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American National Standa,rd ANSI/ AHAM HRF-1-1979 
Household Refrigerators, Combination Refrigerator-Freezers, 

and Household Freezers 

I. PURPOSE 

L I The purpose of this standard is to establish a uniform 
apd repeatable procedure or standard method for measuring 
specified product characteristics of house!lOld refrigerators 
and household freezers. The standard methods and the 
rec;ommended levels of performance where they appear are 
intended to provide a means by which different brands and 
models of household refrigerators and household freezers 
Cf!.fl be compared and evaluated with respect to character~ 
istics of significance:; in the de~ign and I:lse of th~.products. 

" , , ' I~ ' .• ' " ' ' " ' " . 

The standard methods and recommended levels of perform
ance are not intended to prevent improvement and innova
tion ~n,Rroduct 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 
volun:tes and shelf areas, methods of determining volumes 
of special features, performance test procedures, durability 

, test procedu:res., methods for determining energy consump
tion anq el1~rgy {acta.Land safety. 

2.3 This standard does not include methods of testing 
household refrigerators and household,freezers t,1sing,g~s 
fuel as defined in ANSI Standard Z2I.Ui. . . 

'j' '\ ' ,'. 

2;4 The principal subdivisions of this standard are as 
follows: 

Section I - 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-

6 

tors and Household Freezers 

Section 8' - Durability Test Procedures a[ld Recom
mended Levels Qf PerfornW.nce for Household Refrigera-
tors and HOllseh"old Freezers " !, 

I;, 

. " 'i\ ~ 

Section 9 - Method of Determining the Energy Odn
sumption and Freezer Temperature of HOlisehrlld 
Refrigerators and Hotlseho'ld Freezers 

Section 10 _ !),J..~thad of r:::~mputing the Energy Factor 
afH~useho)q H"frige~ators ~!1d Hau~e.h9Idf(eezers I. 

Section I I - Safety 1 

3. DEF1NITIONS 
"', 

3, I Household Refrigerator. A cabinet or anypart of a 
cabinet which is designed 'far-the refrigerated storage of )_.'.' 
food at temperatures above 32 OF (ooG) which has a source . 
of ref.rigeration and which is intended" for household use. f' 
It may (nelude a comp'3rhherit for the freezfng~ and storage ~ 

"of 'ice"a'nd/Qr for 'stor<\ge'.Of food at temperatures below 
32°F"(O°0).' .... , 

3.1.1 ,Basic Refrigerator. A refrigerator which includes 
~a compart.ment for the. freezing and storage of ice and 
intended for short-term storage of food ,at temperatures 
below 32°F (0°0) and normally above 8°F( -13.3°C), 
It is. characterized bY'a refrigerated surfacers) that par
ti-aHy. encloses the freezer compartment' arid' cools the 
fresh food <wmpartmerit by natural c'onvection. It fre
quently"has a customer-removable partition (called tlie 
chiller or orip tt~y) which ""he'D removed' exposes an 
additional area:of the'freezer refrigerated 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 OF (0°0), It may include a compart
ment of 7.] liters or ,less for fre~zinf5 an~' stor'age of ice. 

',3.1'.3' Combination 'Refrig¢rator-Freezer. A cabinet 
which consists of two1 6r' mor{ c~riipa"itments, with at 
least one of the co"1partments design~ for the refrigerated 
storage of foods at terriper;itrir~s ~~ove 32°~ (DoC) and 
with at least one of the compartments designed for tHe 
freezing and storage of frozen foods at temperatures of 
gOF (- 13,3°0) average or below, ang typically capable 
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of being adjusted by the user to a temperature of 0" F 
(- I T.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 O°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 Defrosf. Manual defrost is one in which 
defrosting of the refrigerated surface is accomplished by 
"natural. or manual means with manual initiation and 
~anual termination of the over-all defrost operation. 

. 3.3.2 Semi-Automatic Defrost. A system in which the 
defrost cycle -is manually initiated and automatically 
terminated, with automatic resumption of normal 
refrigeration at the conclusion of toe defrost operation. 
Defrost water is disposed bf automatically or collected 

. in'a container for subsequent manual removaL A means 
;-of accelerating the rate" of defrost mayor may not ·be 
included inthe 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 autorpatically. 

.3.3.4 Partial Automatic (Cycle) Defrost (Household 
~~frigerators).A system in which' the.refrigeratec;I surfaces 
'of thefreezer compart~1cnt are d~frosted maollally and 
the refrigerated surfaces.of the fresh food compartment 
are defrostec;I automatically. Defrost. \'Vater from the 
fresh food compartment IS disposed.of automatically or 
colle~ted in a container for subs£:!ql.u;nt manual removal. 

3.4 AirDucts:Passages which direct the flow of air. 

3.5 "Automatic Ice Maker .. A devi<;:e, connected to a ~ater 
supply, which ~utomatically pr9duc~s, harvests, and' stores 
ice ip. a storage bin, with m~ahs to. automatically interrupt 
the harvesting operation when the bin is filled to "a" pre
determined amount. 

3.5.1 Cyclic Type. An automatic ice maker· with 
~eparate and sequential water fill~ freezing and harvest
ing phases of the ice-making operat~<?n. 

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

(c) 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 fW1ctions a.1;j a thermal barrier to miniiriize 
heat flow to the interior of the cabinet . 

3.8 Drip (Drain) Trough. A device for channeling wate~. 

3.9 Door . 

3.9.1 Right-hand Door. A cloor 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 ~ide 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 Ice Tray. A cont,liner for freezing water ~nto ice. 

3.11.1 Automatic Fill Ice Tray. A tray which is auto
matically filled with water for freezing into ice. 

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

3.12 Liner. The enclosure forming the interior of the fresh 
food compartment and/or some freeie-r compartment(s). 
The complete liner comprises the c;!ompartment liner in the 
cabinet, the exposed breaker strip surfaces and the door 
liner(s). 

3. I 3 Plaque andlor Sump. The volume generated 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. 

3.14.1 Adjustahle Shelf. One which can have its vertical 
position changed without the use of tools. 

3.14.2 Door Shelf. Any surface onthe door which can 
be used for the storage of food. 



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. 

3.15.1 For Household Refrigerators, a calculated value 
based oa the net areas of the main shelves, door shelves, 
bottoms of s4spended containers or dispensers, and the 
bottom of the Iiner(s} of the fresh food and freezer com
partments. (See Section 4.) 

3.15.2 For 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 S.) 

3.16 Fresh Food Compartment. In a Household Refrig
erator, that compartment(s} designed for the refrigerated 
storage of food at an average temperature above 32 OF 
(O'C). Special compar~ments designed fqr the storage of 
fresh foods at temperatures near 32 'F (O'C) shall be con
sidered part of the fresh food compartment. Special com
partments of combination refrigerator-freezers' operating 
at average temperatures between B'F (-13.3'C) and 32'F 
(O'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'(O°C); in a combination refrig
erator-freez.~r, ~he comp~.rtm~I1t(s) designed for stor;:tge- of 
foods at teri:iperatures of B'Ft -13.3'C} average or lower; 
and in a household freezer the compartment(s) designed 
for extended_storage of frozen foods at 'an average tempera
ture of O'F (-17.B'C) or below and having inherent 
capability for free)'ing 6f food. . 

3.1BSpecial Cori:ipartments. Compartments designed for 
maintaining special environmental conditions for a partic
ular type of product or purpose. 

- , ' . 

3.1B.l Butter, 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 storag~ of butter 
and/or margarine and which has an auxiliary tempera
ture control. 

3.1B.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 chLlling of 
food andlor collecting' of water du'ring defrosting. It may 
also serve as a.baffle to regulate compartment temperature. 

3.1B.3.1 Volume of Chiller ~r Drip Tray. The pro-
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duct of the mean inside width and length of the tray 
and the mean height between the inside bottom of the 
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. 

3.1B.6 Meat Keeper. An enclosed compartment or 
container which is designed for the storage of meat at or 
near 32'F(O'C}. 

3.19 Steady State Condition. Steady state condition shali 
be considered 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 
(O.6'C) in 2 cycles (if cycling' occurs) or 2 hours, which-
ever is longer. ". 

(b) The average .freezer compartment t~mperature. 
during no-load pull down test only for basic refrigerators, 
combination refrigerator-freezers. or household freezers, 
does not vary more than I 'F (O.6'C) in 2 cycles (if 
cycling occurs) 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 o~ (O.6°C) 
in 24 hours, based on temperature observations cover
ing a period of not less than B hours. 

3.20 Volume. 

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

3.20.2 Freezer Compartment Volume. That portion of 
the total refrigerated volume below 32°F (O°C) average 
for basic refrigerators (exception, see Paragraph 3.20.1) 
and 8'F (-13.3'C) average or below for combination 
refrigerator-freezers and household freezers. (See Section 
4 and Section S.) 

3.20.3 Total Refrigerated Volume. For a household 
r~frigerator, 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. M)ITHOD OF COMPUTING TOTAL, REFRIG· 

; , ERATED VOLUME AND TOTAL SHELF AREA OF 
. HOUSEHOLD REFRIGERATORS 

4.1 Scope of Section 4. This section describes methods 
for comPllting total refrigerated volume (see Paragraph 
3.20) and total shelf area (see Paragraph 3.15) of Household 
Refrigerators. 

SectiOJ;l4 is intenqed to provide. a ulJ.lform means'for deter
mining the size, t~king into consicler-atioI1 the speciaL 
features and/or functional components. \yhich. are lo.cated 
within the refrigerated compartment(s). It is not intended 
to prbvide a- means of m'eastlri~g the fobd~stbrage' capacity. 

,- "'.<1 . 'I " . '\ -

4.2, Tot~1 Rdrigerated Volume (see paragraph 3,20). 

+.2 .1 VolUmes. 
'I!':' 

4.2.1.1 ,Volumes to be included. The total refrig-
erate"d vbfum'e is to include: . 

.. (a') VOlume occupied by special features. such as 
baskets, crispers, meat pan!", ehill~r tr.ays. ice makers 
(including storage bins for automatic iCJ:; .ma}<ers) 
and water coolers: :!." _ -'l._.- . ."" 

",,(p), Vol~ITIe ()ccupi~d,b¥~abinet ~helv.es.(loo~ ,.helf 
, _ fn;mts aDd bo~toms, and doors of speciaLfeiiltUf~ CQffi-

. p-a~t~ents lo~ated within tp~,door. ' , '('.' , 

.' (c) Volume occupied by features, such as light shields, 
ti-ims," and aesthetic' ite'ms, whi'ch are' remdvable 
without the use'of tools. . ,. 

• 

4.2.1.2 Volumes to be deducted. The total refrig
erated volume is not to include: . , 

,,(a)Vol.ume occupied by parts nec;e?s?ryfo~ the prope; 
.1{1,.ll1ctioI}ing of tn,e .U}l:~t>. sUGh .. as .E:v,~poratqr .do.ors, 
:, c00Ii~g~ coils, .evapOl:ators, air ducts,:'drip troughs, 
corde~:'iers~ pa(Oes, ~nd fan shroqds .. , 

(b) Volume occupied by door dikes which do"not 
serve as shelves. ,)'.1 '" 

(c) Volume occupied by partitions. a,nd projections 
within the door(s) enclosing a compartment which do 

. "'l'iot :serve as sheli/es and 'which;"cbllectively,' exceeds 
a volume of more than 0.05 cUbiC fOdt (1.4 liters). 

, (d) Volume between the deductible ildbt di'kes and 
. cabi'n~t breaker strips or adjacent liner wall. 

'.,. ;,'! . :. . . " . 

(f) YQI\lm~ 9.c~,upied !>y fixe1 projec~iqns. such as 
control k!l(lqs, .~h"'f ha!lgers. shel( ~nd P'Ul r~i's, and 
thermostat escutcheons, which collectively, exceeds a 

'volufu" of more than 0'.05 cubic fobt (1.4 liters) per 
. :cOrripa:itmertt. . 

4.2.2 Method of Coml'utation. 

~\.2.2.1 . All linear dimensions are to be measured to 
:;he ll~arest)116 inch, (nearest 0.2 cm).", .' 

4.2.2.2 Divicle tile fresh food compartment volume 
and the freezer cqlT!p?rtmeJ).~ 'volum~ jpto, y?rious 

g, 

sectic?ns haviI1g simil;u width and depth dimensions 
(see Figures 4-1 through 4-6). ' 

4.2.2.3 Calculate the volume of each section and 
the vol uIT\e of all sh'lcled spaces .showni.n E'igures 4-1 
through 4-6. Summate separately the volumes of the 
fresh food cOl:npartrnent sections and freezer ,compart
ment sections to determine the total unadjusted fresh 
food compartment volume and the total unadjusted 
freezer compartment volu!lle. 

4.2.2.4 Deduct from both the total refrigerated 
spaces (the «,tal un~djusted fi-e~h fObd corrtpartment 
volume and'the-totalUnadjusted freezer compartment 
volume) the volumes of those items listed in Paragraph 
4.2.1.2, an.d shown, ,with (lollble cro,ss-hatching in 
Figures 4-1 through 4-12 in order to determine the 
fresh food -compartment 'v6hitne and - the 'freezer. 
cOf!1pattin:ent-volurhe; '. 

4.2~2.5 . DeterrI)i~e the total refrigerated yolume by '\ 
adding the fresh food compartment volume and the 
-freezer -compa.·rtment volume. . 

4.2.3 Data To,j~.'·:R,eported. ,The, tptal refrigerated 
volume is to be report~d to the nearest 0.1 cubic foot 
(nearest 1.0 liter). ' ". , . 

The f;e';h food compartment ~QI!,m:e {; \~ bereported to 
the nearest 0.0 I cubic foot (nearest 0.1 liter). , 
Th~.free~e~ cOlI)partment volu~~ i~ to be iepOIted to the 
pearest Q.O 1 ~ubic foot (neare~t,Q.l-l:iter) .. 

4.3' Legeridfor 'Figures 4-1 through 4-12. Figures 4-1 
through 4-12 show typical Household Refrigerators. and 
are n,ot i.nte,I).de,g.tS'l_Go'{er <'j.1I de,sign,variations .. Ho":,ever, a 
combinatio.n. of c~.mp0I1-ents ffom the various fjgures may 
be uSEid fo~,(Aher d~sigl1s. "1 

The dimension symbols used in the figures are: 
HG - Height of fresh food compartment. 

• • , . . I • 

HF - Height of freezer ~ompart,rrt~nL 

W G - Width of'fresh food com:p~rtnierit. 

Width of freezer compartmeflt. 
. .' ".'n"~ 1t-, _._;' , 

Depth of freshJoQd cQmp'lr\ment. 

OF' -Depth bffr~~zei' ton\part'inent . 
,_, , -; , ! !,: ", ,\, :: f, - < _ 1." 

DC3 - .subscript numerals ,are typical of section varia
tions used to compute individual volumes. 

The cross'-hatching:s,used. ih the figures indicate: 

1'I7lJ77VJIZIA '.:.., Volume to be inCluded . 
t.;"· -,r:' ' 

@o(!\oe<xM(j(l - Volume to be deducted. 

4.4 Total Shelf Areas (see Paragraph 3.15). 

'4.4.1 Areas. 
, . 

4.4 .1.1 ' The total shelf area is to be qetermined from 
the 1;lreas of the ~a.if:l. shelv.es, door she.lves, 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 em) 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/l6 inch (nearest 
0.2 em). 

4.4.3.2 Shelves in Fresh Food Compartment. 

4.4.3.2.1 Full 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 slielf. 

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 '/2 inches (3'.8 em) 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 t6 the liner 
siders) or to a point 1'/2 inches (3.8 em) beyond 
the shelf edge, whichever is less. (See Figures 4-13 
and 4-14.) 

4.4.3.2.2 Fractipnal 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 ~xceeds the aqowabl~ 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 incluqoo 
in the total shelf area provided there is a minimum 
clearance of 2 inches (5.1 em) above such 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 em) is 
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not to be inclLlded in the total shelf area. (See Figures 
4-13 and4-14.) 

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 total shelf area is to 
be reported to the nearest 0.1 square foot (nearest 100 
square centimeters), 

4.5 Legend for Figures 4-13 through 4, 1 7. Figures 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 variolls figures may be used for specific designs" . 

The dimension symbols used in the figures indi9ate: 

D ~ Depth of cabinet or shelf from front edge of shelf. 

W ~ Width of cabinet or shelf. 

&'i6!XI\IYXXM ~ Area to be deducted. 

5. METHOD OF COMPuTING TOTAL REFRIG. 
ERATED VOLUME AND TOTAL SHELF AREA OF 
HOUSEHOLD FREEZERS 

5.1 Scope of Se~tion 5. This section describes methods 
for computing totaf refrigerated volume (see Paragraph 
3.20) and total shelf area (see Paragraph 3.15) of Household 
Freezers. . 

Section 5 is intended to provide a uniform means for deter
mining the size' bf the freezer, taking into consideration 
the special features and/or functional components which 
are located within the refrigerated compartment(s). It is 
not in.tended to provide a means of measuring the food
storage cap~city, 

5.2 Total Refrigerated Volume. 

5.2.1 Volumes. 

5.2.1.1 Vv'lumes to be included. The total refrig
erated volume shall include: 

(a) VolulJl~·ocoupied by special features, such as can 
or paclqlg~ racks, dividers or dispensers (prOVided 
such features are not projections - see Paragraphs 
5.2.1.20 and 5.2.1.2e), baskets, compartment fronts, 
ice makers and non-refrigerated shelves. 

(b) Volume occupied by door-shelf fronts and bottoms, 
doors of special feature compartments located w.ithin 
the door. 

(c), Voluq>e occupied by aesthetic items 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 total refrig
erated volume is not to include: 



, , 

• 

• 

Deduct volume occupied by 
evaporacol door (see Fig. 4-6) 

Deduct volume occupied by top 
dike and space between it and 
cabinet wall (see Fig. 4-5) 

Include volume occu

pied by egg shelves 

For Legend See Par. 4.3 

Deduct volume between evaIXlrator 
top and liner top unless 2" or more 
and is recommended by manu
facturer as freezer compartment 
volume (see Fig. 4-6) 

Less than 2" 

~_--r--Deduct volume be

tween evaporator and 
liner side and rear 
walIs if less than 4" 
(see Fig. 4-6, 4-7 and 4-8) 

Include volume be- --J-J~~~~~~~~~~~j~~~~~~'~~+-tween interior door 
Less than 4" 

panel and evaporator 
door if 2" or more. 
provi~ing there are 
shelves on the door 

.Include volume DC- -~+--.:; ... a:Z2I.-_-. _____ ...L 
cu.pi-ed by horizontal 
shelves. shelf fronts 
Of compartment doors 

When vertical dikes 
are -cut back. deduct 
the volume occupied 
by the actual dike 

Deduct the bottom 
. -i:Hke" or the- volume 

between it' and cab
inet wall when bottom 
dike is not use~ as a 
sheJf (;"" Fig. :j::S) 

H 2 

- ,of' 

1----,-+--,:--,--. 0 G I ----...j 

Fig. 4-1 

Si~gle Door"C6inbimition Refrigerator-Fn;ezer (Totat"Refrigerated ~ ~Iume) 

Deduct volume oc
cupied by evaporator 

(see Fig. 4-6, 4-7 and 4-8) 

Include volume oc
cupied by chiller tray 

Include volume of 
sqaded plaques and 
sumps (see Fig. 4-5) 



Deduct 'voiul11e occupied by top 
dike and space between it and 
ca binet wall (see Fig, 4-5) 

Include volume oc
cupied by horiz'ontal 
shelv.es. egg she'lves. 
shelf fronts or com
panmell( uuors -----l 

Include volume be-
t\veen bottom dike ___ +-''1"1 
and cabinet wall when 
bottom dike is used as 
a shelf (see Fig. 4-5) 

., 

For Legend See Par, 4,3 

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

';·t'· 

Fig. 4-2. 
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If -1~Ss;tli1,Ih,1fr4"1:<~g,j~ 
; -du'i:;ti:v6iu'1-n{ lheofb:*'> .'" 
·t[OU_g!11;~- 3~j::t;K~1!,:·~'di 

1,; :,;) J ;~iii:~,}--,'ji~_i -- '~i_f 

DeduGt--.volulne· __ o.c":,,: . 
cupied-_by --p-~bj-~~ttQni 
fO~lI1ed t-rtt~,'u~r'$ri'(o~ ~ -

C~mB~&~·~'~:f){~1~~:«Rf' . 
insulation, etc'. ,.-<- -

;. , r;ilr:.~i---CJ':,;'~~'-Ui!;!t_ 

. . - -

C, .<;, ::.'~=:;_l-.. i_\)f,·~Jr;,';A:0 

-------'-t-- Incl~~cl7 y,?,~U,mf,~t~_Lo -
liner plaques an(l 
sumps (See Fig. 4-5) 



i 
I , 

Deduct volume oc

cupied by top dike 
and space between 
it and cabinet wall 
(see Fig: 4-5) 

Include volume oc
cupied by horizontal 
shelves,- shelf fronts 

or cOlTlpanment doors 

Include volume be
tween bottom dike 
and cabinet wall 
when bottom dike 
is used as a shelf 
(see Fig. 4-5) . 

t------1-- DGI -~~-t:J 

For Legend See Par. 4.3 

Deduct volume OC7 

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.eva_p,?ratoI, 

drain trough •. drain 
space. ~nd space be
.tweenevaporator and 

liner wall 

Deduct volume oc

cupied by projections 
formed into liner for 
compressor clearance, 
insulation, etc. 

~---+-- Inclul!e volume of 
------'------- liner plaques and 

sumps (see Fig." 4-5) 

Fig. 4-3 

Two-Door Combination Refrigerator-Freezer with Top Mounted-Freez~r (T'otal Refrigerated Volume) 
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Deduct ·VolUtne occupie~ by top 
dike and space between it and 
cabinet wall (see Fig. 4-5) 

Include volume oc
cupied- by. horizontal· .
shelv,es. egg,she:lves. 
shelf fronts or com

partment doors ---~-l 

,. , 

Include volume be
[ween bottpm dike 
and cabinet wall when 
bottom dike is used as 
a shelf (see Fig. 4-5) 

Deduct space occupied by ~vapq
ra tor dpor (see Fig. 4-7 and 4·8) 

~------~~----DGJ~---

H 

For Le~end See Par. 4.3 

'\ 

• 1 
v 

• 



• " 

{, 

f: 
~, 

r 0 t-,' 

.' 

Deduct volume oc-

cupled by top dike 
an~ space benveen 
it and cabinet wall 
(see Fig.' 4'5) 

Include volume oc-
cupied by horizontal 
shelves, shelf frontS 

or compartment door~ 

Include volume be.
tween bottom dike 
and cabinet wall 
\vhen bottom dike 
is used as a shelf 
(see Fig. 4-5) . 

Fig. 4-3 

For Legend See Par. 4.3 

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.evaPc:'Fator, 
drain trougp, drain 
space, and spa.c~ be-
t,ween, ev a'pora,to~ and 
liner wall 

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

---.l.-lI--IncluJe volume of 
liner plaques and 
sump~ (see F!g. 4-5) 

Two-Door Combination Refrigerator-Freezer with Top Mounted Freezer (T~tal Refrigerated Volume) 
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',--, ' 

-.-- -, -.-~,"<, --~~--~,----'-____ ._~_.o 

Deduct volume oc
cupied by top dike· 
and space between 

it and cabinet .wall. 
(see Fig. 4-5) 

'In61Jde \1blum~-be
tween bottom dike 
and cabinet waU whet) 
bottom -dike is used a4 
a shelf (see Fig. 4-5) 

". y, 
.... 

"-, 

.'-j 
~--~--+-~-DF2----~ 

H 

-fi~. t-t 

For Legend See Par. 4.3 

Nonfunctional and 

removable shroud 
• -'. ;-,'1' 

Deduct -volum'~- OC~· 

cupi'~d 'by l~:~::~~~&:cJSt 
fan covers. ~ir grill~t 
etc. J wheri flxed Of 

necessary to sy~'t:em 
function (seey~g. 4_~11) 

""_1-- Inc1uq~ vol~m_~ 6c'
cupied by~~v~p~irat9i: 
shrouds ,-whfci'l' -ate;' noI1-

:-:"._-,,--,':. --:-\'''-'---. 
functional and'-remov-
able . i-:-'-:~_~t '" 

··V 

-:,~~;s:;,-J -'. 
-'--I~ci~d:~,~Y~iMjr~5:~:~l 

. !ha~edJjr~~pl~queS 
anci S4rnpS(~ Fi~. 4,-5) 

T~o.p~r c;:om~i!}atj~_~:~~~ri~er~tQr:fr~_~er.~it-lI ~~_~oIT',Mp~nt~q frept1r-(T?~~~i ~ef,~!g~i.;tt!!~'Y9i~~_~) • 



Deduct volume 
occupied by 
evaporator, drain 
trough, drain space,-t-_k"'.W] 
and space between 
evaporato rand 
liner wall 

Deduct volume 
occupied by 
projections formed -+-.... F"iii 
into liner for 
compressor clear~ 
ance insulation, etc. 

