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 ציוד חשמלי לשימוש ביתי, בהרכב זה: – 5255על ידי הוועדה הטכנית ואושר הוכן תקן זה 

  דן למפרט אלי דהן, - איגוד לשכות המסחר 

 מיכאל לונייבסקי - המועצה הישראלית לצרכנות

 , יאיר כץ רמי טרבולסקי - התאחדות התעשיינים בישראל

 סרג'יו הולינגר, אלכס טורצקי - מהנדסים/אדריכלים/טכנולוגים

 אגוזיצביקה  - מינוי אישי

 עוזי אלוף - מעבדה –מינוי אישי 

 אלכסנדר רודיאק - רשות מדינה –מינוי אישי 

 שלומי אביסרור (יו"ר) - משרד הכלכלה והתעשייה

 נתן אלדור - רשות ההסתדרות לצרכנות

 לב ליוביץ - רשות החשמל (משרד האנרגיה)

 

 מיכאל שיינגרט ריכז את עבודת הכנת התקן.
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 הודעה על מידת התאמת התקן הישראלי לתקנים או למסמכים זרים
 המצוינים בו, הלאומיים זה, למעט השינויים והתוספותישראלי תקן 

 לאומית לאלקטרוטכניקה-זהה לתקן של הנציבות הבין
IEC 60335-2-96 - Edition 2.0: 2019-05 

 

 

 מילות מפתח:
מחממים , ימרחב, מכשירי חשמל ביתיים, מערכות לחימום , חדרים, אמצעי בטיחות, יריעות, ציוד חימוםבתוך מבניםציוד חשמל 

 חשמליים, בטיחות חשמל.

Descriptors:  
indoor electric equipment, heating equipment, rooms, safety measures, sheet materials, electrical household 
appliances, space-heating systems, electric heaters, electrical safety. 
 

 עדכניות התקן
 ולפחות אחת לחמש שנים, כדי להתאימם להתפתחות המדע והטכנולוגיה.התקנים הישראליים עומדים לבדיקה מזמן לזמן, 

 המשתמשים בתקנים יוודאו שבידיהם המהדורה המעודכנת של התקן על גיליונות התיקון שלו.
 מסמך המתפרסם ברשומות כגיליון תיקון, יכול להיות גיליון תיקון נפרד או תיקון המשולב בתקן.

 

 תוקף התקן
 וניו נכנס לתוקף החל ממועד פרסומו ברשומות.תקן ישראלי על עדכ

 יש לבדוק אם התקן רשמי או אם חלקים ממנו רשמיים. תקן רשמי או גיליון תיקון רשמי (במלואם או בחלקם) נכנסים לתוקף
 יום מפרסום ההודעה ברשומות, אלא אם בהודעה נקבע מועד מאוחר יותר לכניסה לתוקף. 60
 

 סימון בתו תקן
 המייצר מוצר, המתאים לדרישות התקנים הישראליים החלים עליו,כל 

 רשאי, לפי היתר ממכון התקנים הישראלי, לסמנו בתו תקן:

 

 זכויות יוצרים
 אין לצלם, להעתיק או לפרסם, בכל אמצעי שהוא, תקן זה או קטעים ממנו, ללא רשות מראש ובכתב ממכון התקנים הישראלי. �
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 הקדמה לתקן הישראלי

 )2.0מהדורה ( IEC 60335-2-96לאומית לאלקטרוטכניקה -תקן ישראלי זה הוא התקן של הנציבות הבין

 .לאומיים , שאושר כתקן ישראלי בשינויים ובתוספות2019 ממאי

 תקן כולל, בסדר המפורט להלן, רכיבים אלה:ה

 (בעברית) בשינויים ובתוספות לאומיים לאומי-הביןסעיף חלות התקן תרגום  -

 לאומי (בעברית)-לסעיפי התקן הבין הלאומיים פירוט השינויים והתוספות -

 )באנגליתלאומי (-התקן הבין -

ל במספר IEC 60335-2-96לאומי -סעיפים נוספים, שאינם קיימים בתקן הבין  .201, ממוספרים בתקן זה החֵ

 בית.-ממוספרות באותיות האלףות כהערות שוליים הערות לאומיות לתקן הישראלי מובאו

 תקן זה הוא חלק מסדרת תקנים הדנים בבטיחות מכשירי חשמל ביתיים ומכשירים דומים.

 חלקי הסדרה הם אלה:

 : דרישות כלליותבטיחות – מכשירי חשמל ביתיים ומכשירים דומים- 1חלק  900ת"י 

 דרישות מיוחדות ביתיים ומכשירים דומים:בטיחות מכשירי חשמל - 2.2חלק  900ת"י 

 לשואבי אבק ולמכשירי ניקוי שואבי מים

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.3חלק  900ת"י 

 למגהצים חשמליים 

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.5חלק  900ת"י 

 כליםלמדיחי 

 תנורידומים: דרישות מיוחדות ל מכשיריםו יםבטיחות מכשירי חשמל ביתי- 2.6חלק  900ת"י 

 נייחיםולמכשירים דומים  כיריים הכוללים בישול, לתנורי כיריים, לבישול

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.7חלק  900ת"י 

 למכונות כביסה

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.8חלק  900ת"י 

 מכשירים דומיםלגוזזי שיער וללמכונות גילוח, 

 בטיחות מכשירי חשמל ביתיים ומכשירים דומים: דרישות מיוחדות- 2.9חלק  900ת"י 

 למכשירי צלייה, למכשירי קלייה ולמכשירי בישול מיטלטלים דומים

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.11חלק  900ת"י 

 למייבשי כביסה

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.12חלק  900ת"י 

 למשטחי חימום ומכשירים דומים

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.13חלק  900ת"י 

 מכשירים דומיםלמחבתות וללמכשירי טיגון בשמן עמוק, 

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.14חלק  900ת"י 

 למכשירי מטבח

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.15חלק  900ת"י 

 נוזליםלמכשירים לחימום 

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.16חלק  900ת"י 

 למכשירים לסילוק פסולת מזון

 בטיחות מכשירי חשמל ביתיים ומכשירים דומים: דרישות מיוחדות- 2.17חלק  900ת"י 

 מכשירי חימום גמישים דומיםלפריטי לבוש ולכריות, ללשמיכות, 
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 –לחימום מים  אוגרים דומים: ומכשירים ביתיים חשמל מכשירי בטיחות- (א)2.21 חלק 900"י ת

 דרישות מיוחדות
 מכשירי חשמל בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.23חלק  900ת"י 

 לטיפול בעור או בשיער

 דרישות מיוחדות דומים:בטיחות מכשירי חשמל ביתיים ומכשירים - 2.24חלק  900ת"י 

 קרח לייצור ולמכשירים גלידה למכשירי, קירור למכשירי

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.25חלק  900ת"י 

 משולבים גל, לרבות תנורי מיקרוגללתנורי מיקרו

 דרישות מיוחדות דומים:בטיחות מכשירי חשמל ביתיים ומכשירים - 2.27חלק  900ת"י 

 אופטיתעור לקרינה הלמכשירים המיועדים לחשיפת 

 רישות מיוחדותדבטיחות מכשירי חשמל ביתיים ומכשירים דומים: - 2.28חלק  900ת"י 

 למכונות תפירה 

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.29חלק  900ת"י 

 סוללות למטעני

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.30חלק  900ת"י 

 לתנורים לחימום חדרים

 בטיחות מכשירי חשמל ביתיים ומכשירים דומים: דרישות מיוחדות- 2.31חלק  900ת"י 

 ומכשירים אחרים הקולטים אדי בישול (קולטי אדים) מנדפיםל

 דרישות מיוחדות מכשירי חשמל ביתיים ומכשירים דומים:בטיחות - 2.32חלק  900ת"י 

 למכשירי עיסוי

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.35חלק  900ת"י 

 למחממי מים מידיים

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.45חלק  900ת"י 

 מכשירים דומיםלמיטלטלים לחימום ולכלי עבודה 

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.52חלק  900ת"י 

 למכשירים להיגיינת הפה

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.55חלק  900ת"י 

 ים ובברכות גינהמלמכשירי חשמל לשימוש באקווריו

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.59חלק  900י ת"

 לקוטלי חרקים

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.60חלק  900ת"י 

 (ספא) מרפאאמבטי לו לאמבטי עיסוי (ג'קוזי)

 דרישות מיוחדות ומכשירים דומים:בטיחות מכשירי חשמל ביתיים - 2.66חלק  900ת"י 

 למחממים למיטות מים 

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.74חלק  900ת"י 

 למחממים מיטלטלים לחימום בטבילה

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.75חלק  900ת"י 

 מסחריים ממכר ולמכונותלמנפקים 

 דרישות מיוחדות :בטיחות – מכשירי חשמל ביתיים ומכשירים דומים- 2.76חלק  900ת"י 

 למזיני מתח לגדרות חשמל

                                        
 התקן בהכנה. (א)
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 בטיחות מכשירי חשמל ביתיים ומכשירים דומים: דרישות מיוחדות- 2.77חלק  900ת"י 

 רגל-הולךמבוקרות על ידי הדשא המופעלות מרשת החשמל ו-למכסחות

 בטיחות מכשירי חשמל ביתיים ומכשירים דומים: דרישות מיוחדות למאווררים - 2.80חלק  900ת"י 

