lower. Unless one has sufficient food to store, however, this is not
a practical unit.

SIZE OF FREEZER

An important factor to remember in buying a freezer is whether
it can pass through a 30-inch door, or more specifically, whether it
can go through the doors of the house to the location one has selected.
Another factor to be considered is: How many cubic feet of storage
will be required in the freezer? It is generally agreed among home
economists that approximately 5 cubic feet per person is desirable.
This is merely a figure for calculation. In general, people who live
on farms produce a large quantity of food, much of which they plan
to preserve. Farm families may need more than 5 cubic feet per
person. Families living in a city or in urban districts, who do not
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produce food or practice quantity buying of food for freezing, may
not need this capacity. It has been found that, after using a freezer
chest for several years, most families require more than the 5 cubic
feet per person.

INSULATION

At least 4 inches of cork or the equivalent in resistance to heat
transmission of other types of insulation is necessary for a freezer
cabinet, Of course, larger thicknesses would make for more eco-
nomical operation and less heating of the box. At 2Ø per kilowatt
hour with average compressor efficiencies and house temperatures, it
will pay to insulate up to 20 inches (Figure 2).

The difficulties of reaching over the large thickness of a cabinet
wall to an article within a box, the large floor space required by a
cabinet, and the small increase in saving generally prohibit cabinets
built with thicknesses of insulation in excess of 4 or 5 inches. For
walk-in freezers the 35° F. room should have insulation at least 4
inches thick and the 0° F. compartment 8 inches thick.

Under average conditions of manufacture, spaced or crumpled
aluminum foil has a resistance to heat transmission of about the
same value per inch as cork, but with the added advantage of being
lighter per cubic foot of insulation. Aluminum foil, however, does
not last well indoors as it tends to break up from movement.

VAPOR BARRIER
How well sealed is the outside of the freezer box against mois-

ture infiltration? The vapor pressure difference between the outside
and the inside of a freezer box tends to force moisture as vapor from
the room to the point of lowest temperature in the freezer which is
the coils or freezer plate. Unless an adequate vapor barrier is in-
stalled in the outer wall, the vapor from the room will move toward
the coils through the insulation where it will condense to form ice in
the insulation or on the coils or plate. In. time, moisture may collect
to such an extent that the insulation will become worthless, rotted,
and deteriorated; and swelling of the box will take place due to the
formation of ice. All cabinets should be vapor-sealed on the outside
of the insulation. This may take the form of a metal exterior with
the component parts sealed vapor tight at the edges.

A common vapor barrier, particularly for cabinets or walk-in
freezers of wood construction, consists of a layer of asphalt-impreg-
nated paper that is installed just outside the insulation. Though this
is not a perfect vapor barrier, a good grade of refrigeration vapor-



000PERATIVE RSEARC1I XTEMSION WOmC

AGRIGLILTURE 8 HOME ECONOMICS

OREGON STATE COLLEG
CORVALLIS, OREGON

DEPARTMENT OF ABBIGULTURE ENGINEERIMB
o s DEPT OF AGRICULTURE COOPERATING

I5CU.FT. FARM FREEZER
OREGON SHEET I OF 2

DESIGNED BY E.PRICE. W. 4MARTIW. NPSINNARO
jCBURSIK MGCRDPSEY DR*P4 ( MUCROPSEY

A HOMEBUILT FREEZER

VAPOR BARRIER

INSUL.ATON BETWEEN STUDS
NOT SHOWN FOR CLARITY

Figure 4. A 15 cuBt home-built freezer box.



.80

70

a: .60
ILl

a:
50

j2O
zu,

a: 0
I-LU

00
.00

0

EXPERIMENT STATION
OF AGRI. ENGINEERING

.GCOPSE 1946

NSULTION

JW ION

..

.TU./Q.Ft
PE9.

. jINSUL.kTIQ

R. DE

SQ. FT1 PER

ULATIbN 4%

IN.:

INCH

6ç%

.30

NTER

KWH
K

130

ST 'N IN

HR. .1['A'1lOOO 8.T.U.

