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INTERNATIONAL ELECTROTECHNICAL COMMISSION 237 
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OFF GRID AND UNRELIABLE GRID REFRIGERATING APPLIANCES FOR 240 

DOMESTIC AND LIGHT COMMERCIAL USE - 241 

CHARACTERISTICS AND TEST METHODS – PERFORMANCE 242 

REQUIREMENTS AND ENERGY CONSUMPTION 243 

 244 

 245 

FOREWORD 246 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for 247 

standardization comprising all national electrotechnical committees (IEC National 248 

Committees). The object of IEC is to promote international co-operation on all questions 249 

concerning standardization in the electrical and electronic fields. To this end and in addition 250 

to other activities, IEC publishes International Standards, Technical Specifications, 251 

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to 252 

as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC 253 

National Committee interested in the subject dealt with may participate in this preparatory 254 

work. International, governmental and non-governmental organizations liaising with the IEC 255 

also participate in this preparation. IEC collaborates closely with the International 256 

Organization for Standardization (ISO) in accordance with conditions determined by 257 

agreement between the two organizations. 258 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as 259 

possible, an international consensus of opinion on the relevant subjects since each technical 260 

committee has representation from all interested IEC National Committees.  261 

3) IEC Publications have the form of recommendations for international use and are accepted 262 

by IEC National Committees in that sense. While all reasonable efforts are made to ensure 263 

that the technical content of IEC Publications is accurate, IEC cannot be held responsible 264 

for the way in which they are used or for any misinterpretation by any end user.  265 

4) In order to promote international uniformity, IEC National Committees undertake to apply 266 

IEC Publications transparently to the maximum extent possible in their national and regional 267 

publications. Any divergence between any IEC Publication and the corresponding national 268 

or regional publication shall be clearly indicated in the latter.  269 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies 270 

provide conformity assessment services and, in some areas, access to IEC marks of 271 

conformity. IEC is not responsible for any services carried out by independent certification 272 

bodies. 273 

6) All users should ensure that they have the latest edition of this publication.  274 

7) No liability shall attach to IEC or its directors, employees, servants or agents including 275 

individual experts and members of its technical committees and IEC National Committees 276 

for any personal injury, property damage or other damage of any nature whatsoever, whether 277 

direct or indirect, or for costs (including legal fees) and expenses arising out of the 278 

publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  279 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced 280 

publications is indispensable for the correct application of this publication.  281 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may 282 

be the subject of patent rights. IEC shall not be held responsible for identifying any or all 283 

such patent rights. 284 

IEC 63437 has been prepared by subcommittee 59M/WG6: Performance of electrical household 285 

and similar cooling and freezing appliances, of IEC technical committee 59: Performance of 286 

household and similar electrical appliances. It is an International Standard. 287 
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Background information and arguments for this standard are provided in Annex B.  288 

The following print types are used in this international standard:  289 

– requirements: in roman type; 290 

– test variables: in italic type;  291 

– notes: in small roman type.  292 

– words in bold are defined in Clause 0; 293 

The text of this International Standard is based on the following documents: 294 

Draft Report on voting 

  

 295 

Full information on the voting for its approval can be found in the report on voting indicated in 296 

the above table. 297 

The language used for the development of this International Standard is English. 298 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 299 

accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 300 

at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 301 

described in greater detail at www.iec.ch/publications. 302 

The committee has decided that the contents of this document will remain unchanged until the 303 

stability date indicated on the IEC website under webstore.iec.ch in the data related to the 304 

specific document. At this date, the document will be  305 

• reconfirmed, 306 

• withdrawn, 307 

• replaced by a revised edition, or 308 

• amended.  309 

 310 
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INTRODUCTION 311 

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed 312 

that compliance with this document may involve the use of a patent. IEC takes no position 313 

concerning the evidence, validity, and scope of this patent right.  314 

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under 315 

reasonable and non-discriminatory terms and conditions with applicants throughout the world. 316 

