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American National Standard ANSI/AHAM HRF-1-1979
Household Refrigerators, Combination Refrigerator-Freezers,
and Household Freezers

"1. PURPOSE

1.1 The purpose of this standard is to establish a uniform
and repeatable procedure or standard method for measuring
specified product characteristics of household refrigerators
and household freezers. The “§tandard methods and thé
recommended levels of performance where they appear are
intended to provide a means by which different brands and
models of household refrigerators and household freezers
can be compared and evaluated with respect to character-
l‘;thS of significance i in the design and use of the producls

The standard methods and recommended levels of perform-
ance are not intended to prevent improvement and innava-
tion in product testing, design.or performance.

2, SCOPE

2.1 This standard applies to household refrigerators as
" defined in 3.1 and household freezers as defined in 3.2.

*2.2. This standard covers definitions, methods of computing
volumes and shelf areas, methods of determining volumes
of special features, performance test procedures, durability

“test procedures, methods for determining energy- consump— -

tion and energy factor and safety. .

2. 3 This standard does not include methods of testing
household refrigerators and household, freezers using.gas
“fuel as defined in ANSI Standard Z21. 19 '

2.4 The principal subdlws:ons of thls stanclard are as
follows: :

' Sect_ion | — Purpose
*-Section 2 — Scope
Section 3 — Definitions

Section 4 — Method of Computing Total Refrigerated
. Volume and Total Shelf Area of Household Refrigerators

Section 5 — Method of Computing Total Refrigerated
Volume and Total Shelf Area of Household Freezers -

Section 6 — Method of Computing the Volume of Special
Features of Household Refrigerators and Household
Freezers

Section 7 — Performance Test Procedures and Recom-
mended Levels of Performance for Household Refrigera-

tors and Household Freezers

Section 8 — Durability Test Procedures and Recom-
mended Levels of Performance for Household Refrlgera-
tors and Household Freezets

.Sechon 9 — Method of Determmmg the Energy Con-
sumption and Freezer Temperature of Household
Befrlgerators and Household Freezers

Section 10 — Method of Computmg the Energy Factor
ongus_eho]gl‘Bg:f_rlg_egato_rs and Household Freezers

Section 11 — Safety
3. DEFINITIONS

3.1 Household Refrlgerator A cablnet -or any part of a
cabinet which is designed for the refrigerated storage of
food at temperatures above 32 °F (0°GJ which has a source
of refrigeration and which is interided for household use.
It may include a compértment for the freezing and storage

“of icé and/or for storqge of food at temperatures below

32°F{0°C).

3.1.1 Basie Befrigerator. A refrigera’tor which includes
a compartment for the freezing and storage of ice and
intended for short-term storage of food at temperatures
below 32°F {0°C) and nermally-above 8°F1{~13,3°C).
Tt is.characterized by a refrigerated surface(s) that par-
tially encloses the freezer compartment and cools the
fresh food compartment by natural ¢onvection. It fre-
quently has a customer-removablé partition (called the
chillét or drip tiay) which when femoved exposes an
addikional area.of thefreezer refrlgerated surface to the
fresh food compartment. :

3.1.2  All-Refrigerator. A refrigerator -which does not
include a compartment for the storage of food at tem-
peratures below 32°F (0°C). It may include 4 compart-
ment of 7.1 liters or less for freez-ing andl storage of ice.

+3.1.3" Combination Befrlgerator Fréezer, A cabinet
which consists of two'or more compartments, with at

least one of the compartments designed for the refrigerated

storage of foods dt temperatures above 32°F (0°C) and

with at least one of the compartments designed for the

freezmg and storage of frozen foods at tempeératures of

§°F (-13.3°C) average or below, and typically capable
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of bg}ng adjusted by the user to a temperature of 0°F
{-17.8°C)or below.

3.2 Household Freezer. A cabinet which is designed for
the extended storage of frozen food at an average tempera-
ture of 0°F (- 17.8°C) or below and with inherent capabil-
ity for freezing of food, which has a source of refrigeration
and which is intended for household use.

3.2.1 Chest Type. A household. freezer which is acces-
sible from the top.

3.2.2 Upright (Vertical) Type. A household freezer
-which is accessible from the front.

3.3 Types of Defrost Systems, These types of defrost
systems apply to Household Refrigerators and Household
Freezers except as noted.

-3.3,1 Manual Defrost. Manual defrost is one in which
defrosting of the refrigerated surface is accompiished by
natural or manual means with manual initiation and
"manual termination of the over-all defroat Operat1on

_3 3.2 Semi- Automatic Defrost. A system in which the
defrost cyele is manually initiated and automatically
terminated, with automatic resumption of normal
-tefrigeration at the conclusion of the defrost operation.
Defrost water is disposed of automatically or collected
-im'a container for subsequent manual removal. A-théans
-of accelerating the rate of defrost may or may not be
included in the product design. :

- 3.3.3 Automatic Defrost (No-Frost). A system in-which

‘the defrost cycle is automatically -initiated and terminated,
with resumption of normal refrigeration at the conclusion
-of the defrost operation. :The system automatically
prevents the permanent formation of frost on all refrig-
erated surfaces. Nominal refrigerated food temperatures
are maintained during operation of the automatic defrost
system(s). The defrost water is disposed of aytomatically.

3.3.4 Pamal Automatic (Cycle) Defrost {Household
Befngerators) A system in which the refrigerated surfaces
of the freezer compartment are defrosted manually and
the refrigerated surfaces of the fresh food compartment
are defrosted automahcal]y Defrost water from the
fresh food compartment is dlqused_of automatlcally or
collected in a container for subsequent manual removal.

3.4 All‘ Ducts Pasqages Wthh d:rect the flow of air.

3. 5 Automatlc Ice Maker. A dev1ce connected toa water
supply, which automatically produces harvests, and stores
ice in a storage bin, with means to automatlcally 1nterrupt
the harvestmg operation when the bin is filled to a pre-
determined amount. ‘

3.5.1 Cyeclic Type. An automatic ice maker .with
separate and sequential water fill, freezmg and harvest-
ing phases of the ice-making operation.

3.5.2 Non-Cyclic (Continuous) Type, /An automatic ice
maker with simultaneous water supply, freezing and/or

harvesting phases in the ice-making operation.

3.5.3 Ice Storage Bin Rating. The capacity of an auto-
matic ice maker storage bin is the average weight of ice
contained in the bin when the bin- f1]] device terminates
the ice-making operation.

3.6 Baffle. A plate, wall or partition which is designed to
perform one or more of the following functions:

(a) Prevent contact of food with refrigerated surfaces.
(b) Prevent dripping of condensate on fvod.
(¢) Regulate and/or direct circulation of refrigerated air.

3.7 Cabinet Breaker Strip. A separate insulating element
or integral insulating extension of the cabinet interior sur-
faces around the periphery of the cabinet door or drawer
opening(s) which functions as a thermal barrier to minimize
heat flow to the interior of the cabinet.

3.8 Drip (Drain) Trough. A device for channeling watér.
3.9 Door. o

3.9.1 Right-hand Door. A door which is-hinged on the
right-hand side when viewed facing the cabinet.

3.9.2  Left-hand Door. A door which is hinged on the
left-hand side when viewed facing the cabinet.

3.9.3 Door Dike, A projection on the door which extends
into the refrigerated compartment(s) and which functions
primarily as a barrier to minimize heat flow to the
interior of the cabinet.

3.10 Fan Shroud. A protective housing which surrounds
the fan and which may also direct the flow of air.

3.11 IceTray. A container for freezing water into ice.

3.11.1 Automatic Fill Ice Tray. A tray which is auto-
matically [illed with water [or freezing into ice.

3.11.2 Ice Tray Capacity Rating. The weight ol water
with the tray filled to within 1/8 in. (within 3 mm) of the
top and with the grids in place or fllied per manufac-
turer’s instructions.

3.12 Liner. The enclosure forming the interior of the fresh
food compartment and/or some freezer compartment(s).
The complete liner comprises the compartment liner in the
cabinet, the exposed breaker strip surfaces and the door
liner(s).

3.13 : Plaque and/or Sump The volume gerierated by
embossed areas on the interior surfaces of the fresh food
and/or freezer compartment(s).

3.14 Shelf. Any generally horizontal surface within the
cabinet which is provided for the storage of food.

3141 ‘Adjustable Shelf. One which can have its vertical
position changed without the use of tools.

3.14.2  Door Shelf. Any surface on the door which can
be used for the storage of food.
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3.14.3 Full Shelf. One which essentially fills the interior
cross-section of the cabinet.

3.14.4 Fractional Shelf. One which is less than either
the width or the depth, or both, of the full shelf.

3.14.5 Revolving Shelf. One which can be either par-
tially or fully rotated.

3.14.6 Roll-out, Sliding or Swing-out Shelf. One which
can roll, slide, or pivot forward on its support(s}.

3.15 Total Shelf Area.

3.15.! For Household Refrigerators, a calculated value
based oa the net areas of the main shelves, door shelves,
bottoms of suspended containers or dispensers, and the
bottom of the liner(s) of the fresh food and freezer com-
partments. (See Section 4.)

3.15.2 TFor Household Freezers, a calculated value
based on the net areas of main shelves, door shelves,
bottoms of suspended containers or dispensers, and the
bottom of the Liner(s). (See Section 5.)

3.16 Fresh Food Compartment. In a Houschold Refrig-
erator, that compartment(s) designed for the refrigerated
storage of food at an average temperature above 32°F
(0°C).. Special compartments designed for the storage of
fresh foods at temperatures near 32°F (0°C) shall be con-
sidered part of the fresh food compartment. Special com-
partments of combination refrigerator-freezers operating
at avérage temperatures between 8°F (- 13.3°C} and 32°F
{0°C) shall be considered part of the fresh food compartment.

3.17 Freezer Compartment. In a basic refrigerator, the
compartment designed for short-term storage of food at
temperatures below 32°F{0°C); in a combination refrig-
erator-freezer, the compartment(s) designed for storage. of
foods at temperatures of 8°F (- 13.3°C) average or lower;
and in a household freezer the compartment(s) demgned
for extended storage of frozen foods.at an average tempera-
ture of 0°F (- 17.8°C} or below and havmg inherent
capability for freezing of food.

3.18 :Special Compartments, Compartments designed for
maintaining special environmental conditions for a partic-
ular type of product or purpose.

3.18,1 Batter, Margarine, or Cheese Compartment(s},
A compartment. provided for the storage of butter,
-margarine or cheese. '

3.18.2 Butter or Margarine Conditioner. An enclosed
compartment which is provided for the storage of butter
andfor margarine and which has an auxiliary tempera-
ture control. :

3.18.3 Chiller or Drip Tray. A tray or drawer which is
located beneath the refrigerated surfaces of a manual or
semi-automatic defrosting refrigerator for chilling of
food andfor collecting of water during defrosting, It may
also serve as a batfle to regrilate compartment temperature.

3.18.3.1 Volume of Chiller or Drip Tray. The pro-

duct of the mean inside width and length of the tray

and the mean height between the inside bottom of the {3

tray and the outside bottom of the surface of the
refrigerated plate or coil when the tray is in its lowest
position,

3.18.4 Crisper. An enclosed compartment or container
provided primarily to retard the dehydration of fruits
and vegetables.

3.18.5 Ice Storage Bin. A container in which ice can
be stored.

3.18.6 Meat Keeper, An enclosed compartment or
container which is designed for the storage of meat at or
near 32°F{0°C).

3.19 Steady State Condition. Steady state condition shall
be cousidered to be established during a stabilization period
under either cyclic or continuous operating conditions when,

(a) The average fresh food compartment temperature in
household refrigerators does not vary more than 1°F
(0.6°C) in 2 cycles (if cychng occurs) or 2 hours which-
ever is longer.

{b) The average {freezer compartment temperature,
during no-load pull down test only for basic refrigerators,
combination refrigerator-freezers, or household freezers,
does not vary more than 1°F {0.6°C) in 2 cycles (if
cyceling oceurs) or 2 hours, whichever is longer.

{c) The average frozen food temperature in basic refrig-
erators, combination refrigerator-freezers, or household
freezers is changing at a rate not exceeding 1°F (0.6°C)
in 24 hours, based on temperature observations cover-
ing a period of not less than &8 hours.

3.20 Volume.

3.20.1 Fresh Food Compartment Volume. That portion
of the total refrigerated volime above 32°F (0°C) average
for basic refrigerators and all-refrigerators or above 8°F
{-13.3°C} average for combination refrigerator-freezers.
{See Section 4.). Regardless of its temperature, the volume
of the refrigerated chiller tray and other special com-
partment(s) for storage of fresh food near 32°F (0°C) is
to be included in the fresh food compartment velume.

3.20.2 TFreezer Compartment Volume. That portion of
the total réfrigerated volume below 32°F (0°C) average
for basic refrigerators {exception, see Paragraph 3.20.1)
and 8°F {-13.3°C) average or below for cortibination
refrigerator-freezers and household freezers. {See Section
4 and Section 3.)

3.20.3 Total Refrigerated Volume. For a household
refrigerator, the sum of the fresh food compartment
volume and the freezer compartment volume.

For a household freezer, the freezer compartment volume.
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4. -METHOD OF COMPUTING TOTAL REFRIG-

RATED VOLUME AND TOTAL SHELF AREA OF
HOUSEHOLD BEFBIGEBATOBS

4.1 Scope of Section 4. This section describes methods
for eomputing total refrigerated volume (see Paragraph
3.20) and tota] shelf area (see Paragraph 3. 15) of Household
Refrigerators,

Section 4 is intended to provide.a uniform means for deter-

mining the size, taking into consideration the special.

features andfor functional components. which.are located
within the refrlgerated compartment(s). It is not intended
to provrde i means of measurmg the food-storage capacity.

4. 2 Total Befragerated Volume (sec Paragraph 3.20).
4.2.1 Volumes

vi!
4.2.1.1 Volumes to be lncluded The total refng-
erated Yolume is to include:

“(a) Volume occupied by special features, such as
baskets, crispers, meat pans, chiller trays, ice makers

{including storage bms for automatlc 1ce makers) :

and water coolers.

.. b) Volume occupied by cabinet shelves, door shelf
. fronts and battoms, and "doors of specral feature com-
* partments located within the door. .

{c) Volume occupied by features, such as hght shleld‘;
tFims, ‘and aesthetic' items, WlllCh aré removable
- w1th0ut the usetof tools , :

erated volume is not to 1nclude

. {a) Volume occupred by parts necessary for the proper
+functioning of the unit,. such.as évaporator doors,
;, cooling, coils, .evaporators, air ducts; -drip troughs

copdensers, baftles, and fan shrouds, | :

(by Volume occupied by door dlkes which dé not”
serve as shelves. T BT

{¢) Volume occupied by partitions and projections

within the door(s) enclosmg a compartment which do

“niot sérve as shelves and which; ébllectively, exceeds -

a volume of more thaii 0.05 ciibic foot (1.4 liters).

- (d} Volume between the deductible door dikes and
' -cabmet breaker strlps or adjacent liner wall )

(e) Volume occupred by frxed prO_]eCthI’lS such as

control knobs, shelf hangers, shelf and pan rails, and

thermostat escutcheons which collectrvely exceeds a
' -'volume of more than 0.05 cubrc foot (1:4 liters) per
- ¢ompartmerit. i

4 2 2 Methocl of Computahon

,4 2. 2 1 . Alllinear dlmensmns are to be measured to
.ithe nearest 1/16 inch (nearest 0.2 cm).

4.2.2.2 Divide the fresh food cqmpartme_n__t volume
and the freezer compartment -volume. into various

N 4 2. 1 2 Volumes to be deducted The total refrrg- 7

sections having similar width and depth chmenswns
(see Figures 4-1 through 4-6). .

4.2.2.3 Calculate the volume of each sectioiy and
the volume. of all shaded spacesshown in Figures 4-1
through 4-6. Summate separately the volumes of the

_fresh food compartment sections and freezer compart-
ment sections to determine the total unadjusted fresh
food compartment volume and the total unadjusted
freezer compartment : volume

4.2.2.4 Deduct from both the total refngerated
spaces {the total unddjusted fresh food compartment
volume and'the'total tinadjusted freezer compartment
volume) the volumes of those itemns listed in Paragraph
4.2.1.2 and shown with double. cross-hatching in
Figures 4-1 through 4-12 in order to determine the
fresh food “cémpartment volurie and- the freezef
compartment votume: -

42.2. 5 Determme the total refrlgerated volume by
adding the fresh food compartment volume and the
{reezer compartment volume. ‘

42.3 Data To' Be' Reported. The total refngerated
volume is to be reported to the nearest O 1 cubic foot
(nearest 1.0 liter). - : :

The fresh food compartment volume IS to be reported to
the nearest 0. Ol CI.lblC foot (nearest O 1 llter)

The, freezer compartrnent volume is to be reported to the
nearest 0.01 cubic foot (nearest, 01 liter). .

4.3~ Legend for Figures 4-1 through 4-12. Figures 4-]
through 4-12 show typical Household Refrigerators, and
are not intended to.cover all design variations.. However, a
comblnahon of components from the various figures may
be used for other designs. , .

The dimension symbols used in the figures are:
He— Helght of fresh food cOmpartment
Hp — He1ght of freezer compartment
W — Width of fresh food comprtment.
Wg — Width of freezer:compaqut,ment
D — Depth of fresh food compartment

‘Dp — Depth of freezer compartment

DGB — Subscrrpt numerals are typrcal of section varia-
tions used to compute individuai volumes.

The cross;hatchinge-used in the figures indicate: -
I’IIIIIIIIII -~ Vo!ume to be mcluded

Volume to be deducted
4. 4 Total She]f Areas (see Paragraph 3.15).

4, 4 l Areas

4 4, 1 1. The,-tota_l ,she,lf_ area is to. be determined from
the areas of the main shelves, door shelves, bottoms




of suspended containers or dispensers, and the bottom
of the liner(s) of the fresh food and freezer compart-
ments.

4.4.2 Clearances. The area of any part of a shelf in the
fresh food compartment which has less than 4 inches
{10.2 cm) clearance above the shelf is not to be included
in the total shelf area, except on the door or as otherwise
provided in Paragraph 4.4.3.

4.4.3 Method of Computation.

4.4.3.1 Units of Measurements. All linear dimensions

are to be measured to the nearest 1/16 inch (nearest
0.2 cm).

4.4.3.2 Shelves in Fresh Food Compartment.

4,4,3.2.1 Fuil Shelves and Liners. The area of
the full shelves and of the bottom of the liner{s) is
to be the product of the mean depth and mean
width as shown in Figures 4-13 and 4-14,

If the bottom of the liner(s) cannot qualify as a
full shelf, its area is to be computed as the area of
a cutout shelf or a fractional shelf.

The depth dimension used for computing the shelf
area is to be measured from the front of the shelf.
(See Figures 4.13 and 4-14.)