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.81חלק  900ת"י 

 שטיחוני חימוםללמחממי רגליים ו

 דרישות מיוחדות ומכשירים דומים:בטיחות מכשירי חשמל ביתיים - 2.82חלק  900ת"י 

  אישי שירות ולמכונות שעשועיםלמכונות 

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.85חלק  900ת"י 

 למכשירי קיטור לגיהוץ בדים

 בטיחות מכשירי חשמל ביתיים ומכשירים דומים: דרישות מיוחדות- 2.89חלק  900ת"י 

 קירור מסחריים בעלי יחידות קירור או מדחס משולבים או מפוצליםלמכשירי 

 בטיחות מכשירי חשמל ביתיים ומכשירים דומים: דרישות מיוחדות- 2.91חלק  900ת"י 

 לגוזמי דשא המוחזקים ביד, גוזמי דשא המובלים מאחור וגוזמים לקיצוי דשא

 ומכשירים דומים: דרישות מיוחדותבטיחות מכשירי חשמל ביתיים - 2.95חלק  900ת"י 

 למערכות הינע לדלתות מוסכים נעות אנכית לשימוש בבתי מגורים

 דרישות מיוחדות :בטיחות – מכשירי חשמל ביתיים ומכשירים דומים- 2.96 חלק 900"י ת

 חדרים לחימום גמישים חימום גופי בעלות יריעותל

 ביתיים ומכשירים דומים: דרישות מיוחדותבטיחות מכשירי חשמל - 2.97חלק  900ת"י 

 , לווילונות ולציוד דומהםסוככיל, םלמערכות הינע לתריסי

 דרישות מיוחדות בטיחות מכשירי חשמל ביתיים ומכשירים דומים:- 2.98חלק  900ת"י 

 למכשירי לחות (מלחלחים)

 דרישות מיוחדות -בטיחות מכשירי חשמל ביתיים ומכשירים דומים: - 21.03חלק  900ת"י 

 חלונות ודרישות מיוחדותלדלתות ולעבור מערכות הינע לשערים, 

 מתנועתם הנובעים סיכונים למניעת

 בטיחות מכשירי חשמל ביתיים ומכשירים דומים: דרישות כלליות- 1חלק  900ת"י 

 

 )לאומיים לאומי בשינויים ובתוספות-של התקן הבין 1סעיף תרגום (חלות התקן 

 הערה:

 .בגופן שונהבסעיף זה מובאים הלאומיים השינויים והתוספות 

 אינו חל, ובמקומו יחול: 1סעיף זה של חלק 

בתוך קירות, כשהן מותקנות להיכלל המיועדות  גופי חימום גמישים בעלותיריעות  שלבבטיחות תקן זה דן 

 וולט 250-אינו גדול מ ןמתח הנקוב שלהה, ושתקרותבתוך ורצפות תוך במ',  2.3-מ' או גדול מ 1.2-בגובה קטן מ

 .מתקנים אחריםוולט עבור  480-, ואינו גדול ממופעיים-חדמתקנים עבור 

ובעקבות כך הוראות, לפי ה במבנהחימום המשולבות  ליחידותמומרות גופי חימום גמישים  בעלותיריעות 

 .גורמי הסיכוןנדרשת מפני ההגנה המושגת רמת 

 :אלההיש לשים לב לעובדות    101הערה 

 שונים; חלים כללי תיול רבות מדינותב -

 לשימוש בכלי רכב או על גבי סיפונם של כלי שיט או בכלי טיס, ייתכן שיהיה צורך  ותהמיועד יחידות חימוםעבור  -

 בדרישות נוספות; 

לאומיות לתקנות הרשויות האש, להגנה מפני לאומיות הרשויות העל ידי  דרישות נוספותנקבעות רבות  מדינותב -

 ורשויות דומות.  ת העובדלאומיות האחראיות על הגנרשויות הבריאות הלאומיות, הרשויות הבנייה, 
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 תקן זה אינו חל על:   102הערה 

 תעשייתיות בלבד;המיועדות למטרות יחידות חימום  -

כגון אטמוספרה משתכת או נפיצה  ,לשימוש במקומות ששוררים בהם תנאים מיוחדים המיועדות יחידות חימום -

 (אבק, אדים או גז);

 ;))ב(2.17חלק  900(ת"י  גמישים דומיםמכשירי חימום שמיכות, כריות, פריטי לבוש ו -

 ;))ג(.812חלק  900(ת"י  שטיחוני חימוםמחממי רגליים ו -

 הניתן להסרה הרצפ המותקנות מתחת לכיסויולחימום חדרים המיועדות ם ויחידות חימושטיחים מחוממים  -
 )IEC 60335-2-106(; 

 .במכשירים אחרים גופי חימום גמישים המשולבות בעלותיריעות  -

 לאומי-לסעיפי התקן הבין הלאומיים פירוט השינויים והתוספות

 כללית:לאומית הערה 

 או המילים IEC 60335-1לאומי -שמאוזכר בו התקן הבין IEC 60335-2-96לאומי -בכל מקום בתקן הבין

"Part 1", 1חלק  900התקן הישראלי ת"י  ם בתקן ישראלי זהחל במקומ . 

 

2. Normative references 

תקנים ישראליים,  חלים זהבסעיף  המאוזכרים בתקן והמפורטיםלאומיים -במקום חלק מהתקנים הבין -

 להלן:מפורט כ

לאומי -התקן הבין
 וזכראהמ

 במקומו חלההתקן הישראלי 

 הערות

 המידע המפורט בעמודת ההערות(

 תקן זה)נכון ליום הכנת 

IEC 60884-1:2002 

IEC 60884-1:2002 

/AMD1:2006 

IEC 60884-1:2002 

/AMD2:2013 

 

-תקעים ובתי - 1.1חלק  32ת"י 
תקע לשימוש ביתי ולשימושים 

-תקע חד-דומים: תקעים ובתי
 16-מופעיים לזרם שאינו גדול מ

 דרישות כלליות -אמפר 

התקן הישראלי זהה, למעט שינויים 
 לאומי-ותוספות לאומיים, לתקן הבין

IEC 60884-1 – Edition 3.2: 2013-02 

 

ISO 3864-1  סמלים גרפיים  - 1חלק  3864ת"י
צבעי בטיחות וסימני בטיחות:  -

עקרונות תכן לסימני בטיחות 
במקומות עבודה ובשטחים 

 ציבוריים

התקן הישראלי זהה, למעט שינויים 
 לאומי-הביןותוספות לאומיים, לתקן 

ISO 3864-1 – First edition: 2002-05-15 

 

 
  

                                        
 IEC 60335-17-2 לאומי-תקן הביןל לאומיים, למעט שינויים ותוספות ,זהה .172חלק  900ת"י  התקן הישראלי )ב(

 .עדכוניו על, 2012) ממרס 3.0(מהדורה 
 IEC 60335-81-2 לאומי-תקן הביןל לאומיים, למעט שינויים ותוספות ,זהה .812חלק  900ת"י  התקן הישראלי )ג(

 .עדכוניו על, 2015) מאפריל 3.0(מהדורה 
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 לסעיף יוסף: -

 ישראליים , תקנות ומסמכיםחוקים

 על תקנותיו ועדכוניו ,1954-חוק החשמל, התשי"ד

7. Marking and instructions 

 במיליםמסתיים הו "a statement that, המתחיל במילים "במשפט הראשון ,c( המשנה בסעיף  .7.12.1

 "national wiring rules ,"" המיליםnational wiring rules "לוחיובמקומן  ,חלות אינן:   

 .על תקנותיו ועדכוניו 1954-חוק החשמל, התשי"ד

 , כמפורט להלן:203עד  201יוספו הסעיפים  32לאחר סעיף   -

 (rated values)ערכים נקובים  .201

 חל, ככל שהדבר ישים. 1חלק  900סעיף זה בתקן הישראלי ת"י           

 תאימות אלקטרומגנטית .202
 חל, ככל שהדבר ישים. 1חלק  900סעיף זה בתקן הישראלי ת"י           

 רמת רעש .203
       חל, ככל שהדבר ישים. 1חלק  900סעיף זה בתקן הישראלי ת"י           
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES – SAFETY –  

 
Part 2-96: Particular requirements for flexible  

sheet heating elements for room heating 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees. 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 60335-2-96 has been prepared by IEC technical committee 61: 
Safety of household and similar electrical appliances. 

This second edition cancels and replaces the first edition published in 2002, 
Amendment 1:2003 and Amendment 2:2008. This edition constitutes a technical revision. 

This edition includes the following significant technical changes with respect to the first 
edition: 

– aligns the text with IEC 60335-1:2010, and its Amendments 1 and 2; 
– some notes have been converted to normative text or deleted (5.6, 7.12.1, 10.1, 11.2.103, 

13.1, 13.2, 16.2, 16.3, 18.101, 18.102.5, 21.1, 22.103, 22.105, 22.106); 
– the strength test for heating units incorporating insulated wires intended to be installed in 

floors has been modified a (21.103); 
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– the scope and specific requirements have been added for heating units installed in walls 
below a height of 1,2 m (6.2, 7.1, 7.12.1, 7.12.6, 7.101, 11.2, 19.2, 22.106, 24.102, Annex 
AA). 

