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Abstract

The design of transformer should be paid on the consideration of temperature at conductor
and oil because when the transformer is in normal state or overload, the temperatures at these areas
are not equal. So, the consideration at conductor and oil for designing will enhance a reasonable
cost transformer.

This paper proposes temperature testing of conductor at high voltage part, low voltage part
and oil. Temperature testing is operated at any level of oil-immersed transformer. This testing
includes short circuit test at secondary part, then generates current with total loss in order to
compare with real load testing. If both testings are relevant, it is useful for the test of large KVA
transformer because the cost of providing load and electrical energy will be reduced. The specific
parameter and relations among heat at any location and are useful for design, protection of over
temperature, prediction of temperature, determination load for transformer shall be known and
advised to be the criterion for designing the successive transformer.

1 Graduate Student, Department of Electrical Engineering.
2 Lecturer, Department of Electrical Engineering.
3 Assistant Professor, Department of Electrical Engineering.
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º·¹Ó
ºÒ§¤ÃÑé§¼Ùé¼ÅÔµËÁéÍá»Å§ä¿¿éÒÍÒ¨¨ÐµéÍ§¡ÒÃµÃÇ¨ÊÍºÍØ³ËÀÙÁÔ¢Í§ËÁéÍá»Å§·ÕèÍÍ¡áºº

ÊÃéÒ§ â´Â»¡µÔ·ÑèÇæ ä»¹Ñé¹¨Ð·Ó¡ÒÃ·´ÊÍº¤èÒÍØ³ËÀÙÁÔà¾ÔèÁ (temperature rise) ¢Í§ËÁéÍá»Å§
â´ÂËÁéÍá»Å§à»ç¹áººáªè¹éÓÁÑ¹ (ONAN) «Öè§ÇÑ´ÍØ³ËÀÙÁÔ¹éÓÁÑ¹´éÒ¹º¹áÅÐ¤ÃÕºÃÐºÒÂ¤ÇÒÁÃéÍ¹
à·èÒ¹Ñé¹ [3] â´ÂÁÔä´éµÃÇ¨ÊÍº·ÕèµÓáË¹è§µèÒ§æ ¢Í§¢´ÅÇ´áÃ§´Ñ¹ÊÙ§ áÃ§´Ñ¹µèÓËÃ×Í·Õè¹éÓÁÑ¹ã¹ÃÐ´Ñº
µèÒ§æ «Öè§¡ÒÃ·´ÊÍºÅÑ¡É³Ð¹Õé¨ÐäÁèÊÒÁÒÃ¶·ÓãËé·ÃÒº¤èÒÍØ³ËÀÙÁÔ ³ ¨Ø´Í×è¹æ ä´é ´Ñ§¹Ñé¹¨Ö§ä´éÁÕ
¡ÒÃ·´ÊÍºâ´Âãªéà·ÍÃìâÁ¤Ñ»à»ÔÅµÃÇ¨ÊÍºÍØ³ËÀÙÁÔ¢Í§ËÁéÍá»Å§·ÕèµÓáË¹è§µèÒ§æ ·ÕèºÃÔàÇ³ é́Ò¹ÅèÒ§
µÃ§¡ÅÒ§ ́ éÒ¹º¹ áÅÐÍ×è¹æ ¢Í§ËÁéÍá»Å§ â´Â Ñ́̈ ÊÃéÒ§ËÁéÍá»Å§ä¿¿éÒáººáªè¹éÓÁÑ¹¢¹Ò´ 10 kVA,
380V/220V, 3 à¿Ê, D/Y ·ÕèÁÕ¡ÒÃÃÐºÒÂ¤ÇÒÁÃéÍ¹áºº ONAN  ÍÂèÒ§äÃ¡çµÒÁËÁéÍá»Å§·Õè¹ÓÁÒ·´ÊÍº
ã¹¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õéà»ç¹ËÁéÍá»Å§¢¹Ò´àÅç¡æ áµè¨ÐÊÐ´Ç¡ã¹¡ÒÃ¨Ñ´ËÒâËÅ´ÁÒ·´ÊÍºáÅÐ»éÍ§¡Ñ¹
ÍÑ¹µÃÒÂÍÑ¹à¹×èÍ§ÁÒ¨Ò¡ÃÐ Ñ́ºáÃ§ Ñ́¹ä¿¿éÒ ¡ÒÃ·´ÊÍºãªéËÅÑ¡¡ÒÃ 2 áºº ¤×Íáºº·Õè1 ãªéÇÔ̧ Õ¡ÒÃÅÑ́ Ç§¨Ã
(·´ÊÍº·Õè¤èÒÊÙàÊÕÂÃÇÁ) [3] áÅÐáºº·Õè 2 ãªéâËÅ´¨ÃÔ§â´Â¨èÒÂâËÅ´·Õè¾Ô¡Ñ´ËÁéÍá»Å§ «Öè§¼ÅÅÑ¾¸ì
·ÓãËé·ÃÒº¤èÒ¾ÒÃÒÁÔàµÍÃì̈ Óà¾ÒÐ¢Í§ËÁéÍá»Å§ ¤ÇÒÁÊÑÁ¾Ñ¹ ì̧¢Í§¤ÇÒÁÃéÍ¹ã¹ËÁéÍá»Å§áÅÐµÓáË¹è§
¨Ø´·ÕèÃéÍ¹·ÕèÊØ´ã¹ËÁéÍá»Å§ µÅÍ´¨¹¤ÇÒÁáµ¡µèÒ§¢Í§ÍØ³ËÀÙÁÔ¢Í§¡ÒÃ·´ÊÍº¢Í§·Ñé§ÊÍ§ËÅÑ¡¡ÒÃ
«Öè§¶éÒ¼ÅÅÑ¾¸ìµèÒ§æ ¨Ò¡¡ÒÃ·´ÊÍºËÅÑ¡¡ÒÃ·Ñé§ÊÍ§¹ÕéÁÕ¤èÒã¡Åéà¤ÕÂ§¡Ñ¹¨Ðà»ç¹¼Å´Õ¡Ñº¡ÒÃ·´ÊÍº
ËÁéÍá»Å§¢¹Ò´ (kVA) ãËèæ ã¹ÍÑ¹·Õè¨ÐäÁè¨Óà»ç¹µéÍ§¨Ñ´ËÒÀÒÃÐä¿¿éÒ·ÕèÁÕ¢¹Ò´ÁÒ¡æ ÁÒÃÍ§ÃÑº
¡Ñº¢¹Ò´¢Í§ËÁéÍá»Å§

·ÄÉ®Õ
ã¹¡ÒÃÍÍ¡áººÊÃéÒ§ËÁéÍá»Å§ä¿¿éÒ ÊÔè§Ë¹Öè§·Õè̈ Ð¹ÓÁÒ¾Ô̈ ÒÃ³ÒÃèÇÁ é́ÇÂ ¤×Í¤èÒ¾ÒÃÒÁÔàµÍÃì

¨Óà¾ÒÐ¢Í§ËÁéÍá»Å§ «Öè§à»ç¹ÊÔè§·ÕèÁÕ¤ÇÒÁÊÓ¤Ñã¹¡ÒÃ¡ÓË¹´ÍÒÂØ¡ÒÃãªé§Ò¹¢Í§ËÁéÍá»Å§ ËÃ×Í
¤èÒ¡ÓÅÑ§ÊÙàÊÕÂ [1],[2]  ¤èÒ¾ÒÃÒÁÔàµÍÃì¨Óà¾ÒÐ·Õèà¡ÕèÂÇ¢éÍ§ÁÕ´Ñ§µèÍä»¹Õé

1. ÍØ³ËÀÙÁÔà¾ÔèÁà©ÅÕèÂ¢Í§¢´ÅÇ´
â´Â»¡µÔÇÔ¸Õ¡ÒÃËÒÍØ³ËÀÙÁÔà©ÅÕèÂ¢Í§¢´ÅÇ´¹Ñé¹ ¼Ùé¼ÅÔµ¨Ð·Ó¡ÒÃ·´ÊÍºµÒÁÇÔ¸Õ¡ÒÃ·Õè 1 â´Â

ÅÑ´Ç§¨Ã·Ò§¢´ÅÇ´·ØµÔÂÀÙÁÔ¢Í§ËÁéÍá»Å§ áµè¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õéä´é·Ó¡ÒÃ·´ÊÍºµÒÁÇÔ¸Õ¡ÒÃ·Õè 2 à¢éÒäÇé
´éÇÂ «Öè§à»ç¹¡ÒÃãªéâËÅ´¨ÃÔ§à¢éÒÃèÇÁ·´ÊÍº

