ATTACHMENT A

Torque Calculations, Parameter Comparisons, and Chart
Summaries 1 and 2
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Torque Calculations and Voltage and Current Conversions

= _ SBoop _ ©Bogrms
Throughout Torque= ¢ Kepip = T Keporms = ———
T T
KTp = KTrms =
Tpgp Lpgrms
MOTOR / DRIVE
Square / Square [Refer to (29)]
V5 2 (A5)
Q0 = KepopTogp (A1) eBogms =~ cnapp  (A3) Tygrms = j; Togp
, 9 3
TQQ = \/§ F)'Ke¢¢rms'1¢¢rms (A2) KTp = Ke<|>¢p (A4) Kerms = \/; 'K¢¢p (AB)
Sine / Sine [Refer to (26)]
CBoop Tpgp
V3 CBpoms = — (A9) Tygoms = —2 (A11)
Tss = = Reapap Toop (A7) Bogrms = 3 ooms =" 15
55 = V3 Keggrms Tpgrms Ky = %-Ke@p (A10) Kims = |2 Ky (A12)
Sine / Square [Refer to (33)]
3 B9 2
TsQ = —Keopp o (A13) CBgpms = = (A15) Tygrms = \/j Togp (A7)
T \/E 3
ts0 = 23 Kapgrmy| (A14) Ky, = 2 K, 3 [3
SQ - dorms” odrms Tp T ddp (A16) KTrms = ; EK¢ o (A18)
Square / Sine [Refer to (37)]
2 2
3 3 2 Tpo,
t0s = | = | Kepop oo (A19) eBogrms = | = '\FGBW (A21) Tpgrmms = — (A23)
B T 3 \/_2
TQs = \/§Ke 1 3 2 3 2
Qs dorms Lpgrms (A20) Krp = = Kepip (A22) Koo = (;j 2Ky — (A24)
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Comparison of Motor / Drive = Sine / Sine with Sine / Square

Relationships

When RMS currents are equal --

Yogpss _ [2
G 3 Toase [ (A11) = (A17)]
Then
2
Tpgpss = ﬁ'ldprQ (A25) Relating peak currents.

Resistor power loss --

2
3 5 3 Lyopss
Prss = E'%dnmsss Ry = E . Ry [Refer to (27)]

2
Prso = Lpapsa  Reg [Refer to (34)]

Equating resistor power loss --

4 2
Lpgpss = Loopso™ | = = Lpgpso—=
¢opSS ~ odpSQ j: dpSQ \/—3
Let Kepipss = Keoppsa = Kepgp
K
K TpSQ _ 3
oSS _ ﬁ From (A10) Kep o From (A16)
Kepgp 2 b
K . .
0 _ 243 (g V3 =14027
Krpss T T
K B E From (A12) K _33
TrmsSS = 2'Ke¢¢p TrmsSQ = n‘ 2'Ke¢¢p From (A18)
K
TrmsSQ - E (A27) E =0.95493
KTrmsSS T n

Torque generated is less when a sinewave motor
is driven with a squarewave drive instead of a sinewave drive;

the rms currents being equal.
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Comparison of Motor / Drive = Square / Square with Square / Sine

When rms currents are equal - -

I
$¢pQS 2 _
= | = Top00 [ (A23) = (A5) ]
V2 3
Then
2 .
LyopQs = ﬁ LyopQQ (A28) Relating peak currents.
K K 2
—TeQ _ From (A4) Tes (ij From (A22)
Kepop Kepop T
K- 2 2
—TeQS (Ej (A29) (Ej =0.9119
Krpoo  \ 7 n
3 3)2
Kremeoo = \/2~Ke¢¢p From (A6) Ktmmas = (Ej Ky,  From (A24
K
Im® 05 (A%0) O =105
KTrmsQQ ﬂ:2 71:2

Torque generated is increased when a squarewave motor
is driven with a sinewave drive instead of a squarewave drive;
the rms currents being equal.
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CHART 1 PARAMETERS
Motor / Drive Column1 Column 2 Column 3 Column 4 Column 5
K K 1 K K
= — chims ki KTp*Keddp |
Ke¢¢p KTp K Trms Ked)d)p
Square / Square
5 2 2
1 é E L £ _'KTrrns
2 9 |3 3 3
Sine / Sine
2
\/§ 1 1 KTrms
N2 2 — —
2 V2 V3 V2 NE
Sine / Square
3 3 T 1 1 T 2 2
2 = —— e T KTrms
n 2 343 V2 33
Square / Sine
2
(3) E — 32 )’ Ko
T \/3 n 3 3 2
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CHART 2

Motor / Drive

Column 7

FIGURES OF MERIT

Column 8 Column 9 Column 10
KTrms'Ked)drms
Km Rm Tm
Krp-Kepp
Square / Square g
K 1 Ro R yip') 3
”Rd)d) KTP'Ke(Mp KTp'Ked)d)p g
Sine / Sine
2 Korms \/§ R¢¢ \/?3 R(M)'J
= N° y2 % 1
3 Ry 2 Kp-Keggp 2 Krp-Kepgp
Sine / Square * %
K 7p R o9 Rygpd V3
JRoo K1p-Kepgp Krp-Kepgp 2
Square / Sine
2 Koms | [[V3_ R V3 Rewd [ijz.i
3 R¢¢ 2 K 1p K epip 2 K 15K epp - \/3
ALSO
= g KTrmS
3 Ry
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