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Ch−¬ng 6 ThiÕt bÞ biÕn tÇn
• 6.1 Ph©n lo¹i biÕn tÇn
• 6.2. BiÕn tÇn trùc tiÕp
• 6.3. BiÕn tÇn ®éc lËp



2

2

6.1 Ph©n lo¹i biÕn tÇn

• BiÕn tÇn quay;
• BiÕn tÇn tÜnh.
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• I. BiÕn tÇn quay.
• BiÕn tÇn quay lμ m¸y ph¸t ®iÖn xoay chiÒu
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Trong ®ã:
f – tÇn sè ®iÖn ¸p tÝnh b»ng hec Hz;
n – tèc ®é quay tÝnh theo vßng/phót;
w - tèc ®é quay tÝnh theo radian/gi©y;
p – sè ®«i cùc m¸y ®iÖn.
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•II. BiÕn tÇn tÜnh
•BiÕn tÇn tÜnh lμ lo¹i biÕn tÇn ®−îc chÕ t¹o tõ
c¸c linh kiÖn b¸n dÉn c«ng suÊt. Cã hai lo¹i 
biÕn tÇn tÜnh th−êng gÆp:
•BiÕn tÇn trùc tiÕp;
•BiÕn tÇn ®éc lËp.
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• BiÕn tÇn trùc tiÕp biÕn ®æi trùc tiÕp ®−êng cong 
l−íi ®iÖn xoay chiÒu c«ng nghiÖp, nã cã d¹ng:

t
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• BiÕn tÇn ®éc lËp
• §©y lμ lo¹i biÕn tÇn biÕn ®æi tõ ®iÖn mét chiÒu
thμnh ®iÖn xoay chiÒu. §iÖn ¸p nguån cÊp mét
chiÒu, nªn khi biÕn ®æi ®iÖn ¸p xoay chiÒu lμ 
nh÷ng xung vu«ng cã d¹ng nh− h×nh bt4 

t
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6.2. BiÕn tÇn trùc tiÕp

• Kh¸i niÖm
• BiÕn tÇn trùc tiÕp nguån cÊp mét pha
• BiÕn tÇn trùc tiÕp nguån cÊp ba pha
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Kh¸i niÖm

• Ng−êi ta trùc tiÕp biÕn ®æi ®−êng cong l−íi
®iÖn c«ng nghiÖp, khi ®ã ta thu ®−îc ®iÖn
¸p víi tÇn sè kh¸c tÇn sè ®iÖn l−íi

• Cã thÓ dïng m¹ch ®iÖn víi nguån cÊp mét
pha hay nguån cÊp ba pha

• B»ng c¸ch ®ãng më tiristor theo quy luËt
nμo ®ã ta cã ®−îc ®iÖn ¸p xoay chiÒu
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2. BiÕn tÇn trùc tiÕp nguån cÊp mét
pha

• S¬ ®å m¹ch ®iÖn
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• Mét s¬ ®å kh¸c cña biÕn tÇn trùc tiÕp mét pha
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6.3 BiÕn tÇn ®éc lËp mét pha

BiÕn tÇn ®éc lËp víi biÕn ¸p trung tÝnh
BiÕn tÇn ®éc lËp víi s¬ ®å nöa cÇu

BiÕn tÇn ®éc lËp víi s¬ ®å cÇu
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1. BiÕn tÇn ®éc lËp nguån ¸p d¹ng biÕn
¸p cã trung tÝnh
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Ho¹t ®éng cña s¬ ®å ®−îc gi¶i thÝch theo ®−êng cong
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2. BiÕn tÇn ®éc lËp nguån ¸p d¹ng nöa
cÇu
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D¹ng sãng dßng ®iÖn vμ ®iÖn ¸p

