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Introduction

The sinusoidal three-phase winding is the two-layer
concentric winding of the alternating current, which
consists of similar groups of sections. The number of the
groups of sections in each phase winding is equal to the
number of poles of this winding but the numbers of the
turns of sections that form the groups and which are
subdivided according to the sinusoid law from the
adequate symmetry axes of these groups are different
[1+3]. Thus, the structure of the connection diagrams of
the sinusoidal three-phase windings totally corresponds to
the structure of the connection diagrams of the two-layer
concentric three-phase windings. As it is seen from the
definition, these windings are also formed from similar
groups of sections the concentric sections of which are not
of similar pitch that is the adjacent sections’ pitches differ
in two slot pitches in their groups. The sinusoidal three-
phase windings differ from the two-layer concentric three-
phase windings only in that that their sections in groups
contain unequal numbers of turns (N 1Z#Ny#..#N; #

¢...¢Nq).

The sinusoidal three-phase windings as well as the
two-layer concentric windings may be of maximum or of
average short-pitch according to the forming structure of
the connection diagrams [1+3]. The pitch of each group of
sections of the maximum average pitch sinusoidal three-
phase windings corresponds to the pole pitch © (Fig. 1),
while the pitch of the short-pitch average windings is
smaller in one slot pitch (Fig. 2).

Both the maximum and the short-pitch average
sinusoidal three-phase windings may be formed optimizing
the pulsating magnetomotive forces that are formed by
each phase winding or the rotational magnetomotive forces
that are generally formed by all three phase windings. This
depends on that which reference axis is used while
dispensing the number of turns in sections that form groups
of sections according to the sinusoid law. If the symmetry
axis of any phase winding group of sections is chosen as
the reference axis, thus, with reference to it while
dispensing the numbers of turns of sections according to
the sinusoid law the pulsating magnetomotive force is
optimized [1+3]. If the symmetry axis of the two adjacent
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groups of sections belonging to the same phase winding is
chosen as the reference axis, then with reference to it while
dispensing the numbers of turns of sections according to
the sinusoid law the rotational magnetomotive force is
optimized [1;3].

The aim of this article is to evaluate the true relative
quantity of the number of all types sinusoidal three-phase
turns of sections that are related with the concentrated
three-phase windings according to the terms formed and to
investigate and compare the magnetic circuit slot priming
of these windings.

Optimizing the Pulsating and the Rotational
Magnetomotive Forces of the Maximum and the
Medium Short-Pitch Sinusoidal Three-phase Windings

In order to get the dimensional function that is made
by any phase winding in the fixed time moment of the
pulsating magnetomotive force and that is the closest to the
sinusoid, the number of the turns of sections in the groups
of sections must be allocated from the symmetry axes of
these groups according to the sinusoid law because in the
sections of any of these groups of sections the current of
the same phase and quantity is flowing. Thus, the
repartition form of the pulsating magnetomotive force is
directly influenced by the number of sections in their
groups and by the number of turns that are in them.
Considering this, the values of the sinusoidal function of
any section group of the position from the solid angles of
the group’s symmetry axis, expressed in electrical degrees,
are found out. These values will correspond to the tentative
relative quantities of the number of the turns of sections.
Optimizing the pulsating magnetomotive force the
tentative relative quantities of the turns of sections of the
maximum average pitch sinusoidal three-phase windings
are evaluated as follows:

@, =sin[z/2-p(i-1)]; (1)

where f = 2z p / Z = m / t is the slot pitch in electrical
degrees; p is the number of the pole pairs; Z is the number
of the slots; 7 is the pole pitch; i = 1 + ¢ is the number of
the section in the group; ¢ is the number of sections that
form the group of sections.



