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Abstract

Natural convection heat transfer in an enclosure with an opening in the right vertical wall and a heat
source at the bottom surface is investigated using a holographic interferometric technique. The effects
of the opening length, divider length attached to the top wall, and heater temperature on the
temperature distribution are examined. The openging length as well as the divider length greatly affects
the degree of inflow and outflow of air. In the case of small opening length, the opening doesn't affect
much the upward warm air flow resulting in the symmetric temperature distribution. The upward flow
is hindered by the divider resulting in the decrease of heat transfer from the heater region to the upper

Naturai Convection(X}4 ),

region. The longest divider shows the highest temperature in the lower region of enclosure.

In the

case of large opening length, the inward cold flow moves the upward flow to the left direction.
Among the cases of different divider length, the case of H;/~0.25H shows the highest temperature in

the lower region of enclosure.
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Fig. 1 Schematic diagram of the holographic
interferometry system
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Fig. 2 Schematic diagram of the test section

Table 1 Test condition

H, JT | T
Run| H, (mm d . h R
! ™) w0 (] R
1 15, 0.25H 0 225
2| 30, 0.5H 0 22
3 15, 0.25H |15, 0.25H | 224 40 |6.54%10°
4| 30, 0.5H |15, 0.25H 222
5 15, 0.25H | 30, 0.5H | 21.8
61 30, 0.5H 30, 0.5H | 21.7
7 12 30 1542%10°
8 30, 0.54 0 31.8 1 50 {7.55x10°
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Fig. 3 Photographs of fringes showing the temperature distribution; (a) no
divider, H,=0.25H, (b) H/~0.25H, H,~0.25H, (¢) H/~0.5H, H,~025H,

(d) no divider, H,=0.5H,
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0.6W

(&) H/~025H, H,~0.5H, (f) Hs0.5H,

(a)
Fig. 4 Photographs of fringes showing the effect of heater temperature with
H,=0.5H and without a divider; (a) T5=30 C, (b) T,=40 T, (c) T»=50 T
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