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TRANSIENT HEAT CONDUCTION
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(a) Midplane temperature (from M. P. Heisler, “Temperature Charts for Induction and T, Initially
Constant Temperature Heating,” Trans. ASME 69, 1947, pp. 227-36. Reprinted by permission h T=T;
of ASME International.) 0
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(b) Temperature distribution (from M. P. Heisler,
“Temperature Charts for Induction and Constant
Temperature Heating,” Trans. ASME 69, 1947,
pp. 227-36. Reprinted by permission of ASME
International.)

FIGURE 4-16

(c) Heat transfer (from H. Grober et al.)

Transient temperature and heat transfer charts for a plane wall of thickness 2L initially at a uniform temperature 7;

subjected to convection from both sides to

an environment at temperature 7., with a convection coefficient of 4.
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(a) Centerline temperature (from M. P. Heisler, “Temperature Charts for Induction and T Initilally T
Constant Temperature Heating,” Trans. ASME 69, 1947, pp. 227-36. Reprinted by permission hm T=T hw
of ASME International.) 1
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(b) Temperature distribution (from M. P. Heisler, (¢) Heat transfer (from H. Grober et al.)
“Temperature Charts for Induction and Constant
Temperature Heating,” Trans. ASME 69, 1947,
pp. 227-36. Reprinted by permission of ASME
International.)
FIGURE 4-17

Transient temperature and heat transfer charts for a long cylinder of radius r, initially at a uniform temperature 7;
subjected to convection from all sides to an environment at temperature 7, with a convection coefficient of A.



242
TRANSIENT HEAT CONDUCTION

Ty-T..
6 =
0= 7.7,
10 I - 1T T } 1T
0.7 t SS== = SSSS=— —~ | ,(‘ | i i Sphere
|| S e e N N A S S e Ny ~E i
83 a :\\\ I e e S S e e NN . 4’& \\\/
. \\\\\ A\ \\ \ \\ : ~ ] 7 } i 6’,‘
03 RN SURSSERS SNSS 5% [
2 \ N NN ~ NN N NN \&0 DN
0 \[\ RRR TN NONON NN S
Y 7
\ oG 0
0.1 1\ RVAVAY \. 2o N oy ARV AN S LY
I\IMIBVEY S \ AN AAR AN NN o AVAY
0.07 i\ \ NP AR AN UNAURN \ P VAN
T NO T P TR 7
0.05 1\WAVAY CERERNEAN AN A\ LA ANAN
- WY NG R WETE VAN
0.04 1R AWENAN P2 \WNERVEIAY T\ IRY \WAWAVAVA
0.03 \\ \ /l&%\a MLV LVAVAVAV-RNERNAN \['\
: WA T MW A * \ \ \k%\ ANAY
0.00 LI ) \IY VAN W
' o %5 |\ \
WAN M M N \ \
001 ‘\ \\\\ \1."}\ 3 AN ‘\\\\\\\ N N \\\\\\ \ \\\\ ‘\\ \ \ \ AY
0.007 L1 1R VAV A W N 1N WIAY \ 1AW WV LAY AN 1NAY AVENLY AN
- s e N TN RVWRIAY AN 1NN WA \ LIRVAWY \ AN
0.005 WS TT, N\ AR N ATAAA A N\ \\
oo TR 2 W \ Y \ \ \
. pog Y \ IWWAY I SO \ \ WAWAY AVEAY
0.003 Oi;,\ LT M RIAVAN WAVENANENAN N \ \ N\ \AANNTN
[ \ \\ \\ 1AW /R AVAVEAVEAVEAVEAY
0.002 ST N NN
ERY M VAN \l\ \ \ VA VA
o VTN \ LN \
0 0.5 1.0 15 2 2.5 345 6 78 910 20 30 40 50 100 150 200 250
T=oufr?
(a) Midpoint temperature (from M. P. Heisler, “Temperature Charts for Induction and
Constant Temperature Heating,” Trans. ASME 69, 1947, pp. 227-36. Reprinted by permission
of ASME International.)
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(b) Temperature distribution (from M. P. Heisler,
“Temperature Charts for Induction and Constant
Temperature Heating,” Trans. ASME 69, 1947,
pp. 227-36. Reprinted by permission of ASME
International.)

FIGURE 4-18

(c) Heat transfer (from H. Grober et al.)

Transient temperature and heat transfer charts for a sphere of radius r, initially at a uniform temperature 7; subjected to
convection from all sides to an environment at temperature 7., with a convection coefficient of /.



