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LLSTITUTIONS

HEATING AND COOLING CURVES

A machine can be considered as a homogeneous body developing heat internally at
uniform rate and dissipating heat proportionately to its temperature rise,

RELATION SHIP BETWEEN TEMPERATURE RISE AND TIME

Let,

P =heat developed, joules/sec or watts
G =welight of active parts of machine, kg
h =specific heat per kg per deg cell

S = cooling surface, m2

A = specific heat dissipation (or) emissivity, J per sec per m? of
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HEATING AND COOLING CURVES

q

g

= temperature rise, deg cell

=final steady temperature rise, deg cell
=time, sec

=heating time constant, seconds

=cooling time constant, seconds
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HEATING AND COOLING CURVES

Assume that a machine attains a temperature rise after the lapse of time t

seconds. In an element of time “dt” a small temperature rise “d” takes place.

Then,

Heat developed = p.dt

Heat developed = Gh.dg
Heat dissipated = Sg/. dt

23.12.20 16EE214/EMD/R.SATHEESH KUMAR/AP/EEE
05/10



(LT FITUTIONS

HEATING AND COOLING CURVES

Therefore, total heat developed=heat stored + heat dissipated

Ghd 8+ S@A. dt= p.dt
de o si_p
di Gh Gh

This 1s a ditferential equation and solution of this equation is,
—(sA/Gh)t
e G0

d=
SA

Where k 1s a constant of integration determined by 1nitial conditions.
Let the mnitial temperature rise to be zero at t=0.
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HEATING AND COOLING CURVES

Then, 0=-"—+k = °

54 CLEFITUTIONS

F=_F
5A
(SA
Hence, HZ‘E_H— e Gh ) meememmeea- -(1)
5A
: ==¢ -
Whent= =« : g m , the final steady temperature rise.
Represent £ _0 and Gl =r (2)
sAa M 5A

Equation 1 can be written as

6= Hm{l—e_l) ------------ -(3)

Where i1s called as heating time constant and it has the dimensions of time.
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