2004

T * *k * * Fokk

Evaporation Heat Transfer Characteristics of Liquid Nitrogen in
Horizontal Plain Tubes with Wire Coil Inserts

Jee-Sang Hwang, Jin Taek Chung, Rin Yun, Yongchan Kim, Young June Moon
and Dong-Hyuk Kim

Key Words: Cryogenic fluid( ), Liquid nitrogen( ), Evaporation heat transfer(
), Wire coil inserts( )
Abstract

An experiment was performed to study the evaporation heat transfer and the pressure drop
characteristics of liquid nitrogen in a horizontal stainless steel tube with wire coil inserts. The inner
diameter of test tube is 4.3mm and the length is 1.5m. Four wire coils having different pitch and
thickness were inserted into the plain test tube. The wire coil length is 1.5m and the diameter is
3.65mm with thickness of 0.5mm and 0.9mm. Experiments were conducted at saturation temperature of
21917 mass flux from 200 to 370 kg/m’s and heat flux of 62 kW/m’. Direct heating method was
used to apply heat to the test section. Boiling heat transfer coefficients of both the plain and the
enhanced tubes were calculated. Pressure drops between inlet and outlet side of test section were also
measured, and they are used to estimate EPR(Enhancement Performance Ratio).
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Table 1 Specification of wire coil inserts

Wire | Tube | Cail

Wire | Cail

Cail | 1.D. D D. | pitch | t/Dw | p/Dw

No. | (D) (DV'V) (t) ()

Wire 1| 4.3mm |3.65mm| 0.5mm | 6.7mm | 0.14 | 1.84

Wire 2| 4.3mm |3.65mm| 0.5mm |13.4mm| 0.14 | 3.67

Wire 3| 4.3mm [3.65mm| 0.9mm | 6.7mm | 0.25 | 1.84

Wire 4| 4.3mm |3.65mm| 0.9mm |13.4mm| 0.25 | 3.67
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Fig. 3 Geometry of wire coll insert
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Table 2 Comparison of wire coil inserts

Mori et a. | Nam et al. Present
('86) ('00) study
t / Dy 0.10 0.14, 0.27 | 0.14, 0.25
p/Dw | 075 150 2.80 1.84, 3.67
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