The depth of the shelf is to be the distance from the
front edge of the shelf to the rear liner or to a point

1'% inches (3.8 cm) beyond the rear edge of the
shelf, whichever is less (See Figures 4-13 and
4-14)

The width of a shelf is to be measured-to the liner
side{s) or to a point 1% inches {3.8 cm) beyond
the shelf edge, whichever is less. (See Figures 4-13
and 4-14.)

4.4.3.2.2 Fractional Shelves. The area of fractional
shelves is to be the product of the width and depth,
including the allowable overhang, determined in
accordance with Paragraph 4.4.3.2.1 and Figure
4-14.

4.4.3.2.3 Cutout Shelves. When any part of a full
shelf or a fractional shelf is cut out, the area of the
cutout which exceeds the allowable overhang as
determined in accordance with Paragraph 4.4.3.2.1
is. to be deducted from the calculated shelf area.
{See Figure 4.14.)

4.4.3.3 - Shelves in Freezer Compartment. The area
of shelves in the freezer compartment is to be included
in the total shelf area provided there is a minimurm
clearance of 2 inches {5.1 cm) aboveé su¢h shelves.
{See Figures 4-13 and 4-14.)

4,4.3.4 Door Shelves. The area of door shelves is to
be the product of the mean depth and mean width of
the shelf. The area of any part of a door shelf having
an access clearance of less than 2 inches (5.1 cm) is

not to be included in the total shelf area. (See Figures
4-13and 4-14.)

4,4.3.5 Suspended Containers. The area of the &
bottom of suspended containers is to be included in
the total shelf area provided there is a minimum
clearance of 2 inches (5.1 em) above the bottom of the
container. (See Figure 4-16.)

4.4.4 Data To Be Reported. The totai shelf area is to
be reported to the nearest 0.1 square foot {nearest 100
square cenhmeters)

4.5 Legend for Figures 4-13 through 4:17. Flgures 4-13
through 4-17 show typical shelf configurations for House-
hold Refrigerators, and are not intended to cover all design
variations, However, a combination of components from
the various figures may be used for specilic desngns

The dimension symbols used in the figures mdlgate.
D — Depth of cabinet or shelf from front edge of shell.
W — Width of cabinet or shelf. -

BOOFAXTA] — Area to be dedueted.

5. METHOD OF COMPUTING TOTAL RFFRIG-
ERATED VOLUME AND TOTAL SHELF AREA OF
HOUSEHOLD FREEZERS

5.1 Scope of Sectlon 5. This section describes methods
for computing total refrigerated volume (see Paragraph
3.20) and total shelf area (see Paragraph 3. lSJ of Household

Freezers:

Section 5 is intended to provide a uniform means for deter-
mining the siZe of the freezer, taking into consideration
the special features and/or functional components which
are located within the refrigerated compartment(s}. It is
not intended to provide a means of measuring the food-
storage capacity.

5.2 'Total Refrigerated Volume.
5.2.1 Volumes.

5.2.1.1 Volumes to be included. The total _l;efrig-
erated volume shall include:

{a) Yolume ocoupied by special features, such as can
or package racks, dividers or dispensers (provided
such features are not projections — see Paragraphs
5.2.1.2¢ and 5.2.1.2e), baskets, compartment fronts,
ice makers and non-refrigerated shelvés.

{b) Volume-o_ccuﬁied by door-shelf fronts aﬂd bottoms,
doors of special feature compartments located within
the door.

(¢} Volume occupied by aesthetic 1tems and features,
such as light shields, trims and shelf, pan and basket
rails, which are removable without the use of tools.

5.2.1.2 Volumes to be deducted. The totai refrlg-
erated volume is not to include:




Deduct volwme occupied by
evaporator door (see Fig. 4-6)

Deduct volume occupied by top
dike and space between it and

cabinet wall (seeFig. 4-5)

Include voluine occu-
pied by egg shelves —_

Include volume be-
tween interior door

For Legend See Par. 4.3

Deduct volume between evaporator
top and liner top unless 27 or more
and is recommended by manu-
facturer as freezer compartment
volume {see Fig. 4-6)

N

Vi

panel and evaporaior
door if 2" or more,

providing there are

shelves on the door

Include volume oc- o

Less than 2"

—- Deduct volume be-
tween evaporator and
liner side and rear
walls if less than 4"
{see Fig. 4-6, 4-7 and 4-8)

Less than 47

cupied by horizontal
shelves, shelf fronts

or compartment doors

When vertical dikes _ |
are .cut back, deduct
the volume occupied
by the actual dike

;]I)t_?.dl:l'ct the bptfom
‘ dike or the volume

betweer it and cab- "1
inet wall when bottom |
dike is not used as a
shelf (see Fig. 4-5)
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T Deduct volume oc-
cupied by evaporator
{see Fig. 4-6, 4-7 and 4-8}

~—~Include volume oc-
cupied by chiller tray

> Inciude volume of
shaded plaques and
surnps (see Fig. 4-5)

Fig. 4-1

$ingle Door Combindtion Refrigerator-Freezer (Total Refrigerated -V:(;Iume)




For Legend See Par, 4.3

Deduct Volume occupied by top
dike and space between it and
cabiner wall {see Fig. 4-5)

Deduct space occupied by evapo- . Wt
rator door (see Fig. 4-7 and 4-8)
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diiet vaiind
evaporator

WA A A A IV i S A N

HE I

. [ETH

Incinde volume oc-
cupied by horizontal.
shelves, egg shelves,
shelf fronts or com-

partment dogss -—————
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IﬂClleevolLtme be_ Nl il e e S L

tween bottomn dike ———7
and cabinet wall when °

bottom dike is used as y
a shelf (see Fig. 4-5) : T

liner plaques and ~
sumps (see Fig, 4-5)

Fig- 42

Single-Door Combination Refrigerator:-Freezer (Total qurige;_a,t!ed Yolume)
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cupied by top dike

it and cabinet wall

Deduct volume oc-

and space between

VLTI ETITETITITIIES //\:

(see Fig. 4-5)

X
X
%9

,.
8

-
5

v
{7
X

(O > X)

>

Df

75

>
¥,

TS
S
Yo%

%
(.
0

R R
NI 4
i : :

H -

7
(>
Do)

O/ TSI IrIrIsd Z?'?\. .

<,

»>
o e
%% el

)

o

&

Include voelume oc-

cupied by horizontal
shelves, shelf fronts —»
or comparrinent doors
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\ Include volume he- -
tween bottom dike
and cabinet wall
when bottom dike

is used as a shelf V :
{see Fig. 4-5) /

\ SIS

"

Fig. 4-3

For Legend See Par. 4.3

t— Deduct volume ocr

cupied by air ducts or
evaporator (see Fig.
4.9 and 4-10)

Include volume above
evaporator if 4" or
more

—— Deduct volume oc-

cupied by evaporator,
drain trough, ) drain
space, and space he-
'tween_evaporépor and
-lin_er wali_lr

Deduct volume oc-
cupied by projections
forimed into liner for
compressor clearance,
insulation, etc.

Include volume of
liner plaques and
sumps (see Fig, 4-5)

Two-Door Combination Refrigerator-Freezer with Top Mounted Freezer (T\otal Refrigerated Volume)
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Deduct volurie occupied by top
dike and space between it and

cabinet wall (see Fig. 4-5)

"

XA

v

XXX

00X

Include velume oc- .

cupied- by. herizontal: =~
shelves, egyshelves,

shelf fronts or com-
pariment doors ——————-s-

Include volume be-

tween bottom dike ——7

and cabinet wall when
botromn dike is used as
a shelf (seeFig. 4-5)

For Le_gend See Par. 4.3

Deduct space occupied by evapo-
1ator door (see Fig. 4-7 and 4-8)




Dedu’ct volume oc-
cupied by top dike
and space beiween

For Legend See Par. 4.3

ir éingl cabinet wall
“(see Fig. 4-5)

Include volume oc-

cupied by horizontal
. shelves, shelf fronis —-|

or compartment doors

\ include volume be- :
tween bortom dike
and cabinet wall
when bottom dike

is used as a shelf . ol
{see Fig. 4-5) / e
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— Deduct volume ocr
cupied by air ducts or
evaporator (see Fig.
4.9 and 4-10)

Inclode volume above

/evaporatcr if4" or

more

—- Deduct volume oc-
cupied by evaporator,
drain trough, drain
space, and space be-

tween‘eVapom‘tor and
liner wal'll '

Deduct volume oc-
cupied by projections
formed into liner for
" compressot clearance,
insulation, etc,

Incluce volume of
liner plaques and
sumnps (see Fig, 4-5)

Fig. 4-3

Two-Door Combination Réfrigerator-Freezet with Top Mounted Freezer (Total Refrigerated Volume)
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; shelf’ fionts ot cdm—

Deduct volume oc- .
cupied by top dike
and space berween :
it and cabinet wall.

- (seeFig. 45}

partment oty -

“E el

L tens shnad )
Include volume be): P

twéen botfom dike 7
and cabinet wall when
bottom dike is used a3
a shelf (seeFig.4-5)

Two.Door Combination RefrjgeratarFreezer with Bottom Mounted Preezer (Total Refriger

18 WRANRNAN:

g

e U R MR e L T TR S T

For Legend See Par. 4.3

Nonfunctional and
removable shroud

cupled by
fan covers,
etc,, when’ flxed or
necessary to system
function (see: Fig. 4—11)

|- - Include volume éc-
cupied by &v:
shrouds w




Sl

Deduct volume
occupied by
evaporator, drain
trough, drain space,
and space between
evaporator and
liner, wall

Deduct volume
occupied by
projections formed
into liner for
compressor clear-

ance insulation, ete,

ks

A

FIGURE 4-5

Deduct volume
occupied by top
dike and space
between it and
cabinet wail

s15np ne
Aq paldr.ooo
alwinjon 1onpap

include volume

occupied by -
-%— horizontal shelves, —m|

shelf fronts or
compartment doors

P
FREEZER COMPARTMENT

Include volume
between bottom
dike and cabinet
~ wall when bottom
" dike is used as
a:shelf

include volume of

liner plagues and
sumps

3
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FRESH FOOD COMPARTMENT
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Deduct volume occupied by dikes

For Legend See Par4.3 ..
or spacehemween dikes onadjacent” : R R

doors -
\ s
S
i

—y

/Plaque or sump T
A

Deductible horizontal or yertical
dikes which do iidr sexve as shelves
{see 4.2.2); ’ :

"Ded'pc,t;ible horizéntal or vertical = = -
,partitions which do not servé as -
.shelves (s?e 4.2.2) P TR e g

i ..
o200

. ok
A, P

s D
TR 2~
i

-

e ‘;._pgduct volume ceupied by ver:7... .. . . .Note:-Pimensions for deductible _,
ticat door dikes and partitions for _ horizontal dikes shall be deter- 1

depth "D" ind width "W~ ’ ’ - miined 'l‘)"y"l':h_is samemethod .

Fig. 4-6

Door Dike and Liner Plaque Dimensio}j}s f:l'olfgl Befrﬁg'ﬁ;i‘aéégl Volume) -
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EVAPORATOR WITH OPEN SIDES

Front View

EVAPORATOR WITH CLOSED TOP, BOTTOM; SIDES-AND-BACK: - - -=. %
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Fig. 47

Evaporator Applications (Total Refrigerated Volurme)

£ Less than 2"

For Legend See Par. 4.3

Side View
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For Legend See Par, 4.3 .

et

EVAPORATOR WITH OPEN TOP AND BOTTOM Front View - - Side View

7
e L II,

|

P W AW AV LV AV B 4

Less than 4™ —

S T ST PSR

" OPEN TOP AND'PARTIAL BACK

» i

A A

4" or more

Include volume behind
-open-back evaporator

e S

Dedu¢t volume behind
osedback evaporator
teftensibn is less than 4™

: "Evapbtator Applications(Total Refrigerated Volume)
{Continued)




61

SERPENTINE COIL WITH OPEN AREA -

7

Front View

==\

For Legend See Par. 4.3

Side View

TR

. L Less than # =
©. (seeBig. 3-3)

Fig. 4-7

Evaporator Applications (Total Refrigerated Volume}

{Continued)
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For Legend See Par, 4.3
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Deduct volume between tubes if
dimension is less than 1 1/2"
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Deduct volume between convolu-

‘tions if dimension is less than 1 1/2"

Fig. 49

Types of Evaporators {Total Refrigerated Volume)
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Exterior cabinet

For Legend See Par. 4.3

Liner wall

cupied by air duc
ar fan shroud*, B

Fig. 4-10

in Freczer Corﬁpartmgnt chupied by Air Duct (Total Refrigerated Volume)
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1'000.0000 Deduct volume oc- X XOXAAXAXK] - N .
PSSR KR S
i%':’: ’.:0:’: . cupied by evaporator ’,.:’:‘: Q:.:q Liner wall
< ]
ey
b 4
R R R R S OSesy

Fig. 4-11

Volume in Freezer Compartment Occupied by Evaporator

2]

in Forced-air Systems (Total Refrigerated Volume}




i
" _— o For Legend See Par, 4.3 ,'
, Deduct volume above shroyds or covers, air
_ grilles, etc., if less than 4"
; e
"
i

¢
{
i

Evaporator — 30 X X X4 -

Déduct volume occupied by fan shrouds, fan
covers, dit gnl e, etc., when fixed or
necessary to system function

[ R TR A0 SN

Include volilme above evapo:ator 7

if 4" or miere =" 7 Y TSR
“’ : i
Ll %
Tt ‘s +

’—M

Fig. 412 .

Volume in Fresh Food Compartment Ogeupied.by Fan.Sheouds, Etc, (Total Refrigerated Yalume)........
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For Legend See Par. 4.5

Do not include space beyond 1%47

Do not include area
unless there is 4™ or
more in height be- __ ]
tween overlapping
doot shelves and. -
cabiner shelves

Tt
g 4 OR MORE
—_

from shelf.

* Include space beyond shelf when .
12" or less. ;

" Refni geréfof sheif

4"OR’ 4"QR.

- r4"0R. 14" o
— | MORE. PLUS |-

e ——D-

F T

area must have a

14" OR LESS —wf P | minimum clear-’

ince of 4" above it

-+ | MORE:- MORE " §
R DA Y T

— =

" 1" OR LESS -

L4” OR MORE

Include overhang

=)

e

: b~ beyond shelf into
. plaque®

H"
2"0RMORE

Do not include area
unless there is 2% or
more in height be-
tween overlapping
door shelves and
freezer shelves

*To be included, any shelf area {except on the doors) must hav

freezer compariment. These clearan
of main shelves in the fréshi food an
4" and 2" clearance limitations.

Freezer shelf area
must have a mipimum
clearance above it

- 2" OR MORE

,"“'—‘———‘ F— See Fig. 4-16 for'b'évéleiii liner.

of 2"

ce limitations do not apply

d freezer compartments may be included in the shelf

Fig. 4-13

e at least 4" clearance above it in the fresh food compartment and 2 in the
to the door shelves (see Fig. 4-14). A maximum overhang of 12" at the rear

depth provided the averhang conforms with the

Shelf Clearance Requirements (Total Shelf Area) . .

23
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For Legend See Par. 4.5

Deduct this area generated by the

KDo not include

- T/ amount that “A” exeeeds 3" and
. “B” exceeds 14 )
[ %" ORLESS . @ | ‘14 1w oRLESS )
T -,
—W— - e .
' # o _ :
D ll OR ™ =X — N0 N et
(ess | 1T ] sbs =
% Faky FE \ II/ET/ \\W I b PR
! [w B

3

‘\

Deducr area of all cutouts as noted

FULL SHELF : Deduct this area generated by <X and “Y*

) CUT-QUT SHELF

i % - ¥ ,!:

: Measure shelf width’ [0 lmer wall
1 if space 1s | 1/2" oriess

ot ‘ 3 S Measure shelf width to include
. : o allowable 1 1/2" overhapg on
'-;‘I #— 1% orLess fracuoual shelves i
- . . N i -
[ ¢ ] [ Y o o
B i ) | /e _-{

1"

m.,,,.s.w‘r.v....‘_.m. |t

—0

Fracticnal shelves which
-equal a full shelf shall be el
1ncluded as a full

FRACTIONAL SHELVES

FRACTIONAL SHELF

Fig. 4-14

Width and Depth Requirements (Total Shelf Area) - -



For Legend See Par. 4.5

! s ™ o
? 2 Local emboss ~
D .
Wi ‘ ‘Shelf front
W —
Use Wy when clearances above shaded area do 1ot
comply with access, depth and clearance requirements
B
I” 2” OR b .
—+ 15 OR 't«- - MORE : ] i 3
E MORE ja-—— Access to door shelf area must be 2" or more
E before including shelf area : . 1
i : IERE
P <—D i1
i
| | |
o i
27 OR | | §l
!
i
i
BN
[
i
i
!
Fig. 4-15
Doors (Total Shelf Area)
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For Légend See Par. 4.5

FIGURE 4-16
Suspended Containers (Total Shelf Area)

FRONT VIEW N T SIDE VIEW

gt
s sy by s w0

*There must be a minimum of 4" clearance in a fresh food compartment and 2’ clearancg ina _7reezer
compartment between the bottom of a suspended container and the shelf beneath it to incliide_the shelf
area of both. .

FIGURE 4-17
Beveled Liner Surfaces : T,
S b
3
'*i——HPLAOUE SIBE OR BACK e 3 §
- = -] - it 1
SHELF - i o ;
Hf {2 or 4"
3 . K%
I ]
SHELF T
H (2" or 4")
NOTE:

for freezer compgrtr_ng_n_t.
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{a) Volume occupied by parts necessary for the proper
functioning of the unit, siich as cooling coils, evapora:
tors, airduct, drip trough, balfles, and fan shrouds.

(b} Volume ceeupied by door dikés Wthh do not
serve as shelves,

(¢) Volusite occtpied by partitions and projections
within the dooi(s) enclosing a compartment which db
not serve as shelves and which, collectively! exceeds
a volume of more than.0,05 cublc__foot (L.4 liters),

. (d) Volume between the deductible dobi dikes (see
Paragraph 5.2.1.2b) and cabjnet breaker, strlps or
adjacent liner walls: ,

(e} Volure occipied Dy fixed projections, such as
control knobs, shelf hangers shelf and basket rails,
and' thermostat escuteheons which colle(,twely,
exceeds a vohime of more than 0. 05 cubtc foot (1.4
liters) per compartment :

5.2.2 Method of Computation.

5.2.2.1 All hnear dimensions dte to be measured to
the nearest 1." 16 meh (nearest 0.2 cm)

5.2.2.2 Divide the fotal refrigerated volume into
varibus sections: having similar width and depth
dimensions (see Figures 5-1 through.5-5).

5.2.2,3 Calculaie fhe volume of ‘each sectlon and
the volurne of all shaded spaces shown in Figiies 5-1
through 5-6. Summate the volumes of the sections to
determme the total unadjusted refrlgerated volume.

5.2.2. 4 Deduct from the total unaél]usted refr1gerated
' volume ‘those items hsted in Parz raph 5. 2 1.2 and
shown W1th double rods-hatchi g in Flgures 5-1
through 59 in_ order to determlne the total refrlg-
erated volume ’ .