ÇÔ̧ Õ¡ÒÃ·Õè 1 ä é́·Ó¡ÒÃ è̈ÒÂáÃ§ Ñ́¹à¢éÒ·Ò§ é́Ò¹¢´ÅÇ´»°ÁÀÙÁÔ·Õè¤èÒÊÙàÊÕÂÃÇÁ¢Í§ËÁéÍá»Å§[3]
áÅÐ·Ó¡ÒÃÇÑ́ ÍØ³ËÀÙÁÔ¹éÓÁÑ¹ é́Ò¹º¹·ÕèàºéÒ¹éÓÁÑ¹ é́Ò¹º¹áÅÐÍØ³ËÀÙÁÔáÇ´ÅéÍÁ 2 ¶Ö§ 3 µÓáË¹è§ ·Ó¡ÒÃ
ºÑ¹·Ö¡¤èÒ¢Í§ÍØ³ËÀÙÁÔ·Õè·Ø¡æ µÓáË¹è§·Ø¡æ ªÑèÇâÁ§ ¨¹¡ÃÐ·Ñè§ÍØ³ËÀÙÁÔ¢Í§¹éÓÁÑ¹´éÒ¹º¹·ÕèÇÑ´ä´éÁÕ¤èÒ
áµ¡µèÒ§¡Ñ¹äÁèà¡Ô¹ 1 °C à»ç¹àÇÅÒ 3 ªÑèÇâÁ§ ¨Ò¡¹Ñé¹·Ó¡ÒÃÅ´áÃ§´Ñ¹ä¿¿éÒ ¨¹¡ÃÐáÊä¿¿éÒÅ´Å§
ÍÂÙè·Õ è¤èÒÊÙàÊÕÂ¢³ÐÁÕâËÅ´ (on load) ·Õ è¾Ô¡Ñ´ ¨Ò¡¹Ñé¹µÑ´áËÅè§¨èÒÂä¿ÍÍ¡áÅéÇ·Ó¡ÒÃÇÑ´¤èÒ
¤ÇÒÁµéÒ¹·Ò¹·Õè¨Ø´µèÍ¢Í§ËÁéÍá»Å§à·ÕÂº¡ÑºàÇÅÒ·Ñé§´éÒ¹¢´ÅÇ´»°ÁÀÙÁÔáÅÐ·ØµÔÂÀÙÁÔ·Ñ¹·Õ
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ÇÔ¸Õ¡ÒÃ·Õè 2 ãªéâËÅ´¨ÃÔ§ (ÅÇ´¤ÇÒÁÃéÍ¹áÅÐËÅÍ´ä¿¿éÒáººÍÔ¹á¤¹à´Êà«¹µì) µèÍ·Ò§´éÒ¹
·ØµÔÂÀÙÁÔ ¨èÒÂáÃ§´Ñ¹ä¿¿éÒ·Õè¾Ô¡Ñ´áÅÐ¨èÒÂ¡ÃÐáÊä¿¿éÒ·Õè¾Ô¡Ñ´¢Í§ËÁéÍá»Å§ áÅéÇ·Ó¡ÒÃÇÑ´ÍØ³ËÀÙÁÔ
¢Í§¹éÓÁÑ¹´éÒ¹º¹ (àËÁ×Í¹ÇÔ¸Õ¡ÒÃ·Õè 1)

¨Ò¡¤èÒ¤ÇÒÁµéÒ¹·Ò¹·Õèä´éã¹áµèÅÐªèÇ§àÇÅÒ¢Í§·Ñé§ 2 ÇÔ¸Õ ¹ÓÁÒà¢ÕÂ¹¡ÃÒ¿à¾×èÍËÒ¤èÒ
¤ÇÒÁµéÒ¹·Ò¹ ³ ¨Ø´µÑ´¡ÃÐáÊä¿¿éÒ (

t2
R ) «Öè§ËÅÑ¡¡ÒÃà¢ÕÂ¹¡ÃÒ¿áÊ´§ã¹ÃÙ»·Õè 1 áÅéÇ¹Ó¤èÒ

¤ÇÒÁµéÒ¹·Ò¹ ³ ¨Ø´µÑ´¡ÃÐáÊä¿¿éÒ¹Õéä»¤Ó¹Ç³ËÒ¤èÒÍØ³ËÀÙÁÔà©ÅÕèÂ¢Í§¢´ÅÇ´ (average winding
temperature) [1]-[3] ÊÁ¡ÒÃ¢Í§¡ÒÃ¾Ô¨ÒÃ³ÒÍØ³ËÀÙÁÔ»ÃÐ¡Íº´éÇÂ

( ) kw1k
t1R
t2R

w2 −Θ+=Θ (1)

â´Â·Õè
Qw1 ¤×Í¤èÒÍØ³ËÀÙÁÔà©ÅÕèÂ¢Í§¢´ÅÇ´·ÕèàÇÅÒ¡èÍ¹àÃÔèÁ·´ÊÍº (t1), °C
Qw2 ¤×Í¤èÒÍØ³ËÀÙÁÔà©ÅÕèÂ¢Í§¢´ÅÇ´·ÕèàÇÅÒµÑ´¡ÃÐáÊä¿¿éÒ (t2), °C

t1
R ¤×Í¤èÒ¤ÇÒÁµéÒ¹·Ò¹¢Í§¢´ÅÇ´·Õèä´é¨Ò¡¡ÒÃÇÑ´·ÕèàÇÅÒ¡èÍ¹àÃÔèÁ·´ÊÍº (t1), W

t2
R ¤×Í¤èÒ¤ÇÒÁµéÒ¹·Ò¹¢Í§¢´ÅÇ´·Õè àÇÅÒµÑ´¡ÃÐáÊä¿¿éÒ (t2), W
k ¤×Í¤èÒ¤§·Õè  ÊÓËÃÑº·Í§á´§ =  234.5,  ÍÅÙÁÔà¹ÕÂÁ =  225

ÃÙ»·Õè 1 ¡ÒÃà¢ÕÂ¹¡ÃÒ¿ËÒ¤èÒ¤ÇÒÁµéÒ¹·Ò¹¢Í§ÅÇ´µÑÇ¹Ó ³ ¨Ø´µÑ´¡ÃÐáÊä¿¿éÒ
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   a-w2wr ΘΘΘ = (2)

â´Â·Õè
Qwr ¤×ÍÍØ³ËÀÙÁÔà¾ÔèÁà©ÅÕèÂ¢Í§¢´ÅÇ´·ÕèÁÒ¡¡ÇèÒÍØ³ËÀÙÁÔáÇ´ÅéÍÁ·Õè¾Ô¡Ñ´âËÅ´, °C
Qa ¤×ÍÍØ³ËÀÙÁÔáÇ´ÅéÍÁ, °C

2. ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹´éÒ¹º¹·Õè¾Ô¡Ñ´âËÅ´ ( orΘ ),°°°°°C [1]-[3]

orΘ  =  Top oil temp - aΘ (3)

3. ¤èÒÍØ³ËÀÙÁÔà¾ÔèÁáµ¡µèÒ§ÃÐËÇèÒ§¹éÓÁÑ¹¡Ñº¢´ÅÇ´·Õè¾Ô¡Ñ́ âËÅ´ (gr),°°°°°C [2],[3]

imrwrrg Θ−Θ= (4)

2
brir

imr
Θ+Θ

=Θ (5)

â´Â·Õè
Qimr ¤×Í¤èÒÍØ³ËÀÙÁÔà¾ÔèÁà©ÅÕèÂ¢Í§¹éÓÁÑ¹, °C

irΘ ¤×Í¤èÒÍØ³ËÀÙÁÔà¾ÔèÁ¹éÓÁÑ¹´éÒ¹º¹·ÕèÃÐ´Ñºà´ÕÂÇ¡Ñº¢´ÅÇ´´éÒ¹º¹, °C
Qbr ¤×Í¤èÒÍØ³ËÀÙÁÔà¾ÔèÁ¹éÓÁÑ¹´éÒ¹ÅèÒ§, °C

4. ÍÑµÃÒÊèÇ¹¤èÒÊÙàÊÕÂâËÅ´·Õè¾Ô¡Ñ´µèÍ¤èÒÊÙàÊÕÂäÃéÀÒÃÐ (R) [1],[2]

lossNoload
lossOnload

R = (6)

5. ¤èÒàÇÅÒ¤ÇÒÁÃéÍ¹¢Í§¹éÓÁÑ¹¤§µÑÇ (t ) [1]
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oix
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Θ
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Θ







Θ
Θ

−





Θ
Θ

τ=τ (7)

â´Â·Õè
t ¤×Í¤èÒàÇÅÒ·Õè¤ÇÒÁÃéÍ¹¢Í§¹éÓÁÑ¹¤§µÑÇ, ªÑèÇâÁ§
t 0 ¤×Í¤èÒàÇÅÒ·Õè¤ÇÒÁÃéÍ¹¢Í§¹éÓÁÑ¹¤§µÑÇ·Õè¾Ô¡Ñ´âËÅ´ËÁéÍá»Å§ â´Â¾Ô¨ÒÃ³Ò·Õè