In this respect, the statement of the holder of this patent right is registered with IEC. Information 317 

may be obtained from the patent database available at patents.iec.ch/. 318 

Attention is drawn to the possibility that some of the elements of this document may be the 319 

subject of patent rights other than those in the patent database. IEC shall not be held 320 

responsible for identifying any or all such patent rights.  321 

 322 

  323 
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OFF GRID AND UNRELIABLE GRID REFRIGERATING APPLIANCES FOR 324 

DOMESTIC AND LIGHT COMMERCIAL USE- 325 

CHARACTERISTICS AND TEST METHODS – PERFORMANCE 326 

REQUIREMENTS AND ENERGY CONSUMPTION 327 

 328 

 329 

1 Scope 330 

This document specifies the essential characteristics of off grid and unreliable grid 331 

refrigerating appliances for domestic and similar use or light commercial use, cooled by 332 

internal natural or forced air convection. It defines input voltage supply signals for appliances 333 

designed for unreliable grid and off grid conditions.  334 

An unreliable grid condition can be the result of disturbances on the electricity supply, such 335 

as power outages, or issues with power quality, such as voltage spikes and surges, that could 336 

cause performance challenges to refrigerating appliances .  An off grid supply, in this context, 337 

is generated by a solar panel or a stand-alone solar home system that is not connected to the 338 

power grid. The standard simulates the power characteristics in off grid and unreliable grid 339 

conditions but does not prescribe requirements or test procedures to assess performance of 340 

generators, solar panels, solar home system or any other system generating a supply signa l. 341 

The supply signals defined in this document can also be used for evaluation of the performance 342 

of other refrigerating appliances such as medical or laboratory appliances, professional 343 

storage refrigerators and/or freezers, refrigerated display cabinets, beverage coolers or ice 344 

cream freezers. 345 

This standard prescribes the test methods for measuring the functional performance 346 

characteristics and requirements. The standard does not apply to refrigerating appliances 347 

utilising fossil-fuelled absorption cooling technology. 348 

This standard is applicable to any refrigerating appliance for domestic or light commercial 349 

use that has a rated performance to properly operate off grid or under unreliable grid 350 

operating conditions resisting power interruptions and supply variations.  Off grid and 351 

unreliable grid refrigerating appliances are appliances intended to for use with standalone 352 

or intermittent and/or distorted electrical mains. Electrical mains supply is assumed to be 353 

alternating current (AC) for unreliable grid or direct current (DC) for off grid. The standard is 354 

also applicable to hybrid refrigerating appliances. 355 

The test procedures primary focus on the performance of the overall refrigerating appliances 356 

and not on the specific performance of auxiliary components such as electrical batteries , 357 

inverters or rectifiers or any device intended to improve the power quality but external to the 358 

appliance itself. In case a refrigerating appliance is supplied with control unit, an electrical 359 

battery, a voltage protector, an inverter or a rectifier in the original product packaging, these 360 

components are considered as a component of the refrigerating appliance and should be 361 

connected during testing.  362 

The tests defined in this standard aim to assess the fundamental design and functional 363 

operation of the refrigerating appliance as well as its resilience to given power quality issues.  364 

Unreliable Grid (UG) refrigerating appliance categories in scope: 365 

1. UGintermittent: AC voltage supplied refrigerating appliances designed for proper operation during 366 

intermittent power outages, containing an internal thermal store and/or electrical battery. 367 

 368 

2. UGdistorted: AC voltage refrigerating appliances designed for operation when connected to a 369 

distorted grid supply (for example voltage sags or voltage surges). 370 

 371 
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3. UGintermittent+distorted AC voltage refrigerating appliances designed for operation with intermittent 372 

grid / power outages and distorted grid supply (combination of 1 and 2). 373 

 374 

 375 

Table 1 – Unreliable grid refrigerating appliance categories 376 

 377 

Unreliable grid 
category 

Appliance 
configuration 

code 

Functionality Components present 

Resisting 
AC 

power 
outages 

Resisting 
AC 

voltage 
sags 
and 

voltage 
surges 

Internal 
thermal 

store 
 
 

Internal electrical 
battery present to 

supply 

Compressor Auxiliaries 

UGintermittent A Yes No Yes No 

B No Yes 

C No Yes Yes 

D Yes No 

UGdistorted  E No Yes No No 

UGintermittent+distorted F Yes Yes Yes No 

G No Yes 

H No Yes No 

I Yes 

 378 

Off Grid (OG) refrigerating appliance categories in scope: 379 

• OGSDD: DC voltage supplied solar direct drive refrigerating appliances, designed for direct 380 

connection to a photovoltaic solar panel, containing an internal thermal store with an optional 381 

electrical battery to supply auxiliaries such as a controller, lighting or fans. The compressor of 382 

the appliance is directly supplied by the solar panel. 383 

 384 

• OGbattery supported: DC voltage supplied, electrical battery supported solar refrigerating 385 

appliance designed for direct connection to a photovoltaic solar panel, incorporating an 386 

electrical battery to supply the compressor when there is insufficient solar power. These 387 

appliances may also have internal thermal store. The electrical battery is charged by the 388 

solar panel only. The battery should be part of the appliance or should be supplied in the same 389 

packaging of the appliance. 390 

 391 

• OGintermittent: DC voltage supplied refrigerating appliance designed for proper operation during 392 

power outages, containing an internal thermal store and/or electrical battery. 393 

