PRINCIPLES OF ENERGY CONVERSION SECOND MIDTERM EXAM

Dr. Salih FADIL | May 02, 2009

#1) On a single phase transformer 30 kVA, 480/120 V, short circuit and open circuit tests are
performed in the following manner.

During the short circuit test where nominal current is applied to 480 V winding, and 40 V and
400 W are read as supplied voltage and active power, 120 V winding is short circuated.

During the open circuit test, rated voltage is applied to 480 V winding and 3A and 300 W are
read as supplied current and active power. 120 V winding is open circuated. |

Determine the actual equivalent circuit of the transformer referred to low voltage side.

f

#2) Consider the following electromechanical system and write the first degree nonlinear
differential equation set that describes the motion of the system. Determine the quantities
whose initial conditions should be known to solve the differential equations numerically.

#3) The average value of the electrostatic force of attraction between the plates of a parallel
plate capacitor that is connected to a voltage source being in the form of V,,, sin(af) volt 1s

12x107* N . If the plate area is 100 cm®, the dielectric has a permittivity of ¢ =3¢, F'/m and
thickness of 1 mm , determine the applied voltage’s rms value.




®

PRNCIPLES OF ENERGY CONUE L2080  SECONA MIDTE WA

EX A M SOLUTION  MARVUA L

Do Salih FAdIL

I;\: Irakcl = Riﬂ% J Xﬂ'm
1 . 3
shovt T AT Tatean Trled, =
C\we t N w L‘ 80
\eot 1 A 3 1oV 20 107 _ 1504
L B T 1@-\0;\]" = =25
e T e Su—— \ 20
430 | 110 Vv
r
D ®
-3 \\9
R?-Ci - o0 = E;FL\. 1Q lz_cﬂ = 23& = 0,04 JL
2 (2.50)? ‘ ‘-

3 . 1/
XM‘ ______\‘(Q'Oq) ____ (6% ) ] = 0,039 4LILL <L

Bm: = 0,033305 S




T}\L Q,CD\LA;\/O\"QN\‘L Q\--VCM"{ re ‘Q"Z’*/V\'id _\.c; \Ob\) \IOM—O\GJ,Q (41,0\/ )
-3

Sde. wnll be s follows
b, 4 \0 (v

#
— O A AL
] : f‘“"‘”""“"‘*"'ﬂ T S g e /‘_\—‘ J | O —5 q JL
Fow K

NS — § [ AN W o

0, 0208 /
’ 7’351 2093805 S

— - c::ll—- ~ d O “rw o
—Qt*%t """‘:%’L Bt )C-—-:-.--/‘—-/Lq‘. N (wd) £
a 2 (b ox)® b

2(h-x)*




, L <
._d__f_:-i‘._[\a-’-_Rm—'L—é-———;}] L) = N_(whd] o
n B d X / L o

2 (lo=x)
X(O) — Xg:;- - )
x (0) = gle) =4 ‘hr%dml;:\qki iy
O SNow '
1 (0) = 4 O v de solun
c aloove N feyy 4 g | "
q %S}Uuﬂ‘hon Se+
unerncell,
4
S Ty
€= E, X Vivvix &A(w%) = \>($) X= 4 mm
M! . Se 100 an?
ey 3 (152
e
- e S = -
\WS = :g‘- C_ \}2 = % y \/max EN’\’L Q)‘L'
SWe e S -
S
_Q'e et ——— T \/N\C‘IX 3\\;\1 U\J‘t

. N . _
L, = - _ €2 Vuax (:4 ~ s @wt) ] <« nstendenons Loy

Zx'L. R
9 L
-P £S5 Vims B (3 EO\;S Vems




	Prin_of_En_Conv_MT2_May_02_2009_p1.gif
	Prin_of_En_Conv_MT2_May_02_2009_p2.gif
	Prin_of_En_Conv_MT2_May_02_2009_p3.gif
	Prin_of_En_Conv_MT2_May_02_2009_p4.gif

