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o ~ 122 two training boards,
ith mSaam (02 No), one electric bulb fixed inside

ariable power supply source, socket for bulb and
two meters — one digital voltmeter and on digital milliammeter. N
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The set up is self contained No other item is required.to
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2 tant by B B method is BmanJ, .
Formu m_ used to determine mﬁmmh ,ﬂ%nm wi < oy ME
spes GRS T T i i edisennciins (1)

where V=Vgo+ Vcc

Vi = is work function of material found from intercept of graph between
0=
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Voc = Photo Voltaic cefl opdy, S35 1 TRIY aec ] o) FRcla] 3  FTHF7¢
PEn Citcuit voltage con'espo._ding% energy of the

photons emitte
ed by the black body. tﬁrc} i ﬂiaﬁ P )

~

Graph plotted bety

and the absolute tempe::\’eer{ open circuit voltage Voo of photo voltzic cell
equation can be given b \j"e I' of the black body is a straight line and its
it cut Voc axis on negati):ze ;:‘a: mT - V,, thus when this line is extrapolated 4

- S~ e. The intercept thus obtai is Vo, — s A Al
T Vo e o § 3o 0 T 0
FINDING TEMPERATURE OF BLACK BODY: /77 7 "2 0 .2 >

OF BLACK BODY: -T(qu o 3 e s, S

TeimpeOhm’ (; the black body is obtained from resistance measurement _Z
using s law. Circuit diagram shown in Fig. (1) is employed using

l'fla[i()n R.[ = VI /I( .......................... (2)

: Method is crude but the temperature. range is SO wide that these
resistance measurements will be quite useful to get good estimates of the
filament temperature T. Variation in filament resistance with temperziure s

given by R, = Ro(1 + at + Bt* + yt°).

R, is the resistance at 0°C will be so low that small eror in
resistance measurement would lead to large error in T. The draper point {The
Ib just starts showing a dull red

temperature at which filament of the bu
glow) is 800°K or t = 530°C and trial shows that it is reproducible well

within 20%.

rement of draper point resistance Rd at draper
devices. Thus if Vd is the draper voltage, Id is the
vd / Id and experimentally it has been seen
Rd / 3.9 where 3.9 is the slope of the line
e black body) is plotted against Log T

Further measu
temperature need no extra
draper point current then Rd =
that R, is related to Rd as Ry =
when Log P (power radiated by th
(temperature of black body).

For tungsten filament ¢ = 521X 10° °C% B=172X 107 /OC, and
1=6:0X 10" F°C.
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Compute R/Ro for different t values i
5 1.C., - L s N Ay R
1200, 1600, 1800, 2000, 2200 and 2400”C. . | \3 T

‘t> or T(=t + 270) and draw a smooth curve.

o find temperature of the black body at any -

calculating its redistance R, using relation (2).
for different temperature of the black body,
he line so obtained; and measure

g measured on electronic meter
s constant using relation (1).

Plot R/Ro against
This graph In turn helps t
illumination of the bulb by
Simultaneously measuring Voc
plot graph between Voc and T, extrapolate t
Intercept to get Vo. Add Vo to all Ve value
to vet V Find average V/T to calculate Stefan’
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Fig. (1)




"‘d

(part W uT Small Iramm

I ‘\,.u ﬂ,\l ,

Jd

Oar
JYX FJT#M ?—E;

%(\

0 lype EM — 122

\gi“

\ ‘ o (D raper re‘ilstanc)e measureme
23 AR AT =y " Of filamepy,
NG V‘l | Ly X
I Volts) A Ry=-4 :
! ( (. mp) ld Ave]age ~_"“FG——___~
(Ohmsg) Ry o= 3.9
e (Ohms) (Ohms)
3. ROT92 T
L 169.19 X______\
2 | 132 0.0776 170.10
3. | 149 0.083 179.5 |
| | Sl 171.95 44.08
138 0.
" Olti-l-__._____lé_?-‘ol
Q{m; *‘f'ﬂ\'o” (3 e
R
O.T. No. (2) for g h.raph between Ef,' (computed) against T-
R = 1+ at + B + 407 "
a=521x103 2.0708 | 3.199 4.386| 5.63 | ¢
. - ; 93 :
B=7.2x10"7 ol
‘‘‘‘‘‘‘‘ =6.0x 1012 e
Temperature t°C 200 | 400 | 600 | 800 | 1000 1200
C +270 470 | 670 |870 | 1070 | 1270 | 1470
= 500 | =700 | =900 | =1100 | =1300 | =1500
112 11274 [ 1435 [1601 - | 173 | ®B&
1600 | 1800 | 2000 |2200 | 2400 | 2500
, . 0 2770
1870 | 2070 | 2270 ~24780 :237;00 = 2800 |
=1900 | =2100 | =2300 | =25 o
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peter™ (1)

