Assignment

ELECTROTECHNOLOGY
ELTK1100
ASSIGNMENT #7
(SOLUTIONS)
1. p P(W) [ V(V) | I(mA) | R(Q)
2 24W 1
=2 - 227 - 25mA 2 25
T V2 96V T 5 100 5
2 1 3 o,
V, = V; -V, =100V - 96V = 4V 2 L L 25 | 1607 | 4%
Vi av 1600 2 || 24 96 25" | 3840 96%
Y, 25mA
_ V2 _ 96V sa4kq 4
2 1, 25m

0 _ Vv o _ 4V
% Voltage Drop = — * 100% =
V. 100V

T

* 100% = 4%

2,
10372-CM (5 . 100f)
A-Pxl_ ft _ 5605CM
R 0.37Q
- #12 6529CM
Actual R #12 = 2 = 100f 1'588: - 0.3176Q

3.

_ = 100A
—>

+
R=2+500ft« 01963 Q _ 445630
1000 ft

or

. |
C\/://FD /

Vi LOAD

A #2 Copper = 66373 CM

10.37 2=CM 5 . 500 #

R-P*I_ f - 0.15620
A 66373 CM
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PW) | V(V) | I(A) | R(Q
T |[22000 | 220 | 100

F 1560 15.6 100 0.156 || 7.09%
L 20440 | 204.4 100 92.9%

V. = IR, = 100A = 0.1563Q = 15.6V

v
% Voltage Drop = ~T + 100% = % + 100% = 7.09%
T

The resistivity of copper and AWG is for 20°C. If we wish to find the resistance of the
conductor at a new temperature, we must use the temperature formula.

1 +a.T. °
Ry, - — 02, R - 17000427 » 70°C 45630 - 12989 4 45630 - 0.1870
1+ 0a,T, 1 + 0.00427 = 20°C 4
4. (a)
P, =3 + 2.5hp 7‘26W + 5+ 2500W + 25 « 200W = 23095 W
D
P, 23095W
== = 22220 - 105A Re I
v, 220V —>
V, < 8% of V, I /*
=V, > 92% of V; 2 V, =220v| ALLLOADS
"4 P, = 23095W
V, = L =220V _ 594y 3 &
92% 092 -
pw) | vy |18 | R@
(b) T | 25101 | 239.1° [ 105°
VF < 8% of 2391V = 191V 4 F 2006 ° 19.1* 105" | 0.182° 8%
V, L 23095 220 105 92% 2
R, = -f =191V _ 4820 s
I, 105A
1037 2=CM 5>, 600 # R-P*!
A-Pl_ u - 68373CM A
R- 0.182Q R
#1 A = 83694CM R
(c)

P. = I,2R, = (105A)2  0.182Q = 2006 W °©
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5. (a)

—
P, = 25hp = 25hp * w:?ﬂv = 18650 W — /’
P
V. =240V V,
L LOAD
Ve < 2% of 240V = 4.8V 1
VL

=V, - V. =240V - 48V = 2352V 2

| = ﬂ - M =793A 3
tv, 2352V
% 4.8V
R.=-—f -22Y -0.06053Q *
Pl 79.3A PW | V(V | 1A | R@
T 19031 240 79.33
F 381° 48" 79.3°3 0.06053 4 2%
L 18650 235.22 79.33 98%
10.372-CM 5, 4001t R-P*I
A=Pxl_ ft - 137056 CM A
R- 0.06053Q oA Pl
30 A =167810CM R
(b)

P. = 2R, = (79.3A)2 * 0.06053Q = 381W 5
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L
P, =6 + 3hp 74hGW _ 13428W
P

Vr = 600V v, ALL LOADS
V- < 10% of 600V = 60V Q?Azsw
V, =V, - V. = 600V - 60V = 540V 2

P
| = Lo 13828W 4874 o

V, 540V

Y
R, = - - 9V _ 54130 ¢

I,  24.87A

PW) | V(V) I(A) R(Q)
T |[ 14920 | 600 | 24.87°

F 1492 60 ' 24.87° 24134 10%

L 13428 540 ? 24.87° 90%

1500 m of this wire must have a resistance less than 2.412Q. To find out which wire to
use, we must calculate the QQ/100m and refer to the AWG.

R _ 2413Q

100m 2 * 750m
R _ 2413Q x 100m

1500m

#6 0129 2

100m

= 0.1609 Q

Since V a R, a smaller R (Q2/100m) will ensure the voltage drop is less than 10%.

Another method is to convert the distance to ft (1m = 3.28048ft) and do the normal
calculation.

I =2 « 750m « 3.28048 Tt = 4921 #
m
10.375-M 49211
A=Pxl_ ft _ 21148CM
R. 24130

#6 A = 26250CM
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