FIGURE 4-5 

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

Include volume 
occupied by . 
horizontal shelves, 
shelf fronts or 
compartment doors 

Include volume 
between bottom 
dike and cabinet 

44124 ;;:; 

wall when bottom ---t~i~~~-~::Z~::Z~Z::T-"""'"" 
dike is used as 
a shelf 

~i-----Include volume of ----+../ 

""4..,,,+$ .,01 .".,5; 

L...,,-,------------...---r liner plaques and 

FREEZER COMPARTMENT sumps FRESH FOOD COMPARTMENT 



Deduct volume occupied by dikes 
Of space betWeeh 'dikes'"(HY-adjacent 

il6Ots~.m '~ 

WG OR~F 
.,..,. Of--____ OR '.~-----'-"-------<~ 

,c. 

HGOR·.HF , 
X 
2 

Deductible horizontal or vertical 
dik~ whi-~h '('1"0" hQt serve ~s shelves 
(see 4.2.2j: . 

Ded~ctibl~ po~lz~~tal or verti~cal 
,partitions. whic~ do not serv~ 4~. 
.shelves (s~e 4.2.2) 

, i 

1,. 

Fig. 4-6, 

-.' . 

For Legend SeePar"4.3 ,t, 

-j 

horizontal dikes shall ,p~ detE!I::-- , :', 
rfiiheo oJ -this sarr(e '_ft;1-e~ljQt:r :-:' 

Door Dike and Liner Plaque Dimensi~~s {to~al ~efr,lgera~~~ Volume) 
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• • 
For l.egendSee Par. 4.3 

EVAPORATOR WITH OPEN SIDES Front View Side View 

Less than 2" 

::';"-,","" . 

EVAPORATOR-WlTHCLOSED TOP. BOTTOM";- SIDES-AND-BACK 

~ 
.;< 

rx rx 
kr -, Less th~D 4" _ ~ Less thaD 4." --l r-

EVAPORATOR WITH OPEN .BACK 

r---------i " > 
I I ' I - I , I 

/ : / I;: , ;, 

J) t 
) ;; 

I :! 

V 

'r .---~ 

Less thap. 40:0:' Less ,~an4" -1 t;:"' 

Fig. 4-7 

Evaporator Applications (Total Refrigerated Volume) 



-",Cia 

EVAPORATOR WITH OPEN TOP AND BOTTOM Front View 

/; ==--=-=--:... -=--:...---; ~r 
/ '1 ... .......... ", ... . I ..... .... ... , ... 

II' I" 1/ 
. I 

I 
) 

EVAPORATORWITH OPENrTOP .AND BACK 

~======~ 

.. : .'. -'.:;~ 
'Less than 4" 

.: '" .~. 

4· or more 

(Continued) 

• 

For Legend See Par. 4.3 
<.""'., 

Side View 

f 
~ > 

.. ~ 
~ Ix' 

'--
Less [han4n~ t--

Les~ than 4" -..\ 

2" or more ,--------., 

...L ~==:::.z::7:;~1 

r"~ : 
",', 

"", 

Include volume behind 
.open--back evaporator 

!?eql:l'ct volume behind 



"iI',:':" , ,,'.-';,,, 
~7"'"·.."":F-:-'~'" ",'0,': 

""-

SERPENTINE COIL WITH OPEN AREA From View 

UV:~ or more~ 
Less than 4" 

Section A-A 

Fig. 4-7 

Evaporator Applications (Total Refrigerated Volume) 
(Continued) 

For Legend See Par. 4.3 

Side View 

Less than ., ~ f-
.(see Fig. 3-3)" 



"'" 
6<>0< ;;x 

01\, (Y'I\, ~ 
0 ',(',(y, 

!'xV :>~ 
~~ ;v<..X,7-. 

'--' 

From view 

. rPlate'or wires 

Vfl::\?7~~g 81 

.... 7 

~ 

Deduct volume betwee.n tubes if 
dimension is less than 1 1/2" 

~ 
-rhbe QU- plate or wire ., .' 

Deduct volume between convolu-
. tions if dimension is less than 1 1/2" 

Less than 4" 

Fig. 4-9 

Types of Evaporators (Total Refrigerated Volume) 

-r 

t· 

. 'y.. 

! • . , 
!, 
i! 

)j 

I. 

For Legend See Par. 4.3 

F!~ ilnd t4be 
~.: 



Exterior ca binet 

Liner wall 

Fig. 4-10 

Deduct vol~me·:ci.c
cupi'ed by_ a{r ,fp~t 
or fin shroud-' 

For Legend See Par. 4.3 

" 

/ 

. Vol~~~'jn .Fr~z~r C?mpartment O'ccupied by Air Duct (Total Refrigerated Volume) 

Exterior cabinet 

Deduct volume oc-
cupied by evaporator ... -t- Liner wall 

Fig.4-11 

Volume in Freezer Co"mpartmcnt Occupied by Evaporator in Forced-air Systems-(Total Refrigerated Volume) 
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.1 
') 

i, 

'-'. ' 

Evaporator~--~~~~~~~' 

Include volume above ::evapbrator 
if 4- or mote :.:-' .. 

For Legend See Par. 4.3 

Deduct volume above shro\l.ds or covers, air 
grilles, etc., if less than 4" 

Deduct volurrw 9cc,!pied ,by f~n shrouds, fan 
COVe[~, air 'gdiies-~ etc. ":"when fixed or 
necessary to system function 

Fig. 4-12 
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~, 
I: 
I' 

1° ¥ St-,-

~~ 
-?' 

\. 

I 

---.0 

Do not include area 
unless there'is 4" a 
more in height be
tWeen overlappt'ng 
door shelves ande 
cabinet shelves 

a 
or 

Do not include: are 
unless there is -z
ID?re in height be 
tw-een overlappiqg 
door shelves and 
freezer shelves-

-

'-

nl.. 
? I 0 • I 

--II Wr 
i 

~l'l·· • . 4"OR 

T OR6 PLUS 

14 0 

.:t_ I .• , lY2" QR LESS ....oj ..;. 
4" OR 4"'OR c:::--

;~E 
MORE -. ;, 

* 
. . i t 4"OR MORE 

i 

~ 
•. 

0: 

r 0 
. . 

f--r-a~"OR MORE 
j 

0 
':;::::lI 

~C 
> 2"QR MORE 

0 
...... 

'-2"OR MORE \0-
/ /. 

;::;0 
/. 

0 /. 
/. 

,,; . 

l) 

For Legend See Par. 4.5 

Do not include space beyond 1 V2" 
rom shelf. f 

'1 nclude space beyond -shelf when' 
LJ2" or less, I 

Refrigerator shelf 
rea must have a a 

k-
-, - -, . 

minimum clear-: 
'nee of 4- above-it ,-' a 

1 if,;: OR LESS . 

.,..;..:.. 
Include overhang 
beyond shelf In'1o 
plaqlle~_ 

F 

c 

reezer shelf area 
must have a minimum 

learance above it 
0 f 2" 

. 

I 
See Fig, -4-16 fodjevele-~ linei'. 

'-- ~---------------------

~ 
~ 

.To be included, any shelf area (except on the doors) must have at least 4" clearance above it in the fresh food compartment and 2" in the 
freezer compartment. These clearance limitations do not apply to the door shelves (see Fig, 4-14). A maximum overhang of I LJ2" at the rear 
of main shelves in the fresh food and freezer compartments may be included in the shelf depth provided the overhang conforms with the 

4" and 2" clearance limitations. 

Fig. 4·13 

Shelf Clearance Requirements (Total Shelf Area) 
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~--+--W'--'-'"'---<H 

o 

. 'I::' 

Do not include 

. "II ._ 
1- OR 
Z 

LESS 

,-, 

FULL SHELF 

1%" 

I-+-I----W----'--f-j 
o 

FRACT IONAL SHELF 
: 1 

For Legend See Par. 4.5 

Deduct this area generated by the 
amQunt that "A" exceeds 3" and 
'-'B" exceeds 1 Y2" 

-'---::tt-+-I r OR 
LESS 

,r! ',iJ ~ ,I. 

Deduct this area generated by "X" and "Y" 

CUT-qUT SHELF 

Measur~ shelf width-;to. ,doer wall 
if spa~~- is 1-1/2t"-~r~·(es{ 

\_~ Measut~,sh_~lf width to include 

~.u9wable 1 1/2" oyerhapg'bn ""~:,h,~;t. !-,~r:' :;-f, 

fractional shelves .. ' , :,;;:i. 

~----
1 

'I 
1 
1 
I 
1 

1 
I 
L 

W 

~ 

'I 
1 

0 1 
1 

.1 
1 

I 
I , 
I 1 

_.I L..,."L ....;---'-.,-J. 
n 

Fractional shelves which Fiac~t~.i]~1.-;~h~ff-Widt~ 

;=:U~:df~~l :hf:ll~~~:\~ itrdth'> "t~W~q:~:~~·;t!1!:~;~~: 
.' . ·FRA~+;O~:;LSHELVES!ii;'"";F "~" 

Fig. 4-14 

Width and Depth Requirements (Total Shelf Area) .' -, 
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k. 

IfOR1 MORE 
I---D---1I 

,. 

For Legend See Par. 4.5 

Local emboss, . 

----Wl----~--~ 

----W-----+-i 

Use WI when clearances above shaded area do Hot 

comply with access, depth and clearance requirements 

",.' 
i' . ';\ 

~ " 

1'_. 

Access to door shelf area- must be 2" or more 
", r 

before including shelf area 

Fig. 4-15 

Doors (T otai Shelf }\rea) 
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For Legend See Par. 4.5 

FIGURE 4-16 
Suspended Containers (Total Shelf Area) 

FRONT VIEW SIDE VIEW 

*There must 
compartment 
area of both. 

-t 
W -----l~1J H 

(2" or more) . 

l 

tH/2 
\.~--'-----D-----~/ 

t *. 

t 
'-

~J>,-t 
. . l 

._ •. ~_'i/ 

'", ' , -"-~.-- .,.- ',- .-." ! 
be a minimum of 4" clearance in a fresh food compartment and 2" clearahc:e in a Jteezer ; , .,. __ '",, __ • - 1 

between the bottom of a suspended container and the shelf beneath it to include. the shelf i 

-: .. ~"'" '" "~"~I 

.. 

SHELF 

SHELF 

i I 
i f 
t I 
~ j ""'''1 , 

FIGURE 4-17 
Beveled Liner Surfaces 

... 

T 

i 
-. I 

PLAQUE, SIDE OR B~,~i~' 
t 0".-

______ • ..,Ht

y

2 
+-+-(2" or 4") . ~ - . 

If 
H 1-10<---+--,( 2" or 4 ") 

! .; '-'1 

r . 
i 

D1---~j 
NOTE, 
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For bevei~d, ~Iqpecjbdttdms: 
or plaqLied_:Ii!lef-~\V_~lI.i,"'~"~,e . -J 
depth or Wicfth'extJj1ded to i 
vertical !inirjil'-tohlR!i~nce __ ~ 
with 4" clearan~e- Ifnl'riat{(;n 
for fresh fooq t(;nnp~r~mimt 
and 2" clearanc~ :J_i.r!1i!ilt~Qri 
for freezer corrip?~trf1Emt. 



! 
l 

(a) Volume occupied by parts necessary for the proper 
functioning of the unit, !'lltch as cooling' coils, evapora:" 
tors, air duct, drip trough, baffles, and fan shrouds, 

(b) Volumeoccup'ied hy door dikes which do not 
serve as shelves. 

(c) VolllIh'e occupied by partitions and projections 
within the door(s) enclosing a compartrrient which d6 
not serve as shelves and whic'h, collectively!; exceeds 
a volunle.Qf more than 0,05 cubicfoot (lA liters), 

(d) Volume between the deductible door'dikes (see 
Paragraph 5.2, L2b) and c~binet breaker strips or 
adjacent liner walls; 

I 
(e) Volume occupied by fixep projection's, such as 
conthil kriobs, shelf h~n&ers, she1fand b'asket rails, 
and" thermostat e,scutcheon.s~> which collectively, 
exceeds a ':'oltitrie df mo'fi:! thaii O.OS cubic fodt (1.4 
liters) per corrtparHnell:t" 

• ,j .' '.j;: -.- ~ 

" 5.2.2 MethQd "f'Computation. 

S.2.Z:'r All li'ne3'r d'imensions are to_be measured to 
thenearestlil~ ihch (riearest 0.2 cm): 

! . .,. • "" -

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

5.2.2.3 Calculaiethe volume o(e~ch sectio'n' and 
th~ volume of al\ shacJed sri~ces shown in Figelres 5-1 
through 5-6. Summatethe'volumes of the sections to 
determine the total unadjusted rdfiger~ted ~oluine. 

5~2.2.4' Deduct from, the total ,wi,,~ju~ted reffigerated 
volume those items listed in Paragraph 5.2.1.2 and 
~~O~I! '~i~h double' cro~s-hatcniHg~· jn FigJi-e~ 5-1 
thidugh 5-9 inorJ~r to determine tlib total refrig-
erated :~olu~e: f • "- 'f\ 

, .;. t ,~. .- " ,. • 

5.2.3 Data To Be Reported, The, total refrigerated 
volume is to be reported to the nearesf"O. 1 cubi~ foot 
(I liter), 

5.3 Legend 'for Figures 5-1 through 5~9. Figures 5-1 through 
5-9 show typical freezers and are not intended to :cover all 
design-variations. However,"<'1 combination of components 
from the various,figures may be used for-specific designs. 

-: ~ Th~ .d.ime~sio~ .sYl!lb~ls J~~d in ~~f fi_~u~·~<~re: 
H--;-Height of compartment. 

W - Width of compartment. 

D - Depth of compartment. 

D4 - Subscrirknumerals af{~ tYPical of section variations 
used to corripute indjvidu~l volumes. 

The cross-hatchings used in the figl,lres indicate: 

4l;,\>,v/$fl§A - Volume to be included. 

W !(i()Q()()9OO¢@ - Volume,Qbe dedueted, 

5.4 Total Sh~lf Ar~a (V~mcal Freezer) (see Paragraph 3, IS). 

5.4.1 ,Area.,' 

5.4.1.1 The total shelf area is to be deterihiried from 
the area,S QftPG wain. sh~lvesl dpor shdves;bottoms 
of suspendeq, contai~e!s or ,dispensers, and the bot~om 
of the liner(s), 

S·4.2Clearaflces. Jh~ acea pfanYR?rtof ~shelf W\tich 
has less thallZ j)1ches(~, 1 cm)clearanceabpve the shelf 
is not to be included inthe, total shelf area, except on the 
,!oor or asoth,~r,."ise Pf9yiqed j~ Pa;agraph 5.4.3." 

5.4.3 Method of Corriputa:tioll. 

5.4.3.1 Units of Measureinents. All linear' dimensions 
are to be measured to th.~ nearest 1/16 inch (nearest 
0.2 cm), . 

5.4.3,2 Cabinet Shelves. 

5'04.3.2.1' Full Shelves and Liriers. 'The a'rea of the 
fun shelves and 01 tHe bottom oHhe liher(s) is to be 
the produ~t:or the 'mean depth artd'rrieartwidth as 
shown in Figures 5-1 q and 5-11. 

If the bottom 01 \hr li:,~r,(s) cannot qtIalifr~s,af.ull 
shelf, Its area IS to be computed as "the' 'area of a 
cutput shelf or a fractiona1.shelf, . - '". ': -, ~,_. - .: ; . :.'.- : \ . 

The depth dimellsion used for computing the shelf 
area is to be'measured from thefront'ofthe shelf. 
(Sec Figures 5-,1 0 and S-I I.) 
.,!.- " . ";;' ,- ", 

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 shelf, whichever is 
less (see Figqres 5-10 and 5-11), ' 

The width of a shelf is to be measuredao the,1inet 
side(s) or toa point 1 V, inches (3.8 em) beyond the 
slielf edg~:\iih;dlbv~'t is less (so'e Fig{,r~5'11).' ' 
;'-"~'-:?~-~- ,:)-' '1,'1 ',lfFl' - :~n '-," '" , . 

5.4.3.2;2: Fractional Shelves. Theatea,o[ fractional 
shelves is to ,be the product,ofthe widthand'depth, 
including the allowab\e. ,overhang·", and.is to be 
determin~q in ac~ordance with Paragraph SA,3,2.1 

andFigure5-'JJ, " ,"'." , , . A " -. '- . ..' '". !l" " . . . 

5.4.3.2.3' Cutout'Shelv.es, vV:henany part of a full 
shelf or a fradional shelf is,cut out, the area ,oHhe 
cutout which ,exceeds the allowable ov~rhang as 
deterinimid'in ",ccordarice' with Par~gr~ph'SA.3. 2,1 
is to be deductidfrom thecalclilated shelf area 
IseeFigureS-li), . 

5.4.3.3 DoorShelves. 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 (S.l cm) is 
not to he included in the' net 'ihelf area (see Figures 
5- JO and 5: 12).' ., 

5.4.3.4 Suspended Containers. The area of the bottom 
,of ,s':l~pended containers 'is to be in,~luded in the net 

i 

I 
i 
I 
I 
Ji , 
I' 

.,i 
I 
" 
I 

I 

:1 

II 

/1 

I 



shelf ar~a pro~id~d there is a minimum clearance of 
2 inches (5.1 em) above the bottom of the containers. 
(S,e figure 5-13.) 

504.4 'Data To Be Reported. The net shelf area is to be 
repotted' to the nearest 0.1 square foot (r\earest 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 t6 cover all design 
variations, '-However, a combit'latibn of components from 
the various figures may be useq fpr.~p-~c,ific_qEf.signs. 

Tqe.d.imension.syrnqols y§.eg ip th~,figur~s,,~re: 

H - Height 01 compartment. 

W - Width of compartment. 

D - Depth of compartment. 
r', " 

D4 -.SuQsp~ipt !1umerals.€,lre.typical of s~atiofl y~riations 
, : us~d t<;>, cQInput~ indjviduaLarea$l:,i .. '-, 

The cross-hatchiqg used in the' flgJ.lr~s· {ndi~at'es::' 

Ixxx8xxxXXII! - Area to be d~dUcted. ,. 
;~ , " ,. -". ,- , !' 

i' _', " " _" , ;,. , ; -.,-
6. METHOD FOR COMPUTING THE VOLUME OF 
SPECIAL FEATURES OF HOUSEHOLD REFRIGER
ATORS AND HOUSEHOLD FREEZERS . 

, ' ,-- !_'_ ' '"C 
6.1 Scope of Section 6. This section describes methods for 
measuring the space occupied by and the space provided 
by'~spe,cial' features occupying:·vblume within the total 
refrigerated volume of household r.efrigerators and house
hold freezers. 

6.2 .' Special Features. 

oS.i Special featur~s"io be inCluded for h~usehold 
refrig~rato~s a'~e for ex~n:;p!I~; ba~kets, c'rispe'f~, meat 
pans, ,chiller trays,' water-coblers-, 'can or package racks, 
riiqvaole cOinpartments' such as drawers or trays and 
ice,make'f,s;(in<;luding storage bins). 

: '.},' l( '~-' " . t',;,'" , ' • . 

6.2.2 Spedal features to be' included for \lousehold 
freezers are for .example: baskets, pan or packh"ge racks, 

'lee 'makers;;(ipcludirtg' storage- .bins) and movable com-
partments subh as dr3wersior trays. ' 

6.2A'.P9RrttH~tu~~A 0.tth6H~~hold r~f~\gen;tprs and 
hO~~~fi>!d ,rn:¥f:f~r~ ,~!;lch, aSI ~h~\V~.S,_ r~~~s> r~ils, r~~ainers, 
or any component th~t -is attacheq or (9xm~d jnto the 
door liner and intt::nded to improve'its utilIty fo{storing 
jars, cans'and packages, tate no' t6 be included in the 
category _of _d ·;spec'iakfeature that requires -ivolume 
considerations. ' 

!?pec;,ial f~atur~~ loc~t'~~ i~--th~, d~9r', sl,lch a~ ~rjspers, 
fiqliid or ice dispensers, compartme~t doqrs, et'c:, are 
to be included in the volume calculations. .,' . 

6.2.4 A free-sta;}ding ~pec~~L f~~ture -.5 one which 
rests freely o'n a shelf or- on a storage compartmerifbottom 
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suet1 as -~m ice tr~y or a set-in'pa~. 

6.2.5 A supported-fixed special feature is one which is 
supported ill a fixed location such 9-S an automatic ice 
maker or a chiller tray. ., 

6.2.6 A support.ed-relocatable special f~.'lture is one 
wh,ich is ~~~pported._in a l?c~tion _c~~~,en .. ,bY the user 
su,ch a~ a meat pan or an egg f,ontainer( , 

6.2.7 Storage Volume Occupied' by SpeCial Features 
(see Figures 6,1 and 6-2). 

6.2.7.1 Free-Standing Speciai FeatUre-s.' Calculate 
the volume occupied by free-$t~hding-special features 
on ~n ind~victual baSiS, as~he p~,(?Fhl~t QLt\~~ Yflipes of 
width,.lengt? an,1 height~! ~'1; .<;nS8m!,a~?jrg. fight 
angl~ ~nveIQp,~ for each Jeatjl,lre .. , ~h~XURXWAql ~~~t~res 
a~f:!,Hdjac;:Wl!-t to .e~~h othe_~~ gp,lN?I~iiHcLu~.e Y9Jume 
between them more than;, Pr.-<;Y;),M_M~\~~P~\ ,?H_.hnear 
dimensions to the nearest 1116 inch (:2 cm). 

6.2.7.2 Supported-Fixed 'S~iarI~'eahtreVCalctilate 

"t~~IXo]NrW~I.29~upied by :JfPR~~J,wh-fi;J~,~·-sp~ia.~ fea
tures on an 1!19Ivld~al .bB:s~s_ f~,th~ .llrPPl;!st. pf,:.~qp,\sted 
values of width. length and heighl'of'e,ich feature. 
These adjqsted values are theoabtuaIl a:'4._grage:exterior 
dimensiOIls,0f the feature, ,inereasediby~:the:_distances 
to adjacent -stirfaces or" shelves-I where'; bhe' volume 
,d~~ifled by ~he distances is .~p~.rrw::Jny'_-,,~cc3-f/s,~ipl~ for 
~9rfTI.,. <:).1 us .. ~.;(\ yolu.~e not ~e~,?i;lY. ~~;c~~sjl?l~J~r~:?lmal 
use lS defmed as volume w~lch IS actes§'ible orily by 
r'em~~v~l of parts from th~ ca&fri~f~~i/ ',r,;,;, it:,;':1 ',ill 

" ,- ... :l~-'P: 'il; 'Hn~jr!",", 

A volume adjacent to a special,featll!e_ whi~h has a 
'di~~n~ion of les's than'~'4 irichg~IUO~2'~\h) fu\h~'~case 

~ of ,a fre;>h tocid ~o~paitm;~~t:"_6t!I~~s'~tha;iii;2-j!ii{ches 
"1' ':_. " . ,,0' _. -:.,. '- '-',_d:JL;-_, H"·h-"-/ [j',>1;;;i- , 

_ CS: 1 ;qn) ,l.~. tp~ .c~se ~f ,a. ~r-~r.eSl ~p~m~f;(w~nt, IS 
considered as not readdy accesslDI~J9~_.']-"9_.rm_l;lI. use 
unless specific means are providecfldr' ~silpp8rting 

'stored articles and preventil1g'Jheir lr@rfeF~tice 'in:. the 
operation of the specia'l feature._1 PO! ':Hi -.on ;~, .-};. 

In the case of ice makers or other feiltures whe're the 
volutne occupied by lhe-Je'afure_cis :!i~fi.ne4 jn'_:p~rt by 
the movements of parts asso.Giate:d-with th~lw.echanical 
operation of the feature, the adjusted yalU~,of width 
and length shall include the,mao<iIl]tiri'Lclimension(s) 
required by the path of th~ moving part(s), increased 
by the disfances-to'aajkdJMt"}utr~'dis'6r shelve'S'ivl1ere' 
the volume defined by ~hese:dist,anc.esis l1oHeadi!y 
accessible for normal use. Thi~ includes th!'! di~ensions 
of any volume that is not ie'atlilY ild~essible 'fbf normal 
use. 

p.2. 7.3 Supporte~:R~lqc~tab!e ::~pe~ial. ,.Features. 
Calculate the vQ)PIl]e,PRCl-lpiec! .).>y .. sl!pporled
relocatable special_ fe~,~ur~s ,~~ oar)' indivfd~al ,basis as 
the product of adjusfell values 'of width; length and 
height of each feature wi.th the feature ;l.oGated in 
the position occ-upyi'ngthe least"Voltime. 