(1

S,

| NO.

tJ

r, No. (3 |nl praph be

qw\] <) )t
mu\-\m ing

A
(Volls)

70.4
90.4
110.6
130.4
150.4
170.8

190.8

2000mV DC(2)

("J

Temperature of blgck 5'0'(]5} o

i o BT Y O L obond

.

2
00V A (3) 2000mA AC

(w
een Vi angd lemperatyre T

o with Big Tralning Bogg a2 ',}:;J, ';n' 3{}

—d

LR e e ("3_’?_
(Amp) | " 1, e l“'rom Olts)
Chraery (()Inm) 0 graph
0.122 | 41639 (944 16%_) 0168 |
0.154 1457.14 (1037 |1780 |o0.197 |
0.183 49398 |1120 |1900 |0213 l
0213 51924 |1177 |1980 [0.225
0.239 |545.60 |1237 [2040 |0.232
0267 |563.29 [1277 [2100  |0.237
0.293 | 582.93 13.22 2160 0.242
0320 |[596.25 |13.52 |2190  |0.245
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=243x 10" x 2. 052x 10

G ’_.d )
4986 x 10" wim'2K* (»—Cﬁﬁgmo, Y

; 214
Stafildard value = 5,67 x 10® wm”K

6;3_

T+ From ("'"‘nph =
o O l“‘é{” KA TTET

5 .“". “{:::’Eknl ‘?::;l VV (IV; ;ximvvuu - Average
g body TR_ ety | | Vot | VlI i | :E,V‘K"
1 {660 0.168 | 0.1875 +0.168 = 3555 suzm X167t

' % 1780 0.197 | 0. 1875+0.197 0.3845 i() 2160 yx

+ 11900 0.213 01875+0213 0.4005 10"107:(!0'::

' 4 11980 0.225 10.1875+0.225 =0.41:>.5 1 0.2083 x 10“ |

s (2040 0.232 0.1875+0.232 = 0.4195 0.2056 x 107 | 0.2052 ¢ 19
6. 12100 0.237 | 0.1875+0.237 =0.4245 10.2014 x 10 ;= 2.052 x 1g°
;. 7. 12160 0.242 | 0.1875+0.242 = 0.4295 | ¢ 1884 x 107 ’

8. [2190 0.245 | 0.1875+0.245 = 0.4325 |0.1974 « 1o‘i
f_q&, -qﬁ@—i,ﬁ,- :

0=243x 10" x =
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The Electronic Training Board New Tech Type DM —
radiation with temperature. = Tl

THEORY:

>o.8_.&nm to Stefan’s Law the net amount of heat radiated per second per
unit area from the surface of the black body is given as E = ¢ T4 and if the

temperature of the surrounding of the black body is TO then above law is
read as

muqﬂk_lﬂoJ

Where T is the temperature of the black body & o is Stefan’s constant.

It has been seen that even if the body is not black, the total power emitted by
the body is given approximately by.

P=AE
=Ac(T-To)
ie. PaT

Where A is a constant depending upon the material and area of the
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Thus the graph plotted between P and T* is a straight line. For a bulb
connected with battery, electric power P = V I should be equal to the
radiated power P in steady state. Where it has been assumed that the energy
loss due to conduction through connecting wires and gas in the bulb is taken

negligible compared to radiation loss.
Filament temperature is determined using relation

R,=R,(1+at+pt+yt)

Or W.,u_+§+_§N+§u..:.:....:...9
s g e X 107 B2 X 107, y=60x 1072
IR SRR )
£ the filament at draper point. Draper point is

Where Ry is the resistance 0
the temperature at which filament just glows.