. 394 

• OGcontinuous: Continuous DC voltage supplied refrigerating appliances, without any internal 395 

thermal store and electrical battery.  396   397 
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 398 

Table 2 – Off grid refrigerating appliance categories 399 

 400 

Off Grid category Appliance 
configuration 

code 

Functionality Components present 

Directly 
connected to a 

solar panel 

Internal 
thermal store 

Internal electrical battery 
present to supply 

    Compressor Auxiliaries 

OGSDD A Yes Yes No 

B No Yes 

OGbattery supported C Yes Yes 

D No No 

OGintermittent E No Yes No Yes 

F No 

G No Yes Yes 

H No 

OGcontinuous I No No No 

 401 

The standard also defines Solar Irradiance Classes, consisting of different irradiance patterns 402 

and, Unreliable Grid Protection Codes, describing various power outages and voltage 403 

disturbances of the electricity grid. These classes can also be applied for products outside the 404 

scope of this standard.  405 

Refrigerating appliances that are out of scope in this document include AC refrigerating 406 

appliances designed for reliable, good quality continuous supply. As these refrigerating appliances 407 

are covered by IEC 62552-1-2-3: for domestic refrigerating appliances.  408 

The standard does not define requirements for production sampling or conformity assessment 409 

or certification.  410 
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2 Terms and definitions 411 

For the purposes of this document, the following terms and definitions apply.  412 

ISO and IEC maintain terminology databases for use in standardization at the following 413 

addresses:  414 

• IEC Electropedia: available at https://www.electropedia.org/ 415 

• ISO Online browsing platform: available at https://www.iso.org/obp 416 

2.1 General 417 

2.1.1 Refrigerating appliance 418 

Insulated cabinet with one or more compartments that are controlled at frozen or unfrozen 419 

compartment temperatures and are of suitable size and equipped for household or small 420 

commercial use, cooled by a natural or forced convection air flow inside the compartment 421 

typically using vapor compression or thermo-electric refrigeration technology. 422 

2.1.2 Refrigerator 423 

Refrigerating appliance intended for the storage of foodstuff, with at least one fresh food 424 

compartment. 425 

2.1.3 Refrigerator-freezer 426 

Refrigerating appliance having at least one unfrozen compartment and at least one freezer 427 

compartment. 428 

2.1.4 Freezer 429 

Refrigerating appliance with only frozen compartments and at least one freezer 430 

compartment. 431 

2.1.5 Light commercial use 432 

Commercial activity generally consisting of sales of chilled beverages. 433 

2.1.6 Variable temperature compartment 434 

Compartment intended for use as two or more alternative compartment types (e.g. a 435 

compartment that can be either an unfrozen compartment or a frozen compartment) and 436 

which is capable of being set by a user to continuously maintain the operating temperature 437 

range applicable for each compartment type claimed at the rated climate class conditions. 438 

2.1.7 Continuous supply refrigerating appliance 439 

Refrigerating appliance designed for continuous (24/7) AC or DC power supply, generally 440 

without an integrated thermal store or electrical battery. 441 

2.1.8 Solar direct drive (SDD) refrigerating appliance 442 

DC supply refrigerating appliance designed for direct connection with a defined photovoltaic 443 

solar panel, generally containing an integrated thermal store to allow autonomous operation 444 

during the night or during cloudy days. Note that some SDD appliances may have a small 445 

electrical battery to supply auxiliaries such as a controller, lighting or fans. 446 
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2.1.9 Battery supported solar refrigerating appliances 447 

DC supply refrigerating appliance designed for direct connection with a defined photovoltaic 448 

solar panel, containing an integrated electrical battery that is charged by the solar panel 449 

only, to allow autonomous operation of the compressor during the night. 450 

 451 

2.1.10 Hybrid refrigerating appliance 452 

Refrigerating appliance with the option to operate on an AC or DC voltage supply. These 453 

appliances are generally equipped with two input sockets: an AC input voltage socket and a 454 