'- p

11.R,g1I LATE
NCH

__
DEFRECIA ION ND IN

2 I0 12 13 15 16 '7 8

Figure 2. Cost of maintaining a temperature of 700 F. to 00 F. with a small capacity compressor for various
thicknesses of insulation.

3 4 5 6 7 8 9

THICKNESS OF INSULATION IN INCHES OREGON STATE COLLEGE
AGRI.
DEPT.
M 'C JULY



IC FORIS004L3 OR
HERE

PLATES ARO&Jo EACHCOU.

0

0

ICE FORMSFREEZER

PLATE OR
21OU.con_s

0

OREGON
AGRI.
DEPT

194

BUYING OR BUJLDING A HOME FREEZER 11

barrier paper, lapped and sealed at the joints with asphalt, is consid-
ered adequate provided the cabinet is constructed so that small vapor
leakages can be removed by defrosting the coils or plates.

Some cabinets (Figure 3) have the coils or freezer plate inside

CONVENTIONAL CABINET WITH COILS OR
PLATES WITHIN THE FREEZER BOX

THIS BOX SHOULD BE SEALED AGAINST MOISTURE PENETRATION AROUND THE ENTIRE
CABINET NEXT TO THE OUTSIDE WALL. MOISTURE VAPOR THAT DOES PENETRATE THIS
VAPOR BARRIER PASSES THROUGH THE INSULATION AND FORMS AS ICE ON THE COILS
OR PLATES AND SUBSEQUENT DEFROSTING REMOVES THIS WATER.

CABINET WHICH USES THE INSIDE WALL
AS A FREEZER PLATE

THIS CABINET SHOULD BE HERMETICALLY SEALED AROUND THE ENTIRE OUTSIDE
TO THE TOP EDGE OF THE FREEZER PLATE. IF MOISTURE VAPOR DOES PENETRATE
THE VAPOR BARRIER IT CONDENSES IN THE FORM OF ICE ON THE FREEZER PLATES
WHICH ARE NEXT TO THE INSULATION. THERE IS NO OPPORTUNITY FOR REMOVING THIS
MOISTURE AND FOR THIS REASON THIS TYPE OF FREEZER BOX SHOULD BE ESPECIALLY
WELL SEALED 01 THE OUTSIDE. ASK YOUR DEALER FOR INFORMATION AS TO HOW THIS
TYPE HAS BEEN TESTED AGAINST MOISTURE PENETRATION. STATE COLLEGE

EXPERIMENT STATION
OF AGRI. ENGINEERING

M.G.CROPSEY JULY

Figure 3. Freezer cabinets with coils inside box walls and
within the cabinet.
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the box. It is not serious if small quantities of moisture vapor pene-
trate the outside vapor seal as this moisture will pass through the in-
sulation and condense on the coils in the form of ice that is removed
subsequently during defrosting. The type of box in which the coils
or plates are within the cabinet walls (Figure 3) should have special
care in forming an airtight vapor seal around the entire outside and
into the top edge of the freezer plate. There is no provision for
removal of water that collects on the plate or coil in the form of ice
next to the insulation, and in time this accumulation can cause serious
damage to the cabinet. Check with a dealer on what precautions
have been taken to secure an absolutely vapor tight box of this type.

If a box is made of metal, moisture may penetrate at the joints
of the component metal parts of the cabinet. Of course, it is not
possible to inspect these boxes from the inside to determine the ex-
tent of sealing; but as a part of the guarantee, the attention given to
securing a vapor tight seal should be stated, together with mention of
the tests that have been made to determine the extent of vapor
sealing.

WORKMANSHIP

The workmanship and hardware should be checked as follows:
Are the materials rust resistant? Are the hinges and latches strong
enough? Is there provision for the door to follow the gasket when
the gasket becomes worn? How do the edges meet and are the re-
frigerant pipes fitted well?

Porcelain is perhaps the best finish for the freezer; however,
lacquer or enamel metal surfaces are satisfactory.

