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|
cedt # a circular and rectangular strip heating element.
» (08 Marks)
A 16kW resistance oven employing Nichrome wire is to beaperated from a 220V, single
phase power supply. If the temperature of the element is to be limited to 1170°C and average
temperature of the charge'is 500°C, find the diameter and length of the element wire.
Radiating efficiency 15+0.57, emissivity is 0.9, and specific resistance of Nichrome is

Derive and explain the design pr

109 x lD'B ohm-m. (06 Marks)

Explain high frequency.dielectric Heating. (06 Marks)
OR

With a neat sketch, explain flash butt welding and spot welding. (08 Marks)

A worn-out cylinder shaft 14cm in diamefer and 30cm long is to be repaired by coating it
with a layer of 1.5mm Nickel. Determine the theoretical value of current required and th_e
time, taken if the current . defSity used is 200Amp/m’. ECE of Nickel is
0.000304gm/coulomb and density of Nickel is 8. 9gm/cm’. (06 Marks)
Discuss the factors affecting electro deposition proeess. (06 Marks)

e o 2 ./
State and explain the laws of Illumination, " * ’ (06 Marks)
A section of a road i to be illuminat amps of 500¢p‘and 400cp, both horizontally
20m apart and Swspcnded 6m above the surface level Calculate the illumination at A
directly below the lamp of 500cp.andsat B directly below lamp of 400cp. Also calculate
‘in the middle pointsiof A and B. _ © (06 Marks)

illumination at

A& Witha 2”‘*,‘;‘1&% explain lhcﬁcoﬁstmction and working of the sodium vapour lamp.
.l k 1
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o~ - . 08 Mark

Define the following t nd mention thg%u‘ SiF units.

_wi)  Laminous s
i)  Luminous Intensity
i) Il]umina"liq’hl -
iv) Mean sphprtc{ell candle power. o
Explain \thgﬂ}il_luwmg : -
i) Floodlighting

ii) i) Street lighting. .

: , P,
Discus the factors to be taken into account for design of lighting scheme. :n& M:::::
Define the following terms :

1) Crest§

i) Average speed

1ii) Eghe’dutﬂ speed.
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b. Derive expression for maximum speed of a Train interms of distance travelled, acceleration

and retardation for Trapezoidal speed time curve. (08 Marks)

¢. An electric train is to have a braking retardation €f=-3:2'Kmphps, If the ratio of maximum

speed to average speed is 1.3, the time for stops is.20sec, and acceleration is 0.8kmphps,
find its schedule speed for a run of 1.5km. Assume Trapezoidal speed time curve. (06 Marks)

"

oR’

a. Derive an expression for Tractive effort required for propulsion“of a train considering

‘gradient and resistance 1o train movement. (08 Marks)

b. A 220 tonne motor coach having 4. motors each developing a*torque of 7500N-m during

acceleration starts from rest. Eﬁ:ﬂ *‘éradie,nt is 25 in 1000}, gedr ratio 3.2, gear transmission
90%, wheel diameter 92@,_;??;11:1 resistance 45N/tonne, rotational inertia effect 8%,

calculate : oy 4 _
1) the time taken ;rg?_tﬁégmach to attain a speed-of 75kmph

1) If the supply voltage is 3000V and motoriefficiency is 87%, estimate current taken

each motor'during acceleration period. (08 Marks)

c. Discuss the mechanical and electrical characteristics of electric motors used for traction

work. . 4 G (04 Marks)

a Mention the advantages and disadvantages of Regenerative braking of clectric traction

~ motors: | N N (05 Marks)
b Derive an expression for energy retumned to the li r‘-ﬁ%ﬁamﬁive braking on a level track.