5.4 Total Shelf Area (Verhcal Freezer) (see Paragraph 3.15).
5.4.1 Area

5.4.1,1 The total shelf area is to be defermined from
the areas of the main shelves, door shelves; bottoms

. of suspended . containers or -dispensers, and the bottom
of the liner(s}. :

5.4.2 Clearances The area of any part of a shelf whl(_h
is not to be mcluded ‘rn the 'total shelf area exq:ept on ‘the
_door or as otherw:se prowded in Paragraph 5.4.3.

5.4.3 Method of Coniputation. -
5.4.3.1 Units of Méasurements. All lincar dimehsions
are fo be measured to the nearest 1/16 inch {nearest
0.2 cm).
5.4.3.2 Cabinet Shelves.

5.4.3.2.1 " Full Shelves and Liners. The area of the
full shelves énd of the bottom of the liner(s) is to be
the product of the mean depth and méan width as
shown in Figures 5-10 and 5-11.

If the bottorn of the liner(s) cannot quallfy asa full
shelf, its area is to bé computéd as‘the aréa of a
 cutout shelf ora fraetlonal shelf

"The depth dlmensron used for computmg the shelf
area is to be'mgasuréd from the-frontof the shelf.
(Sec Flgures 5 10 anCl 5 ll )

The depth of. the shelf is to be the d}stanee from the
front-edge-of the shelf to the rear liner or to a point

» 1% inches(3:8 cm) beyond the shelf, whlchever is -
less (see Flgures 5-10 and 5-11).

The width of a shelf is to be measuredito the liner
side(s) or fo a pomt 12 inches (3.8 cm) beyond the
shelf edge whlchever is less (see F]gure 5 1 1)

ke 523 Data To Bo Beported The total refrlgerated 5432 2~ Fraetxonal Shelvec The ateaof fractronal
volume is to be reported to the nearest'0.1 cubic foot hel tobe th d f the width and-d th,
(ll\ter) 7 _ shelves isto-be the product-of the width and:dep
including the allowable:overhang; 4nd.is to -be
5 3 Legend for Flguras 5 1 throug,h 5 9. F‘lgures 5- 1 through . determined in accordance with Paragraph 5.4, 3 2.1
5-9 show typical freezers and are not intended to cover all o and thure 5- ll L .
design-variations. However, a combination of components . 54324 Catout Shelves EWhen an art of a full
n from the variousfigures may be used for specrflc de51gns shelf or a fractional shelf isicut out, {hl; area of the
The dlmens1on symbols used in the flgu1es are: cutout which exceeds the allowable overhang as
¥ - Heizht of tment . determined in accordanice with Paragraph 5.4.3.2.1
n e_‘fl.g o c:ornpar ment. is to be deducted from the calculated shelf area
W — Width of compartment. ' , (see Flgure 5- 1 l)

5.4.3.3. Door Shelves. The area of door shelves is to
he the product of the mean depth and mean width of
Dy — Subseript numerals dre typical of section variations the shelf. The area of any part of a door shelf having

used to Compute individual volumes. an access clearance of less than 2 inches (5.1 cm) is
' not to be mcluded in thé net shelf area (see Flgures
5-10 and 5- 12). '

: LIS — Volurse to be included 5.4,3.4 Suspended Containers. The area of the bottom
' — Volume to be deducted. of suspended containers is to be included in the net

D — Depth of compartment,

The cross-hatchmgs used in the ftgures indicate:
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shelf area pro;.idetl there is a minimum clearance of
2 inches (5.1 ¢m) above the bottom of the containers.
(See Figure 5-13.)

54.4 Data To Be Reported. The net shelt area is to be
reported to the nearest 0.1 square foot {riearest 100
square centimeters).

5.5 ‘Legend for Figures 5-10 through 5-14. Figures 5-10
through 5-14 show typical shelf configurations for House-
hold Freezers and are not intended to cover all design
variations. However, a combination of components from
the various figures may be used for specific designs.

The.dimension symbols uged in the figures are:
H — Height of compartment.
W — Width of compartment.
D Depth of compartment

-D4 - Subscnpt numerals are typlcal of seotlon variations
-+ used to compute individual.areas, :

The cross-hatching used in the f:gures mdlcates:" o

w Area to be,lfl.edlléfﬁd‘: R -
6. METHOD FOR COMPUTING THE VOLUME OF
SPECIAI. FEATURES OF ‘HOUSEHOLD REFRIGER-
ATORS AND HOUSEHOLD BREEZIRS

6.1 Scope of Section 6. Thls section descrlbes methods for
measuring the space oceltipied by and the space provided
by:special: features oecupyingi-vblume within the total
refrigerated volume of household refngerators and house-
hold freezers. LA o ‘

6.2 .:Special Features.

6.2.1 Spec1al features fo be included for household
refngerators are for example baskets, crispers, meat
pans,-chiller trays, watet coolers; can or package racks,
mqvable compartments: such as drawers or trays and
rce makers (mcluclmg storage bins}. '

6. 2 2 Spectal features to be mcluded for household
freezers are for example: baskets, pan or package racks,
‘iee ‘makers.i(includirig: stordge: bins) and movable com-

z

partments such as drawersor trays. - Lo

6.2.3 DQQr';e‘ature!s of household refr1gerat0rs and
_hou.seholel:'r ,r‘s‘_‘;uch as ,shelves racks, rails, retamers

or any component that is attached or formed mto the -

door liner and intended to improve'its utlhty for storing
jars, cans'and. packages, dre not to be included.in the
catégory of - sspecial : feature that requlree volume
considerations,! -t

Special features located in the cloor such as crispers,
liquid or ice dispensers, compartment doors, etc are
to be included in the volume calculations. -

6.2.4 A free~standmg spec;al feature is one which
rests freely on a shelf or on a storage compartment bottom

28

such as an ice tray or a set-in pan,

6.2.5 A supported-fixed special feature is one which is
supported in a fixed location such as an automatic ice
maker or a chiller tray.

6.2.6 A supported-relocatable special feature is one
which {s supported in a location chosen by the user
such as a meat pan or an egg ¢ontainer,

6.2,7 Storage Volume Occupied by Specral Features
(see Figures 6-1 and 6-2).

6.2.7.1 Free-Standing Spemal Features. Calculate
the volume occupied by free-stahding special features
on an individual basis as the product of the values of
width, length and height of an, encompasmpg right
angle envelope for each feature Wh 1al features
are adjacent to each other Qo not. 1nclul:le yolume
between them more than once Measure all linear
dimensions to the nearest 1/16 mch( 9 crn)

6.2.7.2 Supported-Fixed :Special Features, *Caleulate
.the volume, occupied by supported-fixed: special fea-
tures on an individual basis ag the Prod ict, of adjusted
values of width, length and helght ‘of each feature.
These adjusted values are the actual a ,verage lexterior
dimensions. of the feature, ineréased:by-the: distances
to adjacent surfaces or shelves!'where:the volume
_defined by the distances is not reaclrly accessrble for
‘nprmal use. A volurme not readlly ‘accissible fo

use 19 defmed as volume wh:ch is'adt i

'd1men510n of less than 4 mches l
sof a fre,sh food cornpartment _
_(51 cm) n the case of a fr",
considered as not readily access
unless specific means are prov1ded for “stipporting
~stored articles and preventingftheir interferefice in the
operation of the special feature. .ps nid w1 &

In the case of ice makers or other features where the

-voluine occupied by the-featufe.is deéfined in-part by

the movements of parts aséoc:iated w_ -h the:mechameal

and length shall 1nclude the max1mum dlmenslon{s)

required by the path of the moving part(s), increased

by the distances to’ adjacent Surfaced or shelvés'where”
the volume defined by these:distances is not-readily

accessible for normal use. This includes the dimensions

of any volume that is not readlly tcessible Fof normal

use. b -

6.2.7.3 Supported-Relocatable . Speelal Features
Calculate ‘the. volume : occupied by supported-
relocatable special | fures on‘an 1r1dw1dual basis as
the product of adjusteld valiés of width; length and
height of each feature with the feature located in

the position occupying the least volume. '

6.2.7.4 Data To Be Reported. :Report the sum of *




and space beiween
it and cabinet wall

(see Fig. 5-6)

Include volumie oc—.::

———r—]

cupied by juice can
shelves or racks

Deduct volume oc-
cupied by top dike

Include volume oc-

cupied by horizontal =™

shelves, shelf frons

or.compariment doors «:

-t

Deduct the bottom
dlke or the volume
_between it and cab-
inet wall when boi-
tom dike is not used
as a shelf (see Fig. 3-6)

volume.
ARIEKEK t:t.t:‘.*:’.’.‘;%‘.*.‘:_‘ R e
'." “.'.'.'ﬂ.:.:.;':.;’:’;’:.:.:.;.;,.'.‘."-';. “ |
Ds -
) 5
u
1
| 1
1]
b1
L -
, Ca
D4 “wt
L
T A
[] |
:’: D3 -
4 S
j 3
/]
]
“

PSS ST

Household Freezer (Total Refrigerated Volume} —
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Upright Type

For Legend See Par. 5.3

Deduct volume between evaporator
top and liner top unless 2" or more
and is recommended by manu-
facturer as freezer total refrigerated

Deduct volume be-
tween evaporator and
lilier rear walls if
less than 4" or evap-

. orator and liner side
~ walls if less than 1 1/2"

Deduct volume be-
low or above evap-
oratot if less than 27

e

| Deduet volume oc-

cupied by evapora-
tor (see Fig. 5.7}

= Deduct Volumerb_: s

sheif and hner 31des

" and rear wal].s 1f less

than 1 1/2“

[~ Deduct volume oc-

cupied by projections
formed. into liner for,

colpressor clearance.
insulation, etc,




Deduct voluime oc-
cupied by top dike
and space betwees .
it and cabinet wall

Include volume of
ORI shaded liner plaques

and sumps (see

Fig. 5-6)

For Legend See Par. 5.3
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Include volume oc-
cupied by juice can
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shelves of racks, hor-
izonal shelves, shelf
frons or gompatment |
doors

5

Deduct volume oc-
/ cu‘pi‘éd E'y fap: shirouds, -
fan covers, air grilles,
etc., whenfixed or
necessary 1o sysiem
function:(see Fig:-

EmTL

eyl

o Include volume- oo~

cupied -by’evapora-
shiouds which .
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Include volume be-
tween interiof door

“panel dnd evipofat
“tor it 2" of mbie
providing there are ™
shelves on the door

Include volume be-

Fig. 52
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For Legend See Par. 5.3

Deduct volume occupied by evap-
orator, drain troughs, drain space,
shrouds or partitions when fixed or
ﬁeéessary to system function (see

* Fig.57,5-8and 5.9) \ T

Include volume of shaded plaques
and sumps (see Fig

Fig.53

Household Freezer (Total Refrigerated Volume) — Chest Type

TR

Deduct volume occupied by door — Include volume of that portion
dikes or space between them and 91’ door dike (and space between
cabinet wall : ‘ it and liner wall} utilized as a
package compartment bottom
- - i - when door is opened
=M/////////////j7// HAAIAIs
Ha
Wa
|
Wi - /
4 | o Deduct volume occupied by
Hy O projections formed into liners
for compressor or system clear-
ances, insulation, etc. (see
Fig. 5-14)
) =

Fig. 54

Household Freezer (Total Refrigerated Volume} — Chest Type

al




EAEAEC AR P L For Legend See Par, 5.3

Deduct volume occupied by evap-
orator, drain trough, drain space,

Include volume occupied by pro- fans, fan cover, air grilles, shrouds
jec?qns uti"].i .ZEd. AP ackage o : _ .or partitions when fixed or necessary
;bﬁﬁlp éi‘tm'ent'ftbntl of bf)ttom o system function (See Fig. 5-8
R | .and 5-9) '

;. .‘ . N I BTN : I
g v s r — —
Deduct volume of fixed partitions— | ot B Wa
‘or projections utilized-as compart- - Hp’
unent énds or seéparators which in- H
‘dividually occupy a volume of ' Y i
‘more than 8. 01 cubic foot _- [ N
{see Fig. 5-6) Co : : V}fl }
: I 1 I N T
i ; i o - g
: : N . e g
A — - —

Fig. 5-5

Household Freezer (Total Refrigerated Volume) — Chest Type




For Legend See Par. 5.3

Deduct volume occupied by dikes :
or space between dikes on adjacent ;
doors

.

quuétible horizontal or vertical
© .7 dikes which do not serve as shelves
s “{see Par. 5.2.1.2)

Deductible horizontal or vertical
partitions which do not serve as

shelves (see Par.5.2.1.2)
\

Determine liner plaque of sump

area by dimensions "X" and "Y".
Dimension "Y" is located at each
end by points established by X/2

— Cabinet wall

I

Deduct volume occupied by ver- Note--Dimensions for deductible

tical door dikes and partitions for horizontal dikes shall be derer-
depth "D" and width "w", mined by this same method

Fig. 5-6

Daor Dike and Liner Plaque Dimerisions (Total Refrigerated Volume)
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For Legend See Par. 5.3

Plate or wires
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Deduct volumelaé‘(':'up’ive:d by

Lirer w

! ; air duct or fan shroud B P 7 ’
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Volume Occupied by Evaporator in Forced:-air Systems (Total Refrigerated Volume)
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For Legend See Par. 5.5

ve

[ SRR S
Shelf area must
a minimum clearance
above it of 2%

— Do notrjnclude space beyond 1%2”
from shelf..

et

£
T

gt o

Inciude space beyond shelf when
l‘/z" or !ess {

DT b3 o 21 I L

Do not include area -,
unless there is 2" or
more in height be—__-‘
tween ovetlapping
door shelves and
cabinet shelves.

T

] |
“D \kﬁzf‘toa MQRE R HTRRESN Hes
—,

*To be included, any shelf area (except on the doors) must have at least 27 clearance above it.
ance limitation does not apply i the door shelves, (seeFig 5-12}) A maximum overhang of 1Y%}
r8ar of main shelves may be mcluded in the shelf depth provided the overhang conforms with the

g front o1
; clear-

ance limitation,

Fig. 5-10'

-.-8helf Clearande Requirements (Tota] Shelf Area)




For Legend See Par. 5.5

Dedg;ct this area generated by the amount that
“A’exceeds 3" and “B” exceeds 1'4™.

‘;}I IN A o 1w | 1 ;

1 11" OR LESS | 1 1% ORLESS 1, ;

— e H

t W - 1 (o

D " _9.__: - - - IE OR

; LESS

b

. r
| Eeivgelodl

r’
i
i

\ 1727]
Deduct area of a11 curouts as note:f

FULL SHELF Deduct this area generated by “X™ ahd Y o (

i
H

" CUT-0OUT SHELF -

Do not include

:‘Measure shelf width to liner wall
k) 1f space is 1 1/2"'0r less

i Measure shelf Wld[h to mclude
N le— 1% ORLESS allowable 1 1/2% overhang on ¢ i
fracuonal shelves ir o %
) s e | # -
1*"/ ] 15 OR
i ( | ] ) | tess
v SRR S z
} | t L ot 144”7 OR LESS
w f D L w_whkli ] '
] N
= 7T F
A
FRACTIONAL SHELF Fractional shelves which Fractional shelf width :
equal a full shelf shall be which is less than fuil

included as a full shelf width shelf width
FRACTIONAL SHELVES

Fig, 5-11

Width and Depth Requireinents {Total Shelf Area)
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For Legend See Par. 5.5

'Use Wl wnen clea
comply wnh access

B T

Fig, 5-12

. Doors(Total Shelf Area)

~Local.emboss




FIGURE 5—-13
Suspended Coritainers {Total Shelf Area)

T

FRONT VIEW : ' © SIDEWVIEW

i

*There must be a minumum of 2 clearance between the bottorn of & suspended Gontainer and the shelf
beneath it to include the shelf area of both.

s t
- FIGURE 5-14 _
' Béveledv'l__i_'r;lgr Surfaces {Total Shelf Area), . ' ) .1
' -—-——P{ AQUE, SIDE OR BACK
F ‘J ' e . . Lot ]
SHELF-. . . T
1 00
4 Hage—r—(2n L
-——— Dy ——~———~——>/
- A oy

H 2"

NOTE: For beveled, sloped bottoms, '
or plagqued liner walls, use
. depth or width extended to
- .vertical line.in compliance .
with 2" clearance limitation,
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all storage volumes occupied by the special features
to the nearest 0.01 cubic foot [necarest .25 liter)
separately for freezer compartments and fresh [ood
compartments,

6.2.8 Storage Volume Provided by Special Features.
(See Flgures 6-1 to 6-3.)

6.2.8.1 Free-Standmg Specnal Features. The storage
volume provided by free-standing special features is
the product of the average interior width, length and
the height from the interior bottom to the cover of the
container when installed in its normal position in use.
For ice trays, ice storage bins, and liquid containers;
the storage volume is the interior volume when filled
to the maximum operating level. Measure all linear
dimensions to the nearest 1/16 inch {.2 em).

6.2.8.2 Supported- Relocatable Speclal Features.
(SameasﬁZSl) :

6.2.8.3 Supported leed Special Features {Same as
6.2.8.1. )

6.2.8.4 Data To Be Reported. The sum of the volumes
provided by special features is reported to the nearest
0.01 cubic foot (nearest .25 liter) separately for
freezer compartments and fresh food compartments.

7. PERFORMANCE TEST PROCEDURES AND
RECOMMENDED LEVELS OF PERFORMANCE FOR
HOUSEHOLD REFRIGERATORS AND HOUSEHOLD
FREEZERS

7.1 Scope of Section 7. This section describes uniform
procedures for determining the performance of mechanically-
operated household refrigerators and household freezers
under specified laboratory test conditions and establishes
recommended levéls of performance.

7.1.1 The performance test procedures in this section
are: '

7.5 No-load pl_lll-dcwn test.
7.6 Simulated load test (household refrigerators).
7.7 Simulated load test {household freezers),

7.8 Ice-making test.

7.2  Test Room.

7.2.1 Ambient. Temperature. The vertical ambient
temperature gradient in any foot of vertical distance
from 2 inches (5.1 em) above the floor or supporting
platform to a height of 7 feet (2.17 m) or to a height 1 foot
(30.5 Ll’l’l) above the top of the cabinet, whichever is

If a platfcrm is u:,ed it is to ha-ve a §0hd top with all
sides open for air circulation undérrieath, and its top
shall extend at least 1 foot {30:5 cm) béyond each side and

front of the cabinet and extend to the wall in the rear..

This platform must be used if the Floor temperature is
not within 3°F {1.7°C) of the specified ambient tem-
perature (see Paragraph 7.5.3.1).

7.2.2 Ambient Relative Humidity. Wet bulb and dry
bull readings are to be taken.at a l()catlon 3 feet (81.5
em) above the floor or platform and apprommatelv 10
inches (25.4 cm) from the front f the ¢abinet. Except
when speéified for particular tests, the ambient relative
hurhidity need not be- Controlled

7.2.3 ~Air Clrculatmn The cabmet under test is to be
shielded From forced air currents having.a velocity of
more than 50 feet per mmute (0 254 meters per second}.

