EE 306 — Term 172
Solution HW # 4: DC Machines

Solution P1:

Page 1of 4



Solution P2:

l#-gz(a)rq) = fooo 1 VA
Ay -0
Ay I*F = [-0A cd (200 Yfm — E, = l»ov,
Vé-; 126 — 5 X 0:2 = Hlav,
P = llonsp = IZoBW ph;\ =~ |20 x SD+ 4OV = 4oy w
ELf = 302 yiov)= 85-947,
7 6 gov / /
(b) A+ I‘F Z10A cnd [STOVI — £ = h'm(%_:: i
V—é‘— IS0 = Zvx 0.2 = |LkoV.
6’0 = |4ox $p = JTBTVW
Po = 150 x50 4—400!%: gooo W
B = 2000 xiooffs = 8257,
’ goo 0
Solution P3:
@) Eal,. wil occur ot Rpc=o
5 X
Draww Feld wesistunce Line for 222V
RF: R-fw = 150 '\S‘OFJZ.
Ea«.(%m‘)—_—_ 222 N Ri= 150
(b) Ic\(ra+ec[)= A0,000 _ /oo A
oo  l2sA
< o =
Vi (rated) = 200V % #*
Rf = fi; = /éon @ 260V
Rfc = 160 - IS0 = /Da -
) Ea = Vg + IaRs = 200+ l00x0-] = 2oV

Pic = Eala = 210x (60 = 2/000 W

Wy, = ———I§OOOX27T = 188.8 r'a.d./S'ec,
T = Eala _ 210600 1l-4] Nom
LWm [§88:S
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Solution P4:

A six poles short shunt compound DC generator running at 1200 rpm delivers 25 KW to a load
resistance at a terminal voltage of 250 V. The resistance of the armature, shunt field resistance and
the series field resistance are 0.12 €, 125 €2 and 0.05 (2 respectively. The efficiency of the machine
at the given load is 82%.

(a) Draw the equivalent circuit
(b) Estimate the input power and the corresponding applied input torque

(c) Find the developed power and the corresponding developed torque

: p=6,  Shoek Fhumt COWLFmAmo} enerpfor
We [200¥pm , Ry - 250, Vi =250V Rlocize,

Px);: s, Rex o.olfﬂ_) o 82 / , Pub = 25kw

Pou.t: QS kh’_

U= S | 2e0

- 125,06
= 72/?

sl
'YL: ._P“"t_..n\co' =) R‘n: Ptru-t__ Z'_{ - 30,'1—88!("\}

Pra ’ B _"1: B 0,82

Pl"ﬂ;—‘,fmlk\) =3 —ﬁﬂz ?f_n;: 3Oi 4883‘,‘5 :_.Z'JZWN.-E

(7%] 125.66
(D PA&‘L: EL - I(:..g PN%IFQ 251'3 = |ooA
B T VooVl T4 22250 + (wo)os5)

7 Vp - 255V

Lie Vb . BSL. o9 = e E

I{ E /fg)c /25 =2 Ly Ja- ££+I€_Zos+ !oo‘,/ozj_@

Jaz w2.04A | B, 3554 (10g)(02) - 2652498 V
Bl s (249.20u8)(102.00) - 27 26945 K/
Taw-_ e /q_),: _(:’13_26?)._65/ | 25,.66);
ey = 217. 0N N.on
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Solution P5:

4.26

(1) From no-load condition, rotational loss is

Prot = Eal, = (240 — 20 X 0.5) x 20 = (240 — 1) x 20 = 4780 W

This can be assumed constant if the speed variation is small
(i) Pr=240x120=2880W
(i) P, = E,;l, = (240 — 300 % 0.05) x 300 = 67500 W

Pyut = 67500 — 4780 = 62720 W

Parm = 240 X 300 = 72000 W

P = Parm + P = 72000 + 2880 = 74880 W

62720
Eff = ——=5 X 100% = 83.8%

Solution P6:

427 E,li100 = 500 — 100 X 0.25 = 475 V

900
Ealogo = 475 X 2o = 388.6 V

lal1100 = 100 A

900
]algoo = 100 x m =818A

IR=V-E, =500—3886=111.4V
R=22_1360
81.8

Reeries = 1.36 — 0.25 = 1.11 Q
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