Continuing the theoretical analyses, the maximum
average pitch sinusoidal three-phase winding is linked with
the concentrated three-phase winding by recalculating the
tentative relative quantities of the number of turns of
sections that are derived from the expression (1) to the real
ones:

Nyi=9¢,,/C,; )

where C’, is the sum of the tentative relative quantities of
the number of turns of sections that are derived from the
(1) expression:

Cp,=20, 3)

N

Fig. 1. The Maximum Average Pitch Sinusoidal Three-phase
Winding, which ¢ = 2
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Fig. 2. The Average Short-pitch Sinusoidal Three-phase
Winding, which g =2
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Optimizing the pulsating magnetomotive force, the
tentative relative quantities of the number of section turns
of the average short-pitch sinusoidal three-phase windings
are evaluated as follows

(p;izsin[(ﬁ—ﬂ)/Z—ﬂ(i—l)]. 4)

Continuing the theoretical analyses, the average
short-pitch sinusoidal three-phase winding is linked with
the concentrated three-phase winding by recalculating the
tentative relative quantities of the number of section turns
that are derived from the expression (4) to the real ones:

¥2 _ 2 2,
Npi_(opi/cp’ (5)
where C°, is the sum of the tentative relative quantities of

the number of section turns that are derived from the
expression (4):

q
C; 22(/’;211' . (6)
i=1

Summing up the dimensional functions of the
pulsating magnetomotive forces that have been optimized
by all three phases in fixed time moments the dimensional
functions of the rotational magnetomotive forces in certain
moments of time. However, these functions are not closest
to the sinusoidal repartition. This may be explained by that
the dimensional repartition of the pulsating magnetomotive
force is formed by ¢, while Z/4p =1/2 of the rotational

magnetomotive force is formed by the active sides of
sections. Since the quantity of the three-phase windings
Z /4p is half as great again as the number of sections ¢ in

the group of sections, thus, while optimizing the
dimensional repartition of the rotational magnetomotive
force it is possible to set it closer to sinusoid.

On purpose to optimize the dimensional function of
the rotational magnetomotive force, for example, in a
moment of time t = 0, the number of turns of sections in
the groups of sections must be set according to the
sinusoidal function of the dimensional coordinates the
beginning of which should be the reference axis that
should be coincident with the symmetry axis of the two
adjacent groups of sections of the U phase. Considering
this, the sinusoidal function values of the sections in their
group of the position from the solid angles (that are
expressed in electrical degrees) of the given reference axis
are found; and they will conform the tentative relative
quantities of the number of the turns of sections. By
optimizing the rotational magnetomotive force these
relative quantities of the maximum average pitch
sinusoidal three-phase windings are evaluated as follows

o.; =sin[B(qg +1-1)]. 0

The maximum average pitch sinusoidal three-phase
winding is also linked to the concentrated three-phase
winding by recalculating the tentative relative quantities of
the number of turns of sections that are derived from the
expression (7) to the real ones:

Ny =p;,/2C;; ®)

N =0,,/Cy; )

1



where C’, is the sum of the tentative relative quantities of
the number of turns of sections derived from the
expression (7)
1_ 1 L
Cs :¢51/2+§¢si‘ (10)
i
By optimizing the rotational magnetomotive force the
tentative relative quantities of the number of turns of

sections of the average short-pitch sinusoidal three-phase
windings are evaluated as follows

@l =sin[(g -i)p+ p/2]. (11)

In further research the average short-pitch sinusoidal
three-phase winding is also linked to the concentrated
three-phase winding by recalculating the tentative relative
quantities of the number of turns of sections that are
derived from the expression (11) to the real ones:

(12)

where C7; is the sum of the tentative relative quantities of
the number of turns of sections that are derived from the
expression (11):

N7 =0/C

1

q
=20 (13)

i

The real relative quantities of the number of turns of
sections of the sinusoidal three-phase windings of all types
that are linked to the concentrated three-phase windings
are evaluated according to the expressions made (1) + (13)
and are given in Table 1.