DC voltage input socket. 455 

 456 

2.1.11 Intermittent supply refrigerating appliance 457 

Refrigerating appliance designed to tolerate intermittent power supply, generally containing 458 

an integrated thermal store and/or electrical battery allowing autonomous operation during 459 

periods when electrical mains supply is having an outage. 460 

2.1.12 Distorted supply refrigerating appliance 461 

Refrigerating appliance designed to tolerate disturbed (continuous or intermittent) power 462 

supply operation. 463 

2.1.13 Foodstuff 464 

Food and beverages intended for consumption. 465 

2.1.14 Rated 466 

Value declared by the manufacturer (e.g. volume, energy consumption, usage). 467 

2.1.15 Auxiliary 468 

An electrical component of the refrigerating appliance, excluding the compressor. Examples 469 

of auxiliary components are lighting, supply voltage protectors, fans, electrical heaters or 470 

control boards. 471 

2.2 Unreliable grid supply 472 

2.2.1 Unreliable grid 473 

AC voltage electricity supply subject to power outages or power quality disturbances, that are 474 

outside the default specifications of a proper functioning public supply electricity grid.   475 

2.2.2 Intermittent grid 476 

Electricity supply facing power outages.  477 

2.2.3 Distorted grid 478 

Electricity supply facing disturbances in voltage level. 479 

2.2.4 Unreliable grid nominal test voltage 480 

 481 

Voltage supply applied for testing unreliable grid refrigerating appliances at non-disturbed 482 

supply conditions. 483 

2.2.5 Power outage 484 

An unexpected interruption in the electricity supply, causing a loss of power to end users.  485 
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2.2.6 Voltage sag 486 

A sudden decrease of the electricity supply voltage. 487 

2.2.7 Voltage surge 488 

A sudden increase of the electrical supply voltage. 489 

2.2.8 Intermittent supply class 490 

A classification system for the different levels of intermittent power supply , defining the 491 

maximum power outage time per day for which an unreliable grid refrigerating appliance is 492 

designed to withstand.  493 

2.2.9 Distorted supply class 494 

A classification system for the different levels of voltage distortion, specifying the minimum and 495 

maximum voltage for which an unreliable grid refrigerating appliance is designed to 496 

withstand without causing any damage to appliance and while still ensuring proper operation. 497 

2.2.10 Withstand supply class 498 

A classification system for the range of supply voltage levels that a refrigerating appliance 499 

can tolerate without permanent damage. Proper functioning of the refrigerating appliance is not 500 

required during this test, but fuses must not be blown. 501 

2.2.11 Unreliable grid class protection code 502 

A classification system for the electrical protection of unreliable grid refrigerating appliances, 503 

defining the level of protection against power outages and voltage distortions. The unreliable 504 

grid protection code (UGP-Code) consists of three digits: UGP-Code-XYZ, where “X” 505 

represents the intermittent supply class, “Y” represents the distorted supply class, and “Z” 506 

represents the voltage withstand supply class. 507 

2.2.12 Voltage protector 508 

An automatic device that switches off the power supply of a refrigerating appliance when the 509 

supply voltage exceeds or falls below acceptable levels.  510 

 511 

2.3 Off grid supply 512 

2.3.1 Off grid 513 

An area that are not connected to the electricity distribution network. In this standard, off grid 514 

supply refers to DC voltage supply 515 

2.3.2 Off grid nominal test voltage 516 

The nominal DC voltage is the standard voltage level that a refrigerating appliance is designed 517 

to operate with. The DC voltage supply should be used for testing continuous and intermittent 518 

supply refrigerating appliances. For appliances directly connected to solar panels, the 519 

nominal voltage value should correspond to the Maximum Power Point Voltage (Vmpp) of the 520 

connected solar panel. 521 

2.3.3 Solar Irradiance class 522 

A classification system that categorizes different irradiance patterns based on various 523 

horizontal irradiance levels. 524 
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2.3.4 Minimum supply time 525 

The minimum number of hours per day that a refrigerating appliance needs in order to maintain its 526 

defined compartment temperatures when operating at the rated highest ambient temperature. 527 

2.3.5 Functional irradiance supply 528 

A test signal for measuring minimum supply time. For refrigerating appliances that can be 529 

directly connected to a solar panel, such as solar direct drive refrigerating appliances, the 530 

supply should set to the Maximum Power Point Voltage (Vmpp) of a solar panel to ensure for 531 

maximum power output. For this supply, the current shall not exceed the maximum output 532 

current of the solar panel.  533 

2.4 Technical 534 

2.4.1 Thermal store 535 

A component used for storing and releasing thermal cooling energy.  It stores cooling energy 536 

when electrical supply is available and releases cooling energy when electrical supply is low or 537 

unavailable. Note that the thermal store can be charged by various sources, including solar 538 

panels, other DC sources such as electrical battery, or AC sources such as the electricity grid. 539 