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

FDIS Report on voting 

61/5789/FDIS 61/5806/RVD 

 
Full information on the voting for the approval of this International Standard can be found in 
the report on voting indicated in the above table. 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts of the IEC 60335 series, under the general title: Household and similar 
electrical appliances – Safety, can be found on the IEC website. 

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its 
amendments. It was established on the basis of the fifth edition (2010) of that standard. 

NOTE 1 When “Part 1” is mentioned in this standard, it refers to IEC 60335-1. 

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to 
convert that publication into the IEC standard: Particular requirements for flexible sheet 
heating elements for room heating. 

When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies 
as far as is reasonable. When this standard states "addition", "modification" or "replacement", 
the relevant text in Part 1 is to be adapted accordingly. 

NOTE 2 The following numbering system is used: 

– subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1; 

– unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including 
those in a replaced clause or subclause;  

– additional annexes are lettered AA, BB, etc. 

NOTE 3 The following print types are used: 

– requirements: in roman type; 
– test specifications: in italic type; 
– notes: in small roman type. 

Words in bold in the text are defined in Clause 3. When a definition concerns an adjective, the adjective and the 
associated noun are also in bold. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document will be 

 reconfirmed, 

 withdrawn, 

 replaced by a revised edition, or 

 amended. 

NOTE 4 The attention of National Committees is drawn to the fact that equipment manufacturers and testing 
organizations may need a transitional period following publication of a new, amended or revised IEC publication in 
which to make products in accordance with the new requirements and to equip themselves for conducting new or 
revised tests. 
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It is the recommendation of the committee that the content of this publication be adopted for implementation 
nationally not earlier than 12 months or later than 36 months from the date of publication. 

The following additional differences exist in the countries indicated below. 

– 1: Flexible sheet heating elements that are cut on site are not allowed (France). 

– 1: The intended installation is not to include walls (USA). 

– 7.1: The intended installation is not to include walls (USA). 

– 7.12.1 c): The instructions in timber floors shall state that the heating unit is to be covered with additional 
insulation, be supplied through an isolating transformer, or be class II (Sweden). 

– 7.12.1 c): The instructions need not refer to residual current devices (USA). 

– Clause 18: The tests are different (USA). 

– 22.102: The test is different (USA). 

– 22.103: The test is different (USA). 

– 25.3: Heating units are not allowed to incorporate supply cords (USA). 
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INTRODUCTION 

It has been assumed in the drafting of this International Standard that the execution of its 
provisions is entrusted to appropriately qualified and experienced persons.  

This standard recognizes the internationally accepted level of protection against hazards such 
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in 
normal use taking into account the manufacturer's instructions. It also covers abnormal 
situations that can be expected in practice and takes into account the way in which 
electromagnetic phenomena can affect the safe operation of appliances. 

This standard takes into account the requirements of IEC 60364 as far as possible so that 
there is compatibility with the wiring rules when the appliance is connected to the supply 
mains. However, national wiring rules may differ. 

If an appliance within the scope of this standard also incorporates functions that are covered 
by another part 2 of IEC 60335, the relevant part 2 is applied to each function separately, as 
far as is reasonable. If applicable, the influence of one function on the other is taken into 
account.  

When a part 2 standard does not include additional requirements to cover hazards dealt with 
in Part 1, Part 1 applies. 

NOTE 1 This means that the technical committees responsible for the part 2 standards have determined that it is 
not necessary to specify particular requirements for the appliance in question over and above the general 
requirements. 

This standard is a product family standard dealing with the safety of appliances and takes 
precedence over horizontal and generic standards covering the same subject. 

NOTE 2 Horizontal and generic standards covering a hazard are not applicable since they have been taken into 
consideration when developing the general and particular requirements for the IEC 60335 series of standards. For 
example, in the case of temperature requirements for surfaces on many appliances, generic standards, such as 
ISO 13732-1 for hot surfaces, are not applicable in addition to Part 1 or part 2 standards. 

An appliance that complies with the text of this standard will not necessarily be considered to 
comply with the safety principles of the standard if, when examined and tested, it is found to 
have other features which impair the level of safety covered by these requirements. 

An appliance employing materials or having forms of construction differing from those detailed 
in the requirements of this standard may be examined and tested according to the intent of 
the requirements and, if found to be substantially equivalent, may be considered to comply 
with the standard. 
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES – SAFETY –  
 

Part 2-96: Particular requirements for flexible  
sheet heating elements for room heating 

 
 
 

1 Scope 

This clause of Part 1 is replaced by the following. 

This part of IEC 60335 deals with the safety of flexible sheet heating elements intended to 
be incorporated into floors and walls below 1,2 m and above 2,3 m and in ceilings, their rated 
voltage being not more than 250 V for single-phase installations and 480 V for other 
installations. 

Flexible sheet heating elements are converted into heating units that are incorporated in 
the building in accordance with the instructions after which the required level of protection 
against hazards is achieved. 

NOTE 101 Attention is drawn to the fact that 

– in many countries, different wiring rules apply; 

– for heating units intended to be used in vehicles or on board ships or aircraft, additional requirements can be 
necessary; 

– in many countries, additional requirements are specified by the national authorities for fire protection, the 
national authorities for building regulations, the national health authorities, the national authorities responsible 
for the protection of labour and similar authorities. 

NOTE 102 This standard does not apply to 

– heating units intended exclusively for industrial purposes; 

– heating units intended to be used in locations where special conditions prevail, such as the presence of a 
corrosive or explosive atmosphere (dust, vapour or gas); 

– blankets, pads, clothing and similar flexible heating appliances (IEC 60335-2-17); 

– foot warmers and heating mats (IEC 60335-2-81); 

– heated carpets and for heating units for room heating installed under removable floor coverings 
(IEC 60335-2-106); 

– flexible sheet heating elements incorporated in other appliances. 

2 Normative references 

This clause of Part 1 is applicable except as follows. 

Addition: 

IEC 60364-7-701:2006, Low-voltage electrical installations – Part 7-701: Requirements for 
special installations or locations – Locations containing a bath or shower 

IEC 60884-1:2002, Plugs and socket-outlets for household and similar purposes – Part 1: 
General requirements  
IEC 60884-1:2002/AMD1:2006  
IEC 60884-1:2002/AMD2:20131 

___________ 
1  There exists a consolidated edition 3.2:2013 that includes edition 3:2002, its Amendment 1:2006 and 

Amendment 2:2013. 
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ISO 3864-1, Graphical symbols – Safety colours and safety signs – Part 1: Design principles 
for safety signs and safety markings 

3 Terms and definitions 

This clause of Part 1 is applicable except as follows. 

3.1 Definitions relating to physical characteristics 

Replacement: 

3.1.9 
normal operation 
operation of the heating unit after incorporation into the building in accordance with the 
instructions. 

Flexible sheet heating elements, the current of which can vary depending on the length of 
the flexible sheet heating elements and those that can supply other flexible sheet heating 
elements are loaded so that the current marked on the flexible sheet heating elements 
flows through the heating unit. 

Heating units for storage heating applications are charged for 75 % of the rated charging 
period. 

3.1.101 
rated charging period 
longest uninterrupted charging period assigned to the heating unit by the manufacturer 

3.2 Definitions relating to means of connection 

Replacement: 

3.2.1 
supply leads 
set of wires intended for connecting the appliance to fixed wiring 

3.5 Definitions relating to types of appliances 

3.5.4 Addition: 

Heating units are considered to be fixed appliances. 

3.5.101 
flexible sheet heating element 
heating element consisting of sheets of electrical insulation laminated with electrical 
resistance material, or a base material on which electrically insulated heating wires are fixed 

Note 1 to entry: This definition does not preclude other methods of combining the insulation and resistance 
materials. 

3.5.102 
heating unit 
flexible sheet heating element equipped with means of connection to the supply and with 
insulation surrounding live parts 

Note 1 to entry: The heating unit can be partly or completely prefabricated. 
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3.5.103 
modular heating unit 
prefabricated assembly consisting of a heating unit and other materials to form a rigid 
construction for mounting on a ceiling 

3.5.104 
storage heating application 
use of heating units to heat thermal accumulating material 

Note 1 to entry: The heat is discharged naturally, the heat output being varied by adjusting the energy input. 

3.6 Definitions relating to parts of an appliance 

3.6.101 
electrode 
conductive part incorporated in a flexible sheet heating element for supplying the heating 
material 

4 General requirement 

This clause of Part 1 is applicable. 

5 General conditions for the tests 

This clause of Part 1 is applicable except as follows. 

5.2 Replacement: 

In general, eight samples are required for the tests. 

The tests of 13.3 and of Clauses 15 and 16 are carried out on one sample. 

The tests of 18.101 and of Clause 30 are carried out on one sample. 

The test of 21.102 is carried out on two samples. One of these samples is also used for the 
test of 22.101. 

The test of 22.103 is carried out on one sample. 

The remaining tests are carried out on the sixth sample. The other two samples are required 
for incorporating into the test arrangement to create the necessary thermal environment. 

NOTE 101 Additional samples can be necessary if tests have to be repeated. 