Table 1. The real relative quantities of the number of turns of
sections of the sinusoidal three-phase windings

q IB ! Npll Np12 Nﬁ‘ l‘l NS 1-2
2 | 30| 1 | 05359 | 05774 | 04641 | 0,7321
2 | 04641 | 04226 | 055359 | 02679
1 | 0,3696 | 0,3949 | 0,3054 | 0,5321
3 120°] 2 | 03473 | 03473 | 04534 | 03473
3 | 02831 | 02578 | 02412 | 0,1206
1 | 02826 | 02980 | 02280 | 04142
4 [ 15| 2 | 02729 | 02785 | 03724 | 03178
3 | 02447 | 02391 | 02633 | 0,1998
4 | 0,998 | 0,1835 | 0,1363 | 0,0682
1 | 0,2283 | 02401 | 0,1821 | 03383
2 | 02238 | 02296 | 03124 | 02798
5 | 12°| 3 | 02091 | 02091 | 02471 | 0,2091
4 | 01851 | 011794 | 0,1710 | 0,1292
5 | 0,1531 | 0,1419 | 0,0874 | 0,0437
1 | 0,1923 | 02005 | 0,1515 | 02856
2 | 0,1894 | 0,1944 | 02681 | 02465
6 | 10| 3 | 01807 | 0,1824 | 02249 | 0,2000
4 | 01666 | 01649 | 0,1750 | 0,1473
5 | 0,1473 | 0,1423 | 0,1197 | 0,0902
6 | 0,1236 | 0,1155 | 0,0608 | 0,0304

The Research of the Magnetic Circuit Slot Priming
while Setting the Sinusoidal Three-phase Windings in
Them

Since the numbers of turns of sections in groups of
sections in the sinusoidal three-phase windings are always
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different, thus in general in the slots, in which the windings
are set, the numbers of effective conductors will be not
equal. Consequently, the magnetic circuit slots will also be
primed unequally. Their priming in sequence will
periodically change from the permissible to a certain
minimum quantity.

The sections of the biggest pitch of the groups of
sections of the sinusoidal three-phase windings that are
marked in the first number always consist of most of the
turns, and the number of turns of sections is declining
when coming up to the symmetry axes of these groups.
The sinusoidal three-phase windings in any case may be
reeled only as two-ply windings and their sections of the
winding phases that have more turns are set into adequate
magnetic circuit slots together with other sections of the
winding phases that have less turns (Fig. 1 and Fig. 2).

In the sinusoidal three-phase windings of the
maximum average pitch the active sides of sections of the
same phases take up 6p of the magnetic circuit slots (all
sections of the winding which pitch is equal to the pole
pitch), and the active sides of sections of different phases
are set into remaining slots (Z — 6p, where Z is the number
of the magnetic circuit slots, p is the number of the pole
pairs) (Fig. 1). If, for example, the active sides of the
maximum pitch (first) sections of adjacent groups of
sections of the winding of any phase are set into the first
slot, then the second slot will be taken up by the active
sides of the same group of sections of the second section
and of the other group of sections of the g section and etc.
Thus, the order of the setting into adequate slots of the
active sides of sections according to their numbers in a
group will depend only on the number of sections (g)
forming a group. In Table 2 the repartition of the active
sides of sections of the maximum average pitch sinusoidal
three-phase windings according to their numbers in a
group into the magnetic circuit slots depending on the ¢
quantity.

Table 2. The setting of the active sides (according their numbers
in a group) of sections of the maximum average pitch sinusoidal
three-phase windings into the magnetic circuit slots depending on
the quantity of ¢

q Slot No.
1 2 3 4 5 6
2 1 2 1 2 1 2
1 2 1 2 1 2
3 1 2 3 1 2 3
1 3 2 1 3 2
4 1 2 3 4 1 2
1 4 3 2 1 4
5 1 2 3 4 5 1
1 5 4 3 2 1
6 1 2 3 4 5 6
1 6 5 4 3 2

It is seen from the table 2 that the slot priming in the
groups that have two slots each when ¢ is equal to two or
three will be different as well as the slot priming in the
groups that have three slots each when ¢ is equal to four or
five, and the slot priming in the groups that have four slots
each when q is equal to six.

