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ABSTRACT: Air-heating vaporizer usually is used to regasify LNG at satellite areas beca-
use of the small demand of natural gas there. The common type of air heating vaporizer
which exists in the market is the longitudinally finned type with 8 fins, 55 mm fin length and
2mm fin thickness. To contribute in developing an efficient air-heating vaporizer, experiment
on finned type air-heating vaporizer using 8 fins, 50 mm(fin length) with 2 mm(fin thickness)
which exist in the market and 4 fins, 75 mm(fin length) with 2 mm(fin thickness), which is
proposed, were conducted. Then, both types of vaporizers are compared. The experiments
were conducted in one hour by varying the ambient condition and the length of the vaporizer.
The ambient air was controlled so that it has the same temperature, humidity and air velocity
with air condition in every season available and the length was varied 4000 mm, 6000 mm and
8000 mm for each type of vaporizer. Additional experiment with longer duration, ie. In this
experiment, the main aspects in analyzing the characteristics of the air heating vaporizer the
inlet-outlet enthalpy difference and the outlet temperature of the working fluid. LNz is used to
substitute LNG because of safety reason. The results show that the characteristics of the
finned type 4fin75le vaporizer are comparable to finned type 8find0le vaporizer.

Key words: Fin(#), LN2( 43 d 4), Liquified gas(¥3}7}2), Super low temperature(Z& *-2),

Vaporizer(7} 8}71)
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ngth and fin thickness.
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Table 1 Specification of the vaporizer model

Array VL I To FL FT FN
(N xN) (mm) (mm) {mm) {mm) (mm) {(mm)
2x%x2 1000 x 4
4fin'7ble 2x%x3 1000 x 6 12 15 75 2 4
2x4 1000 x 8
2x2 1000 x 4
8finb0le 2x3 1000 x 6 12 15 50 2 8
2x4 1000 x 8
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Fig. 3 Basic module of each vaporizer.
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Table 2 Experimental condition of vaporizer
system for each season conditions in
Tongyoung city by Korea meteorolo-
gical adminstration

Ta(K) Valo/s) Ha(%)
spring 285 25 65
summer 303 2.0 80
autumn 289 25 70
winter 273 30 55
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Table 3 Ahy,,and Ah,, of the vaporizers

in-outlet enthalpy difference{k.J/kg|
spring summer autumn winter
Maximum 195.2 214.0 200.4 182.7
4000 mm 168.2 1874 1747 154.7
4fin75le 6000 mm 185.2 205.7 190.2 169.5
8000 mm 1934 2114 195.2 1822
4000 mm 171.8 187.8 176.5 130.0
8fin50le 6000 mm 180.2 2025 1929 1743
8000 mm 1911 2074 1976 1799
Table 4 Performance of vaporizers based on Ah
Performance {%]
spring summer autumn winter
4000 mm 86.2 876 87.2 84.7
4fin75le 6000 mm 94.9 96.1 94.9 92.8
8000 mm 9.1 98.8 974 99.7
4000 mm 88.0 87.8 8.1 71.2
&find0le 6000 mm 92.3 949 96.3 9%.4
8000 mm 97.9 96.9 93.6 98.5
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Table 5 Reynolds number of the vaporizers for every length and season condition
Reynolds number [1.0 x 104]

spring summer autumn winter
4000 mm 2.98 2.79 2.92 3.07
4fin75le 6000 mm 292 2.81 2.93 3.13
8000 mm 2.79 272 2.80 2.86
4000 mm 3.01 2.87 2.99 3.68
8fin50le 6000 mm 299 2.79 2.84 3.18
8000 mm 2.93 2.80 2.79 292

Table 6 Nusselt number of the vaporizers for every length and season condition

Nusselt number

spring summer autumn winter
4000 mm 75.1 714 73.8 76.8
4fin75le 6000 mm 73.3 711 734 712
8000 mm 70.5 69.2 70.8 719
4000 mm 75.6 73.0 75.2 88.3
8find0le 6000 mm 74.6 70.7 71.8 78.1
8000 mm 73.2 70.7 70.6 73
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Table 7 Heat transfer late of the vaporizers for every length and season condition

Heat transfer late [W]

spring summer autumn winter

4000 mm 1102.3 1248.4 1152.0 1020.4

4fin75le 6000 mm 1242.8 1393.0 1299.0 1176.1

8000 mm 1261.0 1402.3 1289.0 1193.6

4000 mm 1151.1 1250.0 1192.0 852.3

8finb0le 6000 mm 1245.9 1352.6 