ÍØ³ËÀÙÁÔà¾ÔèÁàÃÔèÁµé¹¢Í§¹éÓÁÑ¹´éÒ¹º¹·ÕèÁÕ¤èÒ·Õè  0 °C, ªÑèÇâÁ§
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oiΘ ¤×Í¤èÒÍØ³ËÀÙÁÔà¾ÔèÁàÃÔèÁµé¹¢Í§¹éÓÁÑ¹´éÒ¹º¹ªèÇ§ÃÐËÇèÒ§àÇÅÒàÃÔèÁµé¹, °C

ouΘ ¤×Í¤èÒÍØ³ËÀÙÁÔà¾ÔèÁÊØ´·éÒÂ¢Í§¹éÓÁÑ¹´éÒ¹º¹ ·Õè·Ø¡æâËÅ´, °C
        x ¤×Í¤èÒ¡ÓÅÑ§¤§·Õè àÁ×èÍà»ç¹ËÁéÍá»Å§ª¹Ô´ ONAN =  0.8

â´Â»¡µÔ¤èÒ t  ¡Ñº t 0 ÁÕ¤èÒã¡Åéà¤ÕÂ§¡Ñ¹ ´Ñ§¹Ñé¹ÊÒÁÒÃ¶»ÃÐÁÒ³ãËéà·èÒ¡Ñ¹ä´é «Öè§¼ÅÅÑ¾¸ì·Õèä´é
äÁèáµ¡µèÒ§¡Ñ¹ÁÒ¡¹Ñ¡ àÁ×èÍµéÍ§¡ÒÃËÒ¤èÒ t 0 ̈ Ð¾Ô̈ ÒÃ³Ò·ÕèªèÇ§àÇÅÒ·ÕèÃéÍÂÅÐ 63 ¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¹éÓÁÑ¹
´éÒ¹º¹ «Öè§à»ç¹¡ÒÃà»ÅÕèÂ¹á»Å§¨Ò¡ÍØ³ËÀÙÁÔ¨Ø´àÃÔèÁµé¹·Õè  0 °C

6. ¤èÒÍØ³ËÀÙÁÔ¨Ø´ÃéÍ¹ÊØ´¢Í§µÑÇ¹Ó [2]
6.1 ·ÕèÊÀÒÇÐ¤§µÑÇ
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otΘ  ¤×Í¤èÒÍØ³ËÀÙÁÔ¢Í§¹éÓÁÑ¹´éÒ¹º¹·ÕèâËÅ´ã´æã¹ÊÀÒÇÐªÑèÇ¢³Ð, °C

hΘ  ¤×Í¤èÒÍØ³ËÀÙÁÔ¨Ø´ÃéÍ¹ÊÙ§ÊØ´¢Í§µÑÇ¹Ó, °C
       K   ¤×Í¤èÒÍÑµÃÒÊèÇ¹¢Í§¾Ô¡Ñ´âËÅ´¢³Ðãªé§Ò¹µèÍ¾Ô¡Ñ´âËÅ´ËÁéÍá»Å§
        y   ¤×Í¤èÒ¡ÓÅÑ§¤§·Õè àÁ×èÍËÁéÍá»Å§ª¹Ô´ ONAN = 1.6
       H   ¤×Í¤èÒµÑÇ»ÃÐ¡ÍºÍØ³ËÀÙÁÔ¨Ø´ÃéÍ¹ÊØ´ àÁ×èÍà»ç¹ËÁéÍá»Å§ª¹Ô´ ONAN  = 1.1

2

R1

RK1









+
+

2

R1

RK1









+
+

a y
r K.g.H+


− τ

− t

e1


− τ

− t

e1 y
r K.g.H+



65ÇÒÃÊÒÃÇÔ¨ÑÂáÅÐ¾Ñ²¹Ò Á¨¸. »Õ·Õè 23 ©ºÑº·Õè 2 ¾ÄÉÀÒ¤Á-ÊÔ§ËÒ¤Á 2543

Maximum  VA    =      10    kVA  Frequency           =      50     Hz

Vector Dyn11  Class   A

High Volt           =      380      V  Type ONAN

Low Volt           =       220      V  No Load Loss     =      77      W

 Load Loss         =       350     W  Total Loss           =     427    W

Average Winding Temp. rise Guarantee  =  65 ° C Top-Oil Temp. rise  Guarantee      =    60     ° C

Weight of core  =      43       kg Volume of  Oil       =      35     litre

Weight of tank and fitting          =     49      kg Weight of winding (H.V. + L.V.)     =    14     kg

¡ÒÃ·´ÅÍ§áÅÐÇÔà¤ÃÒÐËì¼Å¡ÒÃ·´ÅÍ§
1. ¢Ñé¹µÍ¹¡ÒÃ·´ÅÍ§áÅÐ¼Å¡ÒÃ·´ÅÍ§
ã¹¡ÒÃ·´ÊÍºËÒ¤èÒÍØ³ËÀÙÁÔ¢Í§ËÁéÍá»Å§áººáªè¹éÓÁÑ¹¹Ñé¹ ¨ÐãªéËÁéÍá»Å§·ÕèÁÕ¤Ø³ÊÁºÑµÔ

µÒÁ·ÕèáÊ´§äÇéã¹µÒÃÒ§·Õè 1  ÅÑ¡É³Ð¡ÒÃµỐ µÑé§à·ÍÃìâÁ¤Ñ»à»ÔÅ ³ µÓáË¹è§µèÒ§æ ã¹ËÁéÍá»Å§ä é́áÊ´§
äÇéã¹ÃÙ»·Õè 2 áÅÐ·´ÊÍºµÒÁËÑÇ¢éÍ 2.1 â´Â¡ÒÃÇÑ́ ÍØ³ËÀÙÁÔãªéà¤Ã×èÍ§Á×ÍáÊ´§¼ÅÍØ³ËÀÙÁÔÂÕèËéÍ DIGICON
ÃØè¹ ID-7 ÃèÇÁ¡Ñºà·ÍÃìâÁ¤Ñ»à»ÔÅª¹Ô´ K

ÃÙ»·Õè 2 ¡ÒÃµÔ´µÑé§à·ÍÃìâÁ¤Ñ»à»ÔÅ ³ µÓáË¹è§µèÒ§æ ÀÒÂã¹ËÁéÍá»Å§ä¿¿éÒáººáªè¹éÓÁÑ¹

µÒÃÒ§·Õè 1 ¢éÍÁÙÅ¢Í§ËÁéÍá»Å§áººáªè¹éÓÁÑ¹
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ÃÙ»·Õè 3 ¼Å¢Í§ÍØ³ËÀÙÁÔ¢´ÅÇ´áÃ§´Ñ¹µèÓ ³ µÓáË¹è§·Õè
1, 2, 3, 4, 5, 11 àÁ×èÍà»ç¹¡ÒÃ·´ÊÍºáººÅÑ´Ç§¨Ã

ÃÙ»·Õè 4 ¼Å¢Í§ÍØ³ËÀÙÁÔ¢´ÅÇ´áÃ§´Ñ¹ÊÙ§ ³ µÓáË¹è§·Õè
6, 7, 8, 9, 10 àÁ×èÍà»ç¹¡ÒÃ·´ÊÍºáººÅÑ´Ç§¨Ã
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ÃÙ»·Õè 6 ¼Å¢Í§ÍØ³ËÀÙÁÔáÇ´ÅéÍÁ¢³Ð·Ó¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã

ÃÙ»·Õè 5 ¼Å¢Í§ÍØ³ËÀÙÁÔ¹éÓÁÑ¹ ³ µÓáË¹è§·Õè
12, 13, 14, 15, 16, 17 àÁ×èÍà»ç¹¡ÒÃ·´ÊÍºáººÅÑ´Ç§¨Ã
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ÃÙ»·Õè 8 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹ÊÙ§
³ µÓáË¹è§·Õè 6, 7, 8, 9, 10 àÁ×èÍà»ç¹¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã

ÃÙ»·Õè 7 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓ
³ µÓáË¹è§·Õè 1, 2, 3, 4, 5, 11 àÁ×èÍà»ç¹¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã
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ÃÙ»·Õè 9 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ ³ µÓáË¹è§
·Õè 12, 13, 14, 15, 16, 17 àÁ×èÍà»ç¹¡ÒÃ·´ÊÍºáººÅÑ´Ç§¨Ã