The different slot priming of the maximum average
pitch sinusoidal three-phase windings in their groups may



be determined from the real relative quantities of the
number of turns of sections, that is from the data of the 1*
table and by virtue of the 2™ table as well. Thus, the
tentative slot priming, when the pulsating magnetomotive
forces of the maximum average pitch sinusoidal three-
phase windings are optimized, is determined in the
following way:

T _ *]
Ky =2N0) s

T _ ¥l *1
kpz—Np2+Npq,

(14)

The tentative slot priming, when the rotational
magnetomotive force of the maximum average pitch

sinusoidal three-phase windings is optimized, is
determined in the following way:
1 1
ksl = 2Nsl >
Tl ] .
kp =Ngy +Ngg s (15)

*] .
slg-1)°

'1 *1
ks3 = NS3 +N

The real slot primings k]pi or k' that are linked to
their permissible priming which is equal to one are
determined by dividing all the tentative slot primings k’p] i
or k’J'; by the maximum tentative slot priming. On the
grounds of the expressions (14) Table 3 of the tentative
and real slot priming of the maximum average pitch
sinusoidal  three-phase  windings, which pulsating
magnetomotive forces are optimized, is drawn.

Table 3. The tentative and real slot priming of the maximum
average pitch sinusoidal three-phase windings, which pulsating
magnetomotive forces are optimized

q ka Slot No.
1 2 3 4 5 6
K1 | 1,07 10931 1,07 | 093 | 1,07 | 093
2 Pl
K 1,0 { 0,87 | 1,0 | 0,87 | 1,0 | 0,87
pi
K1 10741063 0630740063 ]| 063
3 Pt
K 1,0 { 0,85 | 085 | 1,0 | 0,85 | 0,85
pi
k1 0571047 | 049 | 047 | 057 | 0,47
4 Pl
K 1,0 | 0,84 | 0,87 | 0,84 | 1,0 | 0,84
pi
K1 | 046 10381039039 | 038|046
5 Pt
K 1,0 | 0,82 | 0,86 | 0,86 | 0,82 | 1,0
pi
K1 10381031 1033]033]033 031
6 Pl
! 1,0 | 0,81 | 0,85 | 0,87 | 0,85 | 0,81
pi

Table 4 of the tentative and real slot priming of the
maximum average pitch sinusoidal three-phase windings,

26

which rotational magnetomotive forces are optimized, is
made.

Table 4. The tentative and real slot priming of the maximum
average pitch sinusoidal three-phase windings, which rotational
magnetomotive forces are optimized

q kS Slot No.
1 2 3 4 5 6
Kl [ 093] 107 [ 093] 107093 1,07
2 S
Ko 087 1,0 | 087 | 1,0 | 087 | 1,0
S
k1| 0,61 | 0,69 | 0,69 | 0,61 | 0,69 | 0,69
3 S
Ko 0,88 | 1,0 1,0 | 0,88 | 1,0 1,0
St
K1 | 046 [ 051053050 [046 [ 051
4 S
Koo 0871097 | 1,0 | 097 | 0,87 | 0,97
S
k1 | 036 | 0,40 | 042 | 042 | 0,40 | 0,36
5 S
Ko 0,87 | 0,96 | 1,0 1,0 | 0,96 | 0,87
St
Kl [ 030033 7]034]035]034]033
6 S
Koo 0,87 094 | 098 | 1,0 | 098 | 0,94
S

All the magnetic circuit slots of the average short-
pitch sinusoidal three-phase windings are taken up by the
active sides of sections of different phases (Fig. 2).
Suppose that the first slot will be taken up by the active
sides of the first section of one phase winding and of the ¢
section of the other phase winding, and that the second slot
will be taken up by the active sides of the (¢ — 1) section
and of the second section of the same group of sections and
of the same phase winding and etc., then the order of
setting the active sides of sections according their numbers
in a group into appropriate slots will depend only on the
number ¢ of sections forming their group. In Table 5 the
repartition of the active sides of sections of the average
short-pitch sinusoidal three-phase windings according to
their numbers in a group into the magnetic circuit slots
depending on the quantity g.

