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Effects of Outer Tube Length on Pool Boiling in an Annulus with

Key Words: Pool Boiling(E¥] %), Annuli(3/3-F3}), Closed Bottoms(3}5-34])

To improve pool boiling heat transfer in an vertical annulus with closed bottoms, the length of an
outer tube has been changed from 0.2m to 0.6m. For the test, a heated tube of 19.lmm diameter and
water at atmospheric pressure have been used. Annular conditions are made using glass tubes fabricated
around the heated tube. The gap size of the annulus is 3.65mm. To elucidate effects of the outer tube
length on heat transfer results of the annulus are compared with the data of a single unrestricted tube
and the annulus with wider gap size of 6.35mm. Throughout the tests much higher heat transfer
coefficients are observed for the annulus of 3.65mm gap size comparing to the other two cases. The
change in the outer tube length results in much variation in heat transfer coefficients. Moreover, with
shortening the length of outer tube the possibility of the CHF occurrence can be removed.
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Table 1 Summary of the previous works

Author Remarks

- heater: stainless steel tube

Yao - D=25.4mm, 1=25.4 and 76.2mm

and - liquid: R-113, acetone, and water at 1 atm
Chang | - liquid condition: saturated
(1983) - geometry: vertical annuli with closed bottoms

- gap sizes: 0.32, 0.80, and 2.58mm

~ heater: stainless steel tube

Hung | - D=25.4mm, L=101.6mm )
and - liquid: R-113, acetone, and water at 1 atm
Yao - liquid condition: subcooled or saturated
(1985) | - geometry: horizontal annuli

- gap sizes: 0.32, 0.80, and 2.58mm

- heater: stainless steel tube

~ D=25.4mm, L=570mm

Kang | . liquid: water at 1 atm

(2002) | - tiquid condition: saturated

- geometry: vertical annuli, open/closed bottoms
- gap sizes: 3.9 and 15mm

- heater: stainless steel tube

Kang - D=25.4mm, L=500mm

and - liquid: water at 1 atm

Han ~ liquid condition: saturated

(2002) | - geometry: vertical annuli, open/closed bottoms

- gap sizes: 3.9, 15.0, 25.1, 349 and 44.3mm
- heater: stainless steel tube

- D=19.1mm, L=540mm

~ L,=200, 400 and 600mm

(2005) ~ liquid: water at 1 atm

- liquid condition: saturated

- geometry: vertical annuli, closed bottoms

- gap sizes: 6.35mm
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Fig. 1 Schematic of experimental apparatus
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Table 2 Test matrix
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0.6 1.11 0-120 11
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Fig. 2 Reproducibility of experimental data
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