ÃÙ»·Õè 10 ¼Å¢Í§ÍØ³ËÀÙÁÔ¢´ÅÇ´áÃ§´Ñ¹µèÓ ³ µÓáË¹è§
·Õè 1, 2, 3, 4, 5, 11 àÁ×èÍà»ç¹¡ÒÃ·´ÊÍºáººâËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 11 ¼Å¢Í§ÍØ³ËÀÙÁÔ¢´ÅÇ´áÃ§´Ñ¹ÊÙ§ ³ µÓáË¹è§
·Õè 6, 7, 8, 9, 10 àÁ×èÍà»ç¹¡ÒÃ·´ÊÍºáººâËÅ´àªÔ§àÊé¹

ÃÙ»·Õè 12 ¼Å¢Í§ÍØ³ËÀÙÁÔ¹éÓÁÑ¹ ³ µÓáË¹è§·Õè 12, 13,
14, 15, 16, 17 àÁ×èÍà»ç¹¡ÒÃ·´ÊÍºáººâËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 13 ¼Å¢Í§ÍØ³ËÀÙÁÔáÇ´ÅéÍÁ¢³Ð·Ó¡ÒÃ·´ÊÍº
àÁ×èÍà»ç¹¡ÒÃ·´ÊÍºáººâËÅ´àªÔ§àÊé¹

ÃÙ»·Õè 14 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓ
³ µÓáË¹è§·Õè 1, 2, 3, 4, 5, 11 àÁ×èÍà»ç¹¡ÒÃ·´ÊÍºáºº
âËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 15 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹ÊÙ§
³ µÓáË¹è§·Õè 6, 7, 8, 9, 10  àÁ×èÍà»ç¹¡ÒÃ·´ÊÍº
áººâËÅ´àªÔ§àÊé¹

ÃÙ»·Õè 16 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ ³ µÓáË¹è§·Õè 12,
13, 14, 15, 16, 17 àÁ×èÍà»ç¹¡ÒÃ·´ÊÍºáººâËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 17 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓ
³ µÓáË¹è§·Õè 1 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã¡ÑºâËÅ´àªÔ§àÊé¹

ÃÙ»·Õè 18 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓ
³ µÓáË¹è§·Õè 2 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã¡ÑºâËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 19 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓ
³ µÓáË¹è§·Õè 3 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã¡ÑºâËÅ´àªÔ§àÊé¹

ÃÙ»·Õè 20 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓ
³ µÓáË¹è§·Õè 4  àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã¡ÑºâËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 21 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓ
³ µÓáË¹è§·Õè 5 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã¡ÑºâËÅ´àªÔ§àÊé¹

Temp (°C)

Time (hour)

Temp (°C)

Time (hour)

ÃÙ»·Õè 22 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹ÊÙ§
³ µÓáË¹è§·Õè 6 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã¡ÑºâËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 23 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹ÊÙ§
³ µÓáË¹è§·Õè 7 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã¡ÑºâËÅ´àªÔ§àÊé¹

ÃÙ»·Õè 24 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹ÊÙ§
³ µÓáË¹è§·Õè 8 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã¡ÑºâËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 25 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹ÊÙ§
³ µÓáË¹è§·Õè 9 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍº
áºº¡ÑºÅÑ´Ç§¨Ã¡ÑºâËÅ´àªÔ§àÊé¹

ÃÙ»·Õè 26 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹ÊÙ§
³ µÓáË¹è§·Õè 10 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã¡ÑºâËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 27 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓ
³ µÓáË¹è§·Õè 11 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍº
áººÅÑ´Ç§¨Ã¡ÑºâËÅ´àªÔ§àÊé¹

ÃÙ»·Õè 28 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ ³ µÓáË¹è§
·Õè 12 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍºáººÅÑ´Ç§¨Ã
¡ÑºâËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 29 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ ³ µÓáË¹è§
·Õè 13 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍºáººÅÑ´Ç§¨Ã
¡ÑºâËÅ´àªÔ§àÊé¹

ÃÙ»·Õè 30 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ ³ µÓáË¹è§
·Õè 14 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍºáººÅÑ´Ç§¨Ã
¡ÑºâËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 31 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ ³ µÓáË¹è§
·Õè 15 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍºáººÅÑ´Ç§¨Ã
¡ÑºâËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 32 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ ³ µÓáË¹è§
·Õè 16 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍºáººÅÑ´Ç§¨Ã
¡ÑºâËÅ´àªÔ§àÊé¹
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ÃÙ»·Õè 33 ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ ³ µÓáË¹è§
·Õè 17 àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·´ÊÍºáººÅÑ´Ç§¨Ã
¡ÑºâËÅ´àªÔ§àÊé¹

ÃÙ»·Õè 34 ¼Å¢Í§¤ÇÒÁµéÒ¹·Ò¹·ÕèÇÑ´ä´éµèÍªèÇ§àÇÅÒ
ËÅÑ§¨Ò¡µÑ´¡ÃÐáÊä¿¿éÒ¢Í§¢´ÅÇ´áÃ§ÊÙ§
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Resistance of  L.V. Winding
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Resistance (W)

Time (min)

ÃÙ»·Õè 35 ¼Å¢Í§¤ÇÒÁµéÒ¹·Ò¹·ÕèÇÑ´ä´éµèÍªèÇ§àÇÅÒ
ËÅÑ§¨Ò¡µÑ´¡ÃÐáÊä¿¿éÒ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓ
â´Â·´ÊÍºáººÅÑ´Ç§¨Ã

ÃÙ»·Õè 36 ¼Å¢Í§¤ÇÒÁµéÒ¹·Ò¹·ÕèÇÑ´ä´éµèÍªèÇ§àÇÅÒ
ËÅÑ§¨Ò¡µÑ´¡ÃÐáÊä¿¿éÒ¢Í§¢´ÅÇ´áÃ§ÊÙ§
â´Â·´ÊÍºáººâËÅ´àªÔ§àÊé¹

0.1
0.105
0.11

0.115
0.12

0.125
0.13

0.135
0.14

0.145

0 1 2 3 4 5 6 7

Resistance of  L.V. Winding

ÃÙ»·Õè 37 ¼Å¢Í§¤ÇÒÁµéÒ¹·Ò¹·ÕèÇÑ´ä´éµèÍªèÇ§àÇÅÒ
ËÅÑ§¨Ò¡µÑ´¡ÃÐáÊä¿¿éÒ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓ
â´Â·´ÊÍºáººâËÅ´àªÔ§àÊé¹

Resistance (W)

Time (min)
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2. ÇÔà¤ÃÒÐËì¼Å¡ÒÃ·´ÅÍ§
¨Ò¡ÃÙ»·Õè 7, 8, 10, 11 à»ç¹¼Å¢Í§ÍØ³ËÀÙÁÔ¢Í§¢´ÅÇ´áÃ§ Ñ́¹ÊÙ§áÅÐáÃ§ Ñ́¹µèÓã¹ÊÀÒÇÐ·´ÊÍº

áººÅÑ´Ç§¨ÃáÅÐâËÅ´àªÔ§àÊé¹ ¼Å¡ÒÃ·´ÊÍº·Ñé§ÊÍ§à§×èÍ¹ä¢¾ºÇèÒ ÍØ³ËÀÙÁÔ¢´ÅÇ´´éÒ¹º¹ÊÙ§¡ÇèÒ
¢´ÅÇ´´éÒ¹ÅèÒ§µÅÍ´ªèÇ§¡ÒÃ·´ÊÍº à¾ÃÒÐ©Ð¹Ñé¹¤èÒÍØ³ËÀÙÁÔ·ÕèÊÙ§ÁÕ¼Å·ÓãËé©¹Ç¹´éÒ¹º¹àÊ×èÍÁ
ÊÀÒ¾àÃçÇ¡ÇèÒºÃÔàÇ³µÓáË¹è§Í×è¹æ