Nine samples of modular heating units are necessary for the tests of 11.2.102. 

Additional samples are necessary if the tests of 18.102 are carried out. 

Additional samples can be necessary for testing different sizes of heating units. 

The test of 22.105 is carried out on the same sample as that used for the test of 13.2. 

Two samples of the additional layer of material, of sufficient size to cover the heating unit, 
are required if the test of 21.104 is carried out. 
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5.3 Addition: 

The test of 22.105 is carried out after the test of 13.2. 

5.6 Addition: 

Thermostats sensitive to room air temperature or outdoor air temperature are short circuited. 
However, the thermostat is not short circuited if it can be set so that it does not cycle. 

5.10 Addition: 

However, for flexible sheet heating elements that are cut on site, the tests are carried out 
after connecting the supply leads and protecting the edges in accordance with the 
instructions. 

5.101 Heating units intended to be installed in walls above a height of 2,3 m are subjected 
to the tests for installation in ceilings. 

6 Classification 

This clause of Part 1 is applicable except as follows. 

6.1 Addition: 

Heating units need not be classified. However, if a heating unit is classified, the relevant 
requirements apply. 

6.2 Addition: 

Heating units for installation in concrete or similar material shall be at least IPX7. 

Other heating units shall be at least IPX1. 

7 Marking and instructions 

This clause of Part 1 is applicable except as follows. 

7.1 Modification: 

Instead of the marking of rated power input or rated current the following applies: 

– heating units shall be marked with their rated power input; 
– flexible sheet heating elements without connection between adjacent elements shall be 

individually marked with their rated power input; 
– other flexible sheet heating elements shall be marked with their rated power input per 

metre length. 

Flexible sheet heating elements shall be marked with their maximum current if 

– the current can vary depending on the length of the flexible sheet heating element; 
– other flexible sheet heating elements can be supplied through them. 

Addition: 

Flexible sheet heating elements shall be marked with: 
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– dimensions and distances to be taken into account; 
– a statement that the heating units have to be separated from other heat sources such 

as luminaires and chimneys; 
– description of the fixing areas of the heating unit and the separate screen, if 

applicable; 
– guidance on how to avoid air gaps between the flexible sheet heating element and 

the screed of concrete floors; 
– guidance on how to avoid damage to a flexible sheet heating element and its 

terminations in timber constructions due to relative movement after installation; 
– the lowest ambient temperature at which heating units may be installed; 
– the minimum radius for bending the flexible sheet heating element, if applicable; 
– a statement that heating units shall not cross expansion joints of the building or 

structure; 
– a statement to ensure that attachment of room fittings does not restrict heat emission 

from heated areas. 
Except for modular heating units, the instructions shall include the following:  
– precautions to be taken to avoid creasing the flexible sheet heating element; 
– a statement that the heating unit is not to be installed on irregular surfaces; 
– a description of the intended orientation and a statement that the heating unit is to be 

installed in this way (for heating units having non-symmetric construction); 
c) a statement that the installation is to be in accordance with the national wiring rules. The 

substance of the following information shall be included: 
– the heating units are to be supplied through a residual current device (RCD) having a 

rated residual operating current not exceeding 30 mA. The RCD shall not be of the 
time delayed type. Alternatively, except for installations in floors surrounding swimming 
pools or walls below a height of 2,3 m, they may be supplied through an isolating 
transformer. This statement is not required for class III heating units and for 
applications in 

 timber floors provided that the instructions for installation state that there is to be 
an air gap between the heating unit and the floor; 

 timber ceilings; 

 floors of concrete or similar material in dry locations (dry locations are areas 
outside zone 3 as defined in IEC 60364-7-701) as long as the basic insulation and 
additional electrical insulation each withstand the electric strength test of 16.3 for 
reinforced insulation; 

– how to connect heating units to the supply, giving the cross-sectional area of the 
leads, if applicable; 

– how to interconnect the heating units, giving the cross-sectional area of the leads, if 
applicable; 

– heating units shall be installed to avoid increasing the ambient temperature of any 
existing electrical installation; 

d) the maximum current allowed to flow through one heating unit when other units are 
supplied through it or when the current can vary depending on its length; 

e) list of controls, unless they are incorporated into the heating unit;  
f) the maximum thermal resistance between the heating unit and the room; 
g) the type of covering materials that are allowed to be used in conjunction with the heating 

units with a statement that the advice of the manufacturer is to be requested before 
materials other than those recommended are used; the thickness of covering materials, 
which for floors shall be at least 5 mm; 

h) characteristics of the thermal insulation that is to be inserted between separate heating 
units installed to heat a floor and the ceiling below it; 
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i) characteristics of the thermal insulation that is to be inserted between separate heating 
units installed to heat both sides of a wall; 

j) specification of any adhesive to be used; 
k) a statement that a label is to be fixed adjacent to the distribution board and that it has to 

contain the locations of the heating units; 
l) if the heating units are installed in a suspended ceiling, or are accessible from the roof 

space, a statement that a label giving this information is to be fixed to the access point of 
the ceiling; 

m) in applications in timber floors, a statement indicating that heating units having basic 
insulation only shall be covered by additional electrical insulation or supplied through an 
isolating transformer. 

NOTE 101 A summary of particular installation requirements for different applications is given in Annex AA. 

7.12.101 The instructions for applications in floors of concrete or similar material or under 
tiles shall state that 

a) a grid is to be installed above the heating unit. The grid is to 
– be protected against corrosion but not electrically insulated; 
– be electrically and mechanically equivalent to a steel grid having a mesh not more than 

50 mm × 50 mm and a wire diameter of 1 mm, unless the grid covers 

 class II heating units; 

 heating units installed with additional electrical insulation; 
– fully cover the heating unit including the fixing areas. It may cover several heating 

units; 
– be connected to earth; 
– be fitted with terminals suitable for the connection of two conductors each having a 

nominal cross-sectional area of 2,5 mm2; 
– be checked for electrical continuity during installation. 
The grid is not required for 
– class III heating units; 
– class II heating units supplied through an isolating transformer; 
– class II heating units that are installed in dry locations (dry locations are areas 

outside zone 3 as defined in IEC 60364-7-701) and are supplied through a residual 
current device (RCD); 

– heating units installed in dry locations (dry locations are areas outside zone 3 as 
defined in IEC 60364-7-701) if the basic insulation and additional electrical insulation 
each withstand the electric strength test of 16.3 of reinforced insulation; 

– heating units incorporating a metallic shield or braid having a resistance per unit 
length equivalent to that of 0,5 mm2 copper wire; 

b) when the heating units have been positioned, they must be covered with an additional 
layer of material for mechanical protection. If the heating units are placed on concrete, a 
similar layer is to be inserted between the heating unit and the concrete. Adjacent layers 
are to overlap and be fixed to each other. The layer is to extend up each wall to the 
surface level of the screed. These statements are not required if 
– screened insulated heating wires are covered with a sheath complying with 21.103; 
– the additional electrical insulation complies with the test of 21.102; 

c) when heating units having basic insulation only, other than those supplied at safety 
extra-low voltage, are provided with additional electrical insulation, this additional 
insulation is to be placed directly on the heating unit; 

d) class II heating units are to be installed at a distance of at least 30 mm from conductive 
parts of the building, such as water pipes. 
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NOTE These instructions apply to applications where the concrete or similar material is laid on a timber floor. 

7.12.102 The instructions for applications in metallic ceilings or metallic floors for heating 
units with basic insulation only, other than those supplied at safety extra-low voltage, shall 
state that 

a) the flexible sheet heating element is to be fully covered by the ceiling or floor; 
b) the metallic parts of the ceiling or floor are to be earthed. The instructions shall state that 

they have to be fitted with terminals suitable for the connection of two conductors each 
having a nominal cross-sectional area of 2,5 mm2 and explain how the connection to the 
earthing terminal is to be made to ensure a low resistance. The statements regarding the 
need for earthing are not required if it is stated that a layer of additional electrical 
insulation is to be installed between the heating unit and the ceiling. If this insulation is 
not provided, the name of the manufacturer and reference of the insulation shall be given. 

7.12.103 The instructions for applications on floors where the heating units are to be 
covered by tiles shall state that the heating units are to be covered by additional electrical 
insulation, unless the heating units are class I, class II or class III. 

7.12.104 The instructions for flexible sheet heating elements that can be cut on site shall 
state that this work is only to be carried out by persons authorized by the manufacturer and 
shall give information on how to  

– cut the flexible sheet heating elements; 
– protect the edges of the flexible sheet heating elements; 
– connect the supply leads and the interconnection leads, and insulate the connections. 

7.12.105 The instructions for heating units for storage heating applications shall specify 
the rated charging period. 

7.12.106 Unless heating units 

– incorporate a metallic shield or braid having a resistance per unit length equivalent to that 
of 0,5 mm2 copper wire; or  

– are of class III; or 
– consist of a base material on which metallically screened electrically insulated heating 

wires are fixed and are for application in walls below a height of 1,2 m, 

their instructions shall state that the heating units shall be of the type constructed with an 
electrical conductive screen. The heating unit shall be installed so that the screen is towards 
the covering material. 

