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Table 6.3.1. Boundary conditions on conducting moving sheets and shells.
Normal flux density, Bn’ is continuous and I = Ao,
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Fig. 6.4.1., (a) Cross section of rotating induction machine with thin-sheet conductor on
rotor. (b) Developed model for (a) with air gap d and sheet conductor of thick-
ness a. One of two phases on the stator is shown. '
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(a)

Fig. 6.4.2., (a) Time-average force for induction

machine of Fig, 6.4.1 with balanced two-phase qu
excitation. Abscissa is material velocity }lm y Ar
relative to wave phase velocity. The slip is >ReHy

Sm = Sm+/ (UoOgw/k). Insets show spatial (l\l) (])
phase of stator and rgtor currents at a given .
instant., (b) Phasor H{,, showing effect of in- \ (ll)
creasing Sy on the phaSe and amplitude. Oper-
ating points (i) -+ (iii) are shown in (a). In

nomenclature of lumped parameter induction (b)

machines, (i) 1s resistance dominated operation
while (i1i) is reactance dominated.




€+:AL,0¢(+! @wmﬂj

E latecnl Torael 0 Rlby s

2,92 w (A7 (4" -A%(4 + I\ T

A sty ")
'NZ,(_AS Aw¥ \&}+3561 4

- _ AS -W-‘(d,gts
_p, T a(w*ﬂ«s) A—.—éde;\ +xj

«q .|
= 2w(2QK_A+§ e—-JQ-g As Shy ]

e ! e Syt ), sy
Mo = § 9y Ma""’Q"‘Au‘é( “"Ua‘?e_g(ﬁqsef 34—11 Se i Jé- “‘a)g
...% _ "QN

jwt 2 2% _,_Q/q. A
:mp‘t(zts_ef Y_A,f’_& J,?;f(&?"‘ 3/ a° lﬂg +AlY
e —1“'&’ -,O/,_/ 1'2,&0_

N
PN



/‘\3 g -
o= A (g U
; = ]

Ke 300 MAZe &F y_maa &) *(u« uﬁ )j

P
Ne = — Ny / %Sj\_((\_s — gs_g@=
- +~ -
(—L{ oy = A F{\A,
1 (Wt A
- s A
by = Witz (-0 Tl (RE -5 ) Uiy, -ty



MT\«G ?L,,Q_QW(( +-

K
A . “ ) A g
Up P T deaw il [opal K3 - R8s, CS*“\WEZ
20 SwQ\wB Co‘&}ﬂ.é(-uj
= | Z’Q 2
Qb N T tad < Selins, et
24 RN VU QER M

R/S,,

Fig. 6.4.3, Equivalent circuit for balanced
operation of induction machine.
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Fig., 6.4.4., Time-average force for single-phase induction machine as function of material
velocity normalized to wave velocity. 'Total force is superposition of forces due to
forward and backward wave components.
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Prob. 6.4.2 For the circuit, loop equations are

A A
a_‘w(L,i—M) -—éw/\/\ (.la Y,
= (1)
- JO M w(l.,_-hv\) Em (o 0
Thus,
2 :,Q {aw (L. ""M)-\' 1
(o= (2)

je (L, +M)[,§u (Ly +M0) t 1] 1 + e’ ANT
and written in the form of Eq. 6.4.17, this becomes
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where comparison with Eq. 6.4.17 shows that
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These three conditions do not uniquely specify the unknowns. But, add to them
the condition that Ll—L2 and it follows from Eq. 6 that
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so that Eq. 4 becomes an expression that can be solved for M
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Finally, a return to Eq. 7 gives
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These parameters check with tﬁﬁge from the figure. ;