¨Ò¡ÃÙ»·Õè 9, 12 à»ç¹¼Å¢Í§ÍØ³ËÀÙÁÔ¹éÓÁÑ¹·ÕèÃÐ´ÑºµèÒ§æ «Öè§àËç¹ÇèÒÍØ³ËÀÙÁÔ·ÕèµÓáË¹è§ 16 ̈ ÐÁÕ
¤èÒÊÙ§ÊØ´ ÊèÇ¹µÓáË¹è§·Õè 17 à»ç¹µÓáË¹è§¢Í§àºéÒ¹éÓÁÑ¹·ÕèãªéÊÓËÃÑºÇÑ´ÍØ³ËÀÙÁÔ¹éÓÁÑ¹ºÃÔàÇ³´éÒ¹º¹
·Õè¼Ùé¼ÅÔµÍÍ¡áººÊÃéÒ§¢Öé¹ «Öè§¤èÒÍØ³ËÀÙÁÔ¹éÓÁÑ¹´éÒ¹º¹·ÕèºÃÔàÇ³àºéÒ¹éÓÁÑ¹¹Õé Åº´éÇÂÍØ³ËÀÙÁÔáÇ´ÅéÍÁ
¡ç¤×ÍÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹´éÒ¹º¹ ( orΘ ) ¨Ò¡ÃÙ»¡ÃÒ¿·Õè 33 ¨Ð¾ºÇèÒ¡ÒÃ·´ÊÍºáººãªéâËÅ´
àªÔ§àÊé¹ ãªéàÇÅÒ¹éÍÂ¡ÇèÒ 1 ªÑèÇâÁ§ (âËÅ´àªÔ§àÊé¹ãªéàÇÅÒ 9 ªÑèÇâÁ§ ÊèÇ¹áººÅÑ́ Ç§¨ÃãªéàÇÅÒ 10 ªÑèÇâÁ§)
ÊÒàËµØ¤ÇÒÁáµ¡µèÒ§¡Ñ¹¢Í§·Ñ é§ 2 ÇÔ¸Õ¹Ñ é¹ à¡Ô´¨Ò¡ÃÐ´ÑºáÃ§´Ñ¹ä¿¿éÒ·Õ èà»ç¹áËÅè§¨èÒÂãËé¡Ñº
ËÁéÍá»Å§ÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§ªèÇ§¢³Ð·´ÊÍº áÅÐÃÐºº¡ÒÃËÁØ¹àÇÕÂ¹¢Í§¹éÓÁÑ¹ÀÒÂã¹¶Ñ§ËÁéÍá»Å§
·Õèáµ¡µèÒ§¡Ñ¹ºéÒ§

àÁ×èÍ·ÃÒº¤èÒ orΘ  áÅéÇ¡çÊÒÁÒÃ¶¤Ó¹Ç³ËÒ¤èÒàÇÅÒ¤ÇÒÁÃéÍ¹¤§µÑÇ¢Í§¹éÓÁÑ¹ (t 0) â´Â
¾Ô¨ÒÃ³Ò·Õè»ÃÐÁÒ³ÃéÍÂÅÐ 63 ¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹´éÒ¹º¹ «Öè§ÊÒÁÒÃ¶áÊ´§¼ÅÅÑ¾¸ì·Õèä´é
´Ñ§µÒÃÒ§·Õè 2

ËÁÒÂàËµØ
·  ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ =  ÍØ³ËÀÙÁÔ¢Í§¹éÓÁÑ¹ - ÍØ³ËÀÙÁÔáÇ´ÅéÍÁ

·´ÊÍºáººÅÑ´Ç§¨Ã  ¾Ô¨ÒÃ³ÒªÑèÇâÁ§ÊØ´·éÒÂ¢Í§¡ÒÃ·´ÊÍº (ªÑèÇâÁ§·Õè 10)

orΘ  =  ÍØ³ËÀÙÁÔ¹éÓÁÑ¹´éÒ¹º¹ (µÓáË¹è§ 17) - ÍØ³ËÀÙÁÔáÇ´ÅéÍÁ =  61°C - 30°C = 31°C
·  ·ÕèÃéÍÂÅÐ 63 ¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ (µÓáË¹è§·Õè 17)  ·ÕèàÇÅÒ 10 ªÑèÇâÁ§ = 0.63x25°C = 19.53°C
·  ¨Ò¡¡ÃÒ¿ÃÙ»·Õè 33 ¨Ðä´é (t 0) » 3 ªÑèÇâÁ§

·´ÊÍºâ´ÂãªéâËÅ´àªÔ§àÊé¹  ¾Ô¨ÒÃ³ÒªÑèÇâÁ§ÊØ´·éÒÂ¢Í§¡ÒÃ·´ÊÍº (ªÑèÇâÁ§·Õè 9)
Qor = ÍØ³ËÀÙÁÔ¹éÓÁÑ¹´éÒ¹º¹ (µÓáË¹è§ 17) - ÍØ³ËÀÙÁÔáÇ´ÅéÍÁ = 65 °C 34 °C = 31 °C
·  ·ÕèÃéÍÂÅÐ 63 ¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ (µÓáË¹è§·Õè 17)  ·ÕèàÇÅÒ 10 ªÑèÇâÁ§ = 0.63x25°C = 19.53°C
·  ¨Ò¡¡ÃÒ¿ÃÙ»·Õè 33 ¨Ðä´é (t 0) » 3 ªÑèÇâÁ§

µÒÃÒ§·Õè 2 ¤èÒ¡ÒÃ·´ÊÍºËÒ¤èÒÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹´éÒ¹º¹·ÕèµÓáË¹è§ 17 áÅÐ¤èÒàÇÅÒ¤ÇÒÁÃéÍ¹¢Í§¹éÓÁÑ¹
¤§µÑÇ

 ¤�ÒÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹íéÒÁÑ¹´�Ò¹º¹ ( orΘ )â´ÂÇÔ¸Õ¡ÒÃÅÑ´Ç§¨Ã 31 °C
 ¤�ÒÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹íéÒÁÑ¹´�Ò¹º¹ ( orΘ )â´Âãª�âËÅ´àªÔ§àÊ�¹ 31 °C

0τ ¨Ò¡¡ÒÃ·´ÊÍº â´ÂÅÑ´Ç§¨Ã    3   hours

0τ ¨Ò¡¡ÒÃ·´ÊÍº â´Âãª�âËÅ´àªÔ§àÊ�¹    3   hours
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¨ÐàËç¹ÇèÒ¤èÒ¾ÒÃÒÁÔàµÍÃì áÅÐ¢Í§¡ÒÃ·´ÊÍº·Ñé§ 2 áººÁÕ¤èÒà·èÒ¡Ñ¹¡çáÊ´§ÇèÒÊÒÁÒÃ¶ãªé
¡ÒÃ·´ÊÍºâ´ÂÇÔ¸Õ¡ÒÃÅÑ´Ç§¨Ãá·¹¡ÒÃ·´ÊÍºáººãªéâËÅ´àªÔ§àÊé¹ä´é

¨Ò¡ÃÙ»·Õè 34-37 ¨Ò¡¢éÍÁÙÅ·Õèä´é¹Óä»à¢ÕÂ¹¡ÃÒ¿ à¾×èÍËÒ¤èÒ¤ÇÒÁµéÒ¹·Ò¹ ³ ¨Ø´µÑ´¡ÃÐáÊ
ä¿¿éÒ â´ÂãªéËÅÑ¡¡ÒÃà¢ÕÂ¹ÃÙ»¡ÃÒ¿ Ñ́§ÃÙ»·Õè 1 ̈ Ò¡¹Ñé¹ãªéÊÁ¡ÒÃ·Õè 1, 2   à¾×èÍËÒ¤èÒÍØ³ËÀÙÁÔà©ÅÕèÂ ( w2Θ )
â´Â¡ÓË¹´ãËé k à·èÒ¡Ñº 234.5 áÅÐ¹Óä»ËÒ¤èÒ wrΘ  ¤èÒµèÒ§æ ä´éáÊ´§äÇéã¹µÒÃÒ§·Õè 3

ËÁÒÂàËµØ
·´ÊÍºâ´ÂãªéÇÔ¸Õ¡ÒÃÅÑ´Ç§¨Ã

( ).V.LwrΘ  = ( ).V.Lw2Θ  - ÍØ³ËÀÙÁÔáÇ´ÅéÍÁ = 73.708 °C - 29 °C = 44.708 °C

( ).V.HwrΘ  = ( ).V.Hw2Θ  - ÍØ³ËÀÙÁÔáÇ´ÅéÍÁ = 73.677 °C - 30 °C = 43.677 °C
·´ÊÍºâ´ÂãªéâËÅ´àªÔ§àÊé¹

( ).V.LwrΘ  = ( ).V.Lw2Θ  -  ÍØ³ËÀÙÁÔáÇ´ÅéÍÁ = 79 °C - 34 °C = 45 °C

( ).V.HwrΘ  = ( ).V.Hw2Θ  -  ÍØ³ËÀÙÁÔáÇ´ÅéÍÁ = 78.3055 °C - 33 °C = 45.3055 °C
* ¤èÒ¤ÇÒÁµéÒ¹·Ò¹·Õèä´é¨Ò¡¡ÒÃ·´ÊÍºáÅÐ¨Ò¡¡ÒÃà¢ÕÂ¹¡ÃÒ¿à»ç¹¤èÒ¤ÇÒÁµéÒ¹·Ò¹·Õè¨Ø´µèÍ·Ò§áÃ§´Ñ¹ÊÙ§

áÅÐáÃ§´Ñ¹µèÓ¢Í§ËÁéÍá»Å§

¨Ò¡¼Å¡ÒÃ¤Ó¹Ç³àËç¹ÇèÒ¤èÒ¾ÒÃÒÁÔàµÍÃì wrΘ  ¢Í§¡ÒÃ·´ÊÍºáººâËÅ´àªÔ§àÊé¹ÁÕ¤èÒ
ã¡Åéà¤ÕÂ§¡ÑºÇÔ¸Õ¡ÒÃÅÑ´Ç§¨Ã «Öè§áÊ´§ÇèÒÊÒÁÒÃ¶ãªé¡ÒÃ·´ÊÍºâ´ÂÇÔ¸ÕÅÑ´Ç§¨Ãá·¹¡ÒÃ·´ÊÍºáººãªé
âËÅ´àªÔ§àÊé¹ä´é