7.2.4 Radiation. Shields are to be pr0v1ded to prevent
direct radiation from or to any heated or cooled surfaces
whose temperature differs from the air temperature by
~more than 10°F {5.6°C).

7.3 Instruments.

7.3.1 *Téfperature. The temperatiife’ measurements
are to bé Made with one or'miore of thefolloWing instru-
ments or their equivalents.

{a) Glass thermometers (ambient measurements only).
{b} Thermocouples.

((.) Electrlc resistance thermometers and thermistors.

'_ ffa mass s used to increase the heat capacity of a tem-

“perahiie sensor, the total heat capacity of the mass is not
to exceed that of 20 grams of water.

Temperature readings are to be accurate within 1°F
{0:5°C). : N i

* Inno case is the smallest scale dwnsmn of the measurmg

instrument to exceed two times the spemhed accuracy

7.3.2 Electrical. Electrical measuréments are to be
made with the following instruments or their equivalents.

{a} Watt hour meters
0 (b) Voltmeters
i (c) Mlcroammeters

- Watt hour meters are to be graduated to 0.01 kﬂowatt-

. hour without estimating fractions of a d1v151on

; Instruments used for measuring the electrlcal input are

“to, be accurate to within 0.5 percent of the guantity

me_asured

The microammeter used for measuring current leakage
is to be accurate to within 0.5 percent at an indication
of 0.5 milliamperes, the meter terminal impedance —
1500 ohms shunted by a .15 mfd capacitance.

7.3.4 Time. Time measurements are to be made with
a synchronous self-starting electric clock or a similar
time-integrator.

7.3.5 Relative Humidity, The relative humidity is to ¥




FIGURE 6-1

Volumes Occupied by-and Provided by Typical Free-standing
and Supported-Relocatable Special Fe:ature_gx
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FIGURE 6~1 (Continued)

gi“\} l\-/O’umes OCCUpiﬁd andProwded by TVP'CalFFee-Standing
| and.Supported-Pelocatable Special Features
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‘FIGURE 622 °

Volumes Occupied:By and Provitied By Typical
\ Supported-Fixed Special- Features

* Less Than 2 jnches - ..

Hiustration of ice tray storage compartments.

Volumes to be included are dependent upon the dimensional requirements of Section 1V. If the distance
in front or behind the storage compartment is'2 Inches 6r'more, that volume is not deducted.

% Space Occupied

Space Provided
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FIGURE 63

Volume Provided by Irregular Shaped lce Buckets

or Free-standing Containers
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or Free-standing Containers
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_be determined by use of a psychrometric chart and wet
(‘;e\ y “and dry. bulb readings taken with suntabte psychrometric-
l ( 4 instrumentation having an accuracy of £0. 5 F (0.3°C).

7. 3 6 _Werght. We]ght lS to, [)e defermmed by use of

\ Test _Requtrements Fer each test the cabinet
is to be operated at thié specnfled tést condltlons for a suf-

7.4, 1 Power Supply. The elect' ica
bellSV+l% 60 Hz at the pr

Serv1ce COI’ll'lecthl"t
| as measured at the

operatlng b

7.4.2 - Test Sample. Thencabinet:with its refrigerating
mechanism is t6 be gssémbled and: set upas fiearly as
practicable in’ atéoidanad Wwith the printed instructions
supplied:with' the gabinet: All“packing matérials and
skid boatiéls aré to e remmoved: Chillel or drip trays are
to be in:their'proper places during all tests,'Outer door
gaskets 'are'to ‘Be'chiecked for adequacy of seal to the
cabinet and adjusted, if required.:Container§ and covers
and food shelves are not to be removed. Uriléss: otherw1se
spectflecl :

-rn

Baffles are ‘to be open’ uhless’ otherw1se '?pEleled in
the manufactuier’s mstruct:bm g LT 'k“ '

e

_ mltrated and automatlca]ly términated (such as
customer operated. dispensers, fast chill:compartments,
electric door openers, etc) are oPerated at thelr lowest
energy usage pOSl[lOH o

Compartments whlch are convertlbie frem retngerator

g_, to freezer are operated in the ‘highést:-energy usage
posmon _ e ]
t Other temperature control[ahle compartments {such

as crispers convertible to meat keepers and tempera-
ture adjustable meat kéepers) are tonsidered special
compartments and dre tested- with controls set. to
provide the coldest temperature;

' Evaporator m manua] defrost tnodels need not. be
T defrosted prior to each test unless frost agcumulation
(x‘}), : \ij exceeds ¥4 inch (0.6 cm) in average thickness. Chiller

49

;"close durmg alltes AN

yieapd e T P i ‘.h Cilerteyd

and drip trays and interior of cabinet are to be-dried
prior to starf of test. after- ‘evaporator has been
manually defrosted - Lo

Ir.e trays daiid ice buckets felated to nohtiutomatic
e making aré “removed Froni the freezer section and
the space, vacated is loaded to 75% of its capacity
with frozen food packages. Ice storage | bins of auto-
matic ice makers are to be full of frozen food packages;

Storagé baskets in chest freezers dbe removed if they
are'removabléwithout the use of tools; ="+ % =

Defrost controls are not tu be operatwe durmg the
: tebts o =

F .

penodhs fficrent_'to assure a thorough workmg in of
al §rts nc]udmgop' controh A run-

in accordance’ 'wrth the manufa(_turer [ mstructl(ms or

Ag determined by meghamcal ,stops on.the ba(,k of the
_‘ cabmet e e

'otherwrse ﬁpemfled cabmet do()rs shall be kept

gt i

ER U TRTA T

Atl leads from alI measurmgﬁde\‘rlees shall be. bmught
outside of the cabmet in such @ mannér as te prevent
air leakage

LT 4 3 Temperature Measurement b -

7.4.3.1 © Ambient ‘Teriperataré:: The ambiefit ‘tem-
perature is to be téedrdeéd at pmﬁts Jocated 3 feet
_{9L’S em) dbove the. flogr ling thes (25.4 cm)
From the Lenter of. the two eldes of the cabmet The
temperature at each pomt is 6 bé ma ntamed w1th1n
+1°F (0.6°C) of the specified value and is_to be
“maintained during’ stablhzatl()n perlods‘ ds well as
durmg actua] test runs pow e

i

Temperature measunng devrces are to be loeated or
shielded so that indicated femperature wr]l not be
affe(,ted by the operatlon of the Londenslng ufut

the speclfled posmons at mtervals not. greater than
30 minutes during the test periods. . .

7.4.3.2 Fresh Food Compartment - Temnperature
{Household Refrigerators). Temperatures dre to be
tecorded ‘at thrée locations a8 -showh in Figure 7-1.
All temperature measuring devices are to be siipported
“in such a manner that there will be at least 1 inch
' (2.54 cm) of air space separating the thermal mass



dthfréni contact with ‘any siitface. In dase of interference

0 with Wakdwire at theése locations; the temperature
measurements are to be takéri“at the nearest atjacent

.+ Jogatign. such, that there will be 1. inch.(2.54 ¢m) air
... .Shace. separat;ngl the, therma] mass, from the hardware.

F the! mter‘u&r drrangements of the’ cabinet“do not
u)nfbrr‘n with thude: ;hoWr)—m F‘lgure 7-1, héasure-
Chietils Are T be bakeh &t S8létted Todations"¢chdben to
appr()xrmdteiy rrepre.sent the entire fresh food com-
partment. The location lected areto be rgported,

. The reported, temperdture al,any. given paint.is to be
“the average tenperature at that point duri yele

of operation with the.temperatures being read'at '

‘i 1reguldr mtervals‘njet bxceedinlg 4 ivinuateg? e
vy e

o ,ODg, qr‘m'ore !spe(m_ g 11Ls:.a e prowded:for
m,,;temperag,_r_;lje I mr(}rtles hrghe orJlower than
that of the, fre‘h f d;compartmer} ailemperature
measurmg devr 15 to be located at She geometric

erage of the; ter
shuwn in F;gure 7 li,.‘ - ,—;'!

7 4 33 Freezer‘dompéfhnen ;Temperature [House-
hold Refrigerators and Household Freezers). Fréezer

3

b3 S
be]()w wrth the packages log ted so the temperature
abl()ns"hpp xlmaté the l()éat’](‘)ns
B EI '()wﬂ in F'lgure;'? 9 i!)!( ": ot L "l'}. TR YRS

K ETRIENP
Temperatures are to be rheasured by unwelghted
thermocouples, fo¢ated 1 i Hhe péombttic! centér of

package-; measunng appr 0x1mately
l 4

31’vapur probF
b ool bafie o

;,The papkéges are: to‘ ed tp a denmty; pf 35+5
pounds per cubic foot with; hardwood sawdust whlch

" ’Ji, i1

£ be 10(;.:1&(1 wrat-h 75 % of

fl'l‘t‘e‘d iits the compértmént(s) so 4% l’o'permrt air
circulation arotirid and'above the 164d. "

.- The air gap ; around the freeze_r_ compartment load is

NOTE In order to keep packagesfrom shzftmg and
- destroling the air ‘gap, a ‘wire grid with small, non-

hx4 >g 1% inches

ed | P ckage'; that can be

thermally conductive Spacers for contact wtth freezer
: hner may be used

Edch shelf of freczers 'md freezer sech(ms of c()mbma-
tion re¥r|gerat0r freezers, where applicable, i5 to be
lvaded &0 75% of ‘its éapacrty iti pyramid of tiéred
form, -as. negessary, for .the:praper location of the
thermocoupled frozen food package, St

" Freezer dodr'shs

" mum number of filled packages tl;lat i
each shelf. A thermocoupleis to 'be’ placed':a‘t the
geometric.genter, of a pqdkage located at the vertical
' vill betapprozimately
fthe innen .door

__.,—[‘,,"';'hner and 2'/; mches (G 4 c
as indicated in Figure 7-3,

LAt

. : EIE S
The reported temperature of the freezer céhpartment
v w13 to-be the averageof the. gempemtures redprided at
the locations shown.m Figure Ry i

75" No Load Puli Doi;n Mest (Household :
and’ Household Freezers) '

05 7

‘75'1

s 3D

The purposes of th].s fes ,‘_gr

Purpos,

l(JWest steady state temperdtureg attamed iR the stomge
‘(_)mpartment.s :

ARIET R ,.1 [N 5)':?: I o ) B

_ to be in accordance w1t}1 Paragraphs 7.2,7 3 _
’ excepf as stated below i

he ainbient temperature s tobe- 110 °F (43 3° C)

The dabinét is o be prepared w1§¥1_1t's helves and acces-

sories in place in accordance with the manufacturer’s

fqrstrug¢tions; butsthhout a freezer ubmpartment simu-
dted food and feeload, s Aok 0

Freezer compartment temperatures are to b;e recorded

" .at -the locations shown ‘in 'Figure 7-2.- All temperature
measuring devices are to be sipported in such a manner

. that there will be at-least% inch (1.5 em} of air space
separating the thermal mass frém contact with any sur-
face. In case of interference with hardware at these
locations, the temperature measurements are to be_taken

" at'thé rigarest ad]déent locatith such thal théte will be

“ Y5 inéh'(1.5 ém) air space separatmg ‘the thermal mass |

from thé hardware.
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e,

~The cabmet with all compartment doors open, is to

have-been electrlcally disconnected for at least 8 hours
in-an gmbient temperature of 110°F (43.3°C} immediately
preceding the start of the test,

Duririg the {est, all reftigeration system controls (thermo-
stats, automatic defrost controls, etc.) are to be elec-
trically: disconnected or .inactivated to insui®e’ continuous
operation: of the refriger'ant moter -compressor, but the
riotor overload protector, if prov1ded is not to be dis-
‘connected ormactwated BRI -t

7.5.3; Tast Prooedure "The cabinet door( ) is to be closed

“and the eabinet c;perated contrhuously until steady state

condition has been reaehed or, untﬂ 1t is evrdent that the
unit will coritinue to oycte on the overload protector,

7.5. 4 Data To Be Beported [ '

(a) Typé»model rumber, serlal number if any,

and manufacturer or brand name of cabmet
(b} Ambient temperature"‘ ’ Wi

(©) letage’*’and frequeney
Y LRI SN

(d) Time for fresh food Lompartment temperature
of household refrlgerator to ‘reach 41°F/{5°C).
When this temperature.cannot be attained; the time

_ toreach steady state cond1t10n when the unit is running
contmuous]y, or steady’ state cbndifion when the unit
is cycling on the overload protector is to'be reported.
The steady state tempérafiresobtained are also to be
reported. . ..

PR ] e

{e), Time for (freezey, compartment temperature to
reach 32°F (0°C) for ‘basic refrigerators and 5°F
(=15°C) for coinbination refrigerator-fréezers and
freezers. When these temperatures cannot-be attained,
the time to reach steady state COndlthl’ll when the unit
is running continuously, or steady state ‘condition
when tlie unit isieycling on the overload protector, is

. . tosbe reported. The steady state temperatures obtained

i arealse t@ be reported
”(f) Steady state condltaon temperature(s)

7.6, ‘Simulated Load Test (Household Befrigerators).

7.6.1,  Purpose. The purpose of this test is to determine
thermal performance under varying ambient conditions
(temperature -averages; rhaximum differentials, etc.) and
the comparative electrical energy consumed .at these

'varylng amblents

7.6.2 Test Condltrons. The general test condltlons are
to-be in accordance with Paragraphs 7.2,7.3,and 7.4.

The clata to be. reported is to be obtamed at the ambient
and average fresh food compartment temperatures
specified in Table T for basic refrigerators and all-
refrigerators.
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TABLE]

Fresh Féod Compartment
Temperature Degrees

Ambient Temperature '
Degrees

70°F (21.1°C)
90°F (32.2°C)
110°T°(43.3°C)

36°F(2.2°C)
38°F (3.8°C)
 41°F(5.0°C)

Household refrigerators with fixed temperatyre controls
are tested at the flxed Lontrol posltlon

For combmatlon refngerator-freezers with separate
controls for the fresh food compartment and the freezer
dompartment, the datd to be reported is to be obtained
with an average freezer compartment temperature of 5°F
(—15°C) and the fresh fopd compartment temperatures
and ambient temperatures specified in Teble L

For combmatlon refrlgerator freezers with smgle conitrols,
the data to.be.reported is to be obtained at the ambient
..temperatures specified in Table T with an average freezer
ecompartment temperature of 5°F (- 15 C) and whatever
average fresh food compartment temperatures exist

N 1

. with these_ cpptrol settings,

7.6.3- Test Procedure. -For convenience,. either of the
following two-procédures may be used for either single
or multiplefcotitrol-cabinets: : - i

7.6.3.1 Interpolahon Procedure The cabinet is to be

operated at ‘each’ of the thred (3) dhibient ‘tempera-

tures-(see Table 1) and atleast:each-of the followmg
- contrel-positions.,. -« . . . . e

.. Coritiol P
Multiple Control
Single Control Prlmaly Control Secondary Control
Warmest! " {7 Watmest Warmest
o Warmest Coldest
. -Coldest Coldest Coldest
' - Coldest " Warmest
Intermediate Warmest Intermediate
T e Coldest Intermediate

NOTE: The primary control is that deou,e which
initiates compressor operation. . .

B

At one or more of the intermediate control(s) positions
the tests in the ambient temper'lture of 70°F (21.1°C)
“and 90°F (32.2°C) are to be run without resetting the
c(mtrol( 5.

Fized control tefrlgeratot gare tested at the fixed con-
trol position. :

After steady state condition has been reached, each



“gam drtrnent(s)

_erator-Freezer, . —

“erator-Freezer,

test period is to be at least two whole cycles, ie., an
equal number of off and on periods of the compressor
motor, if eyeling oceurs, and not less than three hours.

. From the data obtained at each of the settings of
. the. tempemture control(s), curves are.to be plotted

(show actual data points when plotting) for the aver-
age fresh fod compartment temperature versus:

{a) Average freezer compariment temperature,
; Lo .r H -

{b) Average temperature of each special compart-
ment, if applicable,

(¢) Warmest freezer door shelf frozen to()(l package
te mpemtme if dpphcable R

(d) Energy {kWh) consumed durmg a 24 hour
perlod M -

......

and o e er

() The number ()f cycles f()r h 24 hour perlod

The repm ted dverage c()mpartment temper'iture is to
ge of the tethperit eadmgs tdken

“mperatures fosi éach of the three
dnibientitéimperatiires: s to be: ‘obtained froriy these
cuives (see Figures 7-4 atid>7:5 for' ékamples).

- :If the curve does not reach thespecified compartment

temperature(s) the data forfthe. point at.the extreme
end of the curve closest: to the.speditied temperature(s)
is to be used. This (,()}ndmon shall be clLdriy described
in reportmg on'th dbmet under ‘test

7.6.3:2 - Speclhe Control(s) Setting Procedure The
cabinet is to be operated at each of the.three ambient
temperatures and at ¢ontrol positions as required to
obtain the compartment(s) temperatures stated in

. Table I within the tolerances stated in Table JI..

_F-reSh Foed -Freezer
, : ’Gompartment Compartment
- Basic-Refrigerator - cae F(Oﬁ C —
and All- -Refrigerator * - -t : o

Cotnbination Befng—- R SR L
S x5°F(0.3°C)
Single Control : '

Combination Ref rrg-

J_r 1°F‘(0.6“C) +5°F (0.3°0)

Multiple Control

After steacly state condition has been reached, each
test ‘period isto be at least two whole cycles, i.e., an
equal number of off and on periods of the compressor
motor if eycling oceurs, and not less than 3 hours. In
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e

the event that the 5°F (- 15°C) freezer compart-
ment temperature or the specified fresh food com-
partment temperature eannot:be achieved in any of
the standard test ambients, then the test is to be con-
ducted and the data reported at compartment: tem-
peratures as close to the specified va]ues as may be
achieved.

et

© In addition, a test to demonstrate control response is

to follow the simulated load test run.at either. 70°F
(21.1°C) or 90°F, (32.2°C).. ambient. temperature,
and is to consist of a repeatiof that test in the ether of
the two ambient temperatures 70°F L2y 1°C) or
90° F (32, 2°C) without chaﬁ 'ng any “tontrol set-
tmg(s) The data’to be reporte is to; mcluae fesults
for at least four tests, a simulatéd load test at 70°F
(21.1°C), 90°F (32.2° C) and 110°F (43.3°C) ambient

temperature, anhd the control response test made
following either the 70°F{21.1°C) o 90°F (32.2°C)

ambient tem_p_erature simulated load test.

el L ioifE T

7.6.4 DataTo Be Beported e

(a) Type, model numher,- serlal number if any, and
manufacturer or brand name of cabmet

i

RIrin

(c) Voltage and frequency

(d) Plot observed data see';Flgures 7-4 and 7-5 for
examples. Not requrred for Spegific. Control{s) Setting
prueedure(see Paragraph 7.6.3. )h, gl L

H

~ {e) Average fresh food compartment temperature.