Table 5. The setting of the active sides of sections of the average
short-pitch sinusoidal three-phase windings according to their
numbers in a group into the magnetic circuit slots depending on
the quantity ¢

q Slot No.
1 2 3 4 5 6
2 1 2 1 2 1 2
2 1 2 1 2 1
3 1 2 3 1 2 3
3 2 1 3 2 1
4 1 2 3 4 1 2
4 3 2 1 4 3
5 1 2 3 4 5 1
5 4 3 2 1 5
6 1 2 3 4 5 6
6 5 4 3 2 1

It is seen from the Table 5 that the slot priming in
groups that have two slots each when q is equal to three or




four and the slot priming in groups that have three slots
each when q is equal to five or six will be different.

The different slot priming of the average short-pitch
sinusoidal three-phase windings in their groups may be
determined from the real relative quantities of the number
of turns of sections, that is from the data of the 1% table and
by virtue of the 5" table as well. Thus, the tentative slot
priming, when the pulsating magnetomotive forces of the
average short-pitch sinusoidal three-phase windings are
optimized, is determined in the following way:

oY)
pl_ +Npq’

*2
kz—N +N( )

k*

(16)

The tentative slot priming, when the rotational
magnetomotive force of the average short-pitch sinusoidal
three-phase windings is optimized, is determined in the
following way:

k?l _N:IZ +qu’
*2 *2 .
ksZ :NS2 +Ns(q—l)’

a7

The real slot primings kzp,- or i, that are linked to
their permissible priming which is equal to one are
determined by dividing all the tentative slot primings k
or k' by the appropriate maximum tentative slot prlmmg
On the grounds of the expressions (16) the table 6 of the
tentative and real slot priming of the average short-pitch
sinusoidal  three-phase = windings, which pulsating
magnetomotive forces are optimized, is drawn.

Table 6. The tentative and real slot priming of the average short-
pitch sinusoidal three-phase windings, which pulsating
magnetomotive forces are optimized

sinusoidal

three-phase
magnetomotive forces are optimized, is made.

windings,

which

rotational

Table 7. The tentative and real slot priming of the average short-

pitch sinusoidal three-phase windings, which rotational
magnetomotive forces are optimized
g | K Slot No.
1 2 3 4 5 6

k2 1,0 1,0 1,0 1,0 1,0 1,0
2 S

=3 1,0 1,0 1,0 1,0 1,0 1,0

S

k2 0,65 | 0,69 | 0,65 | 0,65 | 0,69 | 0,65
3 S

23 094 | 1,0 | 094 | 094 | 1,0 | 0,94

S

k2 0,42 | 0,52 | 0,52 | 0,42 | 0,42 | 0,52
4 S

=3 093 | 1,0 1,0 [ 0,93 | 0,93 | 1,0

S

k2 0,38 | 0,41 | 0,42 | 0,41 | 0,38 | 0,38
5 S

23 091 | 0,98 | 1,0 | 0,98 | 0,91 | 0,91

S

k2 0,32 | 0,34 | 0,35 | 0,35 | 0,34 | 0,32
6 S

=3 091 | 0,97 | 1,0 1,0 | 0,97 | 0,91

S

On the grounds of the real magnetic circuit slot
primings it is possible to evaluate their average primings in
point of the permissible one. The evaluation is made
according to the following expressions:

S R N IR (18)
=2 2, k2 ) g (19
K =+ kv k)i s (20)
12 = K2+ K2+ v i, ) g 1)

The results in Table 8 is calculated using (18)+(21).