¨Ò¡ÃÙ»·Õè 3, 4, 7, 8 à»ç¹ÍØ³ËÀÙÁÔ¢´ÅÇ´áÃ§´Ñ¹µèÓáÅÐáÃ§´Ñ¹ÊÙ§·Õèä´é¨Ò¡¡ÒÃ·´ÊÍº·Ñé§ÊÍ§
ÊÀÒÇÐ ¨ÐàËç¹ÇèÒ·Õè¢´ÅÇ´áÃ§´Ñ¹µèÓ·ÕèµÓáË¹è§ 5 áÅÐ¢´ÅÇ´áÃ§´Ñ¹ÊÙ§·ÕèµÓáË¹è§ 10 ÁÕ¤èÒÍØ³ËÀÙÁÔ
ÊÙ§¡ÇèÒ·ÕèµÓáË¹è§Í×è¹æ

¨Ò¡µÒÃÒ§·Õè 4 à»ç¹¼Å¡ÒÃà»ÃÕÂºà·ÕÂº¨Ò¡¡ÒÃ·´ÊÍº¤èÒ rg  ¨Ò¡·Ñé§ÊÍ§à§×èÍ¹ä¢¨ÐÁÕ¤èÒ
à·èÒæ ¡Ñ¹ «Öè§ËÁÒÂ¤ÇÒÁÇèÒ ÊÒÁÒÃ¶á·¹¡ÒÃ·´ÊÍºâ´ÂãªéâËÅ´¨ÃÔ§´éÇÂÇÔ¸Õ¡ÒÃÅÑ´Ç§¨Ãä´é áÅÐ¼Å
¡ÒÃ¤Ó¹Ç³¨Ò¡·Ñ é§ÊÍ§ÇÔ¸Õ¡çÁÕ¤èÒáµ¡µèÒ§¡Ñ¹äÁèÁÒ¡¹Ñ¡ ÊèÇ¹¼Å¨Ò¡¡ÒÃ¤Ó¹Ç³ÁÕ¤èÒÊÙ§¡ÇèÒ
·´ÊÍºàÅç¡¹éÍÂ «Öè§ÊÒàËµØÁÒ¨Ò¡¡ÒÃ¼Å¡ÒÃà¢ÕÂ¹¡ÃÒ¿ËÒ¤èÒ¤ÇÒÁµéÒ¹·Ò¹ ³ ¨Ø´µÑ´¡ÃÐáÊä¿¿éÒ
(

t2
R ) ¼Ô´¾ÅÒ´ºéÒ§àÅç¡¹éÍÂ ÃÇÁ¶Ö§¢éÍ¼Ô´¾ÅÒ´ÍÑ¹à¹×èÍ§¨Ò¡à¤Ã×èÍ§Á×Í·ÕèãªéÇÑ´¤èÒ¤ÇÒÁµéÒ¹·Ò¹

ÅÇ´µÑÇ¹Ó

µÒÃÒ§·Õè 3 ¤èÒ¡ÒÃ¤Ó¹Ç³ËÒ¤èÒÍØ³ËÀÙÁÔà¾ÔèÁà©ÅÕèÂ¢Í§¢´ÅÇ´

µíÒáË¹�§·Õè·´ÊÍº w1Θ

°C
t1R

Ω
w2Θ

°C
t2R

Ω
wrΘ

°C
¢´áÃ§ Ñ́¹µíèÒ(ÅÑ́ Ç§¨Ã) 31 0.1206 73.708    0.14     44.708
¢´áÃ§´Ñ¹ÊÙ§(ÅÑ´Ç§¨Ã) 31 0.4417 73.677 0.5127     43.677
¢´áÃ§´Ñ¹µíèÒ(âËÅ´àªÔ§àÊ�¹) 31 0.1206    79 0.1424     45
¢´áÃ§´Ñ¹ÊÙ§(âËÅ´àªÔ§àÊ�¹) 31 0.4417  78.3055    0.5204  45.3055

W W
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ÇÔ̧ Õ¡ÒÃ·´ÊÍºáÅÐ¡ÒÃ¤íÒ¹Ç³ rg (H.V.) , °C rg (L.V.) ,°C

·´ÊÍºâ´ÂÇÔ̧ Õ¡ÒÃÅÑ́ Ç§¨Ã        10        11
·´ÊÍºâ´Âãª�âËÅ´àªÔ§àÊ�¹        10        10
¨Ò¡¡ÒÃ¤íÒ¹Ç³( ÊÁ¡ÒÃ·Õè 4,5)â´Âãª�¢�ÍÁÙÅ¾×é¹°Ò¹¨Ò¡¡ÒÃ·´ÊÍºáººÅÑ́ Ç§¨Ã 11.677        12.708
¨Ò¡¡ÒÃ¤íÒ¹Ç³( ÊÁ¡ÒÃ·Õè4,5)â´Âãª�¢�ÍÁÙÅ¾×é¹°Ò¹¨Ò¡¡ÒÃ·´ÊÍºãª�âËÅ´àªÔ§àÊ�¹  11.3055        11

µÒÃÒ§·Õè 4 ¼Å¢Í§¤èÒ¡ÒÃ·´ÊÍºáÅÐ¡ÒÃ¤Ó¹Ç³¤èÒ gr ã¹ÊÀÒÇÐ·´ÊÍºÇÔ¸Õ¡ÒÃÅÑ´Ç§¨ÃáÅÐãªéâËÅ´àªÔ§àÊé¹

ËÁÒÂàËµØ
·´ÊÍºâ´ÂãªéÇÔ¸Õ¡ÒÃÅÑ´Ç§¨Ã ¾Ô¨ÒÃ³ÒªÑèÇâÁ§·Õè 10

)test(rgΘ  = ÍØ³ËÀÙÁÔ¢´ÅÇ´áÃ§´Ñ¹µèÓ (µÓáË¹è§ 5) - ÍØ³ËÀÙÁÔ¹éÓÁÑ¹´éÒ¹º¹ (µÓáË¹è§ 16) = 49 °C - 38 °C = 11 °C
)test(rgΘ  = ÍØ³ËÀÙÁÔ¢´ÅÇ´áÃ§´Ñ¹ÊÙ§ (µÓáË¹è§ 10) - ÍØ³ËÀÙÁÔ¹éÓÁÑ¹´éÒ¹º¹ (µÓáË¹è§ 16) = 48 °C - 38 °C = 10 °C

( ) C708.12
2

2638
708.44

2
brir

wrcalculated.V.Lgr
o=+−=Θ+Θ−Θ=Θ

( ) C677.11
2

2638
677.43

2
brir

wrcalculated.V.Hgr
o=+−=

Θ+Θ
−Θ=Θ

·´ÊÍºâ´ÂãªéáººâËÅ´àªÔ§àÊé¹ ¾Ô¨ÒÃ³ÒªÑèÇâÁ§·Õè 9
)test(rgΘ  = ÍØ³ËÀÙÁÔ¢´ÅÇ´áÃ§´Ñ¹µèÓ (µÓáË¹è§ 5) - ÍØ³ËÀÙÁÔ¹éÓÁÑ¹´éÒ¹º¹(µÓáË¹è§16) = 49 °C - 39 °C = 10 °C
)test(rgΘ  = ÍØ³ËÀÙÁÔ¢´ÅÇ´áÃ§´Ñ¹ÊÙ§ (µÓáË¹è§ 10) - ÍØ³ËÀÙÁÔ¹éÓÁÑ¹´éÒ¹º¹(µÓáË¹è§16) = 49 °C - 39 °C = 10 °C