METHODS OF FREEZING
There are four methods of food freezing within a box: by con-

tact with a freezer plate, by fan, by still air in a special iow tempera-
ture compartment, or by freezing within the storage compartment
with no special provision. Fans accomplish the quickest rate of
freezing, but are 'not adaptable to small chest -type freezers. Direct
contact with a plate is a very satisfactory method: Freezing is
accomplished merely by placing food on the plate. Freezing within
a special compartment in which the temperature is considerably
lower than that of the storage compartment is a satisfactory method.
Freezing by still air in the freezer cabinet that does not have a special
freezing compartment is the slowest method. With this method, one
should not depend on freezing any great quantity at one time or
very large pieces. This latter method has the disadvantage of pos-
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sibly raising the temperature of the storage compartment when large
quantities of food are frozen at one time. Careful management can
overcome this disadvantage in most instances.

MECHANICAL FEATURES

There are two general types of refrigerating systems, the sealed
and the open type. The sealed type is one in which all connections
are either soldered or welded together at the factory, and is designed
for repair at the factory rather than by, local service men. Each
type has advantages and disadvantages. To repair a sealed type,

Figure 5. Types of condensing units: left, hermetically sealed unit;
rig/it, open type unit.

the whole unit needs to be replaced while the disabled unit is being
repaired. Oil or refrigerant cannot be added by a serviceman. If
the unit is not well-made, it may be necessary to replace the entire
unit for lack of means to do a repair job. In the open type, the
compressor, evaporator coils, and other accessories making up the
refrigeration unit are assembled in such a manner that replacement
of parts and repairs can be made by a local service man. Sealed type
units are particularly advantageous where there are not competent
servicemen.

REFRIGERATION PERFORMANCE
The refrigeration capacity in general depends on two factors:

size and speed of compressor, and amount of coiling or freezer plate
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surface.. There are many combinations that will give the same rë-
suits. The 1946 data book, Refrigeration Application, on page 343
states that "the refrigeration system be capable of maintaining 0° F.
or below in the storage compartment when the cabinet is located in
1100 F. ambient, and should have capacity to do a stated amount of
freezing." The specified amount of freezing should be stated in
BTU's to permit a uniform comparison between various freezers.
Also, there should not be too great a fluctuation of temperature
preferably not more than 2° above or below 0° F.

The size of electric motor gives an indication of the compressor
capacity. Motor sizes should be compared for freezer cabinets of
the same cubic extent. The motor size will be shown on the name
plate of the motor.

SERVICING OF UNIT
The possibility of securing good service from a dealer or local

repairman for a particular unit may be the deciding factor as to
whether one type or another is chosen. The freezer should be se-
lected for which a local serviceman is available. The serviceman
should be reliable and should have a supply of repair parts for the
refrigeration unit selected. The guarantee should be read carefully
to determine the stipulations regarding the replacement of parts.

SPECIAL FEATURES

Germicidal lamps, brine tanks, lights in the compartment, spe-
cial drawers, and unique methods of defrosting are only a few of
the gadgets found in the modern freezer cabinet. As a whole, too
many of these things take away from the storage capacity of a box.
If they are well-designed and put out of the way, they perhaps have
their place. Germicidal lamps tend to reduce mold and bacteria in
a box, but if allowed to remain on continuously will increase the
speed at which rancidity takes place in exposed fats or meats. Brine
tanks produce a more even temperature and reduce fluctuation. Also,
when a large quantity of food is placed in the cabinet to freeze at
one time, it tends to reduce the load on the compressor. Brine tanks,
however, should not be used at the expense of refrigerator capacity
in a unit. Lights in a freezer compartment add convenience.

WARNING DEVICES

All boxes should possess a warning device that indicates that
the temperature in the box has risen above the freezer storage level.



cubic foot top opcning reach-in. 0 F. freezer
cubic foot top opening, reach-in, 0' F. freezer

o cubic foot and a 200 cubic foot walk-rn, 35' F. to
reach-in 0' F. compartment. (Shavings used for
o and 210 cubic foot walk-in room with a 56 cubic
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ELECTRICAL INTERRUPTIONS

In communities in which electric service is likely to be inter-
rupted often, it may be advisable to consider the impracticability of
buying a freezer cabinet. Nevertheless, with modern well-designed
freezing units, this is not a great hazard. In one particular test re-
cently, a 2 cubic foot freezer went for 72 hours without electricity
before the articles of food began to thaw. Larger boxes will go for
longer periods. For extended electrical interruptions of consider-
able time, dry ice can be added to the box to keep the articles frozen.