- (f) Average freezer compdrtment temperature

Ry S
(g) Average special compartment(s) temperature(s)

;h) Wariest freezer door s"_ 1t fr_f)_zenffood package
temperature ! ' P iy

(1) For each centrol{q) posrtnon in: the 70 ¥ {21.1°C)
and 90°F (32. 9°&)amibients; tabulate the maximum
and minimum temperature vaiues observed for the
warmest and coldest fresh food compartment tempera-
ture feording locations (see samiple Table, Figures
7-7 and 7-TA).

] Energy (kWh} consumed durmg a 24-hour period.

‘‘‘‘‘

i() Pertent operatmg tirfie of the eompresstir motdr.’

(1) Number of tyeles durmg a 24- hour perrod

P S ES

7 6. 5 Becommended Levels of Performance ey

S 7651

It is recommended that m the frésh food
compartment of houschold refrlgerators ‘an average

. .- demperature within the range .of 34°F and 41°F
. (1.1°C.and 5%C).be attainable between the warmest

and coldest setting(s) of the control(s) when tested in

"ambjents of 70°F (21.1°C), 90°F (32.2°C) and 110°F

(43.3°C). The éontrol 5ettlng{s} may be adjusted for ,

each ambient,

Bt Pl S




* The period of time that mast fresh fodd used in today’s
househd!ld cari be safely storéd is dependeént upon
temperature 2 thie lower tlhie temperature the Eonger
mt)st f ()ds t,an be safely stored.
34° F (L l C] is as close to freezmg ag is pract:cal in
‘otdet that nd séctioni of the fresh food Lompartment
permits freezmg
41 °F+{(5 qC} i§ 1ot quite so limitirig. 1t is chosen'as a
guide based bt éxperience. Higher temperatures will
- shorten, safe. storage periods, Refrigerator:freezer
_design and development engineers believe 41°F
- (52C) to be a very practrcal but not absolute upper
Climit, , I o TR

7.6.5.2 Itis recommended thdt in the freezet com-
partment the average temperature be less than op equal
to 15°F (~9.4°C) for basic refrigdrators and less
«dhan- or _equal te.5%F (- 15°C):for combination
refrlgerator-freezers when t(.sted in 90 F (39.:2°C)
ambient! fe o Ce b

Althou ';t is not hiécessary Ior the recommended
fréezer’ and fresh food compartment tem'era'tures
: h7.6.5. T ocelr Sirﬁultaneously, itis

i h‘_at the | freezer comparfment tempera—
tures Be' attainable with’ average fresh’ f65d cor_npart-

_ ment temperatures hngher thar{ 34°F(t 1e C)J'

¢ By definitionr a basic refrigerator is intended for the

. short tefrn Storage of frozenfeods; most frezenfoods

© will not freeze:or rerhain frozen above 15°F{+-914°C)
for ahy redsonable tinie; based on the sughr content,
water edrnitent; ete.; of the frozen foodstored.

s Ay

the Ereezer compa"rhent of a
,rator«freezer is an extensron_ “of the
de! a, gerator-freezen w_'lzucl 'jhmlts
:4 zer eompartment temperatures to, 8°F (; ] 3f3 Q)
v 8°F. {-13.3°C) proyides defmrtro’r’r’f S5°F
( 15 C) is the suggested temperature based on the
+ lofig’ term! eeoriorhical storage of most frozen: foods.
" “The loWer the itemperature; the longer frozen: foods
“can besalely stored [0°F (+ 17 8°C} would prov1de
- longer safesterage]. !

7. 7 Slmulated Load Test (Household Freezers)

. 1.7:1_ Purpese. The purpose of this test is to determme

thermal performance under a varying, range of control
_settmgs and, the eomparatwg eiectrl cal energy consumed
j at these settmgs )

7.7.2 Test Conditions. The general test cOndltlons are
ta be in accordance wrth Paragraphs 7.2,7.3,and 7.4.

The data 'to be reported is to be obtamed at the followmg
ambient and average freezer compartment temperatures:

Ambfent Temperature Average Freézer
' T ' Compartment Temper ature
°F (— 17. 8 C)

°F (32.2°0)
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1f the door stielves dre ddjustable, locate the top shell at
the highest provided position that will accommodate a
filled package (see, Figure 7-3).. and locate the bottom
shelf at the fowest provided position. The packages con-
taining thermocouples are to be lomted in 'mqudance
with Figures 7-2 and 723, : '

77 3, Test P!‘(-;}Cédul'e, The pabmet is Lo be operated at
an amblent ternperature of 90° F' (32.2° () at each of the
three followmg contr(ﬂ posltrons

{a) 'The warmest position {nof defrosting).
(15) The coldest position {control not short cireyited).
(c) An mtermedpate position(s).

Household freezers with a fixed temperaturg &Ontrol are
tested at the f 1xed Lontr(ﬁ posmon :

Y

Aftér steady: stite ‘C-ondltion ha¥ been reached, each test
period is t3' b 4t leddt 2 whole cycles, i.é., an equal number
of off and on periods of the compressor motor if ¢ycling
occurs and not less thaan hours tq obtam lthe correct, per-
centage of operatmg time and energy (kWh) consumptron
rate for a 24-hour, perlod -

From the data obtained at each of the settmgs of the tem-
perature control, curves are to be plotted (show actual
data gomts when plottrng} for ‘cabinet frozen food tem-
perature (see Flgure 7-6) Versus

{a) Warmest cabinet food package teinperitiire,
() Averagedosrshelf- froZen 'food phckage tempera- _
ture {if epplicable)’ Bt e B ‘

{c) Warihest door shelf frozen fot)d patkage tempera-
© ture (if apf)llcable) fr ';i.

i PN ST
(d} Energy (kWh} consumed durmg a 24— hour perlod
EInTE TR ALV SANRE oerivhigge oy f E

(e).Percent operatmg tim(, of compresspr motor, .

(f) The number, of gycles for a 24-hour penod (if
appheable) {see Flgure'f B -y o R

If the cabinet does hotreach the specified f! Gezer con-
partment temperalure, the data for the poitit &t the
extreme end of the curve closest.to the specified tempera-
tures is to be reported. This condition is.ta be clearly
deseribed in reporting on the cabinet under test.

'7-.-7.4; ‘D.a_t.é 'f,O .ﬁeeﬂeported.-. :

{d} Type, model nuriiber; serial niimber, if dny, 4nd
manufacturer or brand namig of cabinet.

{(b) Ambient temperature.

(c) Volte.ge.and ttequenoy. '

{(d) Plot of observed data (Figure 7-6),

(e) Average freezer compartment temperature.

{f) Warmest cabinet frozen food package temperqture




+., 1(g) Average door-shelf frozen food packuge tempera— '

ture.

" () Warmést door-shelf frozen food packiige tempéra-
Coture. T L

(i) For each control position; tabulate the maximum
_dnd minimum femperature_values observed for the
“warmest hnd toldest freézer mmpartment frozen
food ‘package. Use freezer wmpartnient portlon “of
table format shown in Figure 7-7. S

(j) Energy (kWh) consumed during at 24 houi‘ period.

(k) Percent op&ratmg hme of cc)mpr $OT mot

7.7.5"" Récommendéd Lev ] ; '
mended that a 0°F (- 17.85C) dveiage [Feézer chmpart-
-ment femperature be attainable through; control adjust-
ment in g 90°F (32 2°C) ambient tempera ] -

'Heezer rel‘hpef‘ltme- Liearly
heyond that of thefréeézer coripa
refrigerator. ., » s
0 F('17.8°C) Hifk 1ong beth | giif; 4§ thédatum
for l6rig teim safe’ 5t0rag‘e of all froze 3 ).d;s'z'i'nd has
proven over the years t6'sérve thie consuhlers ‘necels
and expectations: . : cro

7.8,. Ice-Making Test (Household Hefrlgerators and House-
hold Freezers) if there is provision for making.ice:.

7.8.1 . Purpose, The purpose of this fest is to determine
the rate of making ice, using ice trays or nther 1ce—mdkmg
(,qmpment furmshed with the Labmet

R ity E

'7.8.2 Test Condltmns The generdl test LOﬂdlthﬂS are
to be in attordanéd With Paragraphs 7:2, 7.3, ancl 7.4,

Jce trays atid ide buckets téldted’ to' nefian matlc ice

\mdkmg are to be installed in aceordanct*with manu-
‘f:\(‘h”’(‘f‘ 's.instructions removing frozen food .packages
a8 requlrcd L wr e roend .

Do not put Frozen fosd: packages m [r_‘e storage bins of
'aut()mahc i(.e makers’”

The amblenl temperaturé is to be 90 F (32 2 C}

The tést period is to begin after the cabmet Has reached
steady staté condition with the control(:,] andfor Baffles
set to mamtam the followmg compartment(e) tcmpcra-

the test

Basic Ref) rigerator and Ali- Hefrig:efat:()r whésafe"é[c;-gjlicéb]e
average fresh food r,ompartment temperature 35°F + 2
(1.7°Cx 1.1} o

Combination Refrigerator-Freezer — Single Control
average fresh food compartment lemperature 35°F =2
(I.7°C+1.1). o
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Combination, Refrigerator-Freezer — Multiple Control,

~ average fresh foo([ compartment temperature 38°F 2

13.3°Cx 1.0 Freezer control . sef. to. coldest posltron
possible without shorting the, Lontrol and maintajning
spec ified fresh food compartment tempcratures

Household Freezen freezer control set to colde:;t posntlon
(contro! not short circuited). o

I—Iousehold Refrigerators and Househoid Freezers with
ls.are. tebte(l at the f1_

The ‘cibii

vigual

jce miakers) is néce ary Durmg such vnsual mspectlon
the door(s) i e'bpened for not more than 15 ‘§éconds

at a time.

incliding thbse with automatic
_ﬂto e fitled to within.1/8 inch

il Th‘é’.fiée:""téray i
Q_r a§ recommended by the manu-

(32.2° °C1. 1) at the poimt-of ce
: vto the cabmet Th

- After the ‘temperature a8 :indicated: by all therrno-
couples in the-ice lkrays, has reached- 28°F’( =2.2°C)
a wistal inspéction is t&-be imade to-detertnine that
the water is completely frozen; If theiwater in any tray

is not completely f] ozern, re!ocatg the t ermocouples,

and repeat the test.

i ‘ady t'ra)f is'hat completely frozeh wi
the test is to be stopped and the f1nd1n
the report e s

'“recOr(]ed in

7.8.3.2 Automatic Ice Maker(s) The automahc ice
maker() is to be connected ih accordance with
thatufacturer’s recorimendations; to a Wwater supply
having a temperature of 90° F+2 {32.2°C#1.1) at
the point of gonnection of entrande to the ‘cabinet
durmg the- test. TR

Prior to the 1mtlat10n of the ice- makmg test the auto-




7.8.4 DataTo Be Reported.e, i

matic ice maker is to have been operating a 5uffrclent
time to assuré proper operation. There is to be no
evidence of free watér having entered the storage bin.

For cyclic icé makers the tést is to begin at the com-
pletion of the water-fill portion of 4 cycle. For con-

tinuous (non-eyclic) ice-making devices, the test may*

be started at any time after steady state condition has
been established. The ice storage bin is to be emptred
and reposrtroned at the time the test | 15 started

The test is to continue unmterrupted for a minirium
of four hoursfor continitus ice makers and foy addr-
tional time required 16 ¢oniplete AN
cycles for cyclic ice makers The lcegtorage bm shall
not be emptied’ durrng» hé fest-linless necessary -to
assure uninterropted opetation, If the ice is removed
for this reason, it is to be welghed and this amount
added to the werght of the ice in the storage bin at
the termination of the test.

At the complétiofi of the test the i¢e'in the storage bin

is to be weighed. If there is ev1dence of free, water -

having entered the storage bin, the test is to be repeated
at least once. If this conditich continues, the test is to
be stopped and the condition reported

The time duration of the test is to be recorded for use
in caleu]atmg the ice-makiig rate for 24 hours.

A ....r

7.8.4.1

Ice Tray(s)tu 1netud1ng those with automatie
fill. v :

[T W ) .

{a) Type, model number sertal number, 1f any,
and manufacturer or brand name of cabinet.

{(b) Ambient ternperat i re :

;...n.

{c} Average fresh food eompartment temperature -

(if applicable) atthe beginning of the test.

{d) Average freezer comfipartment température
(if applicable) at tt}e beginning of the test.

(e) Voltage and frefquen?yrj

(f) The time required for the temperature to reach
28°F(-2.2°Cyin each tray

{g) The material of edch tray and grid (plastre

steel, aluminuim, ete,)*
(h} The weight of ice per tray.-
(i) The total weight of ice per freezing.

(j} The position of each tray in the evaporator or
freezer compartment.

7.8.4.2 Automatic Ice Maker(s)

{a) Type, model number, serial number, if any,
and manufacturer or brand name of the ice maker.

{b) Ambient temperature.

‘ponents of mechamc

(¢) Average fresh food compartment temperatw
(if applicable) at the begmmng of the test.

(d) Average freezer compartment temperatut
(if apphcable) at the begmnmg of the test.

“ (e Voltage and frequency.
H The ice- magkmg rate in pounds per 24 hours.

7. 8 5 Recommended Level of Performance

? 8.5, } Ice Tray(s} When tested with the ice tray(s
prowded by thé manufgeturer, it is recommende
" that the total weight of ice per Freez:ng be equivalen
to a minimum riite of freezmg of 0.4 pounds {18 kg
per hour. G o

7.8.5.2 Automatic Ice Malers. It is recommendec
that water be frozen at a mrmmum fate of 4 pound:
(1.8 kg) per 24 hburs S a3

. ; "
¥ i £

8 DURABILITY TEST PROC_

1

8.1 Scope of Sectmdj
procedures for determi

by use ors ‘environmental
ecommended levels of

and Household Fr reezers as-affects
conditions | and e_s’r
perfotinatice.

8.1.1

8.2

8.3

8.4

8.5

8.6

8.2 Handlmg and Storage Test" {Household Refrlgerators
and Household Freezers)

8.2.1

The durability test i)rdéedures in this section are:
Handlinig arid Storage Test.
External Surface Condensation Test,
“Internal Moisture Aceumulatlon Test.

Enwronmental ‘Cracking ] Besastanee Test.
Bottom Breaker Strip(s) Impa(.t Test

Purp05e The purpose of this test is to determine

the ability of the eabmet when packaged for shipment,
to withstand handhng and storage conditidns in extreme
(h:gh and low ambaent) temperatures It is intended to

. shlpment is s0 desrgned that a consumer will receive

undamaged merchandise by exposirig .itito the extreme
temperatures and mechanical shock of {he type to which
it might be exposed during alternate storage and move-
ment in the various stages of (Itstrlbutlon

822 Test Conditions, The test ambrent(s) shalt be
maintained at temperatures of 140°F£5 (60°C+2.8)
and 0°F+5(-17.8°C+x2.8),

The ficor used for the drop test may be of masonry,
metal or other. construction with low cushioning effect.
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TYPE 1

" Of Household Refrigerators and Household Freezers

FIGURE 7-2°
Thermocouple Locations For Determination OF Freezer Compartment Temperatures

TYPE 2

TYPE 2A

Tgr

o 7,
2

"‘T1|T2

TUMACHINE
COMPARTMENT

PLAN

""—_"'—I_———b-r

«— W (36" OR LESS)—>
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Type 1, 2, and 3
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_;l‘ f‘_ 11' '_L-'_‘x"

xX
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0000 0 00O
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T
6
__._

000 00 O 00
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]

Chest Freezer (lift cover) with refrigerated walls
Chest Freezer (1ift cover} with refrigerated plates

Vertical Freezer {front door) with refrigerated shelves {door located, at ieft)

oy

ELEVATION-

- W2 ——»! |<-—W3 —-—i-l

Evaporatar or freezer compartment of Household refrigerators (except All — Refrigs.)
or Vertical Fraezers [front door} with refrigerated walls or with concealed evaporator_
(door located at left)

!
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FIGURE 7-2 (Continued)

Thermocouple Locations For Determination Of Freezer Compartment Tefnperatures
Of Household Refrlgerators {Except All- Befrlgerators) and Household _Freezars

TYF‘E 5 : : o “TYPE 8
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g . 8 7 -H = height
w _# j - W o
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34
. 2 ;_,‘l - !
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SIDE ELEVATION ) < - SIDE ELEVATION

B L prolectlon on; the inner door interferes with these thermocouple 1ocat|ons move them rearward 1o
clear ‘the prolectlon : -

For types 1, 2, 3 and 4; the height dimension shall be measured from the bottom of the Imer (or from top of a trivet,
if furnished} to a plane defining the gasket sealing surface.

For types 6 and 6; the height dimension shall be measured from the bottom of the liner {ar from top of a trivet,

if furnished)

For types 5 and G; the depth damens:on sha[l Be measured from the back of the liner to a plane deflnlng the

gasket sealing surface. .

For type b; non refngerated shelves are treated ‘as if they were not there

NOTE: “Fébf load tests the thermocoup{e location designates the approxtmate geometric canter of a
b x 4 x 14" frozen food package. i




FIGURE 7-3

Thermocouple Locatlons‘For Door Shelves Ot Vertllcai Freezer And

Door Shelves OF Freezer Co:‘
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FIGURE 7-—4

Format for Piottlng Slmulated Load Test Results For
" “Single Contral Cabinets ’

48

=
=

Average Fresh Food
Compartment Temperature - F
oy
o

[
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(7]
38

28

in 24 hours :

52

WG
Energv (kWh) Consprn'

T 10 f 20 30

Avérage Freezer Compartment
Temperature - ¥

[ T

a4 |-

40 |-

Average Fresh Food
Compartment Temperature - F
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Warmest Freezer Compartment
Door Shelf Frozen
Food Temperature - F

——————LEGEND

70F Ambient
— — D90F Ambient
- = —==110F Ambient

Average Fresh Food Special Cyeles in 24 Hours

Compartment Temperature - F

NOTE: Connecting lines hetween test points in the 70F and 90F ambients
indicate they were run without resetting the control.
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KWH PER 24 HOURS

% RUNNING TIME

P

AVERAGE FREEZER COMPT. TEMP °F
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FIGURE 7-5

Format for plotting points and reading results for simulated load test.
Multiple Control Cabinets Example showri-is for 70F ambient.
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“Tempergture - F

Energy Consumed (kwh} -

F oo

Temperature -

“ Cy-cle; ih 24 Hours

- FIGURE 7-6

Format For Plotting Simulated Load Test Besults For Freezers (90F Ambient}

 Temperature - F*
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Temperature - F

Operating Time - Percent
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CONTROLPOSITION * |~ o« - MAXIMUM/MINIMUM TEMPERATURE VALUES
O 70° FAmbIent s Pl 1900 F Ambient % b
F‘reezer‘ | FreshFood | Frésh Food "Freezer '/ ; *resh F:oéd K Freeter i“'_f
Compartment " Compartment Compartment Compartment o tniéht T Compirtnient:
' ‘ ‘ A Coldest Warmest Co]dest | Wa st Warmest C_Q]dest
.28,5 . }23.0 1. 9.0
29:5::
28.3
L 18.7.
14,5,
8.2
3.9

None Warmest MAX.
. R - T MIN 1,
None. , lntermedlate MAX

None Intermediatéi MAX .
{Optional). s MIN/ T
None - ., . Coldest- .. MAX.{|, 3

-'"'MI'N‘:"H 7-: t

[P

crruopeb e uh
Fig. 7- 7 )
Format with, Sample Data for Tabulatmg Simulated Loa
Temperature Yalues for Single Control Befrlgerators

CONTROL posmm

§ N ?0°F‘Amblent n
. . Fresh Food . Fresh F(\)od '
Compartment Compartment Compartment 1
Warmest | Coldest | Warmest
-Warmest : Warrnest ._..MA)E{., C A
‘ MINA - .
-Warmest.., |. Coldest . MAX
i _MIN.
4 Coldest O NLAXT S
Coldest Warmest CUUOMAXT
Warmest 'Intermedlate MAX]
. - RN . "M-IN:
:Coldest ' Intermedlate MAX T
RPN | Ce MING N ; ::_.;‘sc;r;:as

est{ Colden

T Coldest

h " Fig. 7-TA . .
Format for Tabulatmg Simulated Load Test Temperature Values o
for Multrple Contro] Befrlgerators
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iRefrigerators and Household Freézers): -

The cabinet(s) 1s to be packed and crated in accordance
with the manufacturer’s instructions.