The instructions for heating units which are for application in walls below a height of 1,2 m 
and with a separate electrical conductive screen shall state that the screen shall be placed 
between the covering material and the heating unit. 

The instructions for heating units which are for application in walls, shall state that the 
heating unit shall be installed: 

– between 0,2 m and 1,2 m above the floor; or 
– above 2,3 m above the floor. 

The screen is to be connected to the earthing conductor of the fixed installation. 

If the heating unit is installed in an internal wall with the distance between the wall materials 
less than 50 mm, the heating unit shall be installed so that the screen is towards the wall 
covering material on both sides of the heating unit. 
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The instructions for heating units with detachable protection circuit shall give instructions 
for their installation. 

7.14 Modification: 

The test with petroleum spirit is not carried out. 

Addition: 

If symbols are used relating to the intended installation or heating mode, the superimposed 
rectangle shall have a height of at least 15 mm. 

7.15 Modification: 

Only the requirements for switches and controls are applicable. 

7.101 A label that contains sufficient space for the locations of the heating units to be listed 
shall be provided for each installation giving 

– the name, trade mark or identification mark of the manufacturer or responsible vendor; 
– the model or type reference. 

It shall state the substance of the following: 

– flexible sheet heating units are installed in the ceiling/wall/floor, as applicable; 
– do not restrict the thermal emission of the heated ceiling/wall/floor, as applicable; 
– do not affix materials other than those recommended; 
– do not insert nails, screws and do not drill in other than heating free areas; 
– this label shall be fixed to or adjacent to the distribution board that supplies the heating 

unit. 

If heating units are installed in walls below a height of 1,2 m, the label shall state the 
locations of the heating free areas or heated areas. 

Compliance is checked by inspection. 

8 Protection against access to live parts 

This clause of Part 1 is applicable. 

9 Starting of motor-operated appliances 

This clause of Part 1 is not applicable. 

10 Power input and current 

This clause of Part 1 is applicable except as follows. 

10.1 Addition: 

The requirement also applies to the rated power input per metre length of flexible sheet 
heating elements. 
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11 Heating 

This clause of Part 1 is applicable except as follows. 

11.1 Addition: 

The tests are carried out in a room that is maintained at an ambient temperature of 
20 °C ± 2 °C. 

11.2 Replacement: 

Heating units intended to be installed in ceilings are positioned in accordance with 11.2.101. 

Modular heating units for suspended ceilings are positioned in accordance with 11.2.102. 

Heating units intended to be installed in floors are positioned in accordance with 11.2.103. 

Separate heating units intended to heat a timber floor and the ceiling below it are positioned 
in accordance with 11.2.104. 

Heating units intended to be installed in timber walls below 1,2 m are positioned in 
accordance with 11.2.105. 

Separate heating units intended to heat both sides of a timber wall are positioned in 
accordance with 11.2.106. 

Heating units intended to be installed in walls or against walls of concrete or similar material 
are positioned in accordance with 11.2.107. 

If a heating unit is provided with a thermostat having a separate sensor, the sensor is 
located on the centreline of one of the adjacent heating units but minimum 0,3 m outside the 
area of the thermal insulation placed on the floor and minimum 0,3 m from the edge of the 
heated area. 

11.2.101 Heating units intended to be installed in a timber ceiling are placed in a test 
framework, as shown in Figure 101. An area of at least 4 m2 having a shorter dimension not 
less than 2 m is covered by at least three heating units, the unit under test being placed in 
the middle. The heating units are installed in accordance with the instructions, attention 
being paid to where they can be located under parts of timber structures such as 
cross-members. The upper side of the heating units is fully covered by a layer of thermal 
insulation having a thermal resistance of approximately 5 m2K/W. The underside of the 
heating units is covered with the most unfavourable material listed in the instructions. 

The test framework is suspended so that there is a space having a height of approximately 
0,3 m above its upper surface and at least 1,5 m below the lower surface. The test framework 
is surrounded by wooden boards extending approximately 0,2 m below its lower surface. 

If the instruction for installation allows the use of gypsum boards as a covering material, an 
additional test is carried out using this material. 

Heating units intended to be installed in a metallic ceiling are installed in accordance with the 
instructions. 

לי.
רא

ש
הי

ם 
קני

הת
ון 

מכ
 ל

ות
ור

שמ
ת 

ויו
זכ

 ה
כל

א. 
הי

ש
ך 

דר
ל 

בכ
ל 

כפ
ש

 ל
או

ץ 
פי

לה
ק, 

תי
הע

 ל
לם

לצ
ין 

 א
ד.

לב
 ב

שי
אי

ש 
מו

שי
 ל

עד
 נו

זה
קן 

 ת
.0

1.
07

.2
02

5 
נה

קי
 ת

הל
מינ

ה 
כל

כל
 ה

רד
ש

 מ
נה

קי
 ת

הל
מינ

ה 
כל

כל
 ה

רד
ש

מ



 – 18 – IEC 60335-2-96:2019 © IEC 2019 

11.2.102 Nine modular heating units are installed in accordance with the instructions. They 
are arranged in a three by three matrix, the heating unit under test being located in the 
centre as shown in Figure 102. However, if a dimension of the matrix is less than 1,8 m, 
additional heating units are installed. The upper surface of the matrix is fully covered with a 
layer of thermal insulation so that the total thermal resistance above the flexible sheet 
heating elements is approximately 5 m2K/W. The insulation is positioned so that it is in full 
contact with the top surfaces of the heating units. 

The test framework is suspended so that there is a space having a height of approximately 
0,3 m above its upper surface and at least 1,5 m below its lower surface. The test framework 
is surrounded by wooden boards extending approximately 0,2 m below its lower surface and 
up to the ceiling of the room.  

11.2.103 Heating units intended to be installed in a timber floor are placed in a test 
framework, as shown in Figure 103. Heating units intended to be installed on top of a timber 
floor are placed in a test framework as shown in Figure 107. An area of at least 4 m2 having a 
shorter dimension not less than 2 m is covered by at least three heating units, the unit under 
test being placed in the middle. Thermal insulation having a thermal resistance of 
approximately 5 m2K/W is located below the heating units. The heating units are installed in 
accordance with the instructions for installation, attention being paid to where they can be 
located over parts of the timber structure such as cross-members. The upper side of the 
framework is covered with the most unfavourable floor with regard to the total thermal 
resistance in accordance with the instructions for installation, an air gap being maintained as 
shown in the figures, if specified in the instructions. 

The test framework has a free space of at least 0,1 m below its lower surface and at least 
1,5 m above its upper surface. The test framework is surrounded by wooden boards extending 
at least 1 m above its upper surface. 

A piece of thermal insulation having a thermal resistance of approximately 1,25 m2K/W is 
placed on the floor centrally across the heating units, as shown in Figure 103 and Figure 107. 
The insulation has a length of 0,8 m and a width equal to that of the heating unit. 

Heating units intended to be installed in a floor of concrete or similar material are placed as 
shown in Figure 104. Heating units intended to be installed above a floor of concrete or 
similar material are placed as shown in Figure 108. Heating units are installed in accordance 
with the instructions for installation, any specified additional electrical insulation being placed 
over them. An area of at least 4 m2, having a shorter dimension not less than 2 m, is covered 
by at least three heating units, the unit under test being placed in the middle. Thermal 
insulation having a thermal resistance of approximately 2,5 m2K/W is located underneath the 
heating units. For heating units intended to be installed in concrete or similar material, the 
thermal insulation is supported by a dull black painted plywood board approximately 20 mm 
thick. 

The heating units are covered with the additional layer, if specified in the instructions. They 
are then covered with a layer of concrete approximately 40 mm thick or the thickness stated in 
the instructions, whichever is greater. Instead of pouring concrete, the concrete layer may 
consist of concrete slabs 40 mm thick and having dimensions at least 500 mm × 500 mm, the 
gaps between the slabs being filled with dry sand. If the heating unit is intended for a 
storage heating application, the thickness of the concrete is increased to 80 mm. The 
concrete layer is not included for heating units intended to be installed on top of a concrete 
floor. A grid is included in the test arrangement if specified. The floor is covered with the most 
unfavourable flooring material listed in the instructions for installation. There is a free space of 
at least 1,5 m above the floor. 

Thermal insulation may be used instead to represent the most unfavourable flooring material. 
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A piece of thermal insulation having a thermal resistance of approximately 1,25 m2K/W is 
placed on the floor centrally across the heating units, as shown in Figures 104 and 108. The 
insulation has a length of 0,8 m and a width equal to that of the heating unit. 

Part of the thickness of concrete may be replaced by sand provided that the thermal 
resistance is maintained. 

Care shall be taken to minimize air gaps in the floor and between the slabs of concrete. 

In order to measure the highest temperature rise of the floor, it may be necessary to repeat 
the test with the covering material having the minimum thickness specified in the instructions. 

Heating units intended to be installed in metallic floors are installed in accordance with the 
instructions. 

11.2.104 Separate heating units intended to heat a timber floor and the ceiling below it are 
installed in a test framework shown in Figure 105 in accordance with the instructions. An area 
of at least 4 m2 having a shorter dimension not less than 2,0 m is covered by two sets of at 
least three heating units separated by thermal insulation. The heating units under test are 
placed in the middle, one over the other. The insulation has a thermal resistance of 
approximately 1,45 m2K/W unless a lower value is specified in the instructions. The other 
details for the arrangement are as specified in 11.2.101 and 11.2.103 for timber constructions. 