6.2.7.4 Data To Be Reporied. Report thesUrb of '. 

" 



For Legend See Par. 5.3 

Deduct volume oc
cupied by top dike 
and space between 
it and cabinet wall 
(see Fig. 5-6) 

Deduct vo ume between evapora or 
top and liner top unless 2" or more 
and is recommended by manu
facturer as freezer total refrigerated 
volume. 

, . 

r-I~ , " ...... . 
" , , ,', 

. ,. 

Include volume oc- ( ...• ~ 1J~ '----I--:..cc, .. ~" 
cupied by juice can~;~ . '., 

D5------J 

shelves or racks ,." V ' 
/i 1l1lI:xl!:xl!:xl!:zi:zi:zi:Z::Z::Z:D':l!~ ~ - Deduct volume be-

Include volume oc
cupied by horizontal -

:. i ~ tween evapor~tor and 
. 'i ',: .:.~ Fl liner rear walls if 

: ',1 

,. " Jl less than 4" or evap-

~ w. ora tor and liner side 
.; ~.. [ 14 )_: walls if less than 1 1/2" 

; , D4 
. 

I!..; _De<lU!Ucctl:voluIT1e be-
, " 

. '. 
~ :.0; low or above evap""' 

ora tot if less than' 2" D4 .-
shelves. shelf fronts H-;:!~ZZ;:!f+t-
or. compartment doors ~. H-+-'---tl 

, 
D3 

___ -'--_____ ~. _____ Deduct volume oc-

!,', '. 

Deduct the bottom 
dike or the volume 
between it and ca b
ine~ wall when bot
tom dike is not used 
as a shelf (see Fig. 5-6) 

I ',.3 ,"'/.---- " cupied by evapora-
I r /c.: tor (see Fig 5-7) 

. ;::: 'Y .'. J ' . !t~L . . 'Deduct vo\um,~ ~e, 
;.\'. , .: .. .' H 2_E .... :ltl;.:;:zl!:xlZX!Zl!:l!Zl!:l!:2!:xl0s;!2;iz;r: twee:~ l~Krige~,a ~e~ 
:: .-r- ':",~--~~~"-'-~-'+I shelf ani! liner sides 

",.,c'.,; r,.,. .' '. ;, and tear walls if less 
. , ". D I --:-----"---...1 than 1 1/2" 

I~ t ,: ,.~; 

.SJ
f}~~~zJ~Z2Z2Z2~~ZZZQ~-~~~82~~_-1----- Deduct volumeoc-

cupie.~.by proj~ctions 

formed. into liner for., , -------------------'--, compressor clearance. 
insulation. etc, 

. 

Fig. 5-1 

Household Freezer (1~otal Refrig~rated V.o1ume) - Upright Type 
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Deduct volume oc

Include volume of 
shaded liner plaques 
and sumps (see 
Fig, 5-6) 

cupied by top dike ----'f-.... -12 
and space between· 
it and cabinet wall 
(see Fig. 5-6) 

.,J. ',,_ .! ,-1.-' 

Include volume oc

cupied by juice- can 
shelves or racks" hor-
izo:~j:ai ~~~~y-~.,-,-_sb-~i( 
fron,~ qr ,~mpagIll~nt 
doors 

Include volume be
twe-en' incerial dodt -

"pand and evlpoHi:"" 
tor"If 2" at mtrte 
pr"ov"fding t~ere' iue 
~helves on the door 

Include -volume be
'tweel} bo"tt!:h1i:- dik~ 
i~.(t'~a~~"jf~~ ~k,if:f ' 
w~~n~_li9tt~-~l'Wke'-is'--~ 
'Us~'d'-~s---~':Sl{eH (~i!e'; 
F

' 5 6)··r:·, ,~.~. ;;:;t; "".' Ig. - - - . 

, 

---------------------
Ii 

!I , 

Fig. 5~2 

Hoi.ise;~61d'·Ft~zer-{T~·t~I.Refri"ger,\tea Vo!~mer'---:>Ub'dgrk1'y~ 
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For Legend See Par. 5.3 

Deduct volume oc
cupied by fah- shrouds •. 
fan covers, air grilles, 
etc., wp_en ·f~?<.e.d or 
necessary to sys.rem 
function. (see· Fig. 
5-B'anclS-9F' ;.;":Ll_~~,;: 

.'-hy-, )):~ '-IT: -
.~j :iH·'gl';~:-,:I-'h'jll: 

Inclupe v91Um,,_y.oq.

cupied -bY;:ey.ap.ora
tor shrouds );{hich .
~'.~<- -)':'~-:f -:t:·":'i-"_l~'-!0.1i_~~;f, i..:' 
are nonfulltJ;ional 
-j ',' ~'l j.;}~1':_H:;~}f·-;'1-' ,;;j .• , .. 

ahd retno"\~'al:>le- " 
, \i:;;·_,V~""·;'~-l.t~\·' .,;;--' 

',' ,~.~h~ Q-I i-: J'-}' 

InQl~d_e,;"yoJQ.I!;1~::· .1· 
above or~l;>~i~~-b!' 

- - -- ': ';-'-. -.. ,- -<- -, 
. --;,·'1''<;' ';:,'"-;;!;,Y;;y_'-F"t 4';(,-::'-" 
;;;f,>~Lt;-~';(;i'; :;J; i};f.:·[:' !< -, J 

.; ,: 

'-.. 

L· 



.. ,_0< " ,:- »~." 

Deduct volume occupied by evap
orator l drain troughS I drain space. 
shrouds or partitions when fixed or 
hecess?ry to system function (see 

Fi~. 5-7,5-8 and 5-9) '. 

- . 

/ 

Fig. 5-3 

For Legend See Par. 5.3 

I:I---+-Wz 
HZ 

Household Freezer (Total Refrigerated Volume) - Chest Type 

Deduct volume occupied by door 
dikes or space betw:eel1 them and 
cabinet wall 

HZ 

~-------------Wz-------+----------~ 

I-----------WI 

Fig. 5-4 

Include volume of that portion 
?f door dike (and space between 
it and liner wall) utilized as a 
package compartment bottom 
when door is opened 

---'>---Deducr volume occupied by 
projections formed into liners 
for compressor or system clear
ances, insulation. erc, (see 
Fig. 5-14) 

Household Freezer (Total Refrigerated Volume) - Chest Type 



Include volume occupied by p~o-' 
jections utilized as a package 
comparttnent ffont or ~~t?m - __ _ 

L 
L 
1_1 

, 
,Deduct volume of fixed 
:OI pi6jectiorutiilized' as compart
_!ri1ent ends bi"SeP'1ratprs which in
'di vidually DCCllPt a volume of 
:more than o. 01 dubif foot 
"see Fig. 5·6) 

Fig, 5-5 

For Legend See Par, 5,3 

Deduct v.olume occupied byevap
orator. drain trough. drain space. 
fans. fan covers. air grilles. shrouds 
Of_partitions when fixed or necessary 
to system funct~on (See Fig, 5·8 

.. ~"d 5-9) 

1'-'- .,; 

Household Freezer (Total Refrigerated Volume) - Chest Type 

~'- . 
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Deduct volume occupied by dikes 
or space between dikes on adjacent 

doors 

~.>-----.:.~---- W ---------.y 

'.:. 
<!,.: 

Deductible horizontal or vertical 
dik·es which' do not serve as shelves 

. (see Par. 5.2.1.2) 

x 

For Legend See Par. 5.3 

Plaque or sump· 

Yc-> ----, 

Deduct{ble horizontal or vertical 
partitions which do not serve as 
shelves (see Par. 5.2.1.2) 

Determine liner plaque or sump 
area by dimensions "X" and "Y". 
Dimension "y" is located at each 
end by points established by X/2 

t 
t 

D Cabinet waH 

H2>~~ 
2 

w w 

\ )~N --D' >, f ded tible Deduct volume occupied by ver- ote lmenslOns or uc 
tica"! door dikes and partitions for horizontal dikes shall be deter-
depch "D" and width "W". mined by this same method 

Fig. 5-6 

Door Dike and Liner Plaque Dirne.ri.sions (Total Refrigerated Volume) 
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mS'"'"~ tv ~Xl 
I" ~-I-y2, 

'Deduct volume between tubes if 
dimension is less than 1 1/2" 

~eM~m~' 
I I.!."" I i' '~2~ : 

Deduct volume between con;vo-
lutions if dimension is less than 1 l/Z" 

! 

Deduct volume of 

shaded area when 
tube covers are used 

,,-' 
-.-" 

-j' , 

For Legend See Par. 5.3 

-'-, 

Deduct volume occupied by 
evaporator connecBLrig:-W,bes. 

IcF3{~ 
"- .. :,-," 

.' . L" cl..:."-=."...I;"'-~ 
o ~{"C' ,:,;;:::::->;o-:w 

, 
.j 

! V-, 
I----------~~ Ded~ct .i,rolJine of shaded area 

betweep evaporator connector 
tl,lqes. -.ind liner walls if less 

";I1,,n) 1/2" 

Fig. 5-7 

Type,s of Evaporators (Tpt~1 Refrigerate.d Yo!up1e) 
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i __ -j 

• 

:,,'; 

_ Exterior:- cabinet'--

). 

,LiQer w~ll 
.;

D~'d~~~~~-V'~'i~-;r;~-OCC'llpr~d by 
air duct Of fan shroud 

Fig. 5:8 
: ; ~ c"- .. ', __ ", -'- -, -,' ; , 

Yolurn:e Occupied by Air Duct (TeStal Re'fiigerated Yol~m~) _ 
! ! ~, . 

: 
i. 

, ' 

Exterio~r ca:bi~·~t-;':'· ' 

~ - .---'0 ' C'. '. 

: < f • 

j. De~uc:t volume occupied 

Fig. 5·9 

For Leg:e~d, See Par. 5.~ 

/ 

\, ,-,; j:, ,-

..... .-t- Liner wall 

Volume Occupied by Evaporator in-Forced-air'Systems (Total Refrigerated Volume) 
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For Legend See Par. 5.5 
1::,: _", '-:~>,;'~_., 

Shelf area must have ------------, 
a minimum clearance 
above it of 2" 

r-l'h'i:j 
t:=::::!=======:i !2Zl1ll:!:5If----Jr- Do not, j~cl1fde space beyond 11/2" 

. If~~--'="'D~' =-""-.,~, .. ,,,.~ ...... ~., ..j~J' fwm,helf D 

Do not include area 
unless there is 2" or 
more in height be
tween overlapping 

door shelves and 
cabinet shelves. 

f 
" ,2':'O!il MqRE. .0 
2" 

