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Free Convection Heat Transfer from a Vertical Flat Plate with
Constant Heat Generation in Air

(Laminar, Transitional and Turbulent Region)

Masahide M1YAM6T6 and Hiroshi FUKUMURA

Abstract

An experimental investigation of laminar, transitional and turbulent free convection in air is

described.

Data of temperature field for modified Rayleigh number lower than 2.7x 104 and heat generation
between 30.5 and 335.8 W/m? includes percentage heat flux distributions by radiation, local heat
transfer coefficient distributions, mean temperature profiles in boundary layer and correlation of

temperature fluctuations between wall temperature and in boundary layer,

Results are compared with other theoretical and experimental data,

Local heat transfer coefficient distribution for turbulent boundary layer is similar to Cheesewright’s

result,
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Fig. 1 Experimental apparatus.
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Fig. 7 Percentage amplitude distributions of wall temperature fluctuations,

| T l T I T ' )
q=122 W/mz2 q=244 W/ m:
X mm X mm T
O 800 ® 800
® 1200 A 950 1
A 1300 W 1050 -
0 1500 7

Numerical Solution -
(Miyamoto) Pr=0.72

[8

Fig. 8 Mean temperature profiles in liminar boundary layer.

LK T R e



142(292) B A B OEE N BL

3-5 BREAFEHRES DOELE OIRIEDTRCRRD TN T Ebd 5.
X 81k, EFsicis T 3 BMABEREERES T 2w 913, FEFSBOKY»HERS, EREITCKT S

T, FRL, —HETTROBA KRS ORRTS  VEREATERT. K, H8OBALFELTS
b, i X —HLTHY, ARBEEHORE 5.
BHATVBIC Y b b, RTINS — R

‘5.7 T T I 1 l ! I ! ‘ [ l ]

1o

T qe 122 W/ m?*

0.9 X mm X mm
O 1600 ® 2000
o8 — A 1700 W 2500 ]
. O 1800

o7+

0.6

o5

04

03

02

ol

o
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