8.2.3 Test Procedure. The crated cabinet is to be placed
in an ambient temperature of 70-90°F (21.1-32.2° C) for
a minimum of 24 hours and then'is to be placed in‘one
of the test ambients for at least 12 hours. At the end of
this test period the cabinet is to be placed on the test
floor and subjected to the following test to be conducted
‘durmg the next hour, The cabinet is to again be placed
“in 'an ambient temiperature of 70-90°F {21.1,32.2°Cy
for a minimum of 24 hours aid then is t6 be- placed in
the other test ambient for at least 12 hours and the tests
répeated. If desired, a separate.cabinet may. be used at
each ambient temperature; = ! D

8 2.3. l 'One Slde of the crated cabmet(s} is to be
"~ raised 6 inches (15. 2em) from ‘the floor and suddéiily

released. This procedure is to be repeated for :the
“other three sides. :

8.2.3.2 The cabinet(s} is then to be unpacked,

operated and all accessible, parts exammed for damage L

8.2.4 Data To Be Reported.

(a) Type, model number, serial riqmber, if any, and
manufacturer or brand name of cabinet.

- --{b) Ambient temperatures. . - - -- - ..

() Damage observed as determined from wvisual
inspection and operation.

;8.3 -External Surface Condensatlon Test (Household

jo [ it

8.3.1 - Purpcse The purpose of this: test is to deterrmne '

the extent of condensation of water on the external sur-
face ‘of thé cabmet under amblent COndltIOnS of hlgh
'relatwe humldlty

8.3.2 Test Conditions. The general test condrtlons are
tobei lI‘l accordance with Paragraphs 7.2, 7.3, and 7.4,

The amblent temperature is to be 90°F +2-(32.2°C+1.1)
dry bulb and the relative humldlty istobe 75% £ 2.

“The cabmet is to'be prepared with its shelves and acces- -*

sories ‘in place in aceordance with the manufacturer’s
instructions but without food and ice load. Cabinet sur-

faces should be free of all :pll tape, dirt, dust, oil and

other forelgn matter.

Antl—condensatmn heaters, if provrded are to be set at
the hlghest heat’ posntlon

The temperature control(s) is to be set to mamtam the .

following temperatures:

Household Refrigerator, average fresh food cornpart-
ment temperature 38°F£2({3.3°C% 1. oo

Combination Refrigerator-Freezer — Multrple Control
average freezer compartment temperature 5°F+2

{-15°Cx 1.1

Household Freezer, average freezer compartment
temperature 0°F+£2(-17.8°C+1.1).

8.3.3 Test Procedure. The cabinet is to be placed in the e
test room and operated untif the average temperatures

. in the fresh food and freezer compdrtments have reached

steady state condition.

After steady state condition has been attajned, carefully

_wipe dry all exterior surfaces of the cabinet with a clean

cloth and continue the test period for an additional

”four hours

Durmg thls teat pertod the surface areas exhibiting fog,
droplets, and running water (see Figure 8-1) are to be

.. outlined on the extenor surfaces and designated with the

Jetters F‘ b, and R respectwely

8.3.4 Data To Be Reported.

“{a) Type. modei number, sefial number, if any, and
manufar_turer or brand name of cabinet.

(b Ambient temperature.

Te 'Efc) ‘Amibiett relatwe humidity.

‘;'(d Volt:;ge and frequency.

(e} Average fresh food compartment temperature
{if applicable).

(Tf)—Average freezer compartment temperature (if
applicable).

(g) Coded sketch showing maximum area and degreef)
- of ‘condensation (see Figures 8-2a through e} that™

o - -appears durmg the test period.
‘  NOTE: Surface condensation of the types F (fog) and

{d p;ets) gre genérally acceptable to the' consumer,
t{nnmg droplets are not.

8 4 Intemal 'Mors'tu're Accumulation Test (Household
Refrlgerators and Household Freezers).

841 Purpose. The purpose’of th1s test is to determine

_ . under severe bperating conditions the moisture accumu-

lation within the insulation spaces and on the refrigerated
3urface in the cabinet and the effectiveness of defrost
water disposal {1f apphcable)

" 8.4.2 Test Condltlons The general test c,ondstmns are

to be in acr:ordance wrth Paragraphs 7.2,7.3,and T.4.

'The ambient | temperature is to be 90°F £2 (32.2°C=1.1)
dry bulb, ar d the ambient humrdlty is to be 75% £ 2.

The cabinet i 1:,_ to be prepared with its shelves and acces-

sories in place’in accordance with the manufacturer’s

instructions but without food and ice load.

Al defr"ds’;t controls are to be operative during the test,

8.4.3 Test Procedure. The test period is to be started
after the cabinet has reached steady state condition withg,.
the control(s) set to maintain the following temperaturesgl jf
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Format for Reporting External Surface Condensation Test Results — Single Door Cabmet
(90F and 75% Relative Humidity Ambient)
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The control settings are not to be change(l durmg the
test,

Household Refrigerator, a\_f_erage _t're;sh,food_:cc_;~rnpart~
ment temperature 38°F+2(3.3°C+L.1). . .

Combination Refrigerator-Freezer — Muitiplé Coritrol,
average [reezer Lompartment temperdture S°F+2
(-15°Cx1.1). :

Household Freezer, average [reezer compartinent
temperature 0°F+2(=17.8°C+1.1).
The test period is to be 21 day's with the following door
opening schedule practiced daily:

DAILY DOOR OPENINGS
Fresh Food Freezer

Type of Cabihet Compartment Compartment
Basic Refrigerators L

and All-Refrigerators 96 —
Household Combina-

tion Refrigerator-

Freezers ) 96 . 24

Household Freézers T 24

Door opeiiings afe 1o be of 15 secm duretlon each and
uniformly spaced over the first 16 hotirs of . each test day.
The tast 8 hours of each test day i§ to be a recovery
period with'no doof' openmgs During all door openings
and closings, the average veldcity of theleading edge of
the door is te be approximately 2 feet (60 ¢m) per. second.
The door(s) is to be opened at least 45 degrees and not
more: than 90 degrees '

Manual- defrostmg and seml-automatlc defrost:ng House—
hold Refngerators {not Combination Refrigerator-
Freezers) are to be defrosted on an alternating 3.to 4 day
schedule during the 21-day test period with the first
defrost during the third-or fourth 8-hour recovery period,
whichever is desired, Combination Refrigerator-Freezers,
Household Freezers and Partial Automatic -Deéfrost
Combination Refrigerator-Freezers are not to be defrosted
during the 2 1-day test period.

If an exterior evaporating drain pan is provided for
defrost water disposal, observations are to be made

during the 21-day test perlod to determine if the pan

overflows.

At the end of the 16-hour door opem'ng period on the
21st day of the test period, the cabinet is to be tested for
current leakage in accordance with ANSI C101.1,

At the end of the 21-day test period, the accessible
refrigerated surfaces are to be immediately examined
for the presence of ice and frost and description thereof
. recorded. The cabinet interior is to be wiped dry. The
3 cabinet is then to be removed from the test room, dis-

~*" assembled as quickly as possible, and examined for water,

71
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Refrigerators and Household Freezers).

and “ice aeeumu]ated in the insulation and insulation
spaces arid o ‘inaccessible. refngerated surfaces and
description thereof rec.orded Full.thickness samples of
insulation of at least 1 square foot (0 (9 square meter)
are to be taken from each of the following parts for
deterinination of the water confefit in'percent dry weight
of insulation. If necessary, the cabinet is te be cut to
obtain the 1ns.u]atlon samples. .

Insulation is to be taken V_f:r_or_n;
(a) The bottom of the ¢abinet.”

(b) The back of the cabinet opposrte the freezer com-
partment, If the freézsr eompdrtient is'at thé bottom
of the cabinet, an additional back ‘sample is to be
obtained from w;thm 18 inches (4}5 7 em) of the top
of the cabinet. . - .0, . e v

{c) One side of the cabinet adjacent to the breaker
strip andmext to the freezer-compartment.

() Compartment dobrs at’ the bottom {for Chest freezers
take sample front approximate ¢én ‘f the lld)

(e) Other areas as destred
8.4.4 DataTo Be Beported

{a) Type, model number, serial numb_'

, if any, and
manufacturer or brand name of Labme LTl

(b) Amblent relative hurmdtty

: ,(e) Amblent temperature

(d) Voltage and frequency

* (&) Fresh food compertment temperature at the stdrt

-~ of thetest: ” - .

. (f) Freezer compartment temperature at the start of
thetest, ... . el : Lo nes

(2) Amount and location {sketch and/or photograph
of ~ice andfor frost accumulatlon on refrlgerated
_surfaces) e

(h) Vrslble water or ice in msulatron location. =

(i} Degree and locatlon of water on metalllc ‘;urfaces
joints and seams that comprise the insulation space.

{j) Water content of each insulation sample, percent
of dry weight. :

* (k} Drain pan overflow, if any.

Environmental Cracking Resistance Test (Household

8.5.1 Purpose. The purpose of this test is to determine
the cracking resistance of the plastic compartment
liners, door liners and breaker strips at operating tem-
perature when coated with 50/50 mixture of oleic acid
and cotton seed oil.

8.5.2 Test Conditions. The general test conditions are
to be in accordance with Paragraphs 7.2, 7.3, and 7.4,



The ambient temperature is to _be 70-90°F (21.1-32.2°C}

The cabinet is to be prepared with its shelves and acces-
sories in place in-accordance with the-manufacturer’s
instructiens but without food and ice load.

“The cabinet terrlperature(s) during the test is. to be:

* Household Refrigerator, average fresh food compart-
ment temperature 38°F+2(3.3°C# I.1).° :

Combination Refrigerator-Freezer — Multiplé Control,
average freezer compartmegt temperature 5°F+2
{(—15°C=x1.1).

"I-Ioueehold Freezér, gverage freezer (,ompartment
temperatureO F+2(-17.8°Cz1.1). i

:The eompartment shélves are 'to be- un1formly'loaded
with food and beverage containers (mnll( soda, ete.) as
follows

Compartment shelves — 10 inches (25 4 dm) or more
in height — 40 pounds per sguare, | Foot_ (1955 K m2y.
Maxmlum per; shelf — 100 po‘_ : 14},

Compartment shelves — less than 10 1nches [25 4 cm)
in height — 20 pounds per square foot (97 8 Kg/mZ)
Maximum per shelf - 100 pounds (488 g Kg/mzl

‘The -door shelves are” to be umformly loaded w1th
standard tesf loads as follows:

Full w1dth door shelvés - T0 ‘inches (254 oi’ri) or
and left sides respectwely w1th a load cyllinder whose
'helght is 7%2 inches (19.05 ¢m)- and whosé dlameter
_is the largest given in Table 8-1 that wi]l fit on the

“shelf. Additional 7% frch hlgh Toad bloeks see’

Table 8-1) equal in weight to the cyhndrlcal end
loads aréto be added to the shelf to give 4 total mini-

FRUIN loadmg of 30 pounds per square foot (146.6 .

. Kgim?). ,
e Full wndth door shelves — less Ehan 10 mches (25 4 Lm)
in height are to be loaded at the extremé right and

left sules respectlvely with a load cylinder whose
height is 2 minimum of 50% oF the shelf helght and

. cylmderq af the extreme right and left

_strips are to be completely coated with'a thin film of

whose diameter is the largest given in Table 8-1 that g,
will fit on the shelf. Additional load blocks (see &
Table 8-1) equal in weight and height to the cylindrical
end loads are to be added to the shelf to give a total
minimurh |oading of 15 pounds per square foot
- {73.3 Kgim?). .

Load cylinder and load block helghts to be 7% inches
{19.05 cm) for shelves 10 inches (25.4 crm) or more in
height. . :

Load cylinder and load blocks to be a minimum of 50%
of the shelf height for shelves less than 10 inches (25.4 cm)
high. S

Butter or cheese comg artments ~— 7 pounds per
square foot (34.2 Kgim?2).

Egg_s_helves - 0.20 pounds (0.98 Kg/m2) per egg -
space, '

8.5.3 Test Procedure. The cabinet is to be. placed in
the test room and operated until the average temperatures
in the fresh food and freezer compdrtments have reached
steady state condition.

After steady state condition has been attained, the exterior
door liner, compartment liner {if plastic), and: the breaker

50/50 mixture of oleic acid and cotton seed oil, and the
shefves are then to be loaded Followmg thls the load

f ¢ a_ch door shelf g
are to be ra1sed 2 mches (5.1 cm’) dnd the dropped

£

?,The door(s) is then to be Closed and the Ldbmet continued
to be operated. = -

VAfter two hbiirs of cabinet opera-'on the door( 5y is to
“be slammed 12 timies at a rate of about 2 ‘feet 0.6 meters)
per sécond at the leading edge of the door

The door{s) is to be slammed dnd the load cylmders
dropped once each 24 hours : as descrlbed above.

"Fhe compartment(s) and door lmer(s) and the breaker
strips are to be examined for cracks and crazing daily
untll the test is termmated The test may be adjusted to

" TABLE §-1
Load Cylinder Load Block Load Cylinder Weights For ~ Weights For
DiameterIn . -~ Width x Depth & Load Block Shelves Shelves 107 High
Inches ~Inches . Lower Fnd Under 10" High Or Greater
’ : Chamfer45° I C o
1" 1x1 Va 10 Lbs. .21 Lbs.
T2 S 2% ) 42 Lbs: .84 Lbs. .
3 Ix3 ) 94 Lbs. 1.88 Lbs,
b4 4% 4 1A - 1.67 Lbs. 3.34 Lbs.
5 5x5 1/ 2.10 Lbs. -5.21 Lbs,
6 C6x6. . e .3.75 Lbs. ~ 7.50 Lbs.
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normal work schedule.
8.5.4 Data To Be Reported.

{a) Type, model number, serial number, if .any, and
manufacturer or brand name of cabinet.

(b} Ambient temperatures. .

(c} Average fresh food compartment temperature {if
applicable). :

(d) Average freezer compartment temperature (if
applicable).

{e) Location and length of cracks and crazing found
in door inner liner(s).

(f) Location and length of cracks or crazing found in
breaker strips: :

{g) Location and length of cracks and crazing found
in compartment liner(s).

8.6 Bottom Breaker Strip(s} Impact Test (Household
Refrigerators and Household Freezers).

8.6.1 Purpose. The purpose of this test is to detérmine
the impact resistance of the bottom breaker strlp(s) at
operaling temperature. cL :

8.6.2 Test Conditions, The general test condlhons are to
be in accordance w1th Paragraphs 7 2 7.3,and 7. 4.

The ambient temperatures are o be 70—90°F (21.1-32.2°C).

The cabinet s to be prepared with its shelves and dcces-
sories in place in-aecotrdance with the manufacturer’s
instrictions but without food and ice load.

The cabinet _temperaturetE;) during the test _l:s‘tb be: -

Household Reéfrigerator, average fresh food compart-
ment temperature 38°F (3.3°C + 1. 1). :

Combmallon Refrigerator-Freezer — Multiple Control,
average freezer compartment temperature 5°F +2
(—15°C=1.1).

Household Freezer, average freezer compartment
temperature 0°F£2 (- 17.8°C# 1.1), '

A 2 pound (0.91 kg} dart or tup having a 4 inch (1.3 cm)
spherical radius hardened steel point is to be used to
impact or strike the breaker strip as assembled in the
cabinet.

8.6.3 Test Procedure. The cabinet is to be placed in
the test room and operated until the average temperature
int the fresh food and freezer compartments have reached
steady state conditions.

After 3 hours of operation at steady state condition,
open the door{s) and drop the dart or tup onto the bottom
breaker strip(s) impacting toward the center of the span
and width, Start with a drop of 5 inches{12.7 em) and
then increase with successive drops at 5 'inch {12.7 em)
increments unti] failure occurs or the maximum height
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of the compartment, whichever is lesser, is achieved.
Move the logation of impact for each drop along the
breaker strip wlth no lmpact closer thaf appiroximately
2 inchés (5.1 dmj to &' précedmg ifmpact, If the strip
visibly ¢racks before maximum drop is achleved stop
the tast and report the results

All drops are to be performed WIthm one rnmute after
the door is opened, e

The dart or tup is to fmpact ‘the breaker 5tr1p only once
. with each drop.

8.6.4 Data To Bé Reported:

4) Type, model number, 5er1al number if any and
manufacturer or braml name uf cabmet

(b) Amblent temperatu re
{e) Voltage and frequency

(d) Average fresh food compartment temperature (if
applicable). . ‘ RS

(e} Average freezer cempdrtment temperature (if

applicable).

{f) Location and size of eracks and crazmg and impact
value in mLh-pounds (l(llogram meters)

9. METHOD OF DETERMINING - THE ENERGY
CONSUMPTION AND FREEZER TEMPERATURE OF
HOUSEHOLD BEFRIGERATORS AND HOUSEHOLD
FREEZERS: ; :

9.1 Scope of Section 9. This section describes a standard
method for determining the electrical energy consumption
and the average freezer temperature of Household Refrlg-
erators and Household Freezers :

9.2 Purpose. The purpose of this test is. to estabhsh a
uniform and repeatable procedure for measuring electrical
energy consurhption and freezer temperature under various
control positions.and provide a standard.method for report-
ing estimated average morithly energy consumptlon and
average fréezer temperature, : Lo

9.3 General Test Conditions, The general test conditions
are to be in accordance with Paragraphs 7.2, 7.3, and 7.4.

When an anti-swedt heater switch{es) is provided, the
energy cofisutption tests are conducted with the switch(es}
in both the lowest energy consuming position and the
highest energy consuming position. For this test, defrost
controls are to be aperative.