2.4.2 Electrical battery 540 

A component used for storing and releasing electrical energy. It stores energy when electrical 541 

supply is available and releases electricity when electrical supply is low or unavailable. Note 542 

that the electrical battery can be charged by various sources, including solar panels, other DC 543 

sources, or AC sources such as the electricity grid. 544 

2.4.3 Charging time 545 

The time required to load a thermal store or an electrical battery for optimal use of the 546 

refrigerating appliance. 547 

2.4.4 Solar panel 548 

Photovoltaic solar panel, which converts energy from sunlight into electrical energy.  549 

2.4.5 Inverter 550 

Electrical component converting a DC input voltage to an AC output voltage. 551 

2.4.6 Rectifier 552 

Electrical component converting an AC input voltage to a DC output voltage. 553 

2.5 Compartments 554 

 555 

2.5.1 Compartment 556 

Enclosed space within a refrigerating appliance, which is directly accessible through one or 557 

more external doors or lids. 558 

2.5.2 Unfrozen compartment 559 

A compartment for the storage and preservation of unfrozen foodstuff where the storage 560 

compartment reference temperature is above 0 °C. 561 

2.5.3 Frozen compartment 562 

A compartment for the storage and preservation of frozen foodstuff where the storage 563 

compartment reference temperature is equal to or below -6 °C. 564 
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2.5.4 Fresh food compartment 565 

A compartment for the storage and preservation of unfrozen foodstuff, with an average 566 

temperature of 4 °C, a minimum temperature of 0 °C and a maximum temperature of 8 °C.  567 

2.5.5 Sub cellar compartment 568 

A compartment for the storage and preservation of unfrozen foodstuff, with an average 569 

temperature of 8 °C, a minimum temperature of 0 °C and a maximum temperature of 12 °C.  570 

2.5.6 Cellar compartment 571 

A compartment for the storage and preservation of unfrozen foodstuff, with an average 572 

temperature of 12 °C, a minimum temperature of 2 °C and a maximum temperature of 14 °C.  573 

2.5.7 Pantry compartment 574 

A compartment for the storage and preservation of unfrozen foodstuff, with an average 575 

temperature of 17 °C, a minimum temperature of 14 °C and a maximum temperature of 17 °C.  576 

2.5.8 Chill compartment 577 

A compartment for the storage and preservation of foodstuff, with an average temperature of 578 

2 °C, a minimum temperature of -3 °C and a maximum temperature of 3 °C. 579 

2.5.9 Zero star compartment 580 

A relatively small compartment generally located in a fresh food compartment, in which the 581 

temperature is between 0 and -9 °C and which can be used for the production and storage of 582 

ice (e.g. ice cubes). 583 

2.5.10 One star compartment 584 

A compartment where the storage temperature is not warmer than –6 °C. 585 

2.5.11 Two star compartment 586 

A compartment where the storage temperature is not warmer than –12 °C. 587 

2.5.12 Three star compartment 588 

A compartment where the storage temperature is not warmer than –18 °C. 589 

2.5.13 Compartment volume 590 

Internal volume of a specific compartment which is cooled by the refrigeration system. 591 

2.5.14 Appliance volume 592 

The sum of volume of each specific compartment. 593 

2.5.15 Dummy shelf 594 

A shelf or grid specially constructed with a thickness less than 10 mm that does not obstruct 595 

the internal airflow in a compartment of a chest type refrigerating appliances with a horizontal 596 

door or lid. The shelf is used for conducting the water cooling test and the water freezing test. 597 

2.6 Performance characteristics 598 

2.6.1 Starting current 599 

The electrical current needed to start the compressor of a refrigerating appliance. 600 
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2.6.2 Pull down time 601 