PLANS FOR HOME-BUILT FOOD FREEZERS

Oregon State College has designed a number of freezers that
can be built by laymen. Table 2 lists the types of freezers for which
plans are available. The drawings for walk-in freezers include a
general plan of the freezers, details for framing the doors for fac-
tory-built doors, a small drawing of the condensing unit and freezer
coil hook-up, a bill of materials, and a mimeograph instruction sheet
for building the freezer.

Table 2. LIsT OF PLANs FOR HOME-BUILT FOOD FILEaZERS

(Available at a nominal charge from county Extension Agents or the Agricultural Engi-
neering Department, Oregon State college, corvallis,)

Plan number Plan description

550 15
5.51 20
5,52W 13 om with a 44 cubic foot

insulation)
5.53 14 foot reach-in 0 F. com-

partment, (Commercial type insulation is used)
554 A 220 and a 285 cubic foot walk-in room with 160 cubic foot walk-in 0 F.

compartment. (Commercial type insulation is used)

The plans for 15 and 20 cubic foot top-opening freezers include
a detailed drawing of the freezer, a small drawing of the condensing
unit and freezer coil hook-up, a bill of materials, and a mimeograph
instruction sheet for building the freezer. Figure 4 illustrates the
top-opening freezer in 15 and 20 cubic foot sizes.

The cost of a home-built freezer can be estimated from the bill
of materials that accompanies the drawings of the various freezers
designed at the College. The decision to buy or build a freezer should
depend on the degree of carpentry skill of the builder, the avail-

- ability of materials, and the relative costs between the home-built and
factory-built unit.
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Top-opening

\VaIk-n
Walk-in
Walk-in
Walk-in
Walk-in
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* Theoretical capacity.
f Beef cooled from 90 to 0° F. in 6 hours.

Shavings for insulation.

A rapid rate of cooling in the 35° room can be accomplished by
hanging meat with sufficient space between pieces to permit easy cir-
culation of air. Boxes of apples, pears, or similar large articles should
be set on pieces of 2 x 4-inch lumber laid flat on the floor to allow
circulation of air beneath the boxes. Packages or boxes should not
be set flush against the inside freezer walls, but should have an air
space of at least two inches.

VAPOR BARRIER IN HOME-BUILT FREEZERS

A good vapor barrier on the outside of any home-built freezer
to prevent moisture from accumulating in the insulation is important.
This subject has been discussed previously under the title "Vapor
Barriers," but it is brought up here again to stress the fact, as lack
of an adequate vapor barrier is a frequent cause of failure in home-
built freezers. The mimeographed instructions that accompany each
home-built freezer plan also give instructions for the installation of
the vapor barrier.

Table 3. DATA ON HOME BUILT Foon FREEZERS

Amount of Amount of
Capacity of Capacity of beef cooled beef cooled

Drawing number freezer freezer from 35° from 90°
for ordering 0° F. corn- 350 F. corn- to 0° F. in to 350 F. in

plans Type parirnent partrnent 6 hours 6 hours

Cubic feet Cubic feet Pounds Poun4s
5 50 15 None 38t
5.5U 20 None SOt
5.52 44 130 68 287

44 200 68 325
56 140 53 284
56 210 53 288

C A 160 220 59.5 277
160 285 59.5 220
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USE OF THE FREEZERS
Table 3 lists the data of the various types of freezers offered in

the plan service. Column 5 theoretically gives the number of pounds
of beef cooled from 35° to 0O F. in 6 hours. If beef or any other
food is placed in the freezer in large chunks, the rate of freezing is
considerably less than that listed in column 5. To obtain a fast rate
of freezing, place the food in small packages or wrapped pieces as
close to the freezing coils or plates as possible. In a freezer with
horizontal freezer plates this can be best accomplished by placing
the packages directly upon the plates.