D---~..j 

iPi:::======:=? 
Y--t-:2" t--D 

~---C------D------------.t--~~'~~~· 
~"o-.,,~=j--,-.~ See Fig;:S_-H~beveledJiner 

''';;;. #1. 

~~~~;--:~-~-~, ~.f,,~,~Q_~'~~~-'<-~~'~~'~'~'7~.' ~ .. :...~,~-~~.;;:t~~~;~:·~'~'~'~··'·~~~jT I 
;:t~l~ I 

):Jti?,i,LI 
'~'. ~ 1 ~ 

L,...J'-~~""'''''~'-'-"","'';'';''';;;''~'~·~'·'''':'''::'';'''';''''''''''7~=7'~''~':'', .--'>~<, ~ Sfu~ ~ i ;. 
" " "'" """";'>" " ··<,:,::£,:~,;i}'l~; l 

. t:f c,/:t 

, I I' 
-ro be included. any shelf ~Iea (exfept on the doors) must have at least 2" clearance a.l?ove it. ,1'~iS clear-
ance limitation does not apply to tne door shebes. (see Fig. 5-12) A maximum overhang qfI%~n':front or 

rbI of main shelves may b~ inc}.uded in the shelf depth provided the overhang conforms with the ~i clear-
ance limitation. ~, ! ~ t, 

Fig. 5-JO __ -, 

Shelf Clearance Requirempnts (Total Shelf A-.ma) 
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:i·· . 

r-____________ ~ ______ ~~A '~~" 

'~ 

t 
',.--. 

14--+---W --'---'--1'-' --'-i-,,-,"', ~t 
I 2 0 R =--:,. r-
U;SS ,," , , 

.D 

.. -' .-,i.;:: 

• 

"- Do not include 

FULL SHELF 

1--1-4----W----'---+-I 
o 

FRACTIONAL SHELF 

For Legend See Par. 5,5 

Dedl,1ct this area generated by the amount that 
r '''A'';exceeds 3" and "B" exceeds 11/2". 

I 

-~=H-l--I~I" OR 

Deduct area 

Deduct this are~ generated by "X" and "Y" 
U 

CUT-OUT SHELF 

LESS' 

cUrolltS'· as aoree( , 

. ,Me.asure shelf width to liner wall· 

r------------,2,",'ihpaceis lC:l/2~or less 

Measure sbelf w-itlth to include 
allowable 1 1/2" overharlr~~ 
fractional shelves 

~---------+---'---""-"""+'""'. I" 
"1,2 OR, 

I I' 
I 
I 

LESS 

L+-+-4c" iw' OR LEss 

I 
L '- -,'---:------' 

i'-

Fractional shelves which 
equal a full shelf shall be 
included as a full sbelf \ .... idth 

Fractional shelf width' 
which is less {han (ulf 

shelf width 

FRACTIONAL SHELVES 

Fig, 5,1] 

Width and Depth RequIrements (Total Shelf Area) 
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.J; ?"; 

i , 
L 

I 

i 

I) , , 

- ... f 

2'!OR 
MORE 

.".' ,",-'-

:.; 

For Legend See Par. 5.5 

·.·Local.emboss 

~_WI----+---<~ Shelf front 
\1. 

and clearance requirements 

'~H'· 
" ' ~ ", J\ ./; 

.. ~ 

Access to d60r shelf ar'~a mtst be 2'" or more 

befo~e inpIJSliHg-~rre~~L~tta \ 

, -. U '" ":;"';~-lJ~I -_, ',. _ ....... .. 

, , 

Fig, 5-)2 
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~~l~ .' I 
-::'., 

./ 

For Legend See Par. 5.5 

FIGURE 5-13 
Suspended Coritainers (Total Shelf Area) 

FRONT VIEW SIDE'vIEW 

T 
W ----J.// H 

(2:' or.more) , 

',. j~ 
,. > f'-, t 

"I 
"'! -* 

.t· ," 

*There must be. a minu,rr:lum of 2" clearance between the bbttoin of a su'spe~ded cdrit~ifh~r -a'rid' tWe- shelf 
ben,eath it to include the shelf area of both. 

I" 

• 

FIGURE 5-14 
Beveled' Li'ner Surfaces (Total Sheif Area) 

_ !'; 1; . '.' - .-, .-' 

SI:IELh 

SHELF 

I---PLAQUE, SIDE OR BACK 

+-+-' (2") 

'iC---t--(2") 
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NOTE: For beveled, sloped bottoms, 
or plaqued liner walls, use 
dept,h or width extended to' 

; V!=lrt,ical Ii~e:in compliance 
with 2" Glearance limitation. 
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all storage volumes occupied by the special features 
to the nearest 0.01 cubic foot (nearest .25 liter) 
separately for freezer compartments anel h'esh food 
compartments. 

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

6.2.8. I "Free-Standing Special Features. The storage 
v<.>lume provided by free-standing special features is 
the product of Ihe average interior width. length ahd 
the height from the interior bottom to the cover of the 
container when -in~tal1ed in its normal p.osition in use. 
For ice trays, ice storage bins, and .liquid containers, 
the storage volume is·the interior vot~lme when filled 
to the maximum operating level. Measure all linear 
dimensions to the nearest 1116 inch (.2 em). 

6.2.8.2 .,s.IJPp,ort~d-Rel,!catable Sp'e~ial Features. 
(Same as 6.2,8.1.) , 

6.2.8.3 S,!!pported-Fixed Special Fe.tt!Te •. (Same as 
6.2.8.1.) ~.. ,," ", ... ,,,,, J , 

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 PROCEDlJ.RES 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 perfonnance of mechanically
operated household refrigerators and household freezers 
under specified iaboratory test conditions and establishes 
recommended levels of performance. 

7.1.1 The performance test procedures in this section 
are: 

7.5 No-load pl~lI-down test. 

7.6 Simulated load test (household refrigerators). 

7.7 Simulated load test (housebold freezers), 

7.8 Ice-making test. 

7.2 Test Room. 

7.2.1 Ambient Temperature. The vertical ambient 
temperature gradient in any foot of vertica I distance 
from 2 inches (5.1 cm) above the floor or supporting 
platform to a height of 7 feet (2. 17m) or to a height I foot 
(30.5 em) above the top of the cabinet, whichever is 
greater, is not to excee:~LO_.~oF p~r,to9t ~.o.9°C per meter). 

If a platform 'is used it is to'hav'ea 'solid top with all 
sides open for air ci-rculatioh underneath, and its top 
sball extend at least 1 foot (30:5 em), beyond eacb side and 
front of the cabinet and extend to the wall in tbe rear. 

40 

This platform must be used if the floor temperature is 
!lot 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 
bulb readings are to be taken,.~t aJpc~tion 3 feet (91.5 
em) above the floor or platfornl ancr approximately 10 
ihenes(25.4 eni) from the (rUllt qf Ihe'Gl!pinet. Except 
when spe6ifted for particular tests, the ambient relative 
hllInidity peed not be,<?ontrolled. 

7.2.3 'Air Cih,ulation. The cabi'~et under test is to be 
shielded from fotced air currents haVing. f;t. velocity of 
more thart 50 feet per minute (0.254 met~rs per second). 

7.2.4 Radiation. Shields are to be provided to prevent 
direct radiation from or to any heated or cooled surfaces 
whose temperature differs from the air temperature by 
more than IO'F(5.6'C). 

7.3 Instruments. 

-7.3;.1 -r-'Tefu'j>crature. The terhp'erah.i'Fe'· measurements 
are fa be Hiade w'ith one or'rrlo're of tn~tfbndwing instru
ments or their equivalents. 

(a) Glass thermometers (ambient measurements only). 

(b) Thermocouples. 

(c) Electric resistance thermometers and thermistors . 
. ~1 

~,V. ~~_!.l;:as~)~ ~~,~p to increase the heat capacity of a tern· 
perature sPonsor, the total heat capacity of the mass is not 1!tJ!A~ 
to exceed tbat of 20 grams of water. f1IJijjJ} 

Temperature readings are to be acpurate within I°F 
(O,s'C). , ! 

In no case 'i~ the Srir~llest scale d'i~isiqn of ~he rrieasuring 
instrument to exceed two times the specified ac~uracy. 

-~--,~-.- , 
'- j 

7.3.2 Electrical. Electrical measurem~nts are to be 
made with the following instruments or th~~r equivalents. 

(a) Watt hour f(leters. 

! (b) Voltmeters. 
I .. ' 
J \c)--lv1icroamm~t~rs.; 

, Watt bour meters are to be graduated to 0.01 kilowatt
. h6ur without estimating fractions of a division .. 

.' -Jnstruments used for measuring thf electrical input are 
, to. be accurate to within ± 0.5 p~rcent of the quantity 

measured. 

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 termin<,ll 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 

• 
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FIGURE 6-1 

Volumes Occupiedby·anq Provided by TV,I'*al free-standing 
and Supported-Relocatable Special Features 

v: 0 ",' Ii.' 

OCCUPIED "BY,. 
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FIGURE 6-1 (Continued) ~ 
Volumes Occupied by and Provid-ed by Typical Free-standing 
and Supported-Relocatable Special Features 

OCCUPIED BY: 

PROVIDED.BY: 
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FIGURE; 6.,-1 (Continued) 

;Volumes Occupi.ed .nd provided by Ty.pical Free-Standing 
. andSupporteq.·Pe.locatable· Special Features 

OCCUPIED BY; 

"PROVIDED BY: 

'EGG TRAYS 
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* Less Than 2 

FIG U R E 6-"2 

Volumes Occupied By ~nd Ptoliii:led By Typical 
.supported-Fixed S'pecial- Features 

. -.:. . 

Illustration of ice tray storage compartments. 

Volumes to be included are dependent upon the dimensional requirements of Section IV. If the distance 
in front or behind the storage compartment i5'2 Inches oi"more, that volume is not deducted. 

~ Space Occupied 

r~@))~~~/b~\l Space Provided 
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FIGURE 6-2 (Continued) 

OCCUPIED BY: PROVIDED BY: 

, 
. , 

., 

() 

BUTTER OR CHEESE COMPARTMENT 
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hp =-'ei'~her ,:~'~b~"d:;{Jwhid:i~'ver: is Jess) 
4 . 

FIGURE 6-3 
Volume Provided by I rregular Shaped Ice Buckets 

or Free-standing Containers 

< d,-------... 

'- " 

hp . W . d2 
Volume Provided,"'FT3 = (h~' . w . d,) + (h2 . w . d2) + 3 

.... .. 1728 

h2 (Avg.) 

t 

. I 



-----------------------------------------.--------

hp = eithetw or .d (whichever is less) 
4 

h 
(Avg. Inside) 

~ 

.. FIGURE.~6-~(Co'~~iriu~til;.: .· .... l., ;: 
Volume Provided .bl'·1 rreg4Iar~Shaped,:lCeBu<;k.ts 

or Free-standi'hg Containers' . '.~, 

'. 

vb~iq-me Provided, 

." . 

• ! 

: (hp . W . d) 

FT3 .= h . W • d + ( 3 ) 

1728 
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TOP OF BUCKET 



FIGURE 6-3 (Continued),,": 
Volume Provided by Irregular'Shaped:I"" 'Bu(:ket;~' 

or Free-standing Cerftan1ers '" . 

h
Avg

. = Ih1 · dl + Ih2 . dl + Ih3 . wi + Ihl\ .wl; 

2 Iw + dl 

hp = either
4 
war d IWhichever .. i(lessl 
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\)iolume Provided, FT3 = XhAvg . w . dl + Ih . w . dl 
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I 

b~ d~(erIT\ined by use Qf a psychrom~tric char( and we( 

(
Y'I., and dCybu\b' readings taken wi(li;uit~blepsychrometric, 

instrumentation having an accuracy of ±'0.5°F (0.3°C). 

({ , 
~jI 

7,3;6 'Weigllt, Weight istp~M ~ei!";mln~c\hyuse of 
scale~ aS9(lritte. to WIthin R.Qlpo'uld(4,S g), . 

,- . 

7.4 General Test Requirements, Forea'Ci\ t~stthe cabinet 
is to be ope;~'teq'oat tlie specif'ied--test'c6nrlitibns for a suf
fjcie'?-tl~l1gth. of' time tQesta91i,jl,st~~dy"stat" c'1ndition 
(see P~ragra!,~,3.,l9)~nd the!!, (or; f,he,ap.dl,ti.onal period 
specjfied:a,~r;~e~_~stperiq~. Tt,ij ./ 

7A,lPower Supply!Theeledtri~aLpowei supply is to 
be 115V±.1 %, 60 Hz anhe prbdi1ct s~tvice'corinection. 
The aotual'voltag<i'is to'li~re~or)l~d as'fueasured at the 
product 'serv·ice -cohnecti6n Witl1 ;th'~ -'~6'ntpressor motor 
operating. '-~ '-' :)!,-:>!f:-ii-1 "" '. 

7,4.2' Test Sample,· TIi,Heabihet·with its refrigerating 
mechanism' is tb ;be- 'ass~IhhJed '-ariiI~ set 'up: as <nea'rly as 
practicahle-rn' a~c6tdartt5e"\:vifh the'prInted iilstructions 
supplied"with' 'tiie l!allirier; AWpac'ldng materials and 
skid -boafc';is -aJ:e to be rem ovett Chiller 'or dt"ip'trays are 
to be in;theifproper places during all test"Duter door 
gaskets 'art'· te lie',cHecked for adequacy of'seal 10 the 
cabinet ahd:adjustea-, if-required.'Containef§'ah'd covers 
and food shelves are not to be rerrii:Jved,:Uilless'dtherwise 

sp~cif,i,~?: -' > I!"'" - '--j-; ·:,j::r 
Baffles a-re'to be open; "unless ;othel-wise 'sp~ci((~d in 
the manufacturer's ihsfructibJTis~lo~' . 'i ,';-; l\" '),1)" 

AutoI1»at~<;: i~~ m;;tJ<e~s ale t~ -9~ j~Qperative _duri~g 
the'tesf; '--' :~I"-';---' ,f j/-' , .; :':~;~>:~,~~i~r';-;, :I,~~::~~~{,:~::~~ j'; .. 

Butter ,con,di~il)n~rs are set.jn..theJowest eJAergy- usage 

POS.i,~J?~ ~~.~n,~f~J:~~~_mt~r:~~li~i~r;t~~!\~~~t?~{;~Y.~;_ r J. _ '.i t. ;_1 . 

CQ!1veriienq~ 'J!gliti; .. (lidiOs);:.ql(j~lis,hygienic, hm ps, 
and ,thejlike,ar~;'iset,"~r\tiW; iiil\i¢sfeJ(Iergyusage 
posit(Qri_s:w9E!n,adj~s~me,!l.flt~-i,p.t\?~YJ,~~ahy i ;~~ !;.' "~"")I 
The anti-sweat heat~r switch is: 's~f;~/~!t-its-'jh;fg11est 
energy consuming pesitidn; ;~! <~--'.l:~~:-~'- ><, 

_ _ . _ ':'" _ ',-,,, ... ' i ~_'1~,' , -' - :. r~-: ,'." , -, _ : '., ' , 
Features which are eledr'fcal~y,'p()wer~d,_ manually 
initiated. and automatically 't:~rrlilit~t~a- (s~icll as 
cllstQrner operated dispensers, -fast Ghill 'compart-m-ents, 
e~e~~ri.c.doo[ o~~~r~ .. ,~~_~.)_ar.e,_o~1rat~d .~t:~h~ir lowest 
energy usage pO!,HtIOn; .' , 

," - -;' "" -, -. . -. '>\. ; i ' , 

Compartn;Ients which are c()nv~Ptible from refrigerator 
to freezer are operated in .the ;highest;energ-:Y' usage 
pos_itiqn; . 

Other temperature controllable compartments (such 
as crispers -convertible to meat ;keepers and tempera
ture adjustable meat keepers) 'are considered speCial 
compartments and 'are tested with controls set to 
provide the coldest temperature; 

Ev<,!p_Qr<ifo,r in' maqual defi-.~~t. tnodels ne~d not be 
defro,s.ted prior to each testllI}less frost accumulation 
exceeds ';" Inch (0,6 cm) in average thickness, Chiller 
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and,drip trays and interior, of cabinet are to be. dried 
prior_ to starr .of,. test ,after· evapo:r~tor l;1as been 
manually defrpsteq;. 

Ice trays and ice buckefs 'related- 'to hoh~autdIl1atic 
Ice thaktng- ar<,(re'n1oved fr6rrl·:the'freez"er section and 
the sp,a~e:v~p,at~d is loackri. t\> 75% oLits capacity 
w,~h frozen food p'ackag~~. l~~ storage pins of auto
malic ice R1~kers ai~ tp be (ull of f,ozen food packages; 

Storage baskets in chest freezers a~~ fe-moved -if they 
are'j-~rhov~b'le'with'olitlh_e usc of tdbls; -, ' 

Defi"ost cOhtrols -are not" h) be (}petative during the 
test-s.: ., 't' ~.;. 

Before H;~·,~~bi.n~ti$,test~d,it shall pe given il .. run-in" 
p~ri.9? .,s\lffi~~~r.t _, to -:-,,!.S!?pr,t: a . th,On~tIgh __ .~or~in~-:in of 
~echartld~l :p-~t't~</in~ltidihg ~)p_etafiHg ctJntrols. A "run
iri!'-per'ida of one:w~~k li~:r~~oinYri(!D.de~ra·rid, "ih no case, 
shaH' it -15e less th~rl-.24 li6tir~ .. b(~;ompres.~o(rtm "time. 
The :\t~hiti'-ln" m:~y~ 'b~(_;h1#~_~'~ at"' 'a~y "cd~yen'ierlti'room 
t~ti:J.perattire.-l' "':·~i· .. ;,' "'-a- .'-, -'~ <-n-

"",1 -_\10;-:-, :', hf~'C--::'ft'i-'i';'j1(_':<I;-'J ,';,'; -:' 

Unless otherwis~sI?e9iU~cj,tlws~9if;!~t 51:>all be installecj 
with all of its sides, except tlie bac~: more than ]0 inches 
'(25A _cm) 'fioin~ ,wa:,rlV'?'r celnn~ f(ri~sut~' free' ~Jf ,~ir('u-

. lati6ri. The 'spade DefwMh t1i~ llilek'and the wall shall be 
in a,ccordanet(~ith the- fuanufacttiref's"in~fiudi(~ns or 

.,~~,pe,te'!pi'1ep,py ,ll)!,phi\'}ic~!t,stops (lI).the back of the 
F~_~lir~et;. - " .. ~-':_<L",; ',: .,:;'_", ;"', 

"-~uhl~ss-;dthe'rwis~ -sp~cVfed," cabiHet doors'snalf'be kept 
·d(j~~a~q{I'fihka'I:I,[tes"ts·.i' jot :f' " . , 

",.\('(j'l)_.' ;'1','_,;, .' '-,. .~',' { ,;" 

AU. le~ds J~,oll).aU.;ll)~?wring,;cjey\~essllali behr<;>ught 
outside of the cabinet Iii such ~~- tTI.lnnet .as tQ prevent 
air leakage. . 

',<\lri_,,_ -'h~ ,;, -~""_;-("JL-' .~,', : ·,'If.' ',~ :-l-ci",-r 
,,_7 ·i4_.~~ .. i Tcr.rilp~,r~~re_Me~~urceJ;nell~. ,_-)t;;l-" - .',', '>1,; 

'7,4,3,1 'AtnoierltTerriperailire,'Tlle amb'ieiit,tem
perature is to be'ftec0rd~U at poltIts- 1loc::-afed- 3 feet 
.(9\,5 em) abov~th~flo.9r)i.ne"a))rl19,iI1Gh~$,(2~.4 cm) 
h'Om the cent~': otihetwosidetoPhe blJinet; The 

" te~per;t'ure' a't e~ch pbint"is t6 b.~_-ti1~i~.t,~ih~q ~ithin 
± I OF (0,6"C) of the specified value arid is~ to be 

:~rtHiinta'jned' outing'" ~tahi'l·t~ati6t1 periods' as Well as 
;l'duririff~ct'iial test runsl~'" 'i" ''.'),1,. 

r~mp~~_~t~lr~ m~a~l,lr{.Qg d~Yi~~S ar~._t(rbe)oe~ted or 
shielded so that indicated temperaiur~ wi)1 not be 
aflected by the operatci(on of the cohllen!ling'utiiti 

~ :,_.:' -'''i,,';-'-' ~-. j,' ,-. " ,,;,-,;'\{', .'_i ';. ;.'-., -' 

Ambient ah temperature isJeLbe recor,ded at.each of 
th,~ sp~~ifled pPsi!iq~; .~t_ jn'f~;~'ills :~ot' gi-e'at~~ ithan 
30 mInutes during the test p,ti"ds. . " , 

7.4,3.2 Fresb Food 'Compartment Temp~rature 
(Household Refrigerators)', 'Temperatures' are to be 
rec0rded at three 'iDeations' as 'shown 'in. Figure 7-1. 
All temper<:iture measuring Devices' ate -to . he' ~uppprted 
in such a manner that there will be at. least 1 inch 
(2.54 em) ofairspac~ sepa~ating .thetherm.al mass 



; ., ·j'IJ.'frdtii· (t()[ltcict1 \¥ith 'arifsiHface."In- case of interference 
",' wlrh I~ahlwal'e"at''these' la'cabons;' 'the ten'Iperature 

measurements are to be takeh·-tit'the~ne·arest-adjacent 
,,l%i'\if?lH'Wh,t.naqrere,'Yi\1 be I il),'h (2,54 em) air 

. ';'. ~pq-c.;t;,.sftP.~\fgt-'nJ~;! ~11h ,tJ;tfnl1Sl,l, wa~s frq~;t: th!i', har~lware. 

"IHhi" iiiteri<lr' atrdriJ.;bi'rl~riisof tlie cabln'et"llo not 
'-' cbnHWin~-'.wffH ~Jn{j~~ ~1i{~Wrlf:ih lFrg~-re '-7~'f,' 'rheasure
','''Ihe''(s ,\ie'llj h~ blR<lh ii'i ~l!le(itei:!lot'a'tj(Jns"ch<;~en to 
" ilPprqX,!HWt",!y r~pr~s"nttr, ,en*e,(r,!sh[qqd com-

partment:.-'10y IRf.:~t;jon~:,s$1~f!vt~d an~'t,q. Q~,rJ3ported, 

·.,Ih~,rep~rte9\~~t(Jnl?~r~_tt.I,~fl at-: ~ny'( gi Y~fl. P9tt'1t·:i~'ij to be 
the average temperature at that point durii}g ~-;~'ycle 
of operation with the 0 temperatures beihg' 'read' at 

,,, i1t(!gularjnter"al~,wbt IixceeHitlg4)m'inut¢~,,!j :"""",: 
:" lU"3JI!l,J", "; .",l1P Ii :d.! 1, 'Y!ll;':e,;; ,-,j j"'.!·;i ril'" i::D' ,-f' t 

! iJ !-! ,F)J~ r?Hll9fl~' RHlJf!J~-}~n Mnfhi!,ip;w.I~,t~~-U-Pf\}t,t~~~.~:,yyI;1~re 
'), i .. ' VN,e;fl~ :rrW~lJ·~~H~nl~~.iMqrn,R~~,t~~m~,~;.,C)I1.~- pr9y,!~}eq;for 
",. ,Jtl'/TIP~f~J1Jn,j, ,~,fjdi,h1!miflitj~j l)igIW"w)pw~Uban 

i'" -,!-,lh.t\t)NlJJtW/,Jr,~?h fPrPc!i}iRITlP~.rtfll~Dt~· ,<ti .. '1tt,mpeI\l;(tpre 
measuring device is to be located ;':it JhY~4~~f)rn§t:.ric 
center of each corilpnrtment andJhe average, tem

;; A i ;,;p'eF~ittitJ.~"~¢poWfeJ~; ~t?Hlbt:bFi\lil'ie'(j1~4Jih-ve;1:i;0 t~WJjHi J 

I:,' . :T::,~KJ ;~!p;{;: f,tJ~f~~~';~~~~'i;:/t-:"~fJrhefE,:t~~hr;l~~;d:'!,:':;;;:pt'~. rt-
l' , _h'. \t,'.' ;-"',-,~ ~l".'e~n,.",-J; ",".'."'''' _'.:' ,0>-' ""<.'.'" .. ",., h~'-~ '" '. 

Hi i;rm~Il1r}.~.'tSli~.fh.e)PM~liag~ ~~f,-tb.rj!.~II}~r~t9f;~s ,lj~q>,(~led 
1; .' t;{lj~ ,th~~~hJ~~~ 1~·S:Hn9J}§J1hmy~"in Rjg.lJr~ hi.I, j! 1 \ ' Y.I !: i 

"l' '7,4';3';3' '{Fi"eze\i'Cb.\lp'A¥irlieBi;Ti"h~ehffite 'IM6use, 
tlO\d ·ltefrigerators and Househ,~ld FreezersY. ';'Fr~ei:er 

l(j~ 1 ,;:': fpliJpHf;hlWn~Jtjmp$f,?} '!L~·§j~:E1; rp ,Jl€f-J:n~~:!i~~r~.qJ,q t:j:he 
, :ge()metric center of the fil~~YI:'lP~9,~~g~,~ ,;&I!t~J;ciJ~ed 

berow, with the packages lodl'ted so the temperature 
,I ; fP f:Illt]ast! rb'I-'r&n [:'!" -" :st a ~i~) AS }!'Ut)'p-ii~x i ffl'Me:: ':rh e~ lJ I'dJ~l fi i'> n s 

JH', ;t:Sh~?wh in F'ig-ure1'7..i2.tJH{ ni! ;h~j; ; __ I ',fl, k .~j ,i:"iJr~ 
.-, ... 'J....' .!! 

,Temperatures are to. be h"e~sur,d by Y!1w~ighted 
thermocouples, 'loca'tecr 'ifi"}fhe( geomefiic \ center of 

"jn'; pfr?~~gE;-~, m,e<ilS4ri.r;tg_.~U?m\9~i,m~t~l~is..'x 4 ~ lYcf ,iJlches 
hi ~.pn~~'{~J1~.~P,~y;j{ ~~,~ ;!~~~\~~~~Il}):-:.''-i -!;::: 1-;< .' I . ,; }:':i' ,,~.~,:' , 

" 'rHJ'l?a~k~g~$ Jp~,'to,'tie'~e~liil''ani!'lIh,ti> [oiltain a 
'-11";- liiieF1b't 'Wta1ppet ;;th@y/·lmaK.e~:i rnein'" m'6Ish£r~' and 

~;';\~-!:iy,~,~(,j.t~~';6~~'~'~v)(!;' :i1,-t. ,~:,;;j ~~:~;: ;':~H" ,'! ~_} ;Y!~ '~;i' I ';i:'! __ 

HT~e"pap,~'!!le~. '\rl', tq)~~, W!eqJp,'! d~n~i\~ pf 3,5 ± 5 
pounds per cubic fobt witb,l:>,a.p;\'YOo9,~,!W<l\1,st which 
h.as been water-soak.~d vr .?-l~er~at~ly is t<? be'an, ~quiva

,., ' len\#ai'Rage'ilf fril}'e'it'f<!0i!}udh'as ch6'ppedspibach, 
'j "l'(' J!t"" 'n;;j!.;-,Y~(Ji·)J" ,.~~·.';,_/,~:t!i·I Itolll o. :"',T'~, 

TnM ,(r~~w ppmp'!rthl,enti"tQP~19~.ded with.7:5 % of 
the maximum OIllnb~t (~f filled pa¢~~ges th~t can be 

, 'fithia liii(\;tJje'cillrlliilj1tm"~'("fh~ '7,5% l(jiiil'ls:to be 
"'fiffedihto fh~ '"attlti~diTiiliit(W'so as' toperrhit air 

circulation around antfcibo\le th{lo~'d. ' :. . 

r~H:9if "gap ,~fQ!JP.d<,tlw fr~~z,~r: cQWp'artm,ent load is 
,,' ,to p,e, 'I, t'l; W'.ip,qh~s (I,~J,!:!9~),with.\l>e,p~Gkages 

, i!1,~.,pyr~.Il)iq'<I,~,ti~re<;\ff'mlif AeGes~~ry\o.prQperly 
,'.!!l.sf\te,th~thl'r.Il1pe94p)~~" :>',' "',,, """, 

"NOTE; Iii ordeY to keep pa0kdgdjrdmshijtirig and 
"desttoYingilie 'ilit'gap, '11 'ivife grid with sma Ii, non-
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thermally cOriduc(ive splleers jor c'o~tact with jreezer 
liner may 'be used, ","'. ",' 

Each shelf of freezers and freezer sections qf combina
tion tefrigenltor-freezer$, where' ~pplicatle! 'JS''to be 
loaded ttf 1s % of its tapMlty ih pyramid or' tiered 
.form,a~ Il,e~essary,forthe,p.rQper loeation of lhe 
therrnoeoopll'd froz~nJoodpa~kage; ", 

Freez~r do6;tsIJ~I."~~ a:re h) b~ 'rb~ld~J ~it'h ·'the'.~~;l~xf~ 
mum nuinber' <if ('iifed phck.ges'tl:>it caiib'~: fittea ih 
each shelf. )\ thermocoupi~"is to be "plated",i\"fhe 
gepmet,ric g~IJter, QI, ai.p"~t~ageIQcated at the vertical 

.--......... i 
f 1 

, ,Cel)tef;lire off,ach'shelf sQ,th,atdt;'wWI)¢'apprbximately 
." ,:,Zinches(5,1 ¢m),(rQm ,tbe,SIJ)JAee:QUheinnen iaoor 
','" ,liner and,2't2',inclWs,(kb Gm)hpnithe.shei£':SLJrface 

as indic~ted in Figure 7-3. ~,,-. .."-Wili, :'~':!" I 
"'" J, If. \h~ ,intedoJ7.?rrqngem§:nf~ Qf.JJ1~:-f~,e~.zet c~mpart-;' . It 

,; ,m~[lt ,slwlv~~, ~1()',n\lJ..lcp!1fQ"lll/;vith,:fllQse,~hQwn in ' -' - ; i\ 
""., Figure ,7,2" mea~\!r!,,)))e!1ts,~r~'\QP<l:t~k~j1 :At;ipcations 
'" ,je.!~ct~~t9,\'~prg~,e"lt,th,~'ilit~Dt wfi :th!::::~t'~j1dardi The 

'l'j \ ;~ )9j:;a,~iqos,,~eJ!j~t~U~ ~,t~ X~~;l?,e '1}'e.:P0.~t~cJ. __ Arh~",f;e'po'r.ted 
'(I}! ',i tqmpe(~t,u)Je; ,~JJl!ty,)gi.vJm~:PJlint.j~;,tp-~.b~tth¢ ~ av.erage 
, ':: 1 . )tel))pe'r,pturt?)It-Jh.rit"··pqlQt~h!r.jJ~g·~tcyGI#~()f-.pp¢rarion 
. ," witldhe(e,l:ll~er;' t4rd~,~irig ~~~,(L~tr<!g'ila ril]tervalo 

.. ; ;,nqt exc;~eqiI1g 4.mJ'i-wtes,:'J htl ·;',;i,") <·~.-L i ,}(~;: 
, . I.~,,~ 

The reported tf:mperature of the}reezer cdmparfment 
i(, "".i? to· ibe,t~e aVJ~J;'agejQf Jh~·,~e.mp'er~t\lreS;,n?c!)l·(led at 

the locations sh9\o.VnliI11Fi __ gur~'-7-:7~I;b~:;:~L"'~,£;'ft> --J-it·-, /. .", ...---,.", 

7:5 1P~~;_Lb;a~t'P~IIJSo~'n°jTe~t:")rHgL;~Jioi~;7Yi~l~ig~rators (_.~) 
andHousehold Freezers), '. , ,",N" 

'l':L:-" .','~''- ".'j~·f".'; 'd'!) nt 1;_ .,:" ~·-1-'IHc·dibn\'",' 'i-,l-J.i/~l :'.7 .5.1' Purpq~~~ ,!r~. pl).rp,Q~~~ Nfjthj~,~~~~\,i;1m~~9.~,~tp.blish 
that the cabinet temperature will be reduced from 

(,: ~ambient -to 16od, sto'rage femper'at.ufe1./to·:'detetm'ine the 
'i"" rate a! WNich this change takesplaee)lnd to'"l1serve the 

__ , i lowes~ steady ~tate t~mperatlire~~att~hied:-jn:,the'storage 

-"', qomparJ tr1;:Lent,s. , ',',',,',',',.,',' i.,:.'.," 'V",··' 'f,' '. '".'.",' 'l-' :.(l~:I1\ ,--: t J}, .,:. ;I" • • ,- . 

;,7,5,2 . Test Conditions,;rhegen~r'il'He't conditions are 

,;:[9.. ?e'fi,n ~~?'.'rd<!abncl'<i, ;-v/Jh ,p~fa:'l;jaRh~,7.,2']I~\ .~nd 7 A 
~" etc~p a!~sta,te",,~,ow, '.;'_:'l',i~!), L< .;"" ' 

:.Tl1eal11bient temperature Is tbb~ilOP,F(43,3 'q, 
1·,' .. ; .,.,,: '" ""J, ,.. .\., ,',. ·>·T.ol't~", ,~",! ," .:' 

'The cabinet is to be prepare(~, ~i~r,A~ ,~.~~!.ve~ <m,~ acce~
sories in place in accordance with the manufacturer s 

',·j,nstrllctions; :bli't ,withbut 'a Jr.~ezer c'CJrnpartrnent simu
.;)ated(<fo.dahdiGeload, ,: i.,l, ,"'" 

. . . i',·" 

Freezer compartment temperatures are to be recorded 
at the. locati'ln. shdwn'in 'Figure 7,2,.AII temperature 
measurlng dev·ices.are to be supported in such a manner 
that there will beat leastl!, inch (1;5 Cm) of airspace 
separating the thermal·mass from contact ·with any sur
face. In case of interference. with ·hardware"at these 
locati~lls, the :temperature ~easurements .. t;lre to be, taken 

, at 'therrellre;;t adfac~iit )ocMWii such that th~~e will be 
. y, 'inch "( I ,5· i,nI) 'iiir '!ipace separating the thermal mass 

from the hardware, .", ) 



'. () 

1 

-", 

"The cabinet, with all compartment doors open, is to 
have been electrically ,disconnected for at least 8 hours 
in an ambient teinperatureaf IIO"F (43,3"0) immediately 
precedihgthe star,t of the test, 

DUririg' th~ test, 'ail ireffigedtion system controls (thermo
stats, automatic defrost controls, etc.) are "to be elec
.trically disconnected or .inactivated to insure: continuous 
operation. of. the refrigerant .m0t0r ·cor'npr~ssor, but the 
motot -ove~load protector, -if provided; is not.to be dis-
cdnnect~d;or inactivated. _,~I"-I .. ;1 

, ~-' - :... " -,..'. =,"-. -i_·j -- --j' 

7.~.3 Test Proc.;?l"e.,.Th~ c,aqinetdooi(s) isto be closed 
. an9 tpe.cabinetpp~,~~t~q ~9n,ti;t;lijop~.lY until steady state 
'condition has been rea'ched or unt'il' it is' evident that the 
unit wip 'cqnti'np¥ (~-qYR~e-()Jj'"th~ ov'erl~?d-'piiJte~for, 

7.5.4 
• I . __ ; ." ~ " ii, _, '~ , 

Data,To BeHel',oIlteq, :<,. ,,;' 
/i, 

(a) Typ~,;'m6del'J\hmEier, 'serial" number, if any, 
and manufacturer or brand name of cabinet. 

(0) V dll~'g~'~'n~ft~queil<'y:" 
- ".-: J :~, _,; ': . ",., . !' ii_I. 

(d) Time far fresh food compartment temperature 
of household refriger'iii& to'reach 4'1 "P'(S°C). 
When this temperatur~,~~nnot be attained; the time 
tOleach steady state condition when the unit is ,running 
co'n'tin.uouslY, or-s_teady:JHitfe _cbnditlo'Tl when tne unit 
is cyclh1g on the'b'~erload\prote~t6i-, is to-be-reported. 
The steady state' teinp:~'iafu'te~tobtained are' alsb to be 
report~q, ,! l' : FI, 

(e)q T.iJ!le:.f~p J{n~fCze.r., cq;np~rtrp.~nt temperature to 
reach 32"F (O"C) for basic refrigerators and S"F 
C- 1 socy for combination tefriger'ator.:.fteezers and 
freezers. Whel) the~e temper?t"res canno(,Pe attained, 
the tim~ to reach st~ady_ state c~ndlt!~~, 'wp~n'the unit 
is running continuously, or steady state condition 
when tHe Uhit iSlcycling on the (j)Verloaa protector, is 
to,berep<lttecl. The steady state tempenitUres obtained 
ate':als('r tb be reported: 

, . , , .. 1: -. " l~, I ' _ . ,_ 

"(f) Steady state condition temperature(s), 
" ,- - ." 

, ,! 

.. ,1,_ 

7.6 ,Sim'!l,~tedLoad Te~t (~qus~~o'd Refrig~rat,!rs). 

7 .6.1. P.urpo~e. Thepurpos,e qf this test .is to determine 
thermal performance under varying ambient conditions 
(temperature 'averages, maximum differentials, etc,) and 
th~ comparaUve electrical energy consumed at these 
'varying ambi~~ts', , 

• - , i 

7.6.2 Test Cdndltions. The general test conditions are 
to be in accordance with Paragraphs 7,.2, 7.3, arid 7.4. 

The data f~ be'reported is'to be obtained at the ilmbient 
and' average _ fresh fooq compartm~nt temperatures 
specified in Table I for' basic refrigerators and all, 
refrigerators. 
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TABLE I 

Ambient Temperature 
Degre~s ' 

Fresh Fo"d Compartment 
Temperature Degrees 

i, . 

70~F(21.1,"C) 
90"F(32.2"C) 

lIO"F (43.3"C) 

36"F.(2.2 "C) 
38"F (3.8"C) 
41°F (S.O"C) 

Household refrigerators with fixed t~mperat4re controls 
are tested at the fixed control position, 

- ,-':, '(' _I"~ 

For combination refrigerator-freezers with separate 
controls for the hesh food compartment and the freezer 
compartmenf, th~ dat~ to he teported is to 'be obtained 
with an average freezer compartment temperature of 5 OF 
(-.IS°C) am;! the f.resh fopdcompartmenttemperatures 
and ambient temperatures specified in Table t 

l.f! ,/ . '1 ' ,,! 

For combination t;efrigerator-freezers with single coritrols, 
the data tq ,be. reported is to be. obtained at t!Ie ambient 

, ~emperature,s spe<;j£.ied in Table I with ;an ayerage freGzer 
oompartmenttemperature of S"F (-I~"C),!n? whatever 
aver.ag~ 'fr:~sh food cOqIpartmel1t t~mperatures exist 
with'these c~ntrol settings. 

7,.6.3." Test -Procedure . .For convenience._ either- of the 
followihg tWQ proceciupes may be Llsed for either. single 
or multiple;'cohtrol'cabinets-. 

7.6.3.1' rnte..p.;lati6nP~OCedure. Tile cabinet is ta be 
operated af'kach' or'th~ threg '(:j)' ~riib{enf 'tempera, 
tures·(see T~bleI') and .alAeasteaco.,of theJollowing 
control· positiqlls.,. 

Control j>o~Wbns 
"', -~ '," "' ,'1"/ 

,c" 

., Multiple Control 

Single Control j\i.n~~ ry Control Secondary Control 
wtii-imestl", ' 

.. , 

WHinlest 
'.-,1 

Warmest 
Warmest Coldest 

Coldest ;[ Coldest Coldest 
... Coldest· Warmest 

Intermediate Warmest Inter,mediate 
Coldest IflterrJed~ate 

NOTE, The primary control is thai deviCe which 
., initiates compressor operation, 

At one Qr more of the intermed'iatE: cO,ntrol(s) I?<.'sitions 
the tests in the ambient temperature of 70 o_F (21.1 °C) 
and gO°F (32,2°C) are to be run without resetting the 
control(s). 

Fixed cont,rol refrigerators are tested at the fixed con
trol position, 

After steady state condition has 'been readwd, ('a('h 



i 

test period is to be at least two whole cydes, i.e., an 
equal number of (lH and ('m pf::'riods of the compressor 
motor, if cycling occurs, and not less than three hours. 

From the d~lta ,o,btairied at each of till' settings of 
th~_, temper~lture contr-{}l(s), eurx~'s ure Jo be plotted 
{show (1c..'tll,-\1 data points when plotting) for the av~'r
age fresh f()(xl compartnlent temperature verSllS: 

(a(Average freezer compartment temperature, 
. . r _ 

(b) Average temperature ()f each special compart-
ment, if applicable" ' 

(el vVarmest freezer door shelf frozen food package 
tehlperahih:', if"<.lppJ"icabl'e,'· 'j-

')-1' • 

(d) Energy (kWh) consumed during 'a 24-hour 
:1 period, ". ',"i;-~;;' 

.: _ t, . • - _. Ii - " " .,;. '" j ,? ~ ,-;'; ',_ ' , 
, (e)-l::~rcent ope~yting tin1e qf ~t~p ~HIf-1l?r,e.s.sHr Jnqtor 

aH,d,. _ ;; " " . ';'_ ~" ,~', 
, I, ~ ; (f) ,\he mimber of cycle.; me a 24-lj<"" pe~i')d. 

'.-'1' ,;' J' --: 1 . j- ;". ' ,- ,; '<1 .-,\ ~ t;, , 
The reported averag~ compartment temperature is to 

" 'be tlled-'avc't~lge: :(jf tht, ten'lpehftt{re-?_'r-ehHings-taken 
,i' dufirtg"h ¢-'6#lpl~ta_ cYd~ 9f 'fhe t~inpethtlire'dmtrc)ller 

fo'I'\~tIYrt_~ . c(')mpiirJ!rl-~~ht. Th~-- d~1.HnfO'f.r;tRe' s-pe6fied 
';l-·~()~~e~:r~~·~~?,t(s!. '.~~~pe~~_hlres: ·_~or~~c~·.;bf ,-t,h;. three 

ambient, Hemperatures' ls.- to be 'obtamed from' these 
C'Ufves (see Figures 7-4 aYitf-7:':'S for'E?xamples). " 

,If the l'urv~ d()~s"not readh ~,!:"teispe~if-ied-compartment 
tcmperatut~-(s)-, the .dt.t~a fOffthe __ pwint at_the extreme 
enq of the curve closest to_·the-'s!pecified teniperature(s} 
is to b~ !Jse~l. This.ccJl!dition ~hall be, clearly described 
in -r~pJr'ting oll~"lA~_' cfihi'nethhde-; 'td~t~ 

,,' , < •• < ,'i; -Cll', , " , 

7.6.3.2 . Specific ,Cbrttrol('s) Betting Procedure. The 
cabinet is to be operated at each ofthe, three ambient 
temperatures and _'at _cOIltrol positions as required to 
obtain the c6lli'p&ttm~rit(~): temperatures stated in 

, Table I within IheJoJerances stated in Table lL 

'fABLEH 
; -I" I' 

Toleranceifol1 Cbnti.oIled Tefuperahires 
• " .. ' I (~'- I 

'·'Fresh Food 
:"Q6:Mpartment 

BasicRefrigerator "±'l':F (O,6'C) 
and All-Refrigerator " 
C::oMbin~tion Refrig- " , 
erntor-F ree~er > 

Singl~ Co~troi 
Combination Refrig-

Freezer 
Cc}mpartment 

±S'F(O,3'C) 

'~tat9.r:Freezer;' ± I 'F (O.6'C) ± S'F (O.3'C) 
,Multfple'Control 

After steady state condition has been reacl~ed, each 
test period is to be at i-east two whole cycles, -i.e" an 
equal number of off and on periods of the compressor 
motor if cyclin~ o~curs, an? not less than 3 hours. In 
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the event that the 5'F (- 15 'C) freezer compart
ment temperature or the specified fresh food com
part-ment temperature cannot,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 ~he spec,ified yalue~. aS"may be 
achieved. ' 

In addition, a test to demonstrate control response is 
to follow the simulated load test fun, at either 70'F 
(2kl 'C) or 90'F (32.2'C)',ambient temperature, 
and is to consist of a repeat. of Ihat tesUn the other of 
the two amQient temperat\,re,s )O'I;'(7U,'C) or 
90'f(32.2'C) without eharig{ng any conrral set
ting(s). The daJato be repotte'i1'is fO.includHesults 
for at least four"tests, a siinulai~d load test'at 70'F 
(21.'1 'c), 90'F (32.2 'c) 'and 110"F (43.3~'C) ambient 
temperature, and the eont~~l response test, made , 
following either the 70"F(Z'U'C) bt'90'F (32.2'cf 
ambient temperatu,re ?,irnulate~U(:n~d te~t. 'j 

7.6.4 Data ToBe Repolifd ., "h" ' 

(a) Type, model numtm,seria);,nuPl,b,r, if any, and 
manufacturer or brand-mime of cabinet. 

'-'" '<~;'--_"~L;,·-'t>,:, j 

(b) Ambiel)~ temp'~rqtHre",~, ") 

'(c)Vdltage'andfrequency:' "~", 
i", _ ,. ,:·L,·, '- ';t- 1;-,( j'e 

,(d) ,Plot o9,s,~r.v~d <!'lt~;~eefi!fur~V-1~'1d 7-5 for 
pamples. Not requi,ed,Jpr,Spe9,\fic,Cpntrol(s) Setting ,_." 
prut;ed4re ~s~~-r;ar!lgf:?-J?P 7._6,.3._fL>:'_7!,~ !<- __ f 

(e) Average fresh food compartment tell1perature. 

'1 (0 Ave'rage freezer corrir>a'rtrrtegt t:e~perature. 
. i . ,_: " ' ; 'f ) ~J > •• ; , 

. (g) Average.special compa;ftm~llJ(s) temperature(s). 

)~l War?,e~t ,fr.eez~;d6o:-~~eif fr~ze~;fo6(fp~ckage 
__ temperature. " 

:, ' -' , ~ .". ,; : , , . : , . - ., , 

(i)' For each control(s) position, in ,the 70'F (21.1 'c) 
and 90'F {3Z:Z 'C)arribients,:raQulate .the .maximum 
and minim'um temperature -v,·glues observed for the 
warme~t,,~nd coldest fresh food compartment tempera
ture recordin~f locations (see sarriple Table, Figures 
7-7 and 7-7A), 

(j) Energy (kWh) consumed during a 24-bour period. 

(k)'~~r't;erit o~e~~'fihgtirhe onheto~p·iesStlj. motor. 

(1)'Nuinber bUycles dudnga24-hdUt.perlod. ' 
'-I -' , 'l;,-· :.,':. ,,;'J, '" ]-.. f' , .. -.",-." . 

7.6,5 Recommended Levels Qf Perfonnance. ' , 

7,6,5,) Ii is 're~ommehded that'l!;)hehesh food 
compartment of household refrigerators, 'ail average 
.temperature within the range',of 34'F and, 41 'F 
(1.1 'G.anq 5'C).be attainable between tbe warmest 
and coldest setting(s) of the control(s) when tested in 
ambients of70'F (21.1'C), 90'F(32:2'C) and, IIO'F 
(43.3'C). The (,ontrol setting(s)'may be adjusted for J 
each ambient~ 

(r 

I 
I 
I 
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T~~ peii6do{ time that mdstfresh food used in \(lday's 
h6usehill~1 dn be safely stored' is dependent upon 
temph~t6re ~ the lower tHe temlJerature the longer 
rii.o~t· f()bds' tan he safely st()red. 

,')-',: i: ",',; 

34°F (1..1 DC) is as close to freezing ai,' is practical in 
. ord~t lHat n'6 §~Ctitlri "(jf the fresh food cothpartment 
permits freezing. ' 

41 OF(5"C)"is hot quite so limitirig. It is dio!i~1i' as a 
gtliclehased&1i expetience. Higher iemp'etatures will 

';; .$hQ}:tYI1, s~fe storage periods. R~f.riger~tqr;fr~efer 
. 4e~lgn a,nd deyelQpment engineersqgliyve.41 of 
(s'rq tR"pe a very Praptical ,but not ab~ol\"te. upper 

,,·liJriit. II.. - . 1. 

7.6.5.2 It is recommended that in the freezer com
partment the average temperature be le!?s th:m or eqJ,lal 
to 15°F (- 9.4°C) for basic'i'efiig~~afork and lbs 

.,than or, equal t""S.'Jj' (- ISo·C): for, combination 
reftigerator-freez~rs when tested. in gooF' (32.2°C) 
ambIent! ::'" • 'Ii:, . ;l, • ( 

. A,hh~(~~9); ,it i,i~" n'?t ile.cessa';9 'l:dV _t~~~! r~cii?!ti!fhded 
frf1~~~~ ~!l~, lr~sq.",f~?~ cO,~Pf~tmen~,! ,\~~f?,~X,~,tures 
(~,~'t~~r}~R?,~? ;?':15.1) '!t9, .?~c.qr . ~~m~~taf~?~~:\Y.';i it is 
recpmmenaea that the freezer ,comRarhnent tempera-

,·~I":;,.;.· ":./;1"''\''''1" ,-';-",:J ',U_ ,:, .,.!t,',} -'")"/, 
tur~s De attamable vv1th average fresh fo.oa compart-
mertt temp~r~tU:~Js higher thari'34°F (i'.1 ° cj;'" 

• ! ':' ;., -; " .::", '; " ", --. , ,~t, . 

By definition a basiC refrigerator is intended. for the 
shant term storage-fof frozen ·f0IDds; !post ,frozen ,foods 

l' will not .freezejor lremainJrozen above 15 ?FI( 4.;. 9'14 °C) 
for ,any ,reasonab'le-,t:ime~ based on the '5ugb.r-"eontent, 
\\rater fJcintent,.etc., of the fi01ieFl food,sto-ue(l ',I''' 

. 5:gF. ... ""l.1~y~1j-r~{J.Br·_ :tfi~ he~~~r\':G~Jp.~:ftm~h~t: of a !~", L,d'." .0,1-,.-'1". 11 _ ,,' .\;, ",'.' i.1", ,.r,' 
cOI1}b,ipahQfl fefrigerator~freezer IS an exten~ion of the 

:-'j :·','.d~fiWtjqW~ ;hr,'t~;>" r~f;jg~~:at9f}r:~.~i~r, '~Wl~Jii{)lmits 
:;f "i~r~#r;:A9~B~rtin~~t, tim,lier.i{~~les:h;(?-o,t,{\ ~~:1,i? °C). 

)yhi\e, ,tJ', 1-.\ 3.3 °q,'p~9yirl~, qefmiti.,;,!}, 5°F 
(- 15'q IS the suggested temperature li"seC! on the 
long: term~ ec@homical storage- of 'most·:ftbzen;foods, 

- ':The lower. the :temperature; ;the longer f.rdz~n ,foods 
caB be·safely stGred [OO,P (~ J:7 .s'C) would provide 
longer safestorageJ. i, 

7.7 i Si';'~I~te~ L.adt~st(Ho~seholdF~~~t~rs\. 
. i Y·?t 1, ,);~~rpQ~ .. ~~,!1 P~~pq~f1 ?f t~js ~esJ, is to det~,r,mine 
thenn.~Lperformance under a varying ~ange of control 
~~~:i~~s ~f-tdi t~~ ~oinparati'(F':y.I,ydfri ~~l :'~lle~gy coii.s~med 