The time for an empty compartment to reach the reference compartment temperature and 602 

charge a thermal store or an integrated electrical battery supplying the compressor, after 603 

being connected to a power source.  604 

2.6.3 Water cooling time  605 

The time for a compartment loaded with a defined amount of water stabilised at ambient 606 

temperature to cool to specific reference temperatures.  607 

2.6.4 Water freezing time  608 

The time for a compartment loaded with a defined amount of water stabilised at ambient 609 

temperature to freeze to specific reference temperatures.  610 

2.6.5 Energy consumption 611 

The amount of energy consumed by a refrigerating appliance measured while the nominal 612 

compartment is set at the coldest temperature specification. 613 

2.6.6 High ambient storage and energy consumption 614 

The amount of energy consumed by a refrigerating appliance and a measure of compartment 615 

temperature performance when the ambient temperature is set at the highest rated value.  616 

2.6.7 Under voltage 617 

A supply voltage that is set at a value lower than the rated voltage. If the rated input voltage is 618 

given as a range, the rated supply voltage defaults to the lowest value within that range. For 619 

example, if the range is 12-24 Vdc, the 12 V should be considered as the rated voltage. 620 

2.6.8 Over voltage 621 

A supply voltage set higher than the rated voltage. In case the rated input voltage is give a 622 

range, the rated supply voltage defaults to the highest value within that range. For example, if 623 

the range is 12-24 Vdc, the 24 V should be considered as the rated voltage. 624 

2.6.9 Holdover time 625 

The time in hours during which a refrigerating appliance can maintain desirable cooling temperature 626 

ranges, after being disconnected from the power supply. 627 

2.6.10 Ambient temperature 628 

Temperature of the air surrounding the refrigerating appliance during the test. This 629 

temperature is generally 32 °C, except for the storage temperature test which requires an 630 

ambient temperature of 38 or 43 °C for climate class ST and T appliances. 631 

2.6.11 M-Container 632 

A water container containing a temperature transducer with a solid mass described in 4.6 633 

positioned in the geometrical centre of the water volume.  634 

  635 
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3 Compartment storage temperature specifications 636 

Table 3 – Compartment temperature specification 637 

Compartment name Minimum 
compartment 

temperature Tc_min 
[°C] 

Maximum 
compartment 

temperature Tc_max 
[°C] 

Target 
temperature Tcm 

[°C]  
(*) 

Pantry 14 20 17 

Cellar 2 14 12 

Sub cellar  
 

0  12 8 

Fresh food 
 

0 8 4 

Chill -3 3 2 

Zero star -6 0  

One star    -6 

Two star   -12 

Three star   -18 

S Special classification, declaration of Tcm on the rating plate is 
required  

 638 

For the location of the temperature sensors, reference is made to clause 7. 639 

For the sampling rate of the temperature measurement reference is made to 4.6. 640 

 641 

3.1 Calculation of Tc_min, Tc_max and Tcm for refrigerating appliances with a 642 

vertical door 643 

For refrigerating appliances with a vertical door the following applies: 644 

• TMP1m is the average value of the TMP1 temperatures measured over the testing or 645 

stabilization period. 646 

• TMP2m is the average value of the TMP2 temperatures measured over the testing or 647 

stabilization period. 648 

• TMP3m is the average value of the TMP3 temperatures measured over the testing or 649 

stabilization period. 650 

• Tc_min is the minimum value of TMP1m, TMP2m and TMP3m. 651 

• Tc_max is the maximum value of TMP1m, TMP2m and TMP3m.  652 

• Tcm is the average value of TMP1m, TMP2m and TMP3m. 653 

  654 
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Figure 1 – Example calculation of Tc_min and Tc_max for refrigerating appliances 655 

with a vertical door 656 

 657 

3.2 Calculation of Tc_min, Tc_max and Tcm for refrigerating appliances with a 658 

horizontal door or lid 659 

For refrigerating appliances with a horizontal or door or lid the following applies: 660 

• TMP11m is the average value of the TMP11 temperatures measured over the testing or 661 

stabilization period. 662 

• TMP12m is the average value of the TMP12 temperatures measured over the testing or 663 

stabilization period. 664 

• TMP13m is the average value of the TMP13 temperatures measured over the testing or 665 

stabilization period. 666 

• TMP14m is the average value of the TMP14 temperatures measured over the testing or 667 

stabilization period. 668 

• TMP15m is the average value of the TMP15 temperatures measured over the testing or 669 

stabilization period. 670 

• Tc_min is the minimum value of TMP11m, TMP12m, TMP13m, TMP14m and TMP15m. 671 

• Tc_max is the maximum value of TMP11m, TMP12m, TMP13m, TMP14m and TMP15m. 672 

• Tcm is the average value of TMP11m, TMP12m, TMP13m, TMP14m and TMP15m. 673 

  674 
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