Sy C— (08 Marks)

c. Write short noteson: . S Y s
i) Compressed air brakes ; '

ii) Magnetic track brakes. _ (07 Marks)

’

a. Write short notes’on :
1) Trolley buses

o, 'y of .-_.:__QR

R

i) <Pantograph coliecio;.g' Ny C .y
iii) Trolley wires. . | s (10 Marks)
b. With aneat sketch, cxpl& ¢ function of a negative booster in a tramway system. -
o ‘Y % - (10 Marks)
‘::_-;, - @ |
g.-;y ., : (01 E-S' :
a2 With relevant bloek diagram, discuss the working principle of Hybrid electric vehicle.
| vpeln Ly A o | (10 Marks)
b Discuss 'thﬁ_ﬁl‘éﬂmme eff-eleﬁigvehic'le using speed-power characteristics. (10 Marks).
3 | OR P
a  Discuss electric vehicle pérformance interms of maximum cruising speed, gradeability and
acceleration. S ‘ _ | (10 Marks)
b. Discuss the electric energy consumption in an electric vehicle. (10 Marks)
& oWk ¥
e 20f2
&
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IAT-2 Solutions

[ii) Inverse Square Law.
The illumination of a surface is inversely proportional
to the square of the distance of the surface from the

source.
Eocs L //r2

Radias = 3

In Fig. are shown portions of the surfaces of three
spheres whose radii are in the ratio 1 : 2 : 3. All these
portions, obviously, subtend the same solid angle at
the source and hence receive the same amount of
total flux. However, since their areas are in the ratio

of1:4:9

(iii) Lambert’s Cosine Law.
According to this law, E is directly proportional
to the cosine of the angle made by the normal
to the illuminated surface with the direction of
the incident flux.

— D ie)
e e i

. P =

e P —— - /,/ } ::,
¥ 4 il
—
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— >

- —=

Proof
As shown in Fig.
let A be the flux incident on the surface of
area A when in position 1.
When this surface is turmned back through an
angle O, then the flux incident on it is d cos O.
Hence, illumination of the surface when in
position 1 is E1 = ddD/A. But when in position 2.

o o Booe G ‘:’se -~ E,— FE, cos ©



= LUMINOUS FLUX (@)
Luminous flux is the light energy radiated out per second from the body in
the form of luminous light waves.
Its unit is lumen

= LUMINOUS INTENSITY
Luminous intensity in a given direction is defined as the luminous flux
emitted by the source per unit solid angle.

\T/'/ —=T — j:'_fiL :f
/l Q:_\\‘}_ —— ~——f1.— ; T

\M o=
It is denoted by the symbol ‘I' and is usually measured in
‘candela or lumens per steradian

= UTILIZATION FACTOR (CO-EFFICIENT OF UTILIZATION)
It is the ratio of the lumens actually received by a
particular surface to the total lumens emitted by a
luminous source.

_ lumens acrually received on working plane
n = lumens emitted by the light souwrce

The value of this factor varies widely and depends on the
following factors :
1. the type of lighting system, whether direct or indirect etc.
2. the type and mounting height of the fittings
3. the colour and surface of walls and ceilings and
4. to some extent on the shape and dimensions of the room.
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PHOTOMETRY

*Photometry is the science of measuring visible light as perceived by
the human eye. ... The measuring unit of luminance is the lux, or
foot-candle; it indicates the amount of illumination a given surface
unit receives.

*Photometry involves the measurement of candle power or luminous
intensity of a given source.

*The candle power of a given source in a particular direction can be
measured by the comparison with a standard or substandard
source employing photometer bench and some form of
photometer.

*The experiment is performed in a dark room with dead black walls
and ceiling in order to eliminate errors due to reflected light.

.

-

N - -
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Figure.1l. Measurement of Candle Power

*The principle of most of the methods of measurement is based upon
the INVERSE SQUARE LAW.

L]

Candlepowerofsourceundertest |
~ ]

/

*In order obtain distance exactly, two points are determined at which there is perceptible

difference in illumination from two sides and the point half way between them, is taken as a
position of equal illumination.

candlepowerofs tan dardsource



Lummer Brodhun Photometer

O Equality of Brightness type photometer head
OContrast type of Lummer Brodhun photometer head

. Telescope
Fig. 6.16 Lumer—Brodhun phowometer (equality of brighiness)

Contrast type of Lummer Brodhun
photometer head
P

(o)
Fig. 6.17 Lumen—Brodhun photometer head (Contrast type)
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