( ) C11
2

2939
45

2
brir

wrcalculated.V.Lgr
o=+−=

Θ+Θ
−Θ=Θ

( ) C3055.11
2

2939
3055.45

2
brir

wrcalculated.V.Hgr
o=+−=

Θ+Θ
−Θ=Θ

¨Ò¡ÃÙ»·Õè 7-9  à»ç¹¼ÅÅÑ¾ ì̧̈ Ò¡¡ÒÃ·´ÊÍº·ÕèàÇÅÒ 10 ªÑèÇâÁ§¢Í§¡ÒÃ·´ÊÍºâ´ÂÇÔ̧ Õ¡ÒÃÅÑ́ Ç§¨Ã
áÅÐÃÙ»·Õè14-16 ·ÕèàÇÅÒ 9  ªÑèÇâÁ§¢Í§¡ÒÃ·´ÊÍºáººâËÅ´àªÔ§àÊé¹ àÁ×èÍ¹Ó¼ÅÅÑ¾¸ì·Õèä´éÁÒ·Ó¡ÒÃÊÃéÒ§
áºº¨ÓÅÍ§·Ò§¤³ÔµÈÒÊµÃì à¾×èÍËÒ¤ÇÒÁÊÑÁ¾Ñ¹¸ìÃÐËÇèÒ§¤èÒÍØ³ËÀÙÁÔà¾ÔèÁ¡ÑºÃÐ´Ñº¤ÇÒÁÊÙ§¢Í§
¢´ÅÇ´áÅÐÃÐ´Ñº¹éÓÁÑ¹ä´é´Ñ§ÃÙ»¡ÃÒ¿·Õè 38 a) - d)    ä´é¤ÇÒÁÊÑÁ¾Ñ¹¸ì´Ñ§ÊÁ¡ÒÃ·Õè 12-17  ´Ñ§µèÍä»¹Õé

àÁ×èÍ·´ÊÍºâ´ÂÇÔ¸Õ¡ÒÃÅÑ´Ç§¨Ã
· ¨Ò¡ÃÙ»·Õè 7 ä´éÊÁ¡ÒÃÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓ (y) µèÍ¤ÇÒÁÊÙ§¢Í§¢´ÅÇ´

áÃ§´Ñ¹µèÓ(x)
541.33X0454.02X0005.03X7-104Y +++×−= (12)

· ¨Ò¡ÃÙ»·Õè 8 ä´éÊÁ¡ÒÃÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹ÊÙ§ (y) µèÍ¤ÇÒÁÊÙ§¢Í§¢´ÅÇ´
áÃ§´Ñ¹ÊÙ§ (x)

07.37X0148.02X0022.03X5-101Y +−+×−= (13)

· ¨Ò¡ÃÙ»·Õè 9 ä´éÊÁ¡ÒÃÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ (y) µèÍ¤ÇÒÁÊÙ§¢Í§¢´ÅÇ´ (x)
( ) 336.26x2.5063lnY += (14)
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àÁ×èÍ·´ÊÍºáººãªéâËÅ´àªÔ§àÊé¹
· ¨Ò¡ÃÙ»·Õè 14 ä´éÊÁ¡ÒÃÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓ (y) µèÍ¤ÇÒÁÊÙ§¢Í§¢´ÅÇ´

áÃ§´Ñ¹µèÓ (x)
989.35x0881.0Y += (15)

· ¨Ò¡ÃÙ»·Õè15 ä´éÊÁ¡ÒÃÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¢´ÅÇ´áÃ§´Ñ¹ÊÙ§ (y) µèÍ¤ÇÒÁÊÙ§¢Í§¢´ÅÇ´
áÃ§´Ñ¹ÊÙ§ (x)

383.36x1.0Y += (16)

· ¨Ò¡ÃÙ»·Õè 16 ä´éÊÁ¡ÒÃÍØ³ËÀÙÁÔà¾ÔèÁ¢Í§¹éÓÁÑ¹ (y) µèÍ¤ÇÒÁÊÙ§¢Í§¢´ÅÇ´ (x)
951.28)xln(0969.2Y += (17)

ÃÙ»·Õè 38 a) ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ·ÕèÃÐ´Ñº¤ÇÒÁÊÙ§µèÒ§æ ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓáÅÐ¹éÓÁÑ¹¢Í§¡ÒÃ·´ÊÍºâ´ÂÇÔ¸Õ¡ÒÃÅÑ´Ç§¨Ã
b) ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ·ÕèÃÐ´Ñº¤ÇÒÁÊÙ§µèÒ§æ ¢Í§¢´ÅÇ´áÃ§´Ñ¹ÊÙ§áÅÐ¹éÓÁÑ¹¢Í§¡ÒÃ·´ÊÍºâ´ÂÇÔ¸Õ¡ÒÃÅÑ´Ç§¨Ã
c) ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ·ÕèÃÐ´Ñº¤ÇÒÁÊÙ§µèÒ§æ ¢Í§¢´ÅÇ´áÃ§´Ñ¹µèÓáÅÐ¹éÓÁÑ¹¢Í§¡ÒÃ·´ÊÍºáººâËÅ´àªÔ§àÊé¹
d) ¼Å¢Í§ÍØ³ËÀÙÁÔà¾ÔèÁ·ÕèÃÐ´Ñº¤ÇÒÁÊÙ§µèÒ§æ ¢Í§¢´ÅÇ´áÃ§´Ñ¹ÊÙ§áÅÐ¹éÓÁÑ¹¢Í§¡ÒÃ·´ÊÍºáººâËÅ´àªÔ§àÊé¹

y = -4E-07x
3

 + 0.0005x
2

 + 0.0454x + 33.541

y = 2.5063Ln(x) + 26.336
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y = -1E-05x
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 + 0.0022x
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y = 2.0969Ln(x) + 28.951

y = 0.0881x + 35.989
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y = 2.0969Ln(x) + 28.951

y = 0.1x + 36.383
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¨Ò¡¼Å¡ÒÃ·´ÊÍº·Ñ é§ÊÍ§à§× èÍ¹ä¢àËç¹ÇèÒ¤ÇÒÁªÑ¹¢Í§àÊé¹ÍØ³ËÀÙÁÔà¾Ô èÁ¢Í§¢´ÅÇ´
¤èÍ¹¢éÒ§¨Ðà»ç¹àªÔ§àÊé¹µÃ§áÅÐÁÕ¤èÒà·èÒæ ¡Ñ¹ áÅÐàÊé¹¢Í§ÍØ³ËÀÙÁÔà¾Ô èÁ¢Í§¹éÓÁÑ¹¤èÍ¹¢éÒ§
¨Ðâ¤é§¤ÅéÒÂæ ¡Ñ¹ «Öè§¼Å·Õèä´é¨ÐÊÒÁÒÃ¶·ÓãËé·ÃÒºÇèÒÍØ³ËÀÙÁÔ¹éÓÁÑ¹·ÕèÃÐ´Ñº¡ÅÒ§¶Ñ§¡Ñº´éÒ¹º¹¶Ñ§
ÁÕ¤èÒã¡Åéà¤ÕÂ§¡Ñ¹ «Öè§áÊ´§ÇèÒÃÐºº¡ÒÃËÁØ¹àÇÕÂ¹¢Í§¹éÓÁÑ¹ã¹ËÁéÍá»Å§·ÕèÍÍ¡áºº ONAN äÁè¤èÍÂ Ṍ¹Ñ¡
¾ÒÃÒÁÔàµÍÃì·Õ èä´é¨Ò¡¡ÒÃ·´ÊÍº¹Õ é¨ÐÊÒÁÒÃ¶¹Óä»·Ó¹ÒÂÍØ³ËÀÙÁÔ¨ Ø´ÃéÍ¹ÊØ´¢Í§¢´ÅÇ´
áÅÐÍØ³ËÀÙÁÔ¹éÓÁÑ¹·ÕèÊÀÒÇÐ¤§µÑÇáÅÐÊÀÒÇÐªÑèÇ¢³Ðâ´ÂãªéÊÁ¡ÒÃ·Õè 8-11

¢éÍÁÙÅ¨Óà¾ÒÐ¢Í§à¤Ã×èÍ§Á×ÍÇÑ´ÍØ³ËÀÙÁÔ
1. à¤Ã×èÍ§áÊ´§¼ÅÍØ³ËÀÙÁÔ ÂÕèËéÍ DIGICON ÃØè¹ ID-7, CA (K) , ªèÇ§¡ÒÃÇÑ́ ÍØ³ËÀÙÁÔ 0-400 °C
2. à·ÍÃìâÁ¤Ñ»à»ÔÅ ª¹Ô´ K  â¤ÃàÁÅ/ÍÅÙàÁÅ  ªèÇ§¡ÒÃÇÑ´ÍØ³ËÀÙÁÔ -270  ¶Ö§ 1,372 °C

ÊÃØ»¼Å¡ÒÃ·´ÅÍ§
¨Ò¡¡ÒÃ·´ÊÍºËÒ¤ÇÒÁÊÑÁ¾Ñ¹¸ì¢Í§ÍØ³ËÀÙÁÔ·Õ èµÓáË¹è§µèÒ§æ ÊÒÁÒÃ¶áÂ¡ÊÃØ»ä´é

à»ç¹¢éÍæ ´Ñ§¹Õé

1. ÍØ³ËÀÙÁÔ·Õè´éÒ¹º¹¢Í§¢´ÅÇ´ ÁÕ¤èÒÁÒ¡¡ÇèÒ·ÕèÃÐ´ÑºµèÓÃÍ§Å§ÁÒ áÅÐÍØ³ËÀÙÁÔÁÕÅÑ¡É³Ð
¤èÍ¹¢éÒ§¨Ðà»ç¹àªÔ§àÊé¹µÃ§µÅÍ´¤ÇÒÁÊÙ§