0°C, 400°C , 600°C ........ccconn 2400°C

/R, and T. It is given in Fig.
e bulb at

Calculate R/R, at temperatures 20

respectively. Plot a smooth graph between R
(1). This graph helps to find temperature of the filament of th

arbitrary value of power to the bulb.
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| I i 5 Vg T ————
St R T e
o | 5% |
- |~ - Be oo 5
| | Ohmg |
J | Obms | .
| 182 T o SORRENS
150 3.866
149 3825 | 38u0 | 09
150 3.866 |
150 3.866 ,
|
PSr}‘ Observations Computations 4
‘No. | |
| f Voltage Cufrent Rﬁ-}f R, T |[P=VI] T
| [ across n R from
| filament | filament W ’ Graph ,'
IV (Volts) | 1(mA) |
1] 2.4 276 [8.840 [8.902 [1580 [0.673 |6.23xI107 |
2] 286 299 [9.565 |9.632 | 1680 |0.855 7.96::10"
'3 3.03 308 19.837 [9.906 [1740 [0.933 |9.16x10" |
(4 130 328 | 10.426 |10.499|1800 |1.121 |1049x107
' 5 | 4.06 358  [11.340 |[11.419[1920 |1.453 1358"‘:3 |
6 | 468 386 | 12.124 |12.209 2020 |1.806 lﬁéfw
71 515 404 | 12747 |12.836[2100 |2.080 19;46:10
81 554 420 [13.190 |[13.2822160 |2.326 25117xm
91 602 | 438 |13.744 |13.840|2240 |2.636 j.,gsxm”
0] 659 455 | 14.285 |14.385]2300 [2.957 31.02x10"
B o702 | 4z |1asar 14945 260 130 gt
5 492 | 15'25 1333 ;ﬁo 4]88 37 SZXIO |




(ALCULATIONS:

'F},-;]+at+Bt2+Yt3
Ro : ‘s (1)
g e SN
Ro™ 39 i, ()
=521 X 10%,B=72% 107, y=60, (g2
culations are done for g £,
amn-m.u'mately 270 has beep takeln_ %Znéaltemp.eraMes in place of 273
Culations we get:
[§. No. Temperature | Tors :
: Perature in K R
1n Oc i
e Bt R, |
1 200 470 = 500 2.07 .
* sk 670 = 700 3.19
: o 870 =900 4.38
4 800 1070 = 1100 5.63 |
5 1000 1270 = 1300 6.93
6 1200 1470 = 1500 8.30
7 1400 1670 = 1700 9.72
8 1600 1870 = 1900 g dbte
A 12.74
9 1800 2070 = 2100 . |
3
10 = 2300
2000 2270 16.01
1 2200 2470 = 2500 s
12 2400 2670 = 2700 18.62




S

T s

A

=

P

2a

]
M Etiaaotat MUPIS i

g
!
1

B T

3
i

FENEE W~

g nt =

i [THEINR MR S

3 =
=3 18] : P SETel TR |
1 L CEE s
w, 47 By i 5 5 3
1 =¥ 1 T T z
3 2 ) TR 325 TR sy :
i #AEs e SEeley: s mebees -
i & RS W TRE i i
: i 3 2
..m I |-r.-|v zr tm|
3 ~§ e
o P B WAy O
B S s Gt
D | T
: = SRR E R ML
|~ P i .|.H. ||.| l.ﬂ,
4 ¥ £
e (s Sy | =l e B
i Rt I PRI Bty
st wrieaiiy . S
; S5 % } o ol
= 1 . [ 4 s w *
5 B s e .. 3
by 5t i !
i ;

{

i/
i
H
]
1

s

p 2

N

falsbiaiidiandi

jio

et inda oo

I

il

'

 /

Il

i

oL

P AL FENETER

i

{
0 e | My, e :
B e : g

e

.-' RIS S i 8A &

sl e

g

MC"‘—-‘
PRI e



.