, at the,~~ set,tmJ?5. . 

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

The dal" 'to~. reported is to b~ obtai~ed.at lhef;ilowing 
,aIIloient;,and aven~ge freezer compartment .te,mper~tures: 

Ambient Temperature Average Freezer 
'Cbmpatth1eht TeITipe'rature 

---------"--~-.~ .. ,~-
90°F (32.2°C) D'F (- 17.8°C) 
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If the door shelves.r'; adjustable, locate the top shelf at 
the highest provided position that will accommodate a 
filled Il"ckage (see. Fig!lr~ 7-3), and locate the bpttom 
shelf ~lt the i()West prOVided pmiition. the package?, con
taining thermocouples are to be located in accordance 
with FigureS ,7-2. and7'3,,· i. " 

7.7,~, t~st J'r?CCd\Ire,Jh'iFalJi!l~\is .ty .• be op<;r~i~d at 
an ambi"nt,terp\'w~f,l!re of ~QoF q2.2°C) at each of the 
three foll<Jwing contro' pP?j~.i~fisi 

(a) The warm~st p().si,tion (not defro?ting) . 

(b) T~e t;ol<,lestp!):'ition (control not Sl19rt circl,lited). 

(c) AI/,interrwPi'ltep?si1.iqn(s). '. 

HouselWkl f~i!R~,l'r,~.li'ith ~.'filf~4 .teJ!lP~r,a.tll(K,qntr\Jl are 
test~Q;.at th~ fix.ed ,c9Pt.r~)1 posit,i~n. " ,; . 

Aft~r ~1:eady' state 'C(#idi~i6h 'ha~ 'be({n reachc1!l, each 'test 
period is t61:ie :ltieasr 2'whblecydes, i.e" an equalnutnoor 
of off ,and.qn peri(!)p,~,RfJbl' C?ml?.re~~qr motor, if cycling 
0pcurs, and n?t le_s5 tqclI)J3 J:tour~ ,~g 9btflin Ithe s~or~:7f~p~r
centa!\\, ~f oper~.ting .lirpe, awl .~nergy (k,wl]) consumption 
ratefora24,:hour;pyr;~P'~"l<\ __ ' ",' '.~:: " 

From the data obtained at each of the setting,\'of the'tem
per~t!lre, cqntrol~, ct,lrv~~ ?=re\ ,tg. b~ p'lptte~ {show actual 
datall?in~s, whpl ,plotting)foreab.ineqrqzen fqqd tem-
perature (s~y Eigure~ 7 -6~,YfrsVs:. :i: 

(a) Warmest cabinet food package tehtpedittire, 

(Ii), ;"verage'doodh;;IHtdzen 'Idoapiicka~e ',empen,: -
ture (ifapplicAhlei:"; .',." " •.••. ' "'>"" ,." , 

(c) Warmest do", ~helf'frozeiif(jbd pa~'kage:tenip"ra-
ture(iLrI'/')'licable),:' ,., , '" .. ,. " . 

ii' '. ", ' h I,L '! ':,' . i' . :1" 

(d) Energy (kWh) consumed during a 24-hour period, 
!lld>;:') .. '-,>l 'J" r;":';: ",;; ",o";;,a,;') j,..)'j ': : 

(e) ,~~rcent ope:r~i~ln.g; ~il:n~i9{ .cp91prt(~~9J )]l:p,tqr, o,~ 

(f) Th~ .nurnbe"pf Hyeles fora ·24."boUf period, (,if 
applicablellstw,fig\lre 7-.6); '. H .. , '" 

If tHe cabinet ifdeniot'teacl\'lhespeCifHid freezer C('nl
partment temperature, the data for the po\Jjtat the 
extreme. end of t~~ y~rv~ clos~~t,to the specified temper?
tures is to be reported. This condition .is tp ,be ~lc~rly 
described in reporting on the cabinet under test. 

7.7.4, Data tolieR~po,ted .... ' . ' , "-' 

(ti) Type" 'rt\bdel'nt:uiihel'; ,efial humber, if any, and 
manufacturer or bramlnairte'df ca'binet. 

(b) Ambient temperature. 

(c) Voltage and frequenoy. 

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

{e)'0 verage "freezer c?mpa.rt'tnent temperature. 

(f) Warmest cabinet frozen food package ten~perature, 



(gJ_Average door-shelf fro?,en food package tempem
'~ure. 

'(Ii) W,irm(-'st door-sheff frozen food packtige femjJe'ra-
ture. ' . .. -. _. ' 

(0 For each control position, tabulate .the maximum 
and minirnum temperature_valu~s observed for ti)e 

, warmest 'h1\~ col<test fniezer" t'ijmp<ir'tdient Pr<fzen 
f()otFpadkage. Use freezer cthhpaHrH.ehf'pt>rticJr} of 
table format shown in Figure 7-7. "-';.'" " 

(j) Energy (kWh) consumed 8uring a'24-hour'period, 

ob Percent 'tHjerat{ng tinle t,f t<\thtk~~§6t 'm(j-f8r'> i 
(I) Number of cycles doting a'24·hol{r'lj~ridd,""· 

7,7,5' 'RerofufuendedU".;1 'of P~rforih'anCe! Ih~ recom
mended that a OaF (- 11-:S-0C) rlV'eFa'ge ffe~z~_r ~bt'ni)art

. ment t.emperature be attainable t.};lrQugh,_con~ro.I adjust
nl~nt.in i;l,,90~~ (~2.2 ~C) ambient t,y~p~.raty.[~·t'." i', 

By deflhitiori':'~I ._he-~ier' is Aes{gnkd_ fo't- 'l~e;'ExtJrlded 
sti>rag~ . of froi.eh fOod. The 0''10' (~17:'8 "(;) ri v&tage 
f~e~ie'r -t'etn ,ikfh f~ jIi¥ ~cI&a rly -_\kf¢na~{:_~~f.~.~!·st&N·g~- t:itne 
beyond that of the -freezer corHiJ4fh-hei-it r'o'f'B 'h()u~ehoJd 
refrigerator,. ,;,' ,,,", . -' ~:: ,", <i;,'~A~:~/\ ;-,:; 

i·OOJr,-.( ~fr7.~ °cj -f~,as Ibng~'p:~~.n-- t:~iJ~iji~~~U:f-S,'Hlt,.datlim 
for' 18r1g fprrh 'saTe! '~t()rf;g;~ or all: frbfeti; fb6(Is' ahd has 
proven over the years fa; serve the"dh{silth:crs""necds 
and eXI?~_qtatjpn": 

7.8. I~~,Making Test (Hou~ehold .Refrigerato.rsand House
hold F:reezers) if there is provision for wakingj~e!: 

.7.8.}. ' Pllrpo~~"Th,e_pur,pose of this test i~to ,determine 
the rate of making ice, using ice trays or other ice-making 
equipnien't furnished with the cabinet. . '. 

17.8.2 ~ 'Te~t C~nJi~j~;.~. ther~~nerai te's~ c~~dYt{ons are 
to be in 'a'Cl'ordiiiH'iiWifh'Panlgraphs 7';2,7'.'3, and 7.4. 

;Itc' tta',;s ai1d 'ice bucke'ts---rClaJed -to' r}()n~,ruf6fuatic- ice 
\.i:naking are to be installed in' ac-C~;rCl~:fnc~i·-tvid\ tiumu-

{i;t~·t.lIrcr'\s. jnstl~uct!pn~.TGmoy.ing frozen, fqp~I.Pjl<:kages 
<~s requjrQs.L '" .:_ " . ",:", .: . 

Do not put frdzen- fbejd 'p~fc'~ag~s in fte 'stdfage bins of 
'aLitoma'f-icite-makers:"1 ,--,! ,; .. ~",.,.: ' 

. .' 0" . _ ",\'; 
The ambient temperature is to be gO°F (32.2°C). 

The test period is to begin after th, cabip,t has reached 
steady state condition with'fhe conttdl(s) aridiiJt baffles 
set to l~a~htair:I tlw follpv,iing '~9mpa.ftm!=mt(s) ~.t~~pcra
tures. The contrql(s) settings are Jwt to be ;~ha,nged d~ring 
the test. 

Basic Refrigerator and All-Refrigerator, wh~~e'applicable, 
average fresh f(lod compartment temperafure '3$,OF ± 2 
(UOC± 1.1). 

Combination Refrigerator-Freez~r ~ Single Coptrol, 
aV,erage fresh food compartment temperature 3s o F± 2 
(nOC± I. I). 

., 
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Combination. _R~f:rige,rator-Fr~~.;;:e~ ~ MuI~jple G9rtroI, 
average flesh .food compartment t~mperature ~~~:F ± 2 
(3.3 °C ± LJ); fre!>,e, ,ontral., set' to. colcJest, PQ~ition 
po'ssible witho~lt ~horting.the,'<;f(,nt"r,Ql and. maintq.jning 
specified fresh food comparlment temperatures. 

HOllselwJ~.I Fr~~;z~~-~ freez~r c~nt;'ql ,s~;t 1.0 colde!it ~pp~ition 
(control not short circuited). 

Houseljqld R~friger~(Qrs ane:) H'o~s."holdFpeezers. with 
Fixed-c'ont~Qls_qfE~ -~eJ)~ed at .the. ftx~d, cQntr~)1 po~.itj91). 

~1 - . ,- , •. ; -' - ..' ' .. 

The 'clibili~1"e:)I)~f(srl$ to be kept'dos\!e:),ex¢~p{when 
visual i'~si~~Gti..i}r(;?f.~4~ ice stdta,g~·,biir:(fb~'~':I~~matic 
ice ma-k~rsY'.'(~/i~'ebes~~:ry: Dttr1rig~'sucn -vi,S~'al l~sp~ction 
the door(s) is tob'ebpened for not more than l!fSeconds 
at a time,", ,.\;~.:-::~~-,'-:t >:,_>' ;'-, ' 

1~8.3 . 
. . 

7.8:3;'1" Icti:Tray@t~ induding those with autoinatic 
fi.lI: Thk:ice'hAY(~)'is to !be filled to within 118 inch 
(.3 em) of the top, br as iecommended by the manu
facturer,,_witp drlnkin&, yv~ter_-~aYing_, temper:ature of 
.9()OF:t.~ '(~~:~-ci;9~Tr)/)J; :ti~~(*b1fh; .hi'Ve,·;r~~?vable 
gnds are to ha v~ dIe gndslJ)plaGeforrhlStest. Auto-

l!1.~.~ic. ~r~~_·;~-~lX,~gyf?~~:€~~19;a~r:~~R~B,~f~~~:·;~i:H,'~Ecord-
ance Wltll manuf~ctur:et~s: -iec@nirriepoallons; to a 
~'a ~~r, s~PPG/ i:~~~(Hi;':.M~{~ir¥g~If~fp~h~~~i~;--;;~;9r~ F ± 2 
(32.2°C± 1.1) at tlie pomt"of connectlQUor entrance 
,to fhe.cabinet. :rhet.~ayfs)·i~f(.jbe,)in'~iii'~#}I;)tb the 
! cahinet.: and- 'F'0sit.i0Iiea ,as '.ie,00P-Hnen~fe_g-,:~y_ :_bbe;manu
f acturt::t:~with oa: m-inimUrri: ,d00r:-~oiiepi,?~,;It.ini'd~_ ,If the 
manufaduner -vecbmmcndsithalfai:su'rif~_Qe.Jwf.ihe·(cool
ing unit on whichAhe ·iceJr.ay'(~);'i~~Ji:I,,~:w.etted to 
ins~;.~:}~??c) ,~~.er~~t~~,on\~st",-t~is;~._sh2.~lq ':pej)9<ne at 
theUme tliaUhe trays areihser,ti":tiE~ch.tray is to 
C6I\t.-~J~-:c{t r~~sf ~it~')J1{~·~_Ig:ht~(d'f~~tiftQ'6¥'~:P.lfposi
fiotlecl"'IH. t6({16cc(fi6'n pre'aE~~~IIilneli,t6-:~:elHie>~I?st in 
theit, pa}t{ ciiJlar, j :tP~y_-""lO,_' ,:f}~~~~~;~'Tlt~:~~~Jaij$~Jouple 
wife~'a}6ribt to jje'r~rge'r thall 0:01)2 ';h~lj 120 AWG). 