On the grounds of the expressions (17) Table 7

of the

tentative and real slot priming of the average short-pitch
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or rotational magnetomotive force.
3. The repartition of the number of turns of the
sinusoidal three-phase windings of all four types in

a| k' Slot No.
1 2 3 4 5 6 Table 8. The average magnetic circuit slot priming in point of the
£2 1,0 1,0 1,0 1,0 1,0 1,0 permissible priming while setting the sinusoidal three-phase
2 Pt windings
2 1,0 1,0 1,0 1,0 1,0 1,0
kpi 9 kp vid kp vid kl vid kszw'd
\ k'pzi 0,65 | 0,69 | 0,65 | 0,65 | 0,69 | 0,65 P 0,935 1.0 0,935 1.0
3 0,90 0,96 0,96 0,96
ki i 0,54 1 1,0 10941054 1 1,0 | 054 4 0,8875 0,965 0,9525 0,965
2 | 048]052]052[048]048 [ 052 S 0,872 0,956 0,958 0,956
4 pi 6 0,865 0,96 0,952 0,96
K2 0,93 | 1,0 1,0 | 093 | 0,93 | 1,0
L Conclusions
K2 0,38 | 0,41 | 0,42 | 0,41 | 0,38 | 0,38
5 L 1. According to the structure of the electric schemes
kﬁ ; 0,91 | 058 | 1,0 | 0,98 | 0,91 | 0,91 the sinusoidal three-phase windings can be of the
> 032 1034 1035 1035 [ 034 [ 032 maximum or short average pitch.
6 kyi ’ ’ ’ ’ ’ ’ 2. According to the repartition of the number of
ey 0,91 | 0,97 | 1,0 1,0 | 0,97 | 0,91 turns in the sections of groups of sections the sinusoidal
bt three-phase windings can be with the optimized pulsating



sections is different when the number of sections in their =~ optimized pulsating magnetomotive force, while setting the
group is the same. windings of other types it changes remotely.
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J. Buk$naitis. The Research of the Sinusoidal Three-phase Windings // Electronics and Electrical Engineering. — Kaunas:
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The distribution of the turns within section groups of the sinusoidal three-phase windings with maximal and reduced average span
are analyzed. Pulsating or rotating magnetomotive forces of these windings are optimized. Analysis aspects for establishment of turn’s
number of all four types’ spans were obtained. According to these aspects there were calculated turns’ numbers in relative quantities of
sections which compose the group from two to six sections. These relative quantities are related with concentrated three-phase winding.
There were made tabulation in which sections according to their numbers in group are distributed in slots of magnetic circuit depending
on section number in group. Considering the relative numbers of the sections’ turns of sinusoidal three-phase windings and their
distribution in slots according to section numbers in their groups, there were calculated tentative and proper, related with admissible,
relative fillings of slots. These fillings of slots accord with relative admissible filling of slots or are a little bit less. With reference to
these results average relative fillings of magnetic circuit slots of all now known sinusoidal three-phase windings were obtained. These
fillings of magnetic circuit slots are related with admissible and depend on the sections’ number in group. Ill. 2, bibl. 3 (in English;
summaries in English Russian and Lithuanian).

IO. Bykmnaiituc. HccnenoBanne cMHYCHBIX TpeX(a3HbIX 00MOTOK // DJIeKTPOHUKA M dJIeKTpoTexHuKa. — Kaynac: Texnosorus,
2006. — Ne 6(70). — C. 23-28.