11.2.105 Heating units intended to be installed in timber walls below 1,2 m are placed in a 
test framework, as shown in Figure 110. An area of at least 4 m2 having a shorter dimension 
not less than 2 m is covered by at least three heating units, the unit under test being placed 
in the middle. The heating units are installed in accordance with the instructions, attention 
being paid to where they can be located under parts of timber structures such as 
cross-members. 

The side, towards the room to be heated, of the heating units is covered with the most 
unfavourable covering material listed in the instructions. The side without the heating units is 
fully covered by a layer of thermal insulation having a thermal resistance of approximately 
5 m2K/W and which is held against the heating unit according to the instructions for 
installation. 

Covering material is added even to the side of the wall without the heating units. No air gap 
is to be left between the covering material and the thermal insulation. 

The test framework is situated so that there is a space having a width of approximately 0,3 m 
from its unheated surface and at least 1,5 m from the surface to be heated. The test 
framework is surrounded by wooden boards extending approximately 0,2 m from the covering 
material. 

A piece of thermal insulation having a thermal resistance of approximately 1,25 m2K/W is 
placed against the wall towards the room centrally across the heating units, as shown in 
Figure 110. The insulation has a length of 0,8 m and a width equal to that of the heating unit. 

If the instruction for installation allows the use of gypsum boards as a covering material, an 
additional test is carried out using this material. 

Heating units intended to be installed in a metallic wall are installed in accordance with the 
instructions. 
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11.2.106 Separate heating units intended to heat a timber wall on both sides are installed 
in a test framework shown in Figure 111 in accordance with the instructions. An area of at 
least 4 m2 having a shorter dimension not less than 2,0 m is covered by two sets of at least 
three heating units separated by a thermal insulation. The heating units under test are 
placed in the middle, one opposite the other. The insulation has a thermal resistance of 
approximately 1,45 m2K/W unless a lower value is specified in the instructions. The test 
framework is surrounded by wooden boards extending approximately 0,2 m from the covering 
material. The other details for the arrangement are as specified in 11.2.101 and 11.2.103 for 
timber constructions. 

A piece of thermal insulation having a thermal resistance of approximately 0,9 m2K/W is 
placed against one of the walls centrally across the heating units, as shown in Figure 111. 
The insulation has a length of 0,8 m and a width equal to that of the heating unit. 

11.2.107 Heating units intended to be installed in a wall of concrete or similar material are 
placed as shown in Figure 112. Heating units intended to be installed against a wall of 
concrete or similar material are placed as shown in Figure 113. Heating units are installed in 
accordance with the instructions for installation, any specified additional electrical insulation 
being placed against them. An area of at least 4 m2, having a shorter dimension not less than 
2 m, is covered by at least three heating units, the unit under test being placed in the middle. 
Thermal insulation having a thermal resistance of approximately 2,5 m2K/W is located on the 
back side of the heating units. For heating units intended to be installed in concrete or 
similar material, the thermal insulation is supported by a dull black painted plywood board 
approximately 20 mm thick. 

The heating units are covered with the additional layer, if specified in the instructions. They 
are then covered with a layer of concrete approximately 40 mm thick or the thickness stated in 
the instructions, whichever is greater. Instead of pouring concrete, the concrete layer may 
consist of concrete slabs 40 mm thick and having dimensions at least 500 mm × 500 mm, the 
gaps between the slabs being filled with fine grain concrete. If the heating unit is intended for 
a storage heating application, the thickness of the concrete is increased to 80 mm. The 
concrete layer is not included for heating units intended to be installed against a concrete 
wall. A grid is included in the test arrangement if specified. The wall is covered with the most 
unfavourable covering material listed in the instructions for installation. There is a free space 
of at least 1 5 m from the wall. The test framework is surrounded by wooden boards extending 
approximately 0,2 m from the covering material. 

Care shall be taken to minimize air gaps in the wall and between the slabs of concrete. 

11.7 Replacement: 

Heating units are operated until steady conditions are established. 

Heating units for storage heating applications are operated as specified for normal 
operation or until the charging control operates for the first time if this occurs first. 

11.8 Addition: 

The temperature rise of surfaces shall not exceed the values shown in Table 101. 
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Table 101 – Temperature rise limits for surfaces 

Part 
Temperature rise 

K 

Floor surface, 5 cm outside the edge of the piece of thermal insulation 

Wood of the test framework 

Surface of the flexible sheet heating element and additional electrical insulationb 

  22a 

 60 

 – 
a For storage heating applications, the temperature rise may be up to 4 K higher for a period not exceeding 

3 h. 
b No temperature rise limit is specified. However, the temperature has to be determined in order that other 

tests of the standard can be carried out. 

 

12 Void 

13 Leakage current and electric strength at operating temperature 

This clause of Part 1 is applicable except as follows. 

13.1 Addition: 

The heating units are installed as specified in 11.2, the most unfavourable covering material 
with respect to its electrical insulation characteristics being used. 

The concrete shall be fully dry before the test. 

13.2 Addition: 

The value specified for class 0 appliances applies to heating units having basic insulation 
only. 

The value specified for class II appliances applies to heating units intended to be installed 
on a conductive surface and those covered by concrete or similar material. 

If the heating unit is intended to be installed on a conductive surface or covered by concrete 
or similar material, any additional electrical insulation specified in the instructions is placed in 
position. 

Grids and screens of insulated heating wires are disconnected from earth. 

The metal foil is placed on accessible surfaces. It is connected to the metal support of the 
test arrangement when testing modular heating units. The metal foil is not brought into 
contact with the terminations of grids or screens of insulated heating wires. 

13.3 Modification: 

The test is carried out directly on a heating unit and additional electrical insulation. The test 
voltage is applied after they have been conditioned for a period of 1 h at the temperature 
determined during the test of Clause 11. 

14 Transient overvoltages 

This clause of Part 1 is applicable. 
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15 Moisture resistance 

This clause of Part 1 is applicable except as follows. 

15.1 Addition: 

The test is carried out directly on a heating unit. 

15.1.1 Addition: 

IPX7 heating units are immersed for 72 h. 

15.1.2 Replacement: 

Heating units, other than IPX7 heating units, are placed horizontally on a perforated support 
in accordance with IEC 60529, taking into account the marking of orientation. If the orientation 
is not marked, they are tested in both positions. 

15.3 Modification: 

The test is carried out directly on a heating unit and additional electrical insulation. 

16 Leakage current and electric strength  

This clause of Part 1 is applicable except as follows. 

16.1 Modification: 

The tests are carried out directly on a heating unit and additional electrical insulation. 

16.2 Addition: 

The value specified for class 0 appliances applies to heating units with basic insulation 
only. 

The value specified for class II appliances applies to heating units intended to be installed 
on a conductive surface or covered by concrete or similar material. 

If the heating unit is intended to be installed on a conductive surface or covered by concrete 
or similar material, any electrical insulation specified in the instructions is placed in position. 

16.3 Addition: 

The values specified for class 0 appliances apply to heating units with basic insulation 
only. 

The values specified for class II appliances apply to heating units intended to be installed 
on a conductive surface or covered by concrete or similar material. 

If the heating unit is intended to be installed on a conductive surface or covered by concrete 
or similar material, any electrical insulation specified in the instructions is placed in position. 

For heating units with basic insulation only, other than those supplied at safety extra-low 
voltage, that are provided with additional electrical insulation for application in floors of 
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concrete or similar material, each insulation shall withstand the test voltage specified for 
reinforced insulation. 

For heating units with basic insulation only, other than those supplied at safety extra-low 
voltage, that are provided with additional electrical insulation for application in metallic 
ceilings, this additional insulation shall withstand the test voltage specified for supplementary 
insulation. 

For heating units with basic insulation only, other than those supplied through an isolating 
transformer, that are provided with additional electrical insulation for application in timber 
floors, this additional insulation shall withstand the test voltage specified for supplementary 
insulation. 

17 Overload protection of transformers and associated circuits 

This clause of Part 1 is applicable. 

18 Endurance 

This clause of Part 1 is applicable except as follows.  

18.101 The connections from the flexible sheet heating element to the supply leads and 
to interconnection leads shall be reliable. 

Compliance is checked by the following test. 

The heating unit is placed in a heating cabinet at a temperature of 20 °C ± 2 °C and is 
supplied with a voltage so that the current is equal to the value marked on the flexible sheet 
heating element or to the rated current, as applicable. The voltage drop at each connection 
is measured. 

The length of the heating unit shall be as short as possible but not less than 0,5 m. The 
heating unit is not moved after it has been placed in the cabinet. 

If the connections are made by using crimp connectors, the voltage drop measurement is 
carried out between the supply lead and the connector as well as between the connector and 
the flexible sheet heating element. The measuring points are as close as possible to the 
connections. 

The heating unit is heated in cycles. Each cycle has a duration of 1 h and comprises 

– a period of 30 min, during which 

 the heating unit is supplied with the voltage that was applied when the voltage drop 
was measured; 

 for the first 20 min, the temperature of the heating cabinet is raised to 85 °C or to the 
temperature of the flexible sheet heating element determined during the test of 
Clause 11, whichever is lower; 

 for the last 10 min, the temperature of the heating cabinet is maintained within ±5 K of 
this temperature. 