.' - -'"'I "-'," - ~ - -' .• ' ,.:tt;~;:;,.i:·X:_r /;;~ ! F.: I 

After the ,temperature, as. ind.icate,;L by. all;}hermo
couples in ,the iee itrays, has readh,;,a28'EI( ~ 2:.2 0c) 
a visua-I inspe-dion -is' to-'be ;ma-cle-ttJ-_;deteI1m'ine that 
the water is completely frozen; J£jthe_;water·jn.any tray 
is not completely irozen, relocat~ the th,rl)1oc,Ouples 
and repe~t' ~h~ tesf' 'i"" - ,:>':1 L'.".'~<:, i.'-';'i~";;'- :{.-, 

EacH Hisi' is to be c()fiflnuecl until"thi?''.,\;.a.terjfr 'all 
liays isf~6z'eri'br fbr ,3 perida dr2ifh6'!1f~.If' fhe ,wilter 

. 'ih '~lllY tr'~'y ls'hdt compietely fi-'6'zeh'~it}Hfi 2lfl1p~rs, 
the test is to be stopped and the findiI'lgs"i~b6'rdea in 
the report. ; .••. ' 

. _, ';'/ ,_ !'" 0' : 

7.8.3.2 Automatic Ice Maker(s). The automatic ice 
rriaker(s) --is to be c'i:mnected in aCfc9raanbe with 
fuarmfa-ctuter's rec"6mmendatioflS, to a"-'W-aJe'r supply 
ha~ing a temperature of 90°F±2(32.2',I::.± 1.1) at 
the point: of oonnect-ion of entranc'e to 'the 'cabinet 
dur.ing thetest.· 

Prio~ to the initi.~tion of the ice-m~ki~g t~~t, the a~to- °1 
,L 
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matic ice maker is to have been operating a sufficient 
time to assure proper operation, There is to be flO 
evidence of free'waU~l' hav.i~g entereQ the stora~e bin. 

For cyclic ice makers the test is to begin at the com
pletion of the water-fill pbrtioh of, a cycle, For con
tinuous (non-~yclic) ice-ma~ing devices, the test may' 
be started at any time after steady,tate condition has 
been established, The ice storage bin is to be emptied 
and repositioned at the time.~h~,test is started. ~ 

The test is to continue uI?-interruptecl for a minimum 
of four hours'-fpr cop-tinlipusjc~.rll,-a.kers and for addi~ 
tional time r~q·~it~d ·td -f,qhipI~t~'·i-;~hoie· nUI~b~r--:-~f 
cycles for cyclic ice ma¥ers" The iC~ftorage bip shall 
not be emptied -du:dh~ the·~~a~s~-"·unless necesdary -to 
assure uninterrupted op~ation, If the ice is removed 
for this reason, it is to ·be weighed and this amount 
added to the weight qf the ice in the storage bin at 
the termination of the te~t. 

At the completibfiof the test the iqein the storage bin 
is to be weighed. If there is, eviden;ce of free, water· 
having entered the storage bin, the test is to be repeated 
at least once. If this conditidh continues, the t~st is to 
be stopped and the condition reported, 

, " I , 
The time duration of the-test is to he' recorded for use 
in calculating the ice-mJkln-g rate fot 24 hours. 

7.8.4 DataToB~'J{e,i:lOrted;""i ',"" 
i ,'-' \C •. ,-,',--' . 

Ice Tray(s)f--'- ihduding those with automatic 
" L '". ","-: ' ... , ..... ~,.;. ~-,- {." 

(a) Type, m~del nufuher, serial number, if any, 
and manufacturer or brand name of cabinet. 

(b) Ambient tempe'rati'lj'e, , 
>l~'~ :q.; ___ '';' > 

(c) Average fresh food GOJ;npartment temperature 
(if applicable) attlle beginning of the test 

;,_ )";l.{ 

(d) Average freeier. c'~rBpartment temperature 
(if applicable) at t~e beginring of the test. 

(e) Voltage and fre~uency, . 

(f) The time required for tne temperature tq reach 
28°F (- 2.2°Clin each tray. 

(g) The material of each tray and grid (plasti(\ 
steel, aluminum, etc.):"C-' 

(h) The weight alice per tray .. 

(i) The total weight of ice per freezing, 

(j) The position of each tray in the evaporator or 
freezer compartme~~. 

7.8.4.2 Automatic Ice Maker(,). 

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

(b) Ambient temperature. 

SS 

(c) Average fresh food compartment temperatUl 
(if applicable) at the beginning of the test. 

(d) Average .i;~ez~r ' cOniparh~el1t. temperatUi 
(if applicable) at the begi'1ning of the test. 

(e) Voltage an,d frequency. 

(f) The ice-ni~king rate in pO\ihds per 24 hours. 

\,8.5 Recommen~ed Level of Performance. 

7.8.5.,1 Ice Tr~y(s). Whenitested 'with the ice tray(, 
provided by th4 manuf~}Qt~lre.r,_ It is recornmende( 

. (hat the total weight of iee ~er (reezing be cquivalen 
to a minimum r~t~'of freezi,ng of OA'pounds (.18 kg 
per hour. L . , 

L 

7.8,5.2 Automatic Ice Ma,Jiers. It is recommende( 
that water be frozen afa minimum tate of 4 pound: 
(1,8 kg) per 24 hqLttf' '~'" -')' 

1< '<., . 
rc~" ~'1 •. ' 

,"Th~se recommepg~a_.)rUnipi_';lln.'.r~t~s qf freezing arE 
intended to senfe ohly fi's' -ci t¢cB!iical guide and- an 
indication of thd "Curf~~L~ta!e.bf ~n.e art! 

< 1 'i: ij ~~ 
: j ;- i/V',;I j ~ ~--:- ~>"' . 