e

i e 3 3 { : | { 1 { 1 ! " I..,Iz..q-. G T R -
§ o I | ._ Y . . 1 ! | . B ; foreaf e 4 . __ S
3 3 ! { { i : i i b4 i § -4 i 1 R Al
| B diabt gt oige il ol i S S S S S R £ Y |
Ex 111 b1 & 33 o H I T T R R SRR o 53
S e o S REO% ML 551 SRA SUB 0V 3% 0 GG 605 0 R v
= i | _ w m § v £ o
et 3 y : : ke s s
=13 i ! | =1 4 B
| TR T DESE S |..".... . e e SR . .* I;iwil....llw...ll.l 1% Bt S . :
i v ! ! ! : . } ! ! i Pt
353 . { t 4 { i _ m " { $o- e
v ] 1 i i & : i ! i i
...lrl“-ﬂ.laﬂ.-. rh — i m f " T - I.:+T _ J - NPT T _ .W‘ m P-4 __u . _’llv
hiie 3 4 { + 1 } i { L | et LT u
25 : .. : e PN (g YT T (AR N R P SO IO T N 5 -
} EE L LT i1 ¢&1T ;BT i e S E R R TS Iww_
H - . m | N = b 2o H " ﬂ i i _.(.m_ S
| B (C ST SN SUSpE R SR DS ;  SoR .
+ . e St FI. - |41 ?lia*l} el ol bl & _ ¢ t : : : +
: i i } b oy 1 = ot e s~ il g L
EEENSY » 58 3 N B B A T 3 5 T
EEEERS O N 9 10 0 e ) A S N
e S - e T S i EaE=rY
| _ ; . - : et S|
et o me me e o _ % 5 A R i e L
‘ | i | H ] e LU ! < P R, WA S5 o AL B M RS SRATRE ﬂ
do e ¢ | i o STE G e e
H [ i - ! ! . i .. . 1 .r 4 1 ! t : {
[ 1 7 7 _. _ by i HWHESDERERBEE WY o8
. e . Y 2 o e ot g et A M e L G S O 9 SR ! -
- ] . 1 1 4 5 H i 1 f . | L] = :
i i 1 ! | ! ! ; i Tt : — - - m ] mx ' "ﬁ
| _ RS I A R O ‘ ! . N I i A _ ! BEREEERE
: ! H ' ! e b Fo L L a3 3 i G EERT LR S ..w. e e i T
e S ERERBBENSKEERE REE S s BEhn SRR b
: ; " : } : S - it = SRR R
u_ i i { u / 1 . 4 : .. 3 _ 15 ¥ N v Sk e iali.".......u..qlﬂ.nr s e sa (ALY
el ﬂ B N0 iy A i (e s o e Wt | S0 3% B 0 "3 FERERRESEEEEST
i . + ” 3 Iml ¢ i - ' ‘ . : ' - 4— - - = : u..m......u. M M‘M
3 m m ' m 2 m i3 3 . " h . o . m . - - : 45l A : 4.. ..‘”..”l.ll e e 2 g o
- M S ....-w....- ._.H."!_%-.J.!_‘ S % ik I S Ol R D e I P ; -t FLE A ﬂl m : . unw
} ’ - w . 1 : ey - . i [ e T ] - - — . 4
: i B 1 1 " T : ] : Ping = - o P AT
: ; i : 3. gt T3 S G O AU O P G S E . i
m | m N $iin b H. i w : ! : MI i = 39
| R ; { 15 3 : } i g S 2
: ‘ M ~ - ] : : +- e SRR B PR S t m A
- T . Bt } i e b b e : -iml.b.l ..... .. i ,r._»mr.l. o s s B
B TS S B AR B e B o s i B s I B O O i et
(S g m -3 ! 1§ Lok : § ek | BOK : — - .-W
§ ooy * T ] g : T S : R 3 P
_‘ R JEESE RIS LR R L B L e e NS Ry Bttt S5 i Eb o e | TR s LER T
o B P e B ERENE MRS SRR R :
“ i £ : ' $ & - . = a— : 9 8 v } : b
| ' + H i . 1 B RS Sl S $:% 5 R m Forgi R .J‘._‘ :
! N I R A e S e S VOGRS LIS SIS M) HA S s Rt w - it TR : i
S o . R ...; : : i . ” 11 ' & 4 i 1 et s bE, S5
e e SRR o _, T s s G DO G L A G 35 1T
i W OF 2 S : n 3] R e =
IRRG Sk i 8 5 B AS B R T SE
t IWI w - -. ‘ .l. . ﬁ- - u " ) M. : i % -.n
-~ 1 | 4 1 : } H 1 H R :
{ ’ \ \ " 4 ! 3 . - B, (IEPN B M M_ ?h . )
: 4 ' 1 1 ! i LI
\ ..w. ,N L+ 3 w 83 ﬁ et Pls k-5 i 0T TN DEAE % SRR AEY: (O R ol UL o
= o g r WO amy N oy W Wl o A P S8 AR e LR L
TR W wph Wy ™ ad g W e o