– a period of 20 min, during which the temperature is lowered to approximately 30 °C; 
– a stabilization period of 10 min. 

The temperature in the heating cabinet is measured at a distance of at least 50 mm from the 
heating unit. Forced cooling may be used. 
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The test is carried out for 400 cycles. The temperature of the heating cabinet is then reduced 
to 20 °C ± 2 °C and the voltage drop at each connection is measured again. 

The voltage drop shall not exceed 22,5 mV or 1,5 times the first value measured, whichever is 
lower. 

After the test, inspection shall show no damage to the extent that compliance with this 
standard is impaired. 

18.102 The electrical connections between the resistance material and electrodes of 
flexible sheet heating elements shall be reliable. 

Compliance is checked by tests that are carried out on two heating units, each having a 
length exceeding 1 m. 

One heating unit is subjected to the test of 18.102.2 after which it is subjected to the test of 
18.102.5. The other heating unit is subjected to the tests of 18.102.1 to 18.102.5. 

After the tests, the voltage drop of the second heating unit, determined at the location where 
bending is applied during the tests of 18.102.2, shall not exceed 1,5 times the voltage drop 
that was determined on the first heating unit. In addition, the average voltage drop 
determined at the other locations of the second heating unit, shall not exceed 1,5 times the 
average voltage drop of the first heating unit. 

Inspection shall show no contact degradation such as pitting under the electrodes or damage 
adjacent to the electrodes. 

18.102.1 The heating unit is wound on a cylindrical mandrel having a diameter equal to 
twice the minimum radius for bending the flexible sheet heating element specified in the 
instructions and then unwound. This is repeated with the other face of the flexible sheet 
heating element against the mandrel.  

The test is carried out three times. 

If the instructions state that the heating unit is only to be wound in one direction, the test is 
carried out six times in this direction. 

18.102.2 Part of the heating unit is held between two boards 100 mm thick and of sufficient 
size to fully cover the width of the flexible sheet heating element. One pair of edges of the 
boards is rounded with a radius of 50 mm. 

The assembly is placed in an ambient temperature of –5 °C or the lowest ambient 
temperature specified for installation, whichever is lower. When the flexible sheet heating 
element has reached this temperature, its free end is bent over the rounded edges of the 
boards. It is bent through an angle of 180° and back to its normal position, in both directions. 
This bending operation is carried out three times. 

18.102.3 The heating unit is placed in a humidity cabinet having a relative humidity of 
80 % ± 5 % and a temperature of 40 °C ± 2 °C. It is supplied at rated voltage and operated 
for 1 h after which the supply is switched off for 1 h. 

The test is carried out for 1 000 cycles. 

18.102.4 The heating unit is subjected to the test of 18.101 which is carried out for 
2 000 cycles. However, the voltage drop and inspection for damage is not determined. 
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18.102.5 The heating unit is placed on a horizontal surface and supplied at rated voltage. 
A needle is inserted into the resistance material of the flexible sheet heating element at an 
angle of 45 ° and at a distance of 5 mm from the inside edge of the electrode. 

Any conductive material between the electrode and the resistance material is considered to 
be part of the electrode. A jig such as that shown in Figure 106 may be used to locate the 
needle. 

The voltage (Um) between the needle and the supply connection to the electrode is measured. 

Compensation for the voltage drop in the electrode itself is allowed. 

 

r
m

5U
U U

d
 

where 

Um is the voltage measured between the needle and the supply connection to the electrode; 
Ur is the rated voltage of the heating unit; 
d is the distance, in millimetres, between the inside edges of the electrodes. If the 

conductive path is not perpendicular to the electrodes, the distance is measured along 
the centreline of the path. 

The voltage drop is determined at the location where bending is applied during the test of 
18.102.2. It is also determined at not less than six other locations and the average value is 
calculated. 

The location of the test points may be selected with the aid of thermal imaging equipment. 

18.103 The resistance of the heating unit shall not decrease significantly during use. 

Compliance is checked by the following test. 

The heating unit is placed in a heating cabinet having a temperature 5 K higher than the 
temperature on the surface of the flexible sheet heating element determined during the test 
of Clause 11. 

After a period of 2 h, the resistance of the heating unit is measured. The resistance is 
measured again at intervals not exceeding 72 h. The heating unit is left in the heating 
cabinet for 3 000 h. During the test, the resistance of the heating unit shall not decrease by 
more than 5 % below the value measured after the initial period of 2 h.  

19 Abnormal operation 

This clause of Part 1 is applicable except as follows. 

19.2 Addition: 

For ceiling applications, a piece of thermal insulation having a thermal resistance of 
approximately 0,9 m2K/W is held against the ceiling covering material and located centrally 
across the heating units. It has a length of 0,8 m and a width equal to that of the heating 
unit. 
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For wall applications, a piece of thermal insulation having a thermal resistance of 
approximately 1,45 m2K/W is held against the wall covering material and located centrally 
across the heating units. It has a length of 0,8 m and a width equal to that of the heating 
unit. 

For wall applications, if the heating unit is intended to be installed on both sides of a wall, a 
piece of thermal insulation having a resistance of approximately 1,45 m2K/W is held against 
the wall on both sides and located centrally across the heating units. It has a length of 0,8 m 
and a width equal to that of the heating unit. 

For floor applications, the thermal resistance of the piece of thermal insulation placed on the 
floor is increased to approximately 1,45 m2K/W and is placed in the most unfavourable 
position. 

For storage heating applications, the heating units are charged for the rated charging 
period. 

19.13 Addition: 

The temperature rise of the floor and the wood of the test framework shall not exceed 150 K. 

20 Stability and mechanical hazards  

This clause of Part 1 is not applicable. 

21 Mechanical strength 

This clause of Part 1 is applicable except as follows. 

21.1 Addition: 

The blows are only applied to rigid parts of the heating unit. 

Heating units are subjected to the tests of 21.101. 

Heating units intended to be installed in floors are also subjected to the test of 21.102. 

Heating units incorporating insulated wires intended to be installed in floors are also 
subjected to the test of 21.103. 

The additional layer of material covering heating units in floors of concrete or similar material, 
or under tiles, is subjected to the test of 21.104. 

These tests are not applicable to modular heating units. 

21.101 Part of the flexible sheet heating element is held between two boards 100 mm thick 
and of sufficient size to fully cover the width of the flexible sheet heating element. One pair 
of edges of the boards is rounded with a radius of 50 mm. 

The assembly is placed in an ambient temperature of –5 °C or the lowest ambient 
temperature specified for installation, whichever is lower. When the flexible sheet heating 
element has reached this temperature, its free end is bent over the rounded edges of the 
boards. It is bent through an angle of 180 ° and back to its normal position, in both directions. 
This bending operation is carried out three times. 
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The heating unit shall then withstand the electric strength test of 16.3 and shall not be 
damaged to such an extent that compliance with this standard is impaired. 

21.102 This test is carried out on two heating units. The heating unit is placed on a 
horizontal steel plate having a smooth surface and the surface of the flexible sheet heating 
element is scratched by means of a hardened steel pin, the end of which has the form of a 
cone with an angle of 40°. Its tip is rounded with a radius of 0,25 mm ± 0,02 mm. The pin is 
loaded so that the force exerted along its axis is 10 N ± 0,5 N for applications in concrete and 
similar floors and 5 N ± 0,5 N for applications in other floors. The scratches are made by 
drawing the pin along the surface at a speed of approximately 20 mm/s. The pin is held at an 
angle of 5° to 10° from the vertical in the direction of movement. 

Three scratches, at least 50 mm apart, are made on both sides of one flexible sheet heating 
element. They are made parallel with the length of the heating unit and at least 10 mm from 
one of the edges. The length of the scratches is approximately equal to the width of the 
heating unit. If the flexible sheet heating element incorporates electrodes, one of the 
scratches is made along one of the electrodes. 

Two similar scratches are made across the full width on both sides of the other flexible sheet 
heating element. 

The heating unit shall then withstand the electric strength test of 16.3. 

21.103 The part of the heating unit containing an insulated heating wire is placed on a rigid 
steel plate. A steel rod, 6 mm in diameter, is placed across the heating wire so that it is only 
in contact in one location. 

A force is applied to the rod for 30 s and has a value of  

– 600 N, for heating units for applications in floors of concrete;  

– 300 N, for heating units for other floor applications.  

The force is applied to five different locations at least 50 mm apart. 

The heating unit shall then withstand the electric strength test of 16.3. If the insulated 
heating wire contains more than one conductor, the test for basic insulation is also carried 
out between the conductors.  

If the heating unit contains screened insulated wires covered by a sheath, the test for basic 
insulation is also carried out between the conductors and the screen. 

There shall be no penetration of the sheath. 