8. DURABILITY TEST PROCEDURE;S AND RECOM-

~~~=~Tt~x:~~~~~~~~:fs 
_~ .. i'.:: ",j .. . ,. 

8.1, Scope. of Sectio~ 8-;; ~Pi,§:--~~f~tq~.T: d~scribes uniform 
procedures Jor determt~!.rygJ~e. d4~~bilitr,~rvarious com
ponents c;f 1n~ch~ni~11}~~p~t:ft~~?_·;t:t9Q_~~JiuJ~; R~frigerators 
and Household Free?~r~_ as:'t!ff,eptftd -by tlS~ or;~nv'ronmental 
conditions: and esfaoHsh~s., reeommended levels of 

:.;.-L,:;':.·;.;:;;';:~:~:~~: ~::_ .. "., .. .-.-_ , ,:, ~_:, '0 ,_ 

8.1.1 The .durability test prcicedures in this section are: 

S.2 Handling a'rid StcirageTest. 
8.3 Exte"ft1~l S,-!-r.face Con~ensation Test. 

'''S.4 '!nternaIMpi~rufe.ActumulatiOJ) Test. 
8,5 tnvirtJiiinent~ICracking J'\esisUmce Test. 
8,6 Bottofu Br~aker Strip(s)l;n'pactT~st. 

, ..' . 

8.2- Handling and Storage Test"(Htiuseh~ld Refrigerators 
and Househ.old Freez~rs). . _ 

8.2.1 Purpose. T~e purpose ({this test is to determine 
the ability of the cifbinet, wheh'pa'ckaged 'for shipment, 
l0--wi"th~Fand handling and storage condltidns in extreme 
(hig!) and low am\>ient) tempewtures, It is intended to 
prov,ide greater ass~r.anc_e that a eaoihet 'packaged for 
shipmert is so deiigned that a consiJ~~r will receive 
und,~~iaged merchandise-·by exp()siIiK:.i~itb the extreme 
temperatures and mechanical $hock of the type to which 
it might be exposed during a"hetnate storage and move
ment in the various stages of distribution. 

8.2.2 Test Conditions, The ;fest :ambient($) 'shaP be 
maintained at temperatures of '140°F±S (60°C±2.8) 
and O°F± S (- 17.soC±2.8). 

The floor used fQr the drop test may be of masonry, 
metal or oth~r construction with low cushioning effect. 
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':A"-, "D", "E", "V'f""a!lp ~:'W~)flre.arlb.trary design.~tions_f~_r determining location at which temperatures are to-?e measured. The depth 
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" !; Fig. 7-1 
, 
Thermocouple Locations for Determination of ~resh Food Compartment Temperatures 
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FIGURE 7-2 
. 1"" .. 1 . .' . 

Thermocouple Locations For Determination Of Freezer Compartment Temperatures 
Of Household Refrigerators and Household Freezers 

TYPE 1 TYPE 2 TYPE 2A 

I 

f-. I 

I I. 
I, Tl IT2 IT5 f------l T liT 2 I 

r 
-e-'---e- -e- -.- -e1-e -I Q I T3 I T51 T 31 ¥ I T4 

2 , 

, ' . " " -

PLAN ' MACHINE 
PLAN COMPARTMENT PLAN 

I I t 

I + -.- '-r- ' ~ 'I T 1 T 5 , t 
~eT3. ' 

H 

1 
WI w LW 1.-4 ... .-4 ..... 4~ 

J T4 T3 ' 
-e - e . - --' , 

1%" -

1 
H 

W1 (OVER 36"1--~ 

ELEVATION' 

TYPE 3 TYPE 4 

1%" PLAN , J tT e -, H2 1 
, 

-e-- -
~, 1 T 1 2 I T4' ' 

H2 -e-- 1 t lTd H 1 
'-, -eT3 I 

"W2~1' 
-'e-
t I T5 

2 Hl - , 

t_~T_6 __ .J 

, - ,. '.,1' , 
" 

1 
t I ,-" I 0 

, 
Cect ,-e-, 0" ".e-

H 
l I 1 ,0 : T4• " T71 

"2 H 0 .... ~:3~1 1 o W2 
H T-e- 2 e- 2 -e~ 

I T2 0 I T5 0 , T8 

0 

, IT 6 

0 

IT3 
0 0 1T9 -.- 0 -e- o -e--

1~" 

3/4" 

_W2 - .. ~~1_1 + 
W1 .. 

ELEVATION ELEVATION 

Type 1,2, and 3 
Type 4 
Type 5 
Type 6 

Chest Freezer (lift coser) with .refrigerated VYB:II~ 
Chest Freezer (lift cover) with refrigerated prates 
Vertical Freezer (fmnt door) with refrigerated shelves (door loc~ted at left) 
Evaporator or freezer compartment of Household refrigerators (except All - Refrigs.) 
or Vertical Freezers "front door} with refrjgerat~d walls or wit~ cQnceale~ evaporator_. 
(door located at leftl 
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FIGURE 7-2 (Continued) 
Thermocouple Locations For Datermination, Of Freezer Compartment Temperatures 

Of Household Refrigerators (.Except All-Refrigerators) and Household ,Freezers 
',-.'1" . - '." ,- .' .• ,.. .: -, ,'j'; -' .' 

TYPE 5TYPE 6 

1 
2" 

T~ 1 T~ 
-, '::"'~2---L-+ ~, 

PLAN 

T, 
4 

,~ +-

+' __ ''4'' 
T, + 

, '-;' .' ; 

W 

-.. 
PLAN 

;>~ 
:J 

r ~~ 

H 
"4 

~- t2 

SIDE ELEVATION 

i.·*lf a projection on'tn'e inneJ door interfere~ with these thermocouple locations, mbve them re-arward to 
clear t~e projkc~ion.' 1!-_ ". ' '- .' . 

NOTE: 

~H = height 
W = width 
D = depth 

For types 1, 2, 3 and 4; the height dimension shall be measured from the bottom of the liner (or from top of a trivet, 
if furnished) to 9 pJan~ ~~fjlling the gasket sealing surface. 
For types 5 and 6; the height dimension shall be measured from the bottom of the Ijner (or from top of a trivet, 
if furnished) 
For types 5 and 6; the depth dimension -sh~fI be'measured from the back of the liner t:6 a plane defining the 
gasket sealing surface. : .' • 
For typ.e ~; non-refrigerated Shelves -are'-tr~ate-d---~s if they were not there. 

• _ . .- - ,. 'u' 

NOTE: "Fbr load testi{'the thermocQupfe location designates the a'pproximate geometric center of a 
5 x 4 x 1'Y2""frozen food package. -

58 



, 

:,(, 

FIGURE 7-3 
i"- >. ,". .' > • 

Thermocouple Locations For ~oor Shelves _Of Verti,calFreezer And 
Door Shelves Of'Fte'e'z~'r Cbrhp~rtriteht j~"Coh,b·r~_1tidnl Reff~g~~\~tor.Freezer 

'-',;'1 ' "J' '-" 

,·i 

1~4'------W~--~~ 
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~'!L--:, 
2! ! 

OPEN DOOR FRONT VIEW 

j. 

'''.-

DOTS ARE 
THERMOCOUPLE 

LOCATIONS 
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FIGURE 7-4 
Format far P-lottjng'Sim~lated-Lo~d Test Results For 

,,, . '. !' Single Control c"abr~et~' . ' 
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NOTE: Connecting lines between test points in the 70F and 90F ambients 
indicate they were run without resetting the control. 

"60 

~. WJi)J 



" 

10 

70 

w 
:;; 60 
i= 
Cl 
z 
z 
z 
~ 50 

40 

5,0 

(J) 

"g:; 4,5 
o 
I"-' 

('!; 
.-,~ 0:; ." - (,:, ; 

W 
c.. 4.0 
I 

~. 

3.5 r'-"-

,.< ,)5. r 
Ll. " 0\. 
"- "-
:;; '. 
w 
f-

~ 10 "-:;; 
0 
U 
c: 
w 
N 
w 
w 
c: 

5 Ll. 

W 
(!j 
« 
c: 
III 
> « 

0 

20.' 22 

FIGURE 7-5 
Format for plotting points and reading results for simulated load test. 

Multiple Control Cabinets Exai"tlp!er-.sh6wn.is for 70F ambient. 

Legend: 
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FIGURE 7-6 

Format For Plotting Simulated Load Test Results For Fr,~elers (90F Ambient) 
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I . ,; - 90 of Amb'ient !, , it. 

Frehk '! Fresh Food 
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'Fresh Food ;-.'< F~ee.~·er.:;· ':,: F~esh -PC3bd' : \ :." ,; Fre~i~r "f: I 
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- -,' 
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Tbe cabinet(s) IS 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 ambienttemperature of 10-90°F ,(ZI.1.32.2°q for 
a minimum qf 2+ hours arit!!hen is to be placed in 'one 
of the test ambients for at least 12 hours. At the end· qf 
this test period the cabinet is (0 be placed prithe. test 
floor apdsllbjected to thef9iIo",\ng test tobe cpnq~cted 
<lWingt!1e, r\~xthour. The cabinet is to again be phlced 

'ii\ '~n ambient terriperafJn; 6/ 70-90°F(Zl.l,32,2°C) 
for'a minimum of Z+hours and then is t6 be placed in 
the othertes! ambient for at least 12 hOllrs ~M the t~sts 
repeated. If desired, a .eparateeabinet may. 'be used at 
each a~bierit tef!1pera~ure.. ~. . 

8.2.3.1 'One side"';( the Bdted eabinehs), is ,to be 
raised () inches (I S.2cm) fr~m'the f,loor'atid sudiJerily 
released. This procedure is to be repeated for the 
other three sid."s. '.". . 

8.2.3.2 The cabinet(s) is then to be unpacked. 
operated, and all accessible.!?artse",!I)1in~ for daIl)flge., 

" "'-_' .-.... i),;O,.' ,,~1,;,;;'1-·\-'- .~(,(, .• !-,' 

8.2.4 ~ata To Be Reported. -'·'-'''';·'_''-''.:lhi·,,'; \0. ;,;. 

(a) T~pe. model number, serial number, if any, and 
mamifa~tllrer. _or bt:~~d name of cabinet. 

.. (b) Ambient temperatures: 

(c) Damage observed as determined from visual 
inspection and ~peratlon. 

,8.3 . External Surface (:ondensation Test (Household 
iRefrigerators a';~fH~;J";hoid Free;reikj;,' " ;J' ,./ " ,i 

·.;,;,',JL ' ...• ;,' \ ',. '" 
8.3.1 ··Purpose. The purpQse of this· test is to detenriine 
t~e e~t~«t 'of _conHen~_~tioi)'of water on the external sur
face 'or tht 'cabinet unl!er)j'ffihient condltion's' of high 
relati-:e\)umic!ity. ":: ",' , ',,, 

8.3.2 Test Conditions. The general test conditions are 
to be in accordane"wjthl'.aragraphs 7.,2, 7,,3. and 7.4. 

The ambient temperature is to be 90°F± 2 (32.2°C± 1.1) 
dry bulb and the relative humidity is tobe 7S% ± 2, 

The cabinet is to be prepared with its shelves and acces
sories !in place in -accordance with t~e _ manufacturer's 
instfljctiol1s but with,!ut food and ice load. Cabinet sur
faces $hould be free of all ;'Oil. tape. dirt, dust, oil and 
other foreign matter. 

Anti-conclensatiQn heaters, if provided, are to be set at 
the hignestheat ·posltion. 

The t~mperature contr9l(s) is to be set to maintain the 
following temperatures: ,. . 

Household Refrigerator. av'erage fresh food compart-
ment temperature 38 OF ± 2 (3.3 °C± 1.1). ' 

Combination Refrigerator-Freezer - Multiple Control, 
average freezer compartment temperature 5 OF ± 2 
(-ISOC± 1.1). 

Household Freezer, average freezer compartment 
temperature O°F ±2 (- 17.8°C~ 1.1). ..' 

8.3.3 Test Procedure. The cab met IS to be placed In the .. 
test room and operated until the average temperatures 
in the fresh food and freezer compartments have reached 
steady state condition. ' 

Aftept.eady state condition has been attained, c~refully 
'\Vipe dry all e~terior surfaces of the cabinet with a clean 
doth ~nd, 9lmtinue the test period for an additional 
four hours. . . 

Du~ing this test pe~iod, the surface areas exhibiting fog, 
,Iroplets, ,and runI)ing water (see Figure 8-1) are to be 
o\ltlin<;d ~qn t~e:~xterior suifaces and designated with the 
lettersF,p, andR respectively. 

; , -, ", ; " 

8.3A : Data To Be Reported. 
", ... ; 

(a) Type. model number, serial number, if any, and 
manufadure:r_'6r brand name of c:;abinet. 

(b) Ambient temperature. 

",'" . (c)'Ambletttrel:ative humidity. 
,;; ,_ -/ '.' '1;\in')U~:'" : 

" J-

(d) Voltage'and frequency, 

(e) Average fresh food compartment temperature 
(if applicable), 

'(f,"Average freezer compartment temperature (if 
applicable). 

(g) Coded sketch showing maximum area and degrep~~ 
of condensation (see Figures 8-2a through e) tha~ 

- appears during the test period. " 

,·iyop';,Surface condensation of the types F (fog) and 
,:'0 .iclriJpU,t.) are generally ac'ceptable to 'ihe consumer; 
""Yjl'rililrlg'drop)ets are not. ' 

;::: ): ,>;'f: .':-

.8,4 JnternalMoistu're Accumulation Test (Household 
Refrigerators and Household Freezers). 

~l-- -- . --"" .... -- - - - -- .--

.8.4.I-Purpo"';. The purpose'of this test is to determine 
__ . ~Jl,g~r _~~yer~ pperatif}g conditions the moisture accumu

lat!on within the iI)suiation s'pa.~.es _and on ~he refrigerated 
surface -'in' the cabinet and the effectiveness of defrost 
water disposal \if applicable). 

. i .< ,- •• ", 

8.4.2 Test Cqnditions. The general test conditions arc 
to pe in accordance with Paragraphs 7.2,7.3. and 7.4. 

• ';. -I • ..,. -'. 

The ambientt"mperature is to be 90°F±2 (32.2°C± 1.1) 
dry bulb, and the ambient humidity is to be 7S% ± 2, . 

The cabinet is to be prepar~d with i'ts shelves and acces
'sories in prace in accordance with the manufacturer's 
instructions but without food and ice load. 

All qefrdst chntrols 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 with ,,_, 
the control(s) set to maintain the follOWing temperaturesEJ" 

i . -_.~~_:. 

: '. :~ 
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F -Fog pattern consisting of a hazy appeaianpe' of the gloss surface !i-nd minute droplets of water 
uniformly spaced, usually appearing at dew.!pqihtartd/oi.usually.occurriI)g at not more than three 

1: ' , ,,- , ' , .: ' ,- "" ~", 

degrees below dew point. '.'. .'> ',.:", .. ' .~.:,,: ." . . 
".' .' ',\ -, '~ .j;)." • - •. '. ""'-,,0', 

- '_.; "" 'i' 

D - Medium-size,d droplets of wat'er -i;;~m~d'jt~r'cbN~;;;-;;;~~:'~f'F;-with;~t~:'d~;;;;'iusually occurring 
between three and i'lveuegreesbelowctewi:iou,t ... :, ., '! : 

R-

• '[ ;,' c ~ 

Large-sized droplets of w:at.er .with heavy run-diryvn,usually. ()ccup:ing at sprfag~ t~lI!peratyres more 
than five degrees below dew point. 

Classification of Surf~ce' Co~densa'tior) Patt~~~s~--' 
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Format for Reporting External Surface Condensation Test Results - Single Door Cabinet 
(90F and 75 % Relative Humidity Ambient) 
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The control settings are not to be changed during the 
test. . . 

Household Refrigerat9f) average fresh.fopd cQ~part
menttemperatur~ 38°F±2(3.~oC± 1.1)". 

Combination Refrigerator-Freezer - !Vluitlp'i~ Coritrol, 
average freezer cOP1part:rn~nt ,tem.peratur~. 5 of ± 2 
(-15'C±l.l). ' 

Household Freezer, average freezer comparhnent 
temperature O'F±2(~!.7.8'C±I.I). 

The test period is ti> he 21 days with the following door 
opening scheduleptacticed daily: 

DAILY DOOR OPENINGS 

Fresh Food Freezer 
Type of Cabinet Com'partment Compartment 

Basic Rt::frigerators 
and All-Refrigerators 96 

Household Combina-
tion Refrigerator
Freezers 

Household Fre~zers 

96 24 

24 

Door openings are to b~ tiE. J 5 s$c6i~(fd\lia~ti6~ ea~h an'd 
unif6rmly'~pac~_-9_\ier' tlle_Udt '1 ~ Hpu~~<of,e~ch __ test.'day. 
The last 8 hours. of each tc~f dayi~ to' bea retovery 
period with'no. dooP6pelii'ngs. During ail door openings 
and closings, th~ average velocity of the leading 'edge 'of 
the door is to be approximately 2 feet ,(60 ern') per second. 
The door(s) is to be ~pened at least 45 del'rees and not 
more than 90 degrees.~ . . , , 

'" ' 

Manual-defrosting and semj~automatic defrosting .House
hold Refrigerators (not Combination, Refrigerator
Freezers) are to be, defrosted on an alternating 3 tb 4 day 
schedule during-the 21-day test period with the first 
defrost during the third or fourth 8-hour recovery period, 
'whichever. is des,ired\ Combination Refrigerator~Freezers, 
Hous¢nold Fr.eezers and Partial Automatic Defrost 
Combination Refrigerator-Freezers are not to be defrosted 
during the 21-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 period to determine if the pan 
overflows. 

At the end of the l6-hour door opening period on the 
21st day of the test period, the cabinet is to be tested for 
current leakage in accordance with ANSI ClOl.l. 

At the end of the 21-day test period, the accessible 
refrigerated surJaces. 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 
\'iYJ cabinet is then to be removed from the test room, dis
~ assembled as quickly as possible, and examined for water, 

71 

and "ite a~dufnuiat~tr' iiI the ins'ulatibn a'rid insulation 
sp<)l·C~S, ~rid o'p;: iiii~(:!Gessiblt;:, rd·dg~iated surfaces and 
descrip\ion\!:u;teof t~cOFded,fuf!thickness samples of 
insulation of at least I .squarefo,ot (b.Q8 square meter) 
are to be taken frotn eacH of the following parts for 
deterfuhiatiori of the water .coritent in ~petc(mt dry weight 
of i.n:~1.llati..pn. ~f ,i)ecessary. ~htf, cal;>iIlet i~ tp be cut to 
obtain the -tns.ulC!-t5D.i}' ~~ip.pl~s; 

Insulation is to be t".k~n from: 

(a) Thebottoffi df the cabinet. 

(b) The back of the cabinet opposite the fr~ezer com
partment. If fhe fr~z~r' compai-tfri,ent, i~'at :th~ 'bottom 
of the cabinet, an' aclelitional backsatnpieis to be 
obtai\1ed from within .)8 inches (45.,7 ,cm) of the top 
of the' cabinet. , .' 

(c) One side of the cabinet adjacent to the breaker 
strip and:next to .th~ f:r:e~zer cQinpart,p.}ent;. 

(d)Compartrnent doors althe bottb,t,(for chestMlezers 
take sample' frorri'approximate cei1(etcff the lid)' 

(eJOther areas as;clesired. 

8.4.4 Data To Be ii.~~~rted, 
(a) Type, model number, serial number, if any, and 
man~facturer or brand name of cab:in~t;,~·~ '. ':" 

(~).Ambi~nt l'e~a,tiy.e hUI1?-idity .. 

(c) Ambient temperature. 

(d) Voltage,and frequencY. 

(~) Fresh food compartment tempera:t\lr,e":atthe .start 
ofthetest.' ' ' , . ".,," .... ' 

m free~er .c9mpartmept temperat1.lre,at the; start of 
the test 

(g) Amount and location (sketch and/dr'phot~iraph 
of ··ice:·.and/or frost accumulation on, ':-refrigerated 
surf_aces) .. 

(h) Visible water or ice in insula't(on 'locatlon: 

0) Degree and location of water on metallic'surfaces, 
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. 

8.5' Environmental Cracking Resistance Test (Household 
Refrigerators and Household Freezers). 

8.5.1 Purpose, The purpose of this test is to determine 
the cracking resistance of the plastic compartment 
I iners, door liners and breaker strips at operating tem
perature when coated with SO/SO 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 an1bi~nt te(l1perature is [0 lie 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 
it':lstructi0flS but without food and ice load. 

, The eabinet temperature(s) during the test is tp be: 

Household Refrigerator, average fresh food compart
ment temperature 38'F±2 (3.3"C± I.n.':'· ' . 

Combination Refrigerator-Freezer -MultipleControl, 
average freezer compartment temperat'ure -S,oF ± 2 
(-15'C±1.l). . 

Hp~is~hold; Fr~e.z~-f, ,~~~rage 'fre~z;e~ G?~partment 
temperatwe q'F ± 2 (- 17.8'C± 1.1).!' 

'fhe compartment shelves are 'tb be Uhifo(ITrly 'Ioaded 
with food and beverage containers (rriilK~' sbd'a·, etc.) as 
follows: ,to' 

Cpmpartment shelves - ,.Ies,s than lQil'cqesj7H' cm) 
in height - 20 pounds per sqi.i~i~ [riot (97.& Kg/in2). 
Maximum per shelf - 100 potinM(488.8 Kglm'Z). 

The.door shelves irre' to oetiiljfo(mly Ioirded'with 
standard tesf loads as follows: ' C<, ,., 

Full width door shelves -' rO 'inches (25A CIn) or 
more in height are to be loa,<;kd at the .e~trellle tight 
and left sides respectively with a load cyli~der 'f'hose 
height is 7'/, inches (19.05 <!m\'3nd whose diameter 

. 15the largest given .in Table.S,1 that )l-'i)lJit "ll the 
sh~lf. ACIditional 7'/2 inch h'ighload ,~Iq.ci~s (see 
Table 8-1) equal in weight to the cylindrical end 
loads are to be added to the shelf to give ,nollilmini
mum loading of 30 pounds per square foo'/ (146.6 . 
!<!\/m2), . '" ' ,.... 

. Full width door shelves - less than I 0 i~ches (25.4 em) 
in height are to be loaded at the extreme right and 
left sicl~s respectively vyith ,a loac,lcylind~r Whose 
height IS a minimum of SO % of the shelf hei~ht and 

whose diameter is the largest given in Table 8-1 that ~,',.,',':, 
will fit on the shelf. Additional load blocks (see 'fiJi) 
Table 8-1) equal in weight and height to the cylindrical '" 
end loads are to be added to the shelf to give i:r total 
minimum loading of IS pounds per square foot 
(73.3 Kg/!112). 

Load cylinder ,and load block heights to be 7';' inches 
(19.05 em) for shelves 10 inches (25.4 cm) or more in 
height .. , . 

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

Butter or c~e~se compartments :.,.- 7 pounds per 
square foot (34.2 Kg/m2). 

~ggshdves - 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 averag~'teinperatures 
i.n the fresh food and freezer compartments have "reached 
steady state condition. 

After steady state condition has been attained, tlu~ exterior 
door liner, compartment liner (if plastic)", ancHhe breaker 

. strips are .to be .completely coated with 'a thin film of 
SOl50 mixture of oleic acid and cottonseed oil, and the 
sheives ~reth~n t~ be loac,led."FQH~~Vpgthi~:the load 

. ,~Y,Yi,.n, de,'rs, at, th"e, eX,',t,reme rig, ht,an, g,',le,f,t" o,f,',",ach,', dp~r shelf a, 
are to be raIsed 2 mches (5.1 crn) and theIulropped. . V' 
~;rhedoor(s) i~ then to be dosed a~d the ~ab;net' continued 
to be operated. . . 

Aft~i' lwohbJrs of' cabinet' op~~litiQI1,'\h~ dpo~(s) is,to 
be slammed 12 tirries at a rate of ab6ut 2 feet (0.6 meters) 
per second at the leading edge of the dooi.· 

Tbedoor(s)is to pe slam~sd'!l;l)4,t~~' IQ\I,d cylinders 
9r9Pp~~1 ons~ each 24 hour~·,~~ ?es<;:nbe,_cLabove. .: 

.The compartment(s) and "do'or' Iinei(s) and the breaker 
strips are to be examined'~fot,'-cracks·and crazing daily 
until the test is termInated. The'!e,t may be adjusted to 

TABLE8-l 

L<;ad Cylinder Load Block Load Cylind~r Weights For Weights For 
Diameter In Width" Depth & Load Block Shelves Shelves I 0" High 

InGhes ' Inches Lower End Under 10" High Or Greater 
Cha~(er 45' x " 

1 1 " I '/4 .ID Lb~. .21 Lbs. 
2 2x2 '/, .42 Lbs, .84 Lbs . 
3 3x3 '/, · .. 94 Lbs. 1.88 Lbs. 
4 4x4 '/, 1.67 Lbs. 3.34 Lbs. 
5 5x5 ';' '2.10 Lbs. 5.21 Lbs. fJl; 6 6x6. 'I, . 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 Hner(s). 

(£) 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 det~rmine 
the impact resistance of the bottom breaker strip(s) at 
operating temperature. 

8.6.2 Test Conditions .. The general test conditions are to 
be in accordance'with P~ragraphs7.Z,7.3, and 7.4. '~ 

11° The ambienttemperatures.are.to be 70-90°F (21.1-3Z.Z0C). 

The cabinet is fo h~ prepared with 'its sheiJes atlcl acces
sories in place 'in- accordance with ;the manufacturer's 
instructions but without food.and ice load. 

.·1

··; . ... 
L 

, 
~~ 

The cabinet temper~tllre(s) during the test is to be: . 
-' " -. - - -' 

Household Refrigerator, average fresh food·compart
menttemperature 38°F (3.3°C± 1.1). 

Combination Refrigerator-Freezer - Multiple Control, 
average. freezer compartment temperatur~ 5 of ± 2 
(-ISOC± 1.1). . 

Household Freezer, average· freezer compartment 
temperatureO°F±Z (-17.8°C± 1.1). 

A Z pound (0.91 kg) dart or tup having a i/,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 
in 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 
breakerstrip(s) impacting toward the center of the span 
and width. Start with a drop of S inches '(1Z. 7 cm) and 
then increase with successive drops at Sineh (12.7 cm) 
incre~ents until failure occurs or the maximum height 
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of the compartment, whichever i~ lesser, is achieved. 
Move· thelol'!ltiohof impact for each drop along the 
breaker strip with nb impaetcii>ser than ipproximately 
2 inches (5.1 <'m) to ,j pre2eding impact. If the strip 
Visibly crackS befor'e maximum drop- is achieved, stop 
the test ahd report the results.' . 

All drops are to be perfbr.me9 withil) ont;! ,minute after 
-the dOQr is op~ned,~' 

The dart or flip isii,fmpa'ctthe breaker strip only once 
. with each drop. . 

8.6.4 Data To Be Reported. 

d) Type, model number, serial ~~mber, if any, and 
manufacturer or brand-name df cabinet;' 

(b) Ambient temperature. 

(c) Voltage and frequency. 

(d) Average fresh food compartment temperature (if 
applicable). . .,' 

(e) Average freezer compartment tempef~ture (if 
applicable). 

,(f) Location 'and size of cracks and crazing and impact 
value in inch-pounds,(kilogram-meters). " 

,'- {- ----.-". '. " --',' . :;-1'; '- .', -\~: -

9. METHOD OF DETERMINING· THE, ENERGY 
CONSUMPTION AND FREEZER TEMPERATURE OF 
HOUSEHOLD REFRIGERATORS AND HOUSEHOLD 
FREEZERS, " 

9.1 Scope of Section 9. This section de,';cribes • standard 
method for determining the electrical-energy c.onsu.mption 
and the average freezer temperature of Household Refrig-
erafors alnd Household Freezers. ' -"::.- ' 

9.2 Purp~';'" The purpose of this ,test is to est;lQlish a 
uniform and· repeatable· procedure for measuring electrical 
energy ,cori~urhptjon and .freezer temperature under _ various 
control positions. and provid~ astanda.d .method for report
ing estimated .average monthly ~nergy con~umption and 
average freezer temperature. 

I 

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

When,m anti-sweat heater switch(es)IS provided, the 
energy consumption tests are conducted with the switch(es) 
in both the·lowest energy consllmirig position and the 
higheSt energy consuming position. For this test, defrost 
controls are t'o be operative. 

9.4 Test Procedure. The cabinet door(s) is to remain 
closed during each test period. Operate the cabinet in an 
ambient temperature of 90°F (32 0q 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 p·osition on the control knob 
(not defrosting), 



NOTE, wI'",. q /reezer'cOlltrol does 110t have a warm 
positioti indicated all the control and the last marked 
po~HiQn- -r~~ult~. in an Average freez;er Compartment 
temper~ture below 0 of (- F.8 °C), andthecolltrol 
has the capability of being set at a position warmer 
than the last marked position, the control should be set 
in the warmer direction such that the Average Freezer 
Compartment temperature is greater than 0 OF 
(- ),(:8 °C) in order to establish the w!lrmesi,point of 
operation. . 

(b) Coldest indicated position on the c'lntrol knob 
\not short circuited), 

(c) An inte~'I11~diat~ position on the c~nt~';((approxi
mately midway between warmest and coldest). 

9.4.2 For multiple control household ~;;inbination 
ref rigerato r -freezers: 

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

(i) Warmest indicated position on the' control, knob, 

" (ii)'Coldest indicated'p~sition on the control knob. 

(b) With the priIllary c'6n'tr~1 s~tat th~ ';;oldestposition 
. ', :on the Gon'tioi kriob,,'set:.the seccmdax-y edntr61- at the 

--, : (i) W~riri~~t;jil)di~a.t~d-PQsitiQn oh, th~' ~bntrol kl"!9h. 
.. ,".' ,-. ,-.. .-: . ' - -', - ..... - ... - -, '" -- ,. 

(ii) Coldest indicated position on the control knob. ' 

NOTE, The primary conirol :is that device which 
': initiate,S co"!p~essor operation. 

, ' ;."'. ,:",' .~, ': c·· .:'., ... ,)' . ;,... .',' .d.· ," ".:' 

For no-frost type refrigeratqr!i and f.r,~r.,?~rs a~t~r ~te<;t,dy 
state conditions have been n!ached,' each "test period for 
def{~r,triihation of energy consumption is'to be from the 
initiation, 'of the teOcovery p~riod after defrost to the initia-

. ~ tion of the- next recovery period, -or in multiples of. this 
test: peTibd,;;'Determ'iIle' temperatures- f-r0m, "an equal 
htlIrtber of. off and._on perIods of the compressor :motor 
during the three hours prior to initi-ation 'of defrost. 

, For' partial automatic defrost ("yde defrost) refrigerator,( 
. and manual d~frdst refrigerators and freezers, tempera
. tU[(~S ~re. d~terrnin~d frpm an equal n~mber of off and Qn 
p~ri()ps _0£ thf1 ~q-!11Pf~~~Qr ~otor duripg !:! three 'pour 
,period l?_eginn:_i,I1g <,lfl~r ·~t~ady ~tat~:_conditi()ris h~v~. byeri 
reached. After. --steady sl~te 'Gonditions have been re~ched, 
'e~ch test 'pe~iod f~r det~riniriation _of en~rgy C-OI1sumpt,i_~~ 
is to be at least two whole cycles {i.e., an equal number 
'of off and on periods of the compressor }TIotor, if cycling 

.- oaeurs) -and not less ttuin three hours. If 09 cycling- or 
·in-Gomp'iete cycling occurs in the -three hour period, test 
should be continued for up to 24 hours in order to assure 
accuracy of terr,tperature and eT}~q~y consu~ptiofl ~qta. 

The average compartment temperature is defined as the 
average of the temperature readings taken ouring a 

, 'tomplete cycle of the temperaturecdntion~r for that 
compartment (excluding temperature's on'the compart-
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ment doohrs), or, if no cycling or incomplete cycling occurs, OJ 
(l) T e 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. 

For household refrigeratprs and combination refrigerator
freezers, with the data obtained at each of the settings of 
the temperaturecontrol(s}, plot curves (show actual data 
'points when plotting) for the average fresh food com
partment temperature versus: 

(l) Energy (kWh) consumed per 24 hours., 

(2) Ave~age.freezer comJ?artment temperature. 

For household freezers, with the data obtained at each. 
of the settings qf the temperature control, plot a curve 
(show'"ctual data points wheril)lotting) forthe average', 
freezer compartment temperature versus energy (kWh) 

'-consumed per--24 hours. 

9.5 petennination of Results. 
,!'; ; ~ 

,9.5.1 . 'Average Freezer Compartment Temperature at 
38 OF (3°C) Average Fresh Food Compartment Tem-
perature . 

"9,5.1.,1. "for single control h';Liseholdrefrigerators, 
this is a s-ingle point along the temperature curve and 

/'-:is' reported as the- "Average Freezer _!Compartment ft\ 
Temperature" (see Figures 9-1,9-2, and 9-3). VI 

,-- : . " "," J • - ~ 

9.5'.1.2 ~For niultiple control combination refrigerator
freezers, the 38°F {3°C) average fresh food com
partment temperature intersects the temperature 
curves at two places. Determine the highest freezer 
,temperature intersected as the "Maximum Average 
Freezer Compartment Temperature" <;lnd the lowest 

. freezer temperature iptersected as the "Minimum 
'Average Freezer -Compartrn~nt' Temperature" (see 
Figure 9-4). Ii a'38°F (3°C) average fresh food com
partment temperature cannot be dbtained regardless 

. of t\1e settings of the temperature control(s}, the 
"special case" t~rhp~ri;lt,!lre va.l~es are to be. used to 
determine unit energy 'consumption, See the applicable 
prdcedure in subsection 9.5.2. 

. 9.5.2 Energy Consumption. 

9.5.2.1 For all-refrigerators, determine energy con
sumption as the kWh consumed per 24 hours at 38°F 

, (3°C) average fresh foC)d compartment temperature 
(see Figure 9-1) . 

9.5.2.1.1 When the average fresh food compart
,ment tempe,ature is "Iways less than :)8°F (3°C), 
d~termine energy consumptjon as the ~ Wh con
sumed per 24 hours at the highest attainable 
average Jresh food cQmpartment temperature (see 
Figure 9-1A). ~ 

9.5.2.1.2 When the average fresh food compart-
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ment temperature is' always greater than 38 of 
(3°C). determine energy consumption as the kWh 
consumed per 24 hours' corresporidihg to 38 of 
(3°C) by extrapolating theehergy consumption 
temperature cUrve to 38°F(3°C)' average fresh 
food compartment temperature (see Figure g·1 B), 

9,5,2,2 For singlecontr~1 basic refrigerators. deter
mine energy c9n~~Jl1ption as the kWh-consumed per 
24 hours a,t,,1 S OF (~9°C)average Ireezer com part
ment temperature (see Figure 9-2), , 