PaccmarpuBaeTcs pacrpezielieHHe BUTKOB B IPYHIIax CEKUMH CHHYCHBIX TPEX(Da3HBIX OOMOTOK C MaKCHMaJIbHbIM H YMEHBIICHHBIM
CpeIHMM [IaroM, B KOTOPHIX MOIYT OBITh ONTHMHM3UPOBAHbI MyJIBCHPYIOLIME WM BPAIIAIONIMECS MAarHUTOIBIIKYILIME CHIIBL
ITpuBoAATCS aHATUTHUECKUE BBIPAXKEHHS AT OMPEASIICHNS] OTHOCHTENBHBIX YHCET BUTKOB CEKIIMU BCEX YETHIPEX THUIOB 3TUX OOMOTOK.
ITo >TuM BBIpaXKEHHSAM PAaCCUUTAHBI OTHOCUTENBHBIE YKCIIA BUTKOB CEKIMI B MX IPyMNMax, KOTOPbIE COCTABIAIOT OT JIBYX [0 IIECTH
CeKIM. DTH OTHOCHUTENbHBIC YHCIIA BUTKOB CEKIMH CBS3aHBI C COCPENOTOYCHHOH Tpéx(asHoil oOMoTKoi. CocTaBieHbl TabIHIbI, B
KOTOPBIX CEKLUM pacHpeJieNieHbl Ha Ma3bl MarHUTONPOBOJA 10 MX HOMEpaM B IpyMIe (B 3aBUCHMOCTH OT YMCIIa CEKIUH B IpyIIe.
Hcxons 13 OTHOCUTENBHBIX YHCENl BUTKOB CEKIUI CHHYCHBIX TPEX(Pa3HBIX OOMOTOK U pacIipeeNICHUs CeKIMii Ha Ma3bl II0 X HOMEpaMm
B TpyIIe, ONpeAereHbl NPEITHMMHUHAPHBIE W HACTOSIINE OTHOCHUTEIbHBIE 3alONHEHUS Ma30B, KOTOPbIE B CBOIO OYEPEAb CBSI3aHBI C
JOMyCTUMBIM 3amonHeHueM. [lomydeHHbIe OTHOCHTENBHBIE 3allONHEHUS Ma30B PAaBHBI JOIyCTHMOMY HJIM HEMHOTO yMeHbIIeHbl. Ha
OCHOBE JTHX pe3yJIbTaTOB IOJIYYEHBI CPEAHHE OTHOCHUTENBHBIE 3aIONHEHHS I1a30B MarHUTONPOBOAA 3aBHCHMO OT UHCNIA CEKIHH B
TpyMIIe BCEX celvyac M3BECTHBIX CHHYCHBIX TPEX(a3HBIX 0OMOTOK, KOTOPBIE TAKKE CBS3aHBI C JOIYCTUMBIM 3alOHEHHEM. Mi1. 2, OuoiI.
3 (Ha aHTJIMICKOM SI3BIKE; pedepaThl Ha aHTIIUHCKOM, PYCCKOM H JIATOBCKOM $13.).

J. Buks$naitis. Sinusiniy trifaziy apvijy tyrimas // Elektronika ir elektrotechnika. — Kaunas: Technologija, 2006. — Nr. 6(70). — P.
23-28.

Nagrin¢jamas maksimalaus ir sumazinto vidutiniy zingsniy sinusiniy trifaziy apvijy, kuriy gali biiti optimizuojamos pulsuojamosios
arba sukamosios magnetovaros, viju paskirstymas sekcijoms ju grupése. Gautos visy keturiy $iy apviju tipu vijy skaiciui nustatyti
sekcijose analizinés i§raigkos. Siy iSraidky pagrindu apskaidiuoti sekciju, sudarandiy sekciju grupe nuo dviejy iki Se$iu sekciju, vijy
skaiCiai santykiniais dydziais, kurie susiejami su sutelktaja trifaze apvija. Toliau sudarytos sekciju paskirstymo pagal numerius ju
grupéje | magnetolaidZio griovelius priklausomai nuo sekcijy skaigiaus, sudaranéio ju grupe, lentelés. Zinant sinusiniy trifaziy apviju
santykinius sekcijy viju skaicius, taip pat paskirstyma i griovelius pagal sekciju numerius ju grupéje, apskaiciuoti preliminargs ir tikrieji,
susieti su leistinuoju, santykiniai grioveliu uzpildymai, kurie yra lygis arba truputi maZesni uz santykini leistinajj. Siy rezultaty pagrindu
gauti visoms $iuo metu Zinomoms sinusinéms trifazéms apvijoms priklausomai nuo sekcijy skaiciaus ju grupéje vidutiniai santykiniai
magnetolaidzio grioveliy uzpildymai, kurie taip pat yra susieti su leistinuoju. Il. 2, bibl. 3 (angly kalba; santraukos angly, rusy ir lietuviy
k.).
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