9.4  Test Procedure, The cabinet door(s) is to remain
closed during each test period. Operate the cabinet in an
ambient temperature of $0°F (32°C) at each of the follow-
ing control positions:

9.4.1 For single control household refrigerators, com-
bination refrigerator-freezers and freezers:

(a) Warmest indicated position on the control knob
(not defrosting),



NOTE When afr eezer ‘control does not have a warm

_ posuwn mdieated on the cqntrol and the last marked

positien results in an Average Freezer Compartment

-temperature below 0°F (—17.8°C), and the control

has the capability of being set at a position warmer

than the last marked position, the control should be set

- in the warther direction-such that the Average Freezer

Compartment temperature is greater than 0°F

(—17.8°C) in order to establish the warmest pomt of
operahon .

(b) Coldest indicated position on the control knob
\not short c1rcu1ted)

() An mtermedlate posrtron on the eontrol (apprm(l-
mately midway between warmest and coldest)

9.4.2 For multiple control household combmatron
refrigeratorfreezers: SE :

(a) With the primary control set'at the warmest- posi-
tion on the control knob, set the secondary- eontrol
at the )

s . - Coralag

(i) Warmest mdlcated posmon on the' control knob
i fii): Coldest mdrcated‘posrtlon on the control'knob

(b} With the prrmary Sénitrol sat at the Goldest’ position

Yon’ the (,ont :01 knob,.s 't'the secondary control at the

mdlcated I : 't10n on the eontro[ knob

(u) Coldest mdlcated p051t10n on the control knob,

- NOTE: The primary control s that demce which
zmtzates compressor operatwn i

For no-frost type refrlgerators and. freezers after steady'_

state conditions have been reached, each test period for
détérmination of energy consumption i to be from the
initistiorrof the reécovery period aftér defrost to the initia-
“tion of thée next recovery period, or in multiples of this
test period: ‘Determifie’ temperatures- frem an equal
-niumber of off and ofi periods of the compressor motor
during the three hours prior to initiation 'of defrost,

' For partial automatic defrost (cyele defrost) refrigerators

“and manual defrost refrigerators and freezers, tempera-
tures are determined from an equal number of off and on
_periods of the compressor motor during a three hour
period beginning after steady state conditions have been

. reached. After steady state conditions have been reached
“each test period for determination of energy consumptlon
is to be at least two whole cycles {i.e., an equal number

- of off and on periods of the compressor motor, if cycling

~oeeurs) dnd not less than three hours. If ne cydling or
ineomplete c¢yclinig oecurs in the three hour period, test
should be continued for up to 24 hours in order to assure
accuracy of teruperature and energy consumptlon data.

The average compartment temperature is defined as the
_average of the temperature readings taken during a
““¢ombplete ‘¢ycle of the témperature contioller for that
compartment (excluding temperatures on'the compart-
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!.consumied per 24 hours.

9.5
951 -

perature

.. freezer temperature intersected as the

of. the settin_gs -of the temperature controlis), the

+9.5.2

ment doors}, or, if no cycling or incomplete eycling oceurs,

(1) The average over the three hour period prior to
defrost for automatic defrost units.

{2) The average over the three hour period prior to the
end of the test period for non-automatic defrost units.

FFor household refrigerators and combination refrigerator- .
freezers, with the data obtained at each of the settings of
the temperature control(s), plot curves (show actual data
‘points when plotting} for the average fresh food com-
partment temperature versus:

(1) Energy (kWh) consumel per 24 hours. _
(2) _Average_fr_eezer compartment lemperature.

For household freezers, with the data obtained at each |
of the settings of the temperature control, plot a curve
(show actual data points wheri piottmg) for the average
freezer compartment temperature versus energy (kWh)

Determmatlon of Besults

Average Freezer Compartment Temperature at
38°F (3°C} Average Fresh Food Compartment Tem-

9 5 1. l “For single control househoid refrigerators,
. this is'a single point along the temperature cirve and
:*lis repoited a@s the-“Average Freezer :Compartment
=Temperature (see Figures 9-1, 9 -2, and 9- 3)

#:9,5,1.2 -For multiple control (,ombmatlon refngerator—
freezers, the 38°F:{3°C) average fresh food com-
partment temperature intersects the temperature
curves at two placés. Determine the highest freezer

stempérature intersected as the “Maximum Average
Freezer Compartment Temperature™ and the lowest

‘Minimum

“Average Freezer Compartment Temperature™ (see

Figure 9-4). IF a S384F(3°0) average fresh food com-

partment temperature cannot be obtained regardless

“special case” temperature values are to be used to
determine unit energy consumption. See the apphcable
K prooeclure in subSectlon 9.5.2.

Energy Consumptwn

9.5.2.1 For all-refrigerators, determine energy con-
. sumption as the kWh consumed per 24 hours at 38°F
- {3°C) average Iresh food compartment temperature
(see Figare 9-1).

9.5.2.1.1 When the average fresh food compart-
-ment temperature is always tess than 38°F (3°C),
. determine energy consumptjon as the kWh con-
~sumed per 24 hours at the highest attainable
average fresh food compartment temperature (see
Figure 9-1A). ¥

9.5.2.1.2 When the average fresh food compart-



IS,

to

e

n-
'F

re

rt-
2,
n_
le

ment teinperature is always greater than 38°F
{3°C), determine energy tonsurniption as the kWh
cunsumed per 24 hours correspondmg to 38°F
temperature cuive to 38°F (3°C) average fresh
food compartment temperature {see Flgure 9-1B).

9.5.2.2 For mngle conitrol ba51c refrigerators deter-
mine energy consumption as the kWh consumed per
24 hours at_159F (~9°C} average freezer compart-
ment temperature {seeFi igure 9-2),

9.5.2.2.1 - When the average fréezer compartment
temperature “is always legs than 15°F (-9°C),
détermiiie the enérgy consumption as the KWh per
24 héurs correspondmg to the highest attainable
freezer comparimient temperature or 45°F (7°C)
fresh food' compartment temperature whichever
isthe g greater

9.5.2.22 When the average freezer compartment
temperature is always greater than 15°F (- 9°C},
determine the energy consumption as the kWh per
24 hours correspondmg to 15°F (- 9°C) by extrapo-
lating the temperature and energy curves to 15°F
{—9°C) average freezer compartment temperature
provided the correspondmg frest food cémpart-
ment temperature- is 45°F (7*C) or, below {see
Figure 9-2A); If the extrapolated curves indicate a
fresh food.compartment temperature greater than
45°F (7° C) at the 15°F:{-9°C) average freezer
compartment temperature ‘the curves are further
extrapolated and the energy consumption deter-
~ mined #% the KWh per 24 hours corrésponding to
" the 45 °F (7°C) fresh food compartment temnperature.

9.5.2.3 For smg]e controi combination refrigerator-
freczers, defermine energy consumption as the kilowatt
hours (kWh) consumed per 24 hours at 5°F (- 15°C)
average [reezer compartment - temperature (see
F‘igure 9-3).

9.5.2.3.1 When the average freezer compartment
tetperature is always less than SR (-15°C),
determine energy consumptlon as the kWh per 24
hours at the highest freezer témperature attainable
or at 45°F (7°C) fresh food compartment tempera-
ture, whichever is the greater (see Figures 9-3A
and 9-3B).

9.5.2.3.2  When the average freezer compartment
temperature is always greater than 5°F (- 15°C},
determine the energy consumption as the kWh per
24 hours corresponding to 3°F (-15°C} by
extrapolat[ng the temperature and energy con-
sumption curves to 5°F {— 15°C) average freezer
compartment temperature, provided the corre-
sponding fresh food compartment temperature is
45°F {7°C) or below (see Figure 9-3C). If the
extrapolated curves indicate a fresh food compart-
ment teinperahire greater than 45°F (7°C) at the
5°F (- 15°C) average freezer compartment tem-
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perature, the turves ate furthet extrapoldted and

the erergy consumption determined. 2s the kWh

. per. 24 hours correspondlng o the 45°F (7°C) fresh
; :

! y . ige -Wlth g fixed tem-
perature control aré tested at the fixed control position
and wrth the cantrel short-crrcmted 50, that two test

eriergy consump-

s the per 24 hours at the
pomt where the strarght hne betwisn the two'test
' rage fresh food

tefhpera'tu re
energy con-

If the average fresh food r_ompartm
is always less than 38°F {374
" sumption is det_.ermm_ed_ ag’
correspondifig to the highies
compartment temperature

If the all—refrigerator operate_ 1€

its fixed -control positibn :and

food compartment temperat
) than 38°F (3° C), the. energ i

temperature by extrapolatmg a stia
the test pomt and A pomt on the ener

tion is, determmed as the kWi | per 24 hoiirs at the

T pomt where the strarght line between the two test

cotiipartment temperature

If the basic refrigerator operates 100% of the time
at its fixed controel position and the dverage freezer
compadrtment temperature is always greater than
A5°F {—9°C); the energy -consumption is deter-

. mined as the kWh per 24 hours cortesponding to
15°F (~9°C) average freezer compartment tem-
perature by extrapolating a straight line from the
test point and a point on the energy consumption-
temperaturé plot corresponding to 0 kWh per 24
hours at 90°F (32°C) average freezet and fresh
food compartment temperature

9.5.2.4.3 For combination refrigerator-freezers,
energy ‘consumption is determined as the kWh per
24 hours at the point where the straight line between
the two test points crosses the 5°F (- 15°C) average



freezer compartment temperature line.

If the average freezer compartment temperature
is always less than 5°F (- 15°C), the energy con-
sumption is determined as the kWh per 24 hours
corresponding to the highest attainable freezer
compartment temperature.

If the combination refrigerator-freezer operates
100% of the time at its fixed control position and
the average freezer compartment temperature is
always greater than 5°F (-15°C), the energy
consumption js determined as the kWh per 24
hours corresponding to 5°F {-15°C) average
freezer compartment temperature by extrapolating
a straight line from the test point and a point on
the erergy consumption-teinperature plot corre-
sponding to 0 kWh. per 24 hours at 90°F (32°C)
average freezer and fresh Food compartment
temperatures. - - S

9.5.2.5 For mu]tlpie' control combmation refrigerator-
freezers, determine energy- consuimption-as the average

'kWh per 24 hours of thé two values corresponding

with the intersection of the tempeérature curves at
5°F {-15°C) average freezer Compartment tempera-
ture {see Flgure 9-4). o

95.2.5.1 When .one 1ntersect10n of the 5°F
(-15°C) freezer temperature line on the tempera-
ture envelope occurs at less than 45°F (7 C) fresh
food compartment temperature and the other
intersection occurs at greater than 45°F {7°C) fresh
food compartment temperature, the energy con-
sumption corresponding to the intersection at 5°F
{=15°C} freezer temperature and less than 45°F
(7°C) fresh food temperature is deterniined and the
energy consumplion corresponding”to the inter-
section of the intersection of the 453°F (7°C) fresh
food compartment temperature line with the 5°F
{(=15°C) freezer temperature. 11ne is geometrmdlly
“determined. The average energy consumption
_ correspondmg to these two points of intersection
is determined as the unit energy consumption
{see Figure 9-4A).

9,5.2.5.2 - When the average freezer compartment
temperature is always less than 5°F (=15°C),
-energy consumption is deterrined as the kWh
consumed per 24 hours corresporiding to the highest
freézer compartment temperature attainable (see
Figure 9-4B) provided the food temperature
corresponding to the highest freezer temperature
is equal to or less than 45°F (7°C). If the average
fresh food termperature corresponding to the highest
freezer compartment temperdture attainable
exceeds 45°F (7°C), the energy consumption at
45°F {7°C) fresh food compartment temperature
is gbtained and the greater of the two values
determined as the unit energy consumption (see
Figure 8-4C).
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9.5.2.5.3 When the average [reezer compart-
ment temperature is always greater than S5°F% J!

{—15°C), energy consumption is determined as the
kWh consumed per 24 hours corresponding to
5°F (- 15°C} average freezer compartment tem-
perature by extrapolating the temperature and
energy curves to 5°F (- 15°C) average freezer
compartment temperature, provided the corre-
sponding fresh food compartment temperature is
45°T (7°C) or below (see Figure 9-4D). If the
extrapolated curves indicate a fresh food compart-
ment temperature greater than 45°F (7°C) at the
5°F (- 15°C) average freezer compartment tem-
perature, the curves are further extrapolated
and the energy consumption determined as the
kWh per 24 hours corresponding to the 45°F (7°C)
fresh food compartment temperature. In all cases,
the energy consumption is the lower value corre-
sponding to the intersections resulting from extra-
polation. of the temperature envelope lines and
meeting prevrous requirements (see Figure 89-4E}).

'9.5.2.6 Tor household freezers, determine energy

consumptlon as kllowatt hours (kWh) consurned
per 24 hours at 0°F (- 18° 'C) average freezer
temperature (see Flgure 95y,

9.5.2.6.1 When the average freezer compartment
~temperature is always less than 0°F (-18°C),
- -determine energy consumption as the kWh per 24
hours at the warmest obtainable freezer compart-
ment temperature (see Figure 9-5A). -

9.5.2.6,2 When the average freezer compartment
ten‘iperature is always greater than 0°F (- 18°(C},
determine energy consumption as the kWh per
24 hours that would occur at 0°F (= 18°C) by
extrapolating the temperature and energy con-
sumption curves ta 0°F (=18°C) average freezer
compartment temperature (see Figure 9-3B}.

9.5,2.6.3 Household Freezers with a fixed tem-
‘perature control are tested -at the fixed control
position and with the control short-circuited so
that two test points are obtaired. Fnergy consump-
tion is determined as the k'WHh per 24 hours at the
point where the straight line between the two
test points crosses the 0°F (—18°C) average freezer
compartment temperature line.

If the average freezer compatrtment temperature
between the two test points is always greater than
0°F (- 18°C}, the linear curve is extrapolated to
0°F (- 18°C} and the energy consumption is deter-
mined as the kWh per 24 hours corresponding to
0°F({-18°C).

If the average freezer compartment temperature
is always less than 0°F (- 18°C), the energy con-

sumption is determined as the kWh per 24 hours ..
corresponding to the highest attainable freezer;/

ternperature.




-

If a fixed control household freezer operates 100%

@ of the time at its control position and the average

freezer compartment temperature - is. always
greater than 0°F (-~ 18°C), the enérgy. consumption
is determined as the kWh per 24 hours correspond-
ing to 0°F (- 18°C) average freezer compartment
temperature by extrapolating a linear curve from
the test point to a point on the energy-temperature
chart corresponding to 0 kWh/24 hours at 90°F
© {32°C) average freezer compartment temperature

9.6 Data To Be Reported
9.6.1

(a) Type, model riumber, serial number, if any and
manufacturer or brand nameé of cabinet, o

{b} Ambient temperature typically 90°F (32 C) *

Househo]d Refrlgerators R

{c} Voltage and. frequency, typrcally 115 volis,
. 60 Hz.*

38°F (3°C).*
(e} Freezer compartment temperature(s) for

(i) Single control household refrigeratars, the freezer
compariment temperature corresponding to 38°F
(3°C) average fresh food compartment temperature,

(i) Multiple control combination refrigera'tor-:
[reezers, the minimum average freezer compart-
ment temperature and’ the'Maximum' -average
freezer compartment temperature corresponding
to 38°F (3°C) average fresh food compartment
temperature.

For a product provided with an anti-sweat heater
switch, the freezer compartment temperature: is
reported with the switch both in the-lowest and highest
energy consuming positions.

(f} Energy consumed per month (kWh/month) based
on a 30-day month is calculated by multiplying the
energy consumption in kWh/24 hours as determined
by the appropriate subsection of 9,5.2 by 30:

For a product prov1ded with' ah anti-sweat heater
swilch, the average energy consumption 'is reported
with the switch in both the lowest and highest
energy consuming positions.

9.6.2 Household Freezers.

{a) _Type, model number, serial number, if any, and
mariufacturer or brand name of cabinet.

{d) Fresh food compartment temperature typrcally _

(b} Ambient temperature, typically 90°K (32°C).*

7 (e Voltage and frequency, typically’ 115 volts,
60 Hz.*

(d) Energy consumed per month (kWh/rnonth) based
on a 30-day month, and corrected b}? the followmg
appropriate multlplrcatlon factor:**-

Chest freezers — 0.7 .
Upright freczers — 0, 85

For a product provided with an ani-sweat heater
switch, the average energy consumption is repdried
with the switch both in the lowest and hrghest energy
consuming position; .+ i

6. METHOD FOR COMPUTING “THE ENEBGY
FACTOR OF HOUSEHOLD BEFRIGEBATOBS AND
HOUSEHOLD FREEZEBS T i

10.1  Scope of Section 10, Tlms section provrdes d standard
method for caleulating the energy factor of various types
of household refrigerators and household freézers.

10.2 Purpose The purpose for calculating the energy
factor is to provide a uniform means of comparing the
relative energy efficiency between different products by
relating all products to a common base.

~ 103 Calculation of Energy Factor:

EF ;_.;;VFresh Food * (VFreezer * K)
RN SR S T N 1

where:

VFresh Foibd = Volume of the fresh food compart-
ment of household refrigerators as
. determined by Section 4.

= Volume of the freezer compartment of
househiold refrigerators .as determined
by Section 4 or household freezers as
determined by Section 5.

o VFreezcr

K = Adjustment factors as determined in 10.4.

EC = Energy consumption expressed as kWh con-
sumed per 24 hours. This value is obtained as
follows: :

(n for household refrigerators: dlrigle the walue
obtained under 9.6.1 {fyby 30, _
2) for household freezers: after correctmg by the

appropriate multiplication factor, divide the value
obtained under 9.6.2 (d) by 30.