2. ÍØ³ËÀÙÁÔ¹éÓÁÑ¹´éÒ¹º¹·ÕèÃÐ´Ñº¤ÇÒÁÊÙ§à´ÕÂÇ¡Ñº¢´ÅÇ´´éÒ¹º¹ ¨ÐÁÕ¤èÒÍØ³ËÀÙÁÔÁÒ¡¡ÇèÒ
ÍØ³ËÀÙÁÔ·ÕèÃÐ´ÑºµèÓÃÍ§Å§ÁÒ  áÅÐÍØ³ËÀÙÁÔÁÕÅÑ¡É³Ðà»ç¹àÊé¹â¤é§

3. ÍØ³ËÀÙÁÔ¢Í§¢´ÅÇ´áÃ§´Ñ¹ä¿¿éÒµèÓ ¨ÐÁÕ¤èÒã¡Åéà¤ÕÂ§¡Ñº·ÕèáÃ§´Ñ¹ä¿¿éÒÊÙ§

4. ÍØ³ËÀÙÁÔ¢Í§¢´ÅÇ´¨ÐÁÕ¤èÒÁÒ¡¡ÇèÒÍØ³ËÀÙÁÔ·Õè¹éÓÁÑ¹ àÁ×èÍ¾Ô¨ÒÃ³ÒÃÐÂÐ¤ÇÒÁÊÙ§à´ÕÂÇ¡Ñ¹

¼Å·Õèä´é¨Ò¡¡ÒÃ·´ÊÍº·ÓãËé·ÃÒºÇèÒ¨Ø´·Õ èÃéÍ¹ÊØ´¢Í§ËÁéÍá»Å§ÍÂÙ è·Õ è¢´ÅÇ´´éÒ¹º¹
·Õèà»ç¹¨Ø´·ÕèÁÕ¡ÒÃ¶èÒÂà·¤ÇÒÁÃéÍ¹äÁè´Õ¹Ñ¡ à¾ÃÒÐ©Ð¹Ñé¹àÁ×èÍÍÍ¡áººËÁéÍá»Å§ ¹èÒ¨ÐÍÍ¡áººãËéÁÕ
Ã èÍ§¹éÓÁÑ¹·Õ èÁÕ¢¹Ò´¡ÇéÒ§à¾× èÍ·Õ è¨ÐãËé¹éÓÁÑ¹ËÁéÍá»Å§ÁÕ¡ÒÃËÁØ¹àÇÕÂ¹·Õ èºÃÔàÇ³¢´ÅÇ´ÁÒ¡
à»ç¹¾ÔàÈÉ áµèµéÍ§¤Ó¹Ö§¶Ö§¡ÒÃ flash over ´éÇÂ ¨Ò¡¡ÒÃ·´ÊÍºËÒ¤ÇÒÁÊÑÁ¾Ñ¹¸ì¢Í§ÍØ³ËÀÙÁÔ
·ÕèµÓáË¹è§µèÒ§æ ̈ Ð·ÓãËéÊÒÁÒÃ¶¹ÓÁÒÊÃéÒ§áºº¨ÓÅÍ§·Ò§¤³ÔµÈÒÊµÃì «Öè§à»ç¹»ÃÐâÂª¹ìÁÒ¡ÊÓËÃÑº
§Ò¹ÍÍ¡áººËÁéÍá»Å§ ¡ÒÃ»éÍ§¡Ñ¹ËÁéÍá»Å§ËÃ×Í»éÍ§¡Ñ¹ÍØ»¡Ã³ì·Õè¹ÓÁÒµèÍÃèÇÁ´éÇÂ¡ÑºËÁéÍá»Å§
áÅÐÂÑ§ÊÒÁÒÃ¶¹Ó¢éÍÁÙÅ¨Óà¾ÒÐ·Õ èä´é¨Ò¡¡ÒÃ·´ÊÍº¹Õ éãª éã¹¡ÒÃ·Ó¹ÒÂÍØ³ËÀÙÁÔ·Õ èà¡ Ô´¢Ö é¹
¢³Ðãªé§Ò¹¢Í§ËÁéÍá»Å§·ÕèÍÍ¡áºº (design) à´ÕÂÇ¡Ñ¹·Ø¡æ µÑÇ

ã¹¡ÒÃ·´ÅÍ§¹ÕéãªéËÁéÍá»Å§ÃÐ´ÑºáÃ§´Ñ¹ä¿¿éÒ 380V/220V, 10kVA ÊÒàËµØÍÑ¹à¹×èÍ§ÁÒ¨Ò¡
¡ÒÃ¨Ñ´ËÒâËÅ´·Õ è¹ÓÁÒ·´ÅÍ§·Õ èÁÕ»ÃÔÁÒ³äÁèÁÒ¡¹Ñ¡áÅÐà»ç¹¡ÒÃ»éÍ§¡Ñ¹ÍÑ¹µÃÒÂ·Õ èà¡Ô´¨Ò¡
áÃ§´Ñ¹ä¿¿éÒàË¹ÕèÂÇ¹Óä»ÂÑ§µÑÇà·ÍÃìâÁ¤Ñ»à»ÔÅ áµè¨Ðà»ç¹á¹Ç·Ò§¡ÒÃ¾Ñ²¹Òã¹¡ÒÃãªéËÁéÍá»Å§
·ÕèÁÕ¢¹Ò´ (kVA) ãËèáÅÐáÃ§´Ñ¹ä¿¿éÒÊÙ§ (kV) ä´éà»ç¹ÍÂèÒ§´Õ ¹Í¡¨Ò¡¹ÕéÂÑ§ÊÒÁÒÃ¶ÍÒÈÑÂËÅÑ¡¡ÒÃ
·Õè¹ÓàÊ¹Í ¹Óä»·´ÊÍºãªé¡Ñº¡ÒÃÍÍ¡áººËÁéÍá»Å§·Õè̈ èÒÂãËé¡ÑºâËÅ´·Õèà»ç¹»ÃÐàÀ·äÁèàªÔ§àÊé¹ (Non-
linear load) ä´é
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¡ÔµµÔ¡ÃÃÁ»ÃÐ¡ÒÈ
¼ÙéÇÔ¨ÑÂ¢Í¢Íº¤Ø³ºÃÔÉÑ· ¾§Éì¾ÔÁÒ¹¡ÒÃä¿¿éÒ ¨Ó¡Ñ´ ·ÕèÊ¹ÑºÊ¹Ø¹ÍØ»¡Ã³ìÊÓËÃÑº§Ò¹ÇÔ¨ÑÂ¹Õé

¨¹ÊÒÁÒÃ¶ÊÓàÃç¨ÅØÅèÇ§ä»´éÇÂ´Õ

àÍ¡ÊÒÃÍéÒ§ÍÔ§
1. IEEE,Guide for Loading Mineral-Oil-Immersed Overhead and Pad-Mounted

Distribution Transformers Rated 500 kVA and  Less with 65°C or 55°C Average
Winding  Rise, ANSI/IEEE C57.91-1981.

2. Loading Guide for Oil-Immersed Power Transformer, IEC 354-1991.

3. ÊÓ¹Ñ¡§Ò¹ÁÒµÃ°Ò¹¼ÅÔµÀÑ³±ìÍØµÊÒË¡ÃÃÁ, ¡ÃÐ·ÃÇ§ÍØµÊÒË¡ÃÃÁ, 2524 ÁÒµÃ°Ò¹
¼ÅÔµÀÑ³±ìÍØµÊÒË¡ÃÃÁËÁéÍá»Å§ä¿¿éÒ¡ÓÅÑ§ ÁÍ¡. 384-2524 ¡ÃØ§à·¾ÁËÒ¹¤Ã.

4. ÊÔÃÔÇÔª ·Ñ´ÊÇ¹, ºØàÅÔÈ  Ê×èÍà©Â, ÈØÅÕ ºÃÃ¨§¨ÔµÃ, 2541 �¡ÒÃ·Ó¹ÒÂÍØ³ËÀÙÁÔËÁéÍá»Å§
ä¿¿éÒ¨ÓË¹èÒÂª¹Ô´áªè¹éÓÁÑ¹¢³Ð·Ó¡ÒÃµèÍâËÅ´â´Â«Í¿áÇÃì «Ö è§à»ÃÕÂºà·ÕÂº
¡Ñº¤èÒÁÒµÃ°Ò¹ IEEE ¡Ñº¤èÒÁÒµÃ°Ò¹ IEC,�  ÇÔÈÇÊÒÃ ÅÒ´¡ÃÐºÑ§, »Õ·Õè 14  ©ºÑº·Õè 1,
Ë¹éÒ 52-60, àÁÉÒÂ¹ 2541.