π π

ππ

π π 2π

2π

2π

2π

2π 2π

ϕ ϕi/
u/ i/u/

i
i

uK1 uK1

iK1
iK1

D1 D1D1
/ D1

/
T1

/ T1
/T1

T1



16

16

3. BiÕn tÇn ®éc lËp nguån ¸p d¹ng cÇu
S¬ ®å nguyªn lÝ
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D¹ng sãng dßng ®iÖn vμ ®iÖn ¸p
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S¬ ®å m« pháng b»ng Pesim

S¬ ®å nguyªn lÝ
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• D¹ng sãng ®iÖn ¸p ®iÒu biÓn ®é réng trong thùc tÕ
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• D¹ng sãng ®iÖn ¸p vμ dßng ®iÖn khi tÇn sè sãng mang
fr=500Hz
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• D¹ng sãng xung ®iÒu khiÓn víi tÇn sè fr= 1000Hz
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• D¹ng sãng ®iÖn ¸p vμ dßng ®iÖn víi tÇn sè fr= 1000Hz
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• D¹ng sãng ®iÖn ¸p vμ dßng ®iÖn khi fr=5000Hz
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1. BiÕn tÇn ®éc lËp nguån ¸p ba pha nöa
cÇu

S¬ ®å nguyªn lÝ
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• S¬ ®å m« pháng
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D¹ng sãng dßng ®iÖn vμ ®iÖn ¸p
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• D¹ng sãng dßng ®iÖn
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2.BiÕn tÇn ®éc lËp nguån ¸p 3 pha d¹ng 
cÇu

S¬ ®å nguyªn lÝ
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• S¬ ®å m« pháng
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D¹ng sãng ®iÖn ¸p
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• D¹ng sãng dßng ®iÖn
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§iÒu biÕn ®é réng xung – S¬ ®å m« pháng
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Xung ®iÒu khiÓn
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D¹ng sãng dßng ®iÖn ¸p (sãng mang fr = 1000Hz)
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• TÇn sè sãng mang fr =5000Hz
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• D¹ng sãng dßng ®iÖn
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6.4 BiÕn tÇn ¸p ba pha

• 1. BiÕn tÇn nöa cÇu
• 2. BiÕn tÇn cÇu toμn sãng
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1. BiÕn tÇn nöa cÇu
• S¬ ®å nguyªn lÝ
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Nguyªn lÝ ho¹t ®éng

• §−êng ®i cña dßng ®iÖn c¸c pha
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• S¬ ®å m« pháng
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D¹ng sãng dßng ®iÖn vμ ®iÖn ¸p
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• D¹ng sãng dßng ®iÖn
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2.BiÕn tÇn ®éc lËp nguån ¸p 3 pha d¹ng 
cÇu
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Nguyªn t¾c ®iÒu khiÓn
C¸c chân cña ba pha ®iÒu khiÓn dÞch pha nhau mét gãc 600 ®iÖn
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• M« t¶ ®−êng ®i cña dßng ®iÖn cña biÕn tÇn
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• S¬ ®å m« pháng
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D¹ng sãng ®iÖn ¸p
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• D¹ng sãng dßng ®iÖn
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§iÒu biÕn ®é réng xung – S¬ ®å m« pháng
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Xung ®iÒu khiÓn
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D¹ng sãng dßng ®iÖn ¸p (sãng mang fr = 1000Hz)
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• TÇn sè sãng mang fr =5000Hz
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• D¹ng sãng dßng ®iÖn
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BiÕn tÇn c«ng nghiÖp
BiÕn tÇn ®Çu vμo mét pha ra mét pha
BiÕn tÇn ®Çu vμo mét pha ra ba pha
BiÕn tÇn ®Çu vμo ba pha ra mét pha
BiÕn tÇn ®Çu vμo ba pha ra ba pha
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• BiÕn tÇn ®Çu vμo mét pha ra mét pha
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• BiÕn tÇn ®Çu vμo mét pha ra ba pha
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• BiÕn tÇn ®Çu vμo ba pha ra mét pha
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• BiÕn tÇn ®Çu vμo ba pha ra ba pha