9,5,2,2,1 ,Wheh the average'freezer compartment 
temperature is 'always less than ISOF (_9°C). 
deteimih~ the energy consumption as the kWh per 
24 h6urscor,responding to the highest attainable 
t.re~z¢t corhparhri'imt temperature or 4S'°F' (7°C) 
fresh food: compartment temperature, whichever 
rsthe,~,featet.': . 

9,5,2,2.2 When the average freezer compartment 
temperature is always greater than,lSoF,( -9°C). 
determifle the energy consumption as the kWh per 
24 hours corresponding'to ISOt (-=- 9°C) byhtrapo
lating the temperature and energy c'urv~s t'6' 15°F 
(- goC) average freezer compartment tempkir~ture, 
provided the corresporidirig fresh fbod c6lnpart
ment temperature is 4So F (7°0) or, below (see 
Figure9-2A); If the extrapolated .curves indicate a 
hesh fpoq c9mpa-rtIl1~p.t t~~p,eratur-e,greater than 
45°F (rqat thjl)S·F,,( -::- 9°0) average freezer 
compartl!ljmt t,emperatu[~; th~ ,q~.rve~ an;: further 
extrap~hlted, and, .th~ et;t~rgy- _fpnsUIl~pt~qn deter
iUine(las tile kWh per 24 hours corresponding to 
the 45°F ('l'C) fresh fbod compaitinerit temperature, 

9.'5.2.3 For single control combipation r~frigerator~ 
freezers, d~h,;~rmine energy consumption as th~_kilowatt 
hours (kWh) consumed per 24 hours at 5°F,( -15°C) 
average freezer compartment temperature (see 
Figure 9-3), 

9.~.2.3.1 Whe!) the average freyzereompartment 
temperature is alwaysle's \Ilan 50!;' (-IS°C). 
determ.in~ en,ergy ~onsumpti,?n,as the kWh per 24 
hours at the highest freezer tempera,twe attainable 
or at 4soF (7°C) fresh fwdcompwtment 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 (-IS°C). 
determine the energy consumption as the kWh per 
24 hours corresponding to SOF (-ISOC) by 
extrapolating 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 
4soF (rC) or below (see Figure 9-3C), If the 
extrapolated curves indicate a fresh food compart
ment temperature greater than 4soF (7°C) at the 
5°F (-15°C) average freezer compartment tern· 
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perature, -the' curves ch;e f-uithlir e)}fta:pol~ted and 
the eriergy cOI1~Umptibri de\erminec! as the kWh 

. per 24 ~Olirs cOrresponding t6 to,e 4SoP (7°C) fresh 
fo09 cq-rp.pa_~tment te,mpeTatvre! 

. -;. -- " 

9,5.2.'{· Household Refrigerators with" fixed tem
perature control are teSted ::it_the fixed cdntrol position 
and with the' ¢ontrolshort.c;irC;\litecl. SO that, ,two test 
points ~r.~.'9l;>t.~ine,d.: . . 

9,5,2.4.1 •.• · ,Fora}1 rerrig~tatbrs.energy¢(msump
tioil is determined as th~kWhp~'r24!i.oltrs at the 
point wHere ,'tl:t~··straigh~"Htie_ b~tween the' hvo' test 
points crosses the 38°P(3 'C) average fi'esh food 
. compartment t'empetature. Hnei. ' . ;', ~j 

• i__ --, :', -', ,. __ ": 

If the averag~.fresb fopdcompartme\1t teillperature 
is always!ess thal1 ,38 OF {3°e); ,tlw,e!)~rgy con
sumption is determined as th"kWlJper~4 hours 
corresponding to the highest*ttinableJresh food 
compartment temperatun:!.' . -,' " 

• _. - -! ' -, - , ' , "_~ l " ." ~_' -_ -< - , _,' c - '- --: ,_', 

If, the all-refrigeratoroperate~ IOQ%,of"theJirne at 
its fixeq, GQntrol positib,n ~.nd, -r~~ a:verage J-r~sh 
food compartment, temper?h.){$: ts :al~~yi gr~ater 

. than 38 °F,(3 0c). the.energYCQl1stlrnptio,nisileter
mined as the kWh per 24 hour~ co~respon(ling to 
38°F (3°C) average fresh food ,compartment 
terriperatlir~ by 'extra'polatihg; :a ,,$trfllgnt- Hne from 
the t~st 'point and 'i ,Pbirit dn tHe en,ergy 'consI~lmption
telnperahire plOt correspbt1cling toOkWl't per 24 
h6ursat 90°F (32°C) average fresh food~ompart-
ment temper-atilre.· :-.". ,-.', .':~"" 

:'" ; ! 'i \ ' l: . '; :~,;" ' ;.-:., -,f ~ '-', 

9.S.'?t.2> Fqr b~a,sI.c ~refrigerat9r~, __ !3.rlf~rgy-]~9~SuIilP-
tioni~>de(ermined as}j,e kWh, perZ4 hoilrsat the 
Floi~t wh~te, th~ str~ight line -betw\,!~q'the ;two test 
P9intserpss~s the ISO f: 'C"C 9,°0) av~r.age,. treezer 
co,mp-artm~:r:t t~rnp~r~ture)in~. ' ,. 

-Htlle' :a~Jj.ageJreezer cbITipflH.Inertt'-~¢_~r)e~ahjre is 
alwaysl~ssthai1IS'F (-!/0C), the energy con
sldnpti(jni~ dete~mined as fhekWh pei24 hours 
corresp6iIding to the high~st attiti\lable freezer 
compartrrient terrtperaiunf. . "'" . 

c'_, , 

If the baSIC refrigerator operates IOQ% of the time 
a,t its fixed control posi,tion and th~ aveI:'~ge freezer 
compartment temperature j~ alw~ys greater than 
IsoF (_9°C); the energy ,consumption is deter
mined asthe kWh peT 24 :hoUTB corresponding to 
15°,f (-goC) <i,ve_rage freezer, compartment tem
perature by extrapolating a straight line from the 
test point arid a pojnt on the energy consumption
temperature plot corresponding to 0 kWh per 24 
hours at gOOF (32°C) average freezer and fresh 
food compartment temperature, 

9.'5.2.4.3 For combination refrigerator-Jreezers, 
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 (- I,S°C) average 



I 

I: 

freezer compartment temperature line. 

H 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 t_emperature is 
always greater than 5°F (-15°C), the energy 
consumption is 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 energy consumption-temperature plot corre
sponding to '0 kWh per 24 hours at 90°F (32°C) 
average freezer and fresh food Compartment 
temperatures. 

.. ---, , 
9.5.2.5 For multiple control co~bmatlon refrigerator
freezers, determine energy-consuinption-as the average 
kWh per 24 hours of the two values corresponding 
with the interseCtion of the temperature curves at 
5 OF ( - 15°C) average freezer compartment tempera
ture (see Figure 9-4).· 

9.5.2.5.1 When one i~tersection of - the 5°F 
(-, i 5°C) freezer _temper~tyre l_in~_on the tempera
ture envelope occurs at lessiran 45°F (7°C) fresh 
foop. "cqmpartmeilt, temperature .and tIte uther 
intersectlon occurs at greater than 4s o F{7°C) fresh 
food compartment temperature~ the energy con
sumption corresponding to the intersection at 5 OF 
(~15°C) freezer temperature and less than 45°F 
(7"C) fresh food temperature is determined and the 
energy consumption corresponding-- to the inter
section of the intersection of the 45°F (7"C) fresh 
foqd compartment temperatur~ line with the 5°F 
J- 15 °C) freez~r' temperatllre line is geol1)etrically 
determined. __ The average energy '~onsumption 
correspon9iIj __ g to the~~ '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 OF (~15 °C), 
energy consumption is determined as the kWh 
consumed per 24 hours 'corresponding to the highest 
freezer compartment temperature attainable (see 
Figure 9-411)l'rovidedthe food temperature 
corresponding to the highest freezer temperature 
is equal to or less than 45°F (7"C). If the average 
fresh food temperature corresponding to the highest 
freezer compartment temperature attainable 
exceeds 45°F (7"C), the energy consumption at 
45°F (7"C) fresf) food compartment temperature 
js pbtained and the greater of the two values 
determined as the unit energy consumption (see 
Figure 9-4C). 
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9.5.2.5.3 When the average freezer compart-,-~ 
ment temperature is always greater than 5 OF :~- l) 
(-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°F (7°C) or below (see Figure 9-40). If the 
extrapolated curves indicate a fresh food compart
ment temperature greater than 45°F (7°C) at the 
5°F (.-lSOC) average freezer compartment tem
peratlJ-re,_ the curves are further extrapolated 
and the energy consumption determined as the 
kWf) per 24 hours corresponding to the 45 OF (7"C) 
fresh food c9mpartment temperature. In all cases, 
the energy consumption is the lower value co'rre
sponding- to the intersections resulting from extra\. 
polation- bf the' temperature envelope lines and 
meeting prev'iaus requirements (see -Figure 9-4E). 

9.5.2.6 For hbbseh~ldfreezers, determine energy 
consumption as,_ kilowah, hours .(kWh) consumed 
per 24 hours :at OaF: '(_18°C) average freezer 
temperature (see Figure 9-5). 

9.5.2.6.1 When the average freezer compartment 
temperature is always less than O°F (-18°C), 

-determine energy consumption as the kWh per 24 I,. 

hours at the warmest ob.tainable frcp-zer' compart-~ni;' 
ment temperature (see FIgure 9-5A). ' ""1 
9 .. 5.2.6.2 When the average freezer compartment 
temperature is always greater than O"F (- 18°C), 
determine energy consumption as the kWh per 
24 hours that would occur at QOF (- 18°C) by 
extrapolating the temperature and energy con
sumption curves to OaF (....: 18°e) average freezer 
compartment temperature (see Figure 9-SB). 

9.5.2.6.3 Household Freezers with a fixed tem
perature c6ntrol are tested -at the fixed control 
position and with the -control short-circuited so 
that two test points are obtairied._Energy consump
tion is determined as the kWh per 24 hours at the 
point where- the straight line between the two 
test points crosses the OaF (--18°C) average freezer 
compartment temperature line. 

H the average freezer compartment temperature 
between the two test points is always greater than 
Q OF (_ 18°C), the linear curve is extrapolated to 
OOF (- 18°C) and the energy cOnSumption is deter
mined as the kWh per 24 hours corresponding to 
O°F(-ISOC). 

If the average freezer compartment temperature 
is always less than O°F (- 18°C), the energy con
sumption is determined as the kWh per 24 hours <._ 

corresponding to the highest attainable freezer.u,»~ 
temperature. ' .. 

I 

I 
j 
1 
j 

I 

'J 



If a fixed control hous<\hok! freez~roperates 100 % 
of the time at its control position and th,e'- aVerage 
freezer compartment temper~tur:e --,is,_ aiways 
greater than O'F (-IS'C), the energy. consumption 
is determined as the kWh per 24 hours correspond
ing to O°F (-IS0C) average freezer compartment 
temperature by extrapolating a linear curve from 
the test point to a point on the energy-temperature 
chartC;PFespoIlc!ing to 9 kWh/24 hollrs at 90 of 
(32°C) -average- freezer:-- ~on:partP1ent t~tnPeratll:re. 

Data To Be ReportecJ. 

9.6.1 . Household~efrig~r~;o.rs. 
(a) Type, (nodel hurriber, serial number, if any, and 
manufad0r~,{or b'rand name- of cabinet. ' , 

; , 

(b) Ambient temperature, typically 90 of (32 ° C).' 

(clVoltage and frequency, typically. ,lIS. volts, 
60 Hz,' 

(d) Fresh food compartment temperature, typically 
3S'F (3°C).' . 

(e) Freezer compartment temperature(s) fot 

(i) Single control household refrigerators, theJreezer 
compartment temperature corresponding to 38 of 
(3°C) average fresh food compartment temperature, 

(ii) Multiple control combination refrigenjtor~ 
freezers, the minimum average freezer compart
ment temperature and" the" triaximuriV -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 'kWhl24 hours as determined 
by the appropriate subsection of 9,5.2 by 30: 

For a ptocluct"provided with', ah anti-s\IV~at heater 
switch, the average energy consumption 'is' reported 
with the switch in both the iowe.t and highest 
energy consuming positions. 

9.6.2 Household Freezers. 

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

'Although most tests will be conducted at the temperatures 
and voltages listed after "typically," there may be reas.on 
for a manufacturer or test laboratory to run tests at some 
other condition. Under such a case the condition should be 

,if. c~~~eported so that the results obt:rined at off standard condi
'~ons are recognized as something different than the usual. 
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(b) Ami;>i,nt t,mp,rature, typic'llly 90°f (32°C), ' 

(c) Voltage and frequency, typicallY liS volts, 
60 Hz.' 

(d) Energy consumed per month (kWh/monthl.based 
oil a30-day IDemth, and correct¢d by the following 
appropriate multiptic.at:ion factor: * *-

Chest freezers ~ '0. 7 
Upright ireezers - 0.S5 

For a product provided with an \lnti-sweat heater 
switch, the average energy consumption i~_ .repQrted 
with the switch both iI! thelowest and highest energy 
consuming posftloll;. -', ' 

10. METHOD FOR COMPU'l1NG THE ENERGY 
FACTOR OF HOUSEHOLD REFRIGERATORS AND 
HOUSElloLD FREE~RS , " 

10.1 Scope of Section 10. This section prt)vides~ standard 
method for calculating the energy factor of varjous ,types 
of household refrigerators and household freezers. 

10.2 Purp9se. The purpose for calculating the energy 
factor is to ~ provide a uniform means of comparing the 
relative e,nergy _efficiency between different products by 
relat'ing all' pi-6duc-ts fo a·common ha·se. -

10.3 Calculation of Energy Factor: 

E~ =.VFresh Food + (VFreezer x K) 

where: 

i ',EO' 

Volume of the fresh food compart
ment of household refrigerators as 
detcrmined by Section 4. 

VFree~cr--::;::;--Vcilume of the freezer compartment of 
household refrigerators .as determined 
by Section 4 or household freezers as 
determined by Section S. 

K = Adjustment factors asdetermined in 10.4. 

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

(1) for household refrigerators: divide the value 
obtained under 9.6.1 (fj'by 30; 

(2) for household freezers: after correcting by the 
appropriate multiplication factor; divide the value 
obtained under 9.6.2 (d) by 30. 

"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. 
Department 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 calcu
lated asfollows: 

Adjustment Factor = 

Te~t Room Temp - Freezer ~ompar.tment Temp 

Test Room Temp - Fresh Food Compartment Temp 

10.4.1 For Basic Refrigerator Type Household 
Refrigerators 

90-15 = 1.44 
90 - 38 . 

10.4.2 For All-Refrigerator Type Household Refrigerators 

90-3~ =1.00 
90~;J8 

10.4.3 For Combination Refrigerator-Freezer Type 
HouseholtJ·Refrigerators 

90~ 5 _ 1..63 . 
90-38 

10.4.4 For Household Freezers 

90- 0 

90-38 
1.73 

11. SAFEIT OF HOUSEHOLD REF1UGERATORS Al'ID 
HOUSEHOLD FREEZERS 

It is recommended that Household Refrigerators and House
hold Freezers intended for installation in the U.S.A. meet 
the requirements of the latest edition of Underwriters 
Laboratories Inc., "Standard for Safety, Household Refrig
erators and Freezers," UL 250', ANSI 897.1. 

*Copies' are available from Underwriters Laboratories 
Inc., 333 Pfingsten Road, NOTthbrook, Illinois 60062; 
1285 Walt Whitman Road, Melville, L.I., New York II 746 
and 165,5 Scott Boulevard, Santa Clara, California 95050. 

FIGURE 9-1 
ALL REFRIGERATORS 

Format for plotting points and rea~jng··result~ to be reported. 

EXAMPLE: 

At 38
Q

F Fresh Food Compartment Temp~rature: 
Kilowatt Hours per 24 Hours ;;0 3.3 

-~-------

c = 

M= 
W= 

LEGEND 
Coldest indicated PQsition on- Control Knob. 
Intennediate posjtion _on COl!trol ~nob. 
Warmest indic(jted positjol) on Control Knob. 

Average Fresh Food Compartment Temperature 

Degrees F 
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FIGURE 9~lA(SPE(:I.AL CASE) 
ALL HE;FRIGERf\TORS 

Format for plotting pbints Cind reading re~ults to be ,reported.~ 

EXAMPLE: 

At 35.7°F Fresh Food Compartment Temperature: 
K-illwatt Hours per 24 Hours = 3.7 

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. 

C 

- - - -

28 

M 

- -

30 32 34 36 38 40 

Average Fresh Food Compartment Temperature 

Degrees F 
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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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FIGURE 9-1B (SPECIAL CASE) 
ALL REFRIGERATORS 

'Format for plotting points and reading results to be reported. 

EXAMPLE: 

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

NOTE: When the average fresh food compartment temperature is always 
greater then 380 F, curve is extrapolated to- 380 F and the KWH 
per 24 hours is reported at this temperature. 

c 
1----8 M W 

: ------~b~----_8 

Average Fresh Food Compartment Temperature 
Degrees F 
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LEGEND 
C = Coldest indicated position on Control Knob. 
M = Intermediate position on Control Knob. 
W = Warmest indicated position on Control Knob. 

~f 
~, 
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-Fig. :9-2 

Siilgi~ Control Basi~' Rt'frig{'-fat(ir-
FiJftimt fbr plotting points and rt'ading'rt'Slilt!ilo bt; rl'r:iotlt,d 

EXAMPLE, 

At 38°F Average Fresh Food Compartmenf temperature: 

Average Freezer Compartment Temperature =, 12 F 
At 15- f Average Freezer Comportment Ter:np~rature: 

Kilowatt Hours per 24 Hours ::::--- 1.6 

M 

----------J-____ ~w 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

w 

- -----+---------

c 

28 30 32 34 36 38 40 42 

LEGEND 

W = Warmest indicated position on the 
Control Knob. 

C = Coldest indicated position on -the 
Control Knob. 

M = Intermediate position on the Con
trol Knob . 

44 46 48 50 

Average Fresh Food Comportment Temperature 
Degrees F 
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FIGURE 9-2A (SPECIAL CASE) 
Single Contr<?1 Basic Refrigerator 

Format for plotting points and reading results to be reported 

32 

1 

EXAMPLE 

At 3SoF Average Fresh Food Compartment Temperature 
Average Freezer Compartment Temperature =17 oF 

At lSo F Average Freezer Compartment Temperature 
Kilowatt Hours per 24 Hours 0::3.6 

M 
w 

NOTE 
When average freezer compartment temperature is always 
above 1So F, curve is extrapolated to 15° and KWH per 
24 hours is reported at this average freezer compartment 
temperature. 

w 

M 

c 
+ - - -

34 36 38 

LEGEND 

W = Warmest indicated position on the Control Knob 
C = Coldest indicated position on the Control Knob 
M == I ntermediate position on the Control Knob 

40 42 44 46 48 50 

Average Fresh Food Compartment Temperature 
Degrees F 
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Fig. 9,3 

Single Control 'Ccil)'ioination RefrigenitQr-Freezer
Format for plotting po'infs'&nd reading results to'~ r~portoo' 

EXAMPLE, 

. At .38°F Ave_rage Fresh Food Compartment temperature: 

.Ave;oge Fre:ezer Compartment Temperature -- 2°F 
At 5U F Average Freezer Compartment Temperature: 

. Kili6wott Hours' p_er 24 Hours 2.2 

_____ ~~_~~~~~~~.--_________ w 
I A 

. ; 

-----------~-----------

28 30 32 34 36 38 40 

• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
r 
I 
I 

M 

42 

w 

lEGEND 

W = Warmest indicated position on the 
Control Knob, 

e =-= Coldest indicated position on the 
Control Knob. 

M = Intermediate position on the Con
trol Knob. 

44 46 48 50 

Average Fresh Food Compartment Temperature 
Degrees F 
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FIGURE 9-3A (SPECIAL CASE) 
Single Control Combi'1ation Refrigerator-Freezer 

Format for plotting points and reading results to be reported 

EXAMPLE: 

At highest attainable Average Freezer Compartment Temperature: 
Killowatt Hours per 24 Hours ::: 2.9 

I 
I 
J 

IW 

NOTE: When average freezer compartment 
temperature is always less then 5° F, 
KWH per 24 hO,urs is to be reported 
at the highest attainable av~rage 
freezp.r compartment temperature or 
45D F fresh food compartment 
whichever is the greater KWH 
consumption (also see Figure 9-3B). 

LEGEND 
W - Warmest indicated position on the Control Knob 
C - Coldest indicated position on the Control kno~. 
M - Intermediate position on the Control Knob. 

~ L-~~~~~~~ __ ~ __ ~~~~~~~~~~ __ ~ 
~ 28 30 32 34 36 40 42 44 46 48 50 
l' 
~ ..: 

Average Fresh Food Compartment Temperature 
Oegrees F 

.84 



~ 

1 
;{8 

: ---
'~. '~'-

~; 

", 

~ 
~ 
~ 

E 
ID 
"-
E 
ID 
f-

l. 
~ 
C 
ID 

E '"-t ~ 

ro w 
"- ~ E ~ 
0 ID 

U 0 
:;; 
N 
ID 
ID 
~ 

'"-

~ 
ID 
~ 

E , ID 
> « 

5 

0 

-5 

FIGURE9-3B(SPECIAL CASE) 
Singl~ Control CQmQination Refrigerator-.Freez,er 

Format .fQf _pl9ttin9 poiot~ and reading results to be reporteq 

32 34 36 38 40 42 

I 
I 

I 
I 

I 

I 

EXAMPLE: 

At 45° Average Fresh Food Compartment Temperature: 
KiHowatt Hours per 24 Hours = 3.1 

w 

NOTE: 

w 

When average freezer compartment 
temperat~re is aiways'less than 50Ft 
KWH per' 24 hours is to be reported 
at the highest attainable average freezer 
compartment temperature or at 45° F 
fresh food compartment whichever is' 
the greater KWH consumptiori-"'-
(Also see: Figure 9-3AI. 

LEGEND 

W - Warmest indicated position on the Control 'Snob. 
C - Coldest indicated position on the Control Knob. 
M - Intermediate position on the Control Knob.< 

44 46 48 

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 

C 
-,-8 

M 

,C 

EXAMPLE: 

At 5° F Average Freezer Compartment Temperature: 
Killowatt Hours per 24 Hours -22 

W 

NOTE: When average freezer 
compartment temperature 
is always above 5° F, the 
curve is extrapolated to 
5° F and the KWH per 24 
hours is reported at this 
average freezer compartment 
temperature. 

- - - -...I-- LEGEND 
W - Warmest indicated position on the Control Knob. 
e - Coldest indicated position on the Control Knob. 
M - Intermediate position on the Control Knob. 

30 32 36 38 40 

Average Fresh Food Compartment Temperature 
Degrees F 
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¥~ltjpl~t6~tTol Cciiribimifion Refrigerator-Freezer 
~orlIla~ f,oi-plotting poIrlts and reading results to be reported 

·C/C 

......... 
.... , .:. . ......... ' .. 

. ~ .. '~~======~-, ......... 

, 
, 
I 

./ t 
I , 

, , 
, 
+ 
I 
I 

EXAMPLE, 

At 38 D F Average Fresh Food Compartment temperature: 

Maximum Average Freezer Compo Temp. ~ 6"-F 
Minimum Average Freezer Compo Te'mp. -=-= _~7.5r·F 

At S'JF Average Freezer-Compartment Temperature: 

Averoge kWh/24 hrs. = 4.8~:. 4.75 

W/C 

WIW 

2 

LEGEND 

W = Warmest indfcated position on 
the Control Knob. 

e = Coldest indiqated position on 
the Control Knob . 

C/W = Coldest indicated position on 
the primary control and Warm
est indicated position on the 
secondary control. 

, 
'WIW 

ALTERNATE METHOD 

____________ L-~-.. 

- ------.--::::-

28 

ClC 

30 

---ClW t , 
I , 

-----;-1--" 

-- -- + ....- I , 
32 36 38 

Average Fresh Food Compartment Temperature 
Degrees F 
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kWh per 24 hours 
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10 

FIGURE 9-4A (SPECIAL CASE) 
Multiple Control Household Combination Refrigerator Freezer 
Format for plotting points and reading results to be reported. 

C/C 

EXAMPLE: 

KWH per 24 hours ~ 6.25 + 6.30 ~ 6.275 

2 

At Lowest Fresh Food Compartment 
Temperature Attainable: 

- -

Maximum Average Freezer 
Compartment Temperature +7°F 

Minimum Average Freezer 
Compartment Temperature _6°F 

W/W 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

C 

W/C 

NOTE: 

If one intersection of the 5° F average 
freezer temperature line and the 

- temperature e6velop occurs-at an 
average fresh food temperature higher 
than 450Ft KWH per 24 hours is to 
be reported as the average of the 
KWH consumed at the intersection 
of the 5° F average freezer temperature 
line and the temperature env~lope 
(Point A) and th.e power consumption 
at 5° F average freezer (Line BC) and 
45° F average fresh food temperature 
line (Point OJ. 

5~--------~--~--~~------------~r
A 

o 

-5 

-10 

C/C 
W~ 

C 
C/W ~ 

~--<::"-' W IC 

LEGEND 
Warmest indicated position on the Control Knob. 
Coldest indicated position on the Control Knob. 
Coldest indicated position on primary control and 
warmest indicated position on the secondary control. 

Average Fresh Food Compartment Temperature 
Degrees F 
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•• cFI~J~~~-c4B· (SPECI AL. CASE) 

MUltrp_le_:~~c~Iiq_1 J;:¢-~b_in'a1Jon_ -Refrigerator. Freezer 
F6r"rnat;fo-( p:lot.tIng- points and reac;:iing .re~ult5 to be reported. 

"-, , , , 
"-

"-

EXAMPLE: 

At 3° F average freezer compartment temperature: 
KHW/24 hours = 4.8 

At 38° F Average _F-resh 'Food Compartment 
Temperature Attainable: 

Maximum Average Freezeir " 
Compartment Temperature 7° F 

Minrmurii' Average -Freezer 
Compartment Temperature - 7° F 

e/W .......... , , ".,', 
5.0_ NOTE: 

4.5 

15 

10 

5 

o 

-5 

-10 

-15 

-20 

.... -

CIC 

28 

G/W / 
/ 

--

.,.-
./ .,.-

./ 

30 32 

I 
I, 
I 
I r .,. 
F' . -- .-./ 
//1 

W/W .. 
I 

"t 

I /' 

t 
-" .,.- W/C I 

I 
I 

34 36 38 40 

When- the average -fr~sh foo"d compartment is 
always less then 3So·F and the freezer 
compartment temperature is always less than 
5° F regardless of the position of the controls, 
the KWH per 24 hours is reported at the highest 
attainable freezer compartment temperature. 

LEGEND 

W= Warmest indicated position on the Control Knob. 

C = Coldest indicated position on the Control Knob. 

C/W = Coldest indicated position on primary control and 
warmest indicated position on the secondary control. 

42 

Average Fresh Food Compartment Temperature 
Degrees F 
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FIGURE 9-4C (SPECIAL CASE) 
Multiple Control Combination Refrigerator Freezer 

Format for plotting points and reading results to be reported. 

44 

W/W 
I 
I 

I 
I 
I 
I 

W/C 

46 48 50 

EXAMPLE: 

At 45°F average Fresh Food Compartment temperature: 
KWH/24 hours = 5.1 

(Higher of the two values shown,) 

At Lowest Fresh Food Compartment 
Temperature Attainable: 

MaximurT'! Average Freezer 
Compartment Temperature _2° F 

Minimum Average Freezer 
Compartment Temperature _180 F 

NOTE: 

When average freezer compartment tempera
ture is always less than 5° F, regardless of 
control position, KWH per 24 hours is 
reported at the highest attainable average 
freezer compartment temperature unless the 
KWH per 24 hours at which 45° F average 
fresh food compartment can be attained is 
greater, in which case the higher of the two 
values is reported. 

LEGEND 

W = Warmer indicated position on the Control knob. 
C = Coldest indicated positi~n on -the Control knob. 

e/W = Coldest indicated position on primary coht~ol and 
warmest indicated position on the secondary control. 

Average Fresh Food Compartment Temperature 
Degrees F 
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.9-4D (SPECIAL CASE) 

GI~i!'~\igii~1:~;, c'ombination Refr'lgerator .Freezer 
, .. ;.,"n,em,,,'-f Ijoints and reading results to be reported. 
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28 30 32 34 36 38 40 42 

Average Fresh Food Compartment Temperature 
Degrees F 

EXAMPLE: 

At 5° F Average Freezer Compartment Temperature 
kWh 24 hours ~ 7,0 

(Lower o~ two values shown) 

At 38° F Average Fresh Food Compartmen"t i 
Temperature Attainable: ' _ ' i -

Maximum Average Freezer __ 
I

,-, 

Compartment Temperatur-e 
Minimum Average ~re-ezeri 

Compartment Temperatpre 

NOTE; , 

33°R 

20°F, 

When the average treeze/ Gompartment 
temper1ture doe? not' reach 5° F regardless 
of C0l1tr9:J 'position, the temperature 
enveibpe:'-curves are to be extrapolated to i' 

the 5° F average freezer temperatur.e line. 
The lower value of the KWH per 24 hours 
is to be reported. Extrapolate the lines 
that cau~~ the greatest effect on the 
freezer temperature. 

Wo 
C 

C/W 0 

91 

LEGEND'. 
Warmest indicated position on the Control Knob, 
Coldest ·lndicated positl'on -.on the Control Knob. 
Coldest indicated position on primary control and 
warmest indicated position on the secondary control. 
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FIGURE 4E (SPECIAL CASE) 
Multiple Control Combination Refrigerator Freezer 

Format for plotting points and reading results to be reported. 
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I" C/C 
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EXAMPLE: 

At 50 F Average Freezer Temperature 
KWH/24 hours = 7.4 

At Lowest Fresh Food Compartmet:lt 
Temperature Attainable: 

Maximum Average Freezer 
Compartment TenlPerature 27° F 

Minimum Average Freezer 
Compartment Temperature go F 

NOTE: 

When average freezer temperature is 
always higher than Sa F and average fresh 
food -temperature is always higher than 
45° F regardless of control position, the 
temperature envelope curves are 
extrapolated to the 5° F average freezer 
temperatl,lre line. No intersection is to- be 
considered at average fresh food 
temperature higher than 45° F. 

LEGEND 
W = Warmest indicated position on the Control KnOb. 
C = Coldest indicated position on the Control Knob. 

'. i 

C!W = Colde$t indicated position on primary control and 
warmest indicated position on the secondary control. 

Average Fresh Food Compartment Temperature 
Degrees F 
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Fig, 9-5 

Household Freezers 
Format for plotting points and reading results to be reported 

EXAMPLE, 

At 0":: F Average Freezer Compartment Temperature: 

Kilowatt Hours per 24 Hours = 2,2 

-8 -6 -4 -2 o 2 4 6 8 

Average Freezer Compartment Temperature Degrees F 
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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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FIGURE 9-5A (SPECIAL CASE) 
Household Freezers 

Format for plotting points and reading results to be reported. 

EXAMPLE: 

At _2° F (warmest) Average Freezer Compartment Temperature: 
Kilowatt Hours per 24 Hours = 2.3 

NOTE: When average freezer compartment temperature is always less than 

c 

-12 

00 F T the KWH per 24 hours is reported at the warmest average freezer 
compartment temperature obtainable. 

M 
w 

-10 -8 -6 -4 -2 

Average Freezer Compartment Temperature 

Degrees F 

o 

LEGEND 

2 4 

C = Coldest indicate position on Control Knob. 
M = Intermediate position on Control Knob. 
W = Warmest indicated position on Control Knob. 
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FIGURE 9-56 (SPECIAL CASE) 
Household Freezers 

Format for plotting 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 OaF, the 
curve is extrapolated to 0 0 F and the KWH/per 24 hours is reported at 
this average freezer compartment temperature. 

-8 -6 -4 -2 

-,
I 
I 
I 

o 

c 

A-----t.&~ ___ w 
-8 

2 4 6 8 10 12 

Average Freezer Compartment Temperature 

Degrees F 
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LEGEND 
C :::: Coldest indicated position on Control Knob. 
M:::: Intermediate position on Control Knob. 
W:::: Warmest indicated position on Control Knob. 

., 