21.104 A sample of the additional layer of material is placed on a horizontal steel plate 
having a smooth surface and is scratched by means of a hardened steel pin, the end of which 
has the form of a cone with an angle of 40°. Its tip is rounded with a radius of 
0,25 mm ± 0,02 mm. The pin is loaded so that the force exerted along its axis is 10 N ± 0,5 N 
for applications in concrete and similar floors and 5 N ± 0,5 N for other applications. The pin 
is held at an angle of 80° to 85° to the horizontal and scratches are made by drawing the pin 
along the surface at a speed of approximately 20 mm/s. 

Three scratches are made at least 50 mm apart. Scratches shall be at least 10 mm from one 
of the edges. The length of the scratches is approximately equal to the width of the heating 
unit. 

Similar scratches are made on the second sample, but at right angles to the direction of the 
scratches on the first sample. 
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There shall be no penetration of the material. 

22 Construction 

This clause of Part 1 is applicable except as follows. 

22.101 The means of connection to the supply shall be securely fixed to the flexible sheet 
heating element. 

Compliance is checked by the following test which is carried out on two heating units. 

The heating unit is laid flat on a horizontal surface and held in position so that approximately 
100 mm length of flexible sheet heating element together with the supply leads hang over 
the edge of the surface. The free length of the supply leads is approximately 300 mm. 

A force of 60 N is applied without jerks to each supply lead for 1 min. The test is repeated 
after a rest period of 1 min. 

There shall be no damage to the lead, connection or flexible sheet heating element 
impairing compliance with this standard. The heating unit shall withstand the electric strength 
test of 16.3. 

22.102 The insulation covering the connections and the edges of the flexible sheet heating 
element shall not affect the material of the flexible sheet heating element. 

Compliance is checked by the following test. 

The heating unit is placed in a cabinet at a temperature of 80 °C or 45 °C plus the 
temperature rise determined during the test of Clause 11, whichever is higher. The test is 
carried out for 336 h. 

After the heating unit has cooled down to approximately room temperature, it shall withstand 
the electric strength test of 16.3. 

22.103 The sheets of electrical insulation of laminated flexible sheet heating elements 
shall be reliably bonded together. However, if the heating units are for application in a floor 
of concrete or similar material, only the edges of the flexible sheet heating element have to 
be bonded. 

Compliance is checked by the following test. 

Two sets of three samples having dimensions approximately 15 mm × 150 mm are cut from a 
new flexible sheet heating element. The samples for each set are taken from the edge and 
from the heating surface both perpendicular and parallel to an edge. For applications in floors 
of concrete or similar material, the set consists of one sample that is cut from the edges. 

One set is placed for 336 h in a heating cabinet corresponding to the temperature of the 
flexible sheet heating element determined during the test of Clause 11. 

The layers of insulation are then separated at one end of each of the samples and attached to 
the clamps of a tensile machine in turn. 

If it is not possible to separate the layers, specially prepared samples may be used. 

The clamps are separated at a rate of 250 mm/min ± 50 mm/min. 
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The bond strength of each sample shall be at least 1,5 N. 

The average bond strength of the conditioned samples shall be not less than 80 % of the 
average bond strength of the unconditioned samples. 

22.104 Connecting devices fitted to supply leads and interconnection leads shall be of 
class II construction. It shall not be possible to separate them without the aid of a tool. 

Compliance is checked by inspection. 

22.105 Heating units of class II construction intended to be installed under floors in damp 
locations shall not subject the user to excessive capacitive currents. 

Heating units having basic insulation only, but covered with additional electrical insulation, 
are considered to be class II construction. 

Compliance is checked by the following test. However, the test is not carried out if the 
instructions for installation specify that an air gap is required between the heating unit and 
the floor. 

The grid is connected to earth and to a metal foil having an area approximately 
200 mm × 100 mm through the measurement instrument shown in Figure 109. The surface of 
the floor directly above a heating unit is covered with 0,25 l of water containing 
approximately 1 % NaCl and left for 2 h. The metal foil is placed on the wet surface and the 
heating units are supplied at 1,06 times rated voltage. 

22.106 Heating units other than class III heating units for wall installations below a height 
of 1,2 m, shall be fitted with an earthed conductive screen which is laminated with electrical 
insulation or shall be provided by the manufacturer of the heating unit with a separate 
earthed conductive screen which is laminated with electrical insulation. 

The conductive screen shall incorporate a terminal or wire that enables the screen to be 
connected to the protective conductor of the electrical installation. 

The conductive screen shall fully cover the current carrying parts of the flexible sheet 
heating element. 

Heating units other than class III heating units for wall installations below a height of 1,2 m 
shall incorporate or be delivered with a protection circuit that disconnects both poles of the 
supply within one cycle of supply frequency when the flexible sheet heating element 
insulation is penetrated. 

The protection circuit shall not automatically reset or automatically reconnect the supply when 
the penetrating object is removed. 

Compliance is checked by inspection and by the test of 22.106.1. Electrically insulated tools 
shall be used when the voltage is applied to the sample. 

22.106.1 The appliance is supplied at rated voltage. An attempt is made with a steel pin 
with a diameter of 1 mm, to touch the flexible sheet heating element in three locations. A 
suitable supporting surface which allows pin to penetrate through the surface shall be used in 
order to ensure that the current carrying part of the flexible sheet heating element can be 
touched with the pin. 

If contact with the current carrying part of the flexible sheet heating element is made, a 
protection circuit shall operate to give all pole disconnection of the flexible sheet heating 
element within one cycle of the supply frequency. 
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When the test pin is removed from the contact with the current carrying part of the flexible 
sheet heating element, a manual operation shall be required to reenergize the flexible sheet 
heating element. 

If the protection circuit does not rely on a connection to the supply system protective earth to 
cause its operation, 

– the voltage on the test pin prior and during detection shall not be greater than 24 V, and 

– the maximum current through the test pin shall not exceed 5 mA, when measured to earth 
or any of the supply conductors. 

If the protection system relies on contact with a conductive layer, such as metal braiding or 
metal foil, to cause its operation and if the conductive layer does not comply with the 
requirements for accessible metal parts of 27.5, then the conductive layer shall be insulated 
from live parts by reinforced insulation or double insulation and be covered by a sheath 
complying with the requirements for basic insulation. 

23 Internal wiring 

This clause of Part 1 is applicable. 

24 Components 

This clause of Part 1 is applicable except as follows. 

24.101 Thermal cut-outs that are necessary for compliance with Clause 19 shall be non-
self resetting with a trip-free mechanism. 

Compliance is checked by inspection. 

24.102 Controls and other components necessary for the heating unit to comply with this 
standard shall be supplied with the flexible sheet heating element or sufficiently specified in 
the instructions for installation so they can be obtained separately. 

Controls and other components necessary for the heating unit to comply with 22.106 of this 
standard shall be supplied with the flexible sheet heating element. 

Compliance is checked by inspection. 

25 Supply connection and external flexible cords 

This clause of Part 1 is applicable except as follows. 

25.3 Replacement: 

Heating units, other than those that can be cut on site, shall incorporate one of the following 
means for permanent connection to fixed wiring: 

– a set of terminals, or 
– a set of supply leads, or 
– a supply cord. 

Heating units that can be cut on site shall be supplied with a suitable means for connection 
to the supply mains. Supply leads shall be double insulated or fitted with insulating sleeves. 
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The sleeves shall be at least 300 mm long and have a thickness corresponding to that of a 
sheath of a supply cord (code designation 60245 IEC 53). 

Compliance is checked by inspection. 

25.5 Modification: 

Type Z attachment is allowed. 

26 Terminals for external conductors 

This clause of Part 1 is applicable except as follows. 

26.1 Addition: 

Heating units shall not incorporate screw-type terminals. 

26.5 Modification: 

This requirement applies to all terminals to which connections are made during installation. 

26.11 Addition: 

This requirement also applies to heating units fitted with supply leads. 

27 Provision for earthing 

This clause of Part 1 is applicable except as follows. 

27.1 Addition: 

Components provided for the reduction of capacitive currents, and which are earthed, are not 
considered to provide provision for earthing. 

28 Screws and connections 

This clause of Part 1 is applicable. 

29 Clearances, creepage distances and solid insulation 

This clause of Part 1 is applicable except as follows. 

29.1 Modification: 

Modular heating units are in overvoltage category II. Other heating units are in overvoltage 
category III. 

29.3 Modification: 

There are no dimensional requirements for the insulation of heating units or additional 
electrical insulation. 
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29.3.2 Addition: 

For class II heating units, there shall be two layers of insulation on the flexible sheet 
heating element and each of these layers shall withstand the electric strength test of 16.3 for 
reinforced insulation. However, if the layers are inseparable, the combination shall 
withstand the electric strength test of 16.3 for reinforced insulation. 

30 Resistance to heat and fire 

This clause of Part 1 is applicable except as follows. 

30.1 Addition: 

The test is not applicable to flexible sheet heating elements. 

The tests of 25.1 and 25.4 of IEC 60884-1 are applicable to the flexible parts of connecting 
devices.  

30.2 Modification: 

The requirement is not applicable to heating units intended for applications in concrete or 
similar material. 

30.2.3.1 Modification: 

This subclause is not applicable to flexible sheet heating elements. 

31 Resistance to rusting 

This clause of Part 1 is applicable. 

32 Radiation, toxicity and similar hazards 

This clause of Part 1 is applicable. 
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Annexes 

The annexes of Part 1 are applicable except as follows. 
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