*Although most tests will be conducted at the temperatures
and voltages listed after “typically,” there may be reason
for a manufacturer or test laboratory to run tests dt Some
other condition. Under such a case the condition should be
eported so that the results obtained at off standard condi-
ions are recognized as something different than the usual.
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**The 0.7 multiplication factor for chest freezers and the
0.85 multiplication factor for upright freezers represent
adjustments to the basic test value proposed by the U. S.
Departinent of Energy and the Department of Commerce
in order to make the energy consumption value typical of
household usage. ;



10.4 Adjustment Factor, The adjustment factor is caleu- 10.4.4 For Household Freezers

lated as follows: _
' = 9_ 73
Ad]ustment Factor = 9038
~ Test Room Temp — Freezer Compartment Temp
Test Room Temp — Fresh-Food Compartment Temp
10.4.1 For Basic Refrigerator Type Household
Befrige‘rators 11. SAFETY OF HOUSEHOLD REFRIGERATORS AND
. HOUSEHOLD FREEZERS
S PO R :
7 90 38 S e It is recommended that Household Refrigerators and House-

hold Freezers intended far instaliation in the U.5.A. iheet

10.4.2 For AH-Refngerator Type Household Befngerators the requirements of the latest edition of Underwriters

90-38 _ 400 - - . ) _ Laboratories Inc., “*Standard for Safety, Household Refrig-

_ 90 38 SO _ . : erators and Freezers,” UL 250*, ANSI B97.1.
10.43 TFor Combmatlon Refrlgerator Freezer Type . , -
Household Refrigerators . *Copies are available from Underwrilers Laboratories 3
' S ' Inc., 333 Pfingsten Road, Northbrook, [llinois 60062,
90— 5 ez , _ ‘_ 1285 Walt Whitman Road, Melville, L.I., New York 11746 %
90-38 ' and 1655 Scott Boulevard, Santa Clara, California 95050. %

o

FIGURE 9-1 .
ALL REFRIGERATORS .
Format far plotting points and readmg results to be reported

EXAMPLE:

At 38°F Fresh Food Compartment Temperature:

. Kilowatt Hours per 24 Hours . .-~ =33
LEGEND
. C = Colde_st indicated pasition on Control Knohb.
< b [~ M,_= Intermedia‘teipos_ition,on Co'ijtrol Kno_b._
-é_ W = Warmest indicated position on Control anb.
E ., C
35
Q o K
o
=N
R i —m e e e e e e e e e T
g o
=
<£ 3 '
e X |
33 g |
@ .
w 1 J i | i B! I | I |
) 26 728 - 30 32° 34 36 - 38 40 42 44

Average Fresh Frood Compartment Temperature

Deqgrees F
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FIGURE 9—1A {SPECIAL CASE) . ;
ALL REFRIGERATCRS ..
Format for plotting points and reading results to be reparted, , -

EXAMPLE:

At 35.7°F Fresh Food Compartment Temperature:
Killwatt Hours per 24 Hours =37

NOTE: When average fresh food compartment is always less than
38°F,.KWH per 24 hours is to be reported at the highest
attainable average fresh food compartment temperature.

kWh per. 24 hours

l
|
I

i R : I | R | | | |
26 28 - 30 32 T34 36 38 40 42 44 46

Electrical Energy Consumgption

Average Fresh Food Compartment Temperature

Degrees F

LEGEND
= Coldest indicated position on Control Knob.
Intermediate position on Control Knob.
Warmest indicated position on Contral Knob.

1]

EZO0
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Electrical Energy Consumption

FIGURE 9—1B (SPECIAL CASE)

ALL REFRIGERATORS
‘Format for plotting points and reading results to he reported.

EXAMPLE:

At 38°F Fresh Food Compartment Temperature:
Kilowatt Hours per 24 Hours = 3.8

NOTE: When the average fresh food compartment temperature is always
greater then 38°F, curve is extrapolated to-38°F and the KWH
per 24 hours is reported at this temperature.

5
5
2
< 4
SN - ———— = - - -
. ! - -
a | '
= |
z 3
|
|
| L1 1 | ! | L 1 1
36 36 37 - 38 38 - 40 41 42 43 44 45
. Average Fresh Food Compartment Temperature
Degrees F
LEGEND
C = Coldest indicated position on Control Knob.
M = Intermediate position on Control Knob.
W = Warmest indicated position on Control Knob.
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Electrical Energy Consumption

kWh per 24 hours

Degrees F

- Fig.9-2 -

o Siigle Control Basic Refrigefator ~
Fortinat for plotting points and réading resiltsto be reported

" EXAMPLE:

At 38°F Average Fresh Food Compartment femperature:

Avercge Freezer Compartment Temperature = 12 F
Al 15 F Average Freezer Compariment Temperature:
Kilowatt Hours per 24 Hours . =16

LEGEND

W = Warmest indicated posifion on the

' | Control Knob.
l C — Coldest indicated position on the
C Contral Knob.
r | M = Intermediate position on the Con-
| trol Knob,
il 5 1 1 " l : i 1 1 3§ n - [
28 30 32 34 36 38 40 42 44 T oAb 48 50
Average Fresh Food Compartment Temperature
: Degrees F
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FIGURE 9-2A (SPECIAL CASE)

Single Control Basic Refrigerator
Format for plotting points and reading results to be reported

EXAMPLE
At 38°F Average Fresh Food Compartment Temperature
Average Freezer Compartment Temperature =17°F
) At 156"F Average Freezer Compartment Temperature
i Kilowatt Hours per 24 Hours =3.6
[ =
2 4 —
5
o
E . hom — o — = — — —
2 5
O 3 -
og i ‘
5% 1
@
e 2 *
FE )
g L | :
o 1 ¥
m l
l NOTE ;
{ When average freezer compartment temperature is always ;
| above 15°F, curve is extrapolated to 156° and KWH per §
] 24 hours is reported at this average freezer compartment :
i temperature.
{
|
30 I
i
g |
2 251
5 i
[«3
g i 2
E 20 i
B, [~~~ ¢
£ w | |
58 s----- - -- - |
E D
§a ! ,
% |
N 10
; 1
i | LEGEND
g 5 F 1w = Warmest indicated position on the Control Knob
I | € = Coldest indicated position on the Control Knob
t M = Intermediate position on the Control Knob
0] |
] ] ] [ S L L ] 1 | i _J
28 30 32 34 36 38 40 42 44 46 48 50
ief Average Fresh Food Compartment Temperature
! Degrees F
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Fig.9:3..

Single Conitrol Comibination R_éfrigerq'tnr-l:‘rée:er o
Format for plotting points and reading results to'bie reported - <. o

EXAMPLE:

2T AF-38OF Average Fresh Food Compartment temperature:

: ’ .Ave_t;ag'é Fréezér Compartment Temperature = 2°F
‘Al 5°F Averdge Freezér Corfipartment Température:
Killowaft Hours per 24 Hours = 2.2

 LEGEND

W — Warmest indicated position on the

A~ A Controf Knob.
| == Coldest indicated position on the
Control Knoh.
i M = Intermediate position on the Con-
: trol Knob.
1 | - el A A 1 I 1 i i A
30 32 34 346 38 40 42 44 46 48 50
&
Average Fresh Food Compartment Temperature
Degrees F
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FIGURE 9-3A {SPECIAL CASE)

Single Control Combination Refrigerator-Freezer
Format for plotting points and teading results to be reported

EXAMPLE:

At highest attainable Average Freezer Compartment Temperature:
Killowatt Hours per 24 Hours =29

ool

I

w.

kWh per 24 hours

L]

Electrical Energy Consumption

NOTE: When average freezer compartment
temperature is always less then 5°F,
KWH per 24 hours is to be reported
at the highest attainable average
freezer compartment temperature or
45°F fresh food compartment

| whichever is the greater KWH

consumption {also see Figure 9-3B}.

l
l
}
|

28 30 32 34 36 40 42 44 46 48 5O

-~ Average Fresh Food Compartment Temperature
IR Degrees F i

ik

3

©

a

£ &b

N W

+ o o e e

c [

QL

Fu -

r vl

g & O/ LEGEND

g :-,1 B W — Warmest indicated position on the Control Knob
on 5 C — Coldest indicated position on the Contral Knob,
E B M — Intermediate position on the Control Knob.
g - . |

w 1 1 ] | ] { I | |

s :

@

]

>

I




FIGURE 9-3B (SPECIAL CASE)}
Single Contro! Combination Refrigerator-Freezer
Format for plotting points and reading results to be reported

EXAMPLE:

At 45° Average Fresh Food Compartment Temperature:
Killowatt Hours per 24 Hours =31

LA

-9

kWh per 24 hours
[}

%]

| NOTE:- When average freezer compartment

temperature 1s always less than 5°F,
| KWH per 24 hours is to be reported

st the highest attainable average freezer

I compartment temperature or at 45°F
| _ fresh food compartment whichever is-
| - : " the greater KWH consumpti‘dh:"‘ g
I
|
!
|

Electrical Energy Consumption

~{Also seejFigure g-3A).

32 34 36 38 40 42 44 46 48

o

3

=

g

5 [ w

l— | "

oy &

é |~ -

+ L B

g % or 'LEGEND

g :‘,’ = W — Warmest indicated position on the Cp_njtrol Ignob.
oo I C — Coldest indicated position on the Control Knob.
o ~ | M — Intermediate position on the Control Knob.

[«}] .

s 5 | !

w L | I T | I T | l L]

5

=

<L

Average Fresh Food Compartment Temperature
Degrees F
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FIGURE 9—3C (SPECIAL CASE)
Single Control Combination Refrigerator-Freezer
Format for plotting points and reading results to be reported

EXAMPLE:
At 5°F Average Freezer Compartment Temperature:
w 4 Killowatt Hours per 24 Hours —22
5
£
3 -
& C M W
T - — — = = _F'A—\A__\A
e 21 !
L
s | ‘
= | :
1
| NOTE: When average freezer
I compartment temperature
I is always above 5°F, the
i curve is extrapolated to
: 5°F and the KWH. per 24
. hours is reported at this
° i average freezer compartment
% 25 — | " temperature.
2 |
E 20} .
- !
1 M
E 5 |
Euw
% g '
(=]
Sa o I .LEGEND
8 : . W — Warmest indicated position on the Control Knob.
e ok C — Coldest indicafed position on the Control Knob.
i M — Intermediate position on the Control Knob.
Q
o
& b
g I TS AU R N N
< 30 32 34 36 38 40

Average Fresh Food Compartment Temperature
Degrees F
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10

Average Freezer Compartment Temperature
Degrees F

M Control Coinbinaition Refrigerator-Freezer
. Format for platting points and reading results to be reported'

EXAMPLE:

At 38°F Average Fresh Food Compariment temperature:

Maximum Average Freezer Comp. Temp. =  &°F

Minimum Average Freezer Comp. Temp. -~ —7.5°F
At 5°F Average Freezer Compartment Temperature:

Average kWh/24 hrs; — 4.8 + 4.7 = 475

\TwsC T LEGEND.

"W — Warmest indicated position on
S the Cantrol Knob.
C = Coldest indiculed position on
the Control Knob.
C/W — Coldest indicated position on
) the primary control and Warm-
W/W est indicated position on the
secondary control.

ALTERNATE METHOD

L Fi I i e

28 30 32 34 36 38

Average Fresh Food Compartment Temperature
Degrees F

87

40 4.5 5.0 5.5 6.0 6.5 70

kWh per 24 hours



Average Freezer Compartment

Temperature

Electrical Energy Consumption

kWh per 24 hours

Degrees F

7.2
7.0
68
6.6

6.4

6.2

6.0

5.8

10

—10

FIGURE 9—4A (SPECIAL CASE)

Multiple Control Household Combination Refrigerator Freezer
Format for plotting points and reading results to be reported.

EXAMPLE:

KWH per 24 hours = 6.25+ 6.30 = 6.275
——

At Lowest Fresh Food Compartment
Temperature Attainable:
Maximum Average Freezer

Compartment Temperature = +7°F
Minimum Average Freezer
Compartment Temperature = —B6°F

w/c

_NOTE:

If one intersection of the 5°F average
freezer temperature line and the

" temperature envelop occurs at an
average fresh food temperature higher
than 45%F, KWH per 24 hours is to

Average Fresh Food Compartment 'I"'emberatL.Jre

Degrees F

- 88

|
l
] I | be reported as the average of the
| I I [KWH consumed at the intersection
I 1 of the 58°F average freezer temperature
—— | line and the temperature envelope
l ) | {Point A) and the power consumption
: | at 5°F average freezer (Line BC} and
| ] 45°F average fresh food temperature
s | | line {Point D). ‘
L wW/C
/o | _ LEGEND
» : W = Warmest indicated position on the Control Knob.
l C = Coldest indicated position on the Control Knob.
C/W = Coldest indicated position on primary control and
‘ I warmest indicated position on the secondary control.
R B I R N
40 42 44 48 48 60




Electrical Energy Consumption

Average Freezer Compartment Temperature

kKWh per 24 hours

Degrees F

Centrg

18 (SPECIAL. CASE)
banation Refrigerator Freezer
pomts ‘ahd reading results to be reported.

EXAMPLE:

At 39F average freezer compartmen? temperature:
KHW/24 hours = 4.8

At 38°F Avetage Fresh Food Compartment -
Temperature Attamable

Maximum Average Freezer . ;
7°F

Compartment Temperature =
Minimiim Average ‘Fredzer
Compartment Temperature = = 7°F

3

. NOTE: e

When the average fresh food compartment is
always less then 38°F and the freezer
- compartment temperature is always fess than
' B°F regardless of the position of the controls,
oot the KWH per 24 hours is reported at the highest
Pt attainable freezer compartment temperature.

LEGEND

W = Warmest indicated position on the Control Knob.
C Coldest indicated position on the Control Knob,

1l

1 1
28 30 32 34

36

C/W = Coidest indicated position on primary control and
warmest indicated position on the secondary control.
] 1
38 40 42

Average Fresh Food Compartment Temperature

Degrees F
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FIGURE 9-4C (SPECIAL CASE}

Multiple Controt Combination Refrigerator Freezer
Format for plotting points and reading results to be reported.

EXAMPLE:

At 45°F average Fresh Food Compartment temperature:
KWH/24 hours = 5.1

{Higher of the two values shown.)

z 8.0 C/C ' )
.CE’ [ : At Lowest Frash Food Compartment
S ~ .
g— ~ Temperature Attainable:
3 £ 7.0~ ~N Maximum Average Freezer
52 ~ . Compartment Temperature = —2°F
Oy 65+ FUAN Minimum Average Freezer )
?_5? ™~ ~ Compartment Temperature = —18%F -
: 258 60} ' '
i c
E % . w/C
B eI~ NOTE:
@ osel T T T TR ¢ ter
: T—_— — - - When average freezer compartment tempera-
{ ) wiw ture is always less than 5°F, regardless of
455 l | control position, KWH per 24 hours is
I | reported at the highest attainable average
i I freezer compartment temperature unless the
: . A KWH per 24 hours at which 45°F average
: = | | fresh food compartment can be attained is
! § 10 — [ greater, in which case the higher of the two
: a | | values is reported.
: 5 g L | W
| ~ Lt .
H ~ -
5 _+
et |
g 2
§ g’ . ~ LEGEND
5 | W = Warmer indicated position on the Control knob.
N + - w/e C-= Coldes.t indicated position an the Control knob.
L"t’ e C/W = Coldest indicated position on primary control and
g | warmest indicated position on the secondary control.
2] R
3 L LI
< 40 42 44 46 48 5O

Average Fresh Food Compartment Temperature
Degrees F



Electricat. Energy. Consumption

Degrees F

Average Fréezer Compartment Temperature

“kWh per. 24 hours

URE 9-4D (SPECIAL CASE)
artyol _C‘drmbinati_on Refrigerator Freezer
_ng-iioints and reading results 1o be reported.

EXAMPLE:

At 5°F Average Freezer Compartment Temperature
kWh 24 hours = 7.0

{Lower of two values shown)

At 38°F Average Fresh Food ‘mepgrtrhen‘:t ) .
Temperature Attainable: G i Cor
Maximum Average Freezer. = '

Compartment Temperatufe = 33°F :
Minimum Average Freezer; Lo -
Compartment Temperature = 20°F, .- b

NOTEL ;

When the average freezer compartment ‘
temperature does not reach 5°F regardless -

of conirol posifion, the temperature

envelope curves are to be extrapofated 1o

the 5°F average freezer temperature line.

The lower value of the KWH per 24 hours it
is to be reported. Extrapolate the lines

that cause the greatest effect on the

freezer temperature.

LEGEND-

I | |

W = Warmest indicated position on the Control Knob:
- C = Coldest indicated position -on the Control Knob.’

1]

Coldest indicated position on primary control and

c/W
warmest indicated position on the secondary coritrol.

D I

28 30 32 34

2 38 40 42

Average Fresh Food Compartment Temperature

Degrees F
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Il

Electrical Energy Consumption

Average Freezer Compartment Temperature

kWh per 24 hours

Degrees F

FIGURE 4E (SPECIAL CASE)

Muttiple Control Combination Refrigerator Freezer
Format for plotting points and reading results to be reported.

Ww/C

W/

w/C

C

I N N [SUVOR N N
45 46 47 48 49 50 51 52

Average Fresh Food Compartment Temperature
Degrees F

EXAMPLE:

At 5°F Average Freezer Temperaturs
KWH/24 hours = 7.4

At Lowest Fresh Food Compartment

Temperature Attainable: ' Y

Maximum Average Freezer
Compartment Temperature = 27°F
Minirhum Average Freezer

Compartment Temperature g°F

NOTE:

When average freezer temperature is
always highér than 5°F and average fresh
food temperature is always higher than
45°F ragardless of control position, the
temperature envelope curves are
extrapolated to the 5°F average freezer
temperature line. No intersection. is to- be
considefed at average fresh food
temperature higher than 45°F.

LEGEND

W = Warmest indicated position on the Control Knob.

= Coldest indicated position on the Control Knob.

C/W = Coldest indicated position on primary control and

warmest indicated position on the secondary control.




}

ki,

RO IO —————

Electrical Energy Consumption (e
kWh per 24 hours

Fig. 9-5

Household Freezers
Format for plotting points and reading results to be reported

EXAMPLE:

At O°F Average Freezer Compartment Temperature:
Kilowat Hours per 24 Hours = 2.2

L =3

) A o e o

Average Freezer Compariment Temperature Degrees F

LEGEND
C — Coldest indicated position on Control
Knob.
M — Intermediate position on Confrol Knob.
W = Warmest indicated position on Conirol
Knob.
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Electrical Energy Consumption
kwh per 24 hours

FIGURE 9-5A (SPECIAL CASE}

Household Freezers ! N

Format for plotting points and reading results to be reported. w
EXAMPLE: :

At —2°F (warmest) Average Freezer Compartment Temperature:

Kilowatt Hours per 24 Hours =23

1

e

¥

3

NOTE: When average freezer compartment temperature is always less than ;
0°F, the KWH per 24 hours is reported at the warmest average freezer
compartment temperature obtainable.

, 1 ! 1 ! ! i | | ! |
—14 —12 -10 —8 —B —4 —2 0 2 4 6
Average Freezer Compartment Temperature 1,
Degrees F
LEGEND §
C = Coldest indicate position on Control Knob.
M = Intermediate position on Contral Knob.
W = Warmest indicated position on Control Knab.

g
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Electrical Energy Consumption

kWh per 24 hours

FIGURE 9-5B (SPECIAL CASE)
Household Freezers
Format for piotting points and reading results to be reported.

EXAMPLE:

At 0°F Average freezer Compartment Temperature;
Kilowatt Hours per 24 Hours = 2.7

NOTE: When average freezer compartment temperature is always above 0°F, the
curve is extrapolated to 0°F and the KWH/per 24 hours is reported at
this average freezer compartment temperature.

B C
_____ ——— — — — — M
T —
| W
|
B |
[
|
] | 1 I | ! ] ] ] ] !
-8 —6 -4 —2 0 2 4 6 8 10 12
Average Freezer Compartment Temperature
Degrees F
LEGEND
C = Coldest indicated position on Control Knob.
M = Intermediate position on Control Knob.
W = Warmest indicated position on Control Knob.
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