e——



._m'x. N&LBQ& NW&

h Jm D\n\mmk\: oy H@.! *0863% re \Mu m\R,D..SA\! Q.N ..\m.?

il ST

%9\ \U\QDN!:REF y &t@e. \.D\gzzir kﬁwﬁ \Hm!_




N

0% P :

, . 24 CI{Y NTI- Y33 ﬁmx@ﬂ
. <3 YINO] r!./aw P I M
New Tech Type NTI - 433 consists of a C
- consists of Digital Galvanometer, IC re
£ key/switch and a wire wound ‘potentiome
. resistances of 5Q each and a smal] resistan

ter used as rheostat, P & Q ratio
ces r = 0.2Q,0.5Q to be connected in

mman)s,:r compensating leads of Platinum resistance thermomete _. ,
L ST, AR, PLQ IR <N 9 5, 9T/ J7K,
. Extra Items:- Platinum resistance thermometer with stand, beaker, Hypsometer,

. thermometer and connecting leads. Yo 0.20,0.50 T rmww.a 1) w5 3

Al b
THEORY: : Um ._wfwﬁ SIHPRIC S

It is based on the principle that the resistance of pure metals increases with
temperature. The variation in resistance with temperature for a specimen of pure
platinum over a large temperature range 1s given by

R, =R, (I +Qﬁ.+@ﬁwv (1)



T A B W — e - ———

Where @ and f are constants which may be found by measuring R, at three

different temperatures. :
Rut over small ranges the relation may be taken as

R, =R, (1 + at) (2)
Where @ is temperature coefTicient of resistance.
R, is resistance of platinum coil at temperature t. Ry is resistance of platinum coil at
0" C. Let R, is resistance of platinum coil at temperature t; and R; is resistance of

platinum coil at temperature t,.

Than using relation (2):

i Ry =Ry (1+at)) (3)

:
s
3
;

And R, = R, (1+aty) | (4)

- - - » - r . Rz —l Ro (1+at2)
Dividing relation (4) by (3) : R, Ro(1+aty
Ol" R_z. e 1+at,

Ry 1+at,

O Ry (1 +at)) =R, (1+aty)

-

Or R, + aR,t; =R, + Rytz

Or  R;-R,=a (Rt —Ryt))

Or Q= __R.Z:_R_;_ per OC. (5)

et

\;_“_‘_-___ /’__—_
sing this formula the temperature coefficient of resistance can be calculated.
i

) 7y — s P . —
1 SPATE A AL Py oy it 7 |
Formula for resistance per unit length (p) of Callenderand Griftith’s bridge:

 9= "2-;'; e oEeR Ohm /cm

s o -
- . Y &) ey fazp qe 19
: Wht}r_e_ x' is balancing len

of wire from electrical middle point

3 NEW TTCITINSTRUMENTS, C-174, JDA Colony, Malviya Nugar, JAIPUR-302017 (Rajasthan) ph, 0141-2525021



Operating Instructions for New Tech Type NT1 - 433
. # g = ,
AR S IF CUAS, Thg=13) 3: 118 & ey e\_n:%@«q

r - is small resistance in series with compensating leads (C,C;)

Formula for R; and Rj:

k:

Where R resistance of coil (R)

N
- NRIRR oFIgy oM
~* ve is taken when balancing length is ON right hand side of electrical mid _uowuﬂ
[ @0 sy TN otelaRE Ty ey e

| -ve is taken when balancing length is ON left hand side of electrical mid point

x = balancing length from electrical Bmﬁ&m point.
| G

3 ._5»-‘va'ﬂf{“f?'?"%‘f’fgﬂﬂ';{‘z*wms,.‘ F i s

s

. PROCEDURE:



—

iR e~ Wi | i. |..
.\ i i tluu.l..-

i :
i l Y Rheostat

Fig (1) Callendar & Griffith’s Bridge Principle
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g OBSERVATIONS:

rermination of electric

L e iddle point: QT 1
_—T  Resistance |
SR mtroc.iuced in Position of 7 W
No. | MOVIDg coil 7 lectric middle | Mean electric
resistance (R) e point middle point
Q
it C
& 0 2“8 cm. cm.
20 20
2 . 20 i
: 1} ’ 20 20
[b] Determination of p: OT -2
r=0.2 ohm.
Resistance Distance between |
SR | introduced in electric middle | o= Er—’
No. | moving coil point fmd ?ull ; e
| resistance () point X o g
Q cm. ~
e e ]
Pl i ] S I I — 2
1 0 2016 Sk 2x4 o 086
RE e
by 0 20-165=32  |7x3s
) AN - |
B 20 — 17 = 3 ’Ziiﬁ?////
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4 Det wmination of R and R; :

OT-3

- .h,__,.,_ ---",u-—-}—--* T e R Pom , — ey A - SR & e = s
fenp- ol Foous R‘\‘*““‘\*nu | leld‘llu‘ of null | Resistance of Mean resistance |
platinum ; S, ‘lml‘t‘dl.lk‘ed point from Platinum Resistance i
esistance No. In moving electric middle Thermometer Q ‘,
dermometer coil resistance point Q ‘
Q X |
S Cm.
o R, =3 20-14=6 R,=3-2x.028x6 | R, =
‘ =2.664 2.664+2.692+2.692
4, =20"C 5 R; =3 20-14.5=35.5 R, =3-2x.028 x 3
5.3 =,,2‘692 ~ 5682
| 3. R, =3 20-14.5=35.5 Ri=3-2x.028 x
| 5.5=2.692
t Rs) 23-20=3 R,=3+2x.028x3 | R:=
| t =3.168 b .
| b=60Cc | 2. R,=3 |23.5-20=35 |Rp=3+2x.028x g*-1°8+3-1396+3-19°
3.5=3.196 '
| 3 R, =3 23.5-20=3.5 R;,__= 3+2%x 028 % =3.186
| 3.5=3.196
|
} __——————‘_"__________




Vgl

4tul'€ coefficient is given by:

P .
Rz-R1

gy

B et LT
5,682 X 60—3.186 x 20

504

504 _ 0051 Per°C

:ﬂ#ﬂ

97.200

B dt wafiis = 9% 10‘4 per C
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The thermal Conductivity of ebonite or card b .
oard disc or &
plate G is -
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Where

m — Mass of brass disc.

g - %w&mo heat of the material of disc D.

_Radius of brass disc D.

_Thickness of the brass plate.

_Radius of ebonite or bad conductor plate.
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————

J — Thickness of the card board plate.

g, — Temperature of the hot surface of card board plate.

9, — Temperature of the cold surface of card board plate.

— g

dt

d0 _Rate of fall of temperature at temp.0, C
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RECAUTIONS

(1) The steam chamber C and D

" . should be nickel pol;
emissivity of both be same. ¢ be nickel polished so tht the

L

N Te e > :
(2) Temperature 0, and 0, should be noted in steady state.

(3) Thermometer T, and T, should properly placed. -
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(4) Thickness of plate G should be measured at different places of card

board plate.

5) For calculating on remosing card board plate the brass h“s_“.“ﬁ:hn
be heated to a temp ncarly 107C higher than 0, in steady

. , chamber,
Placing it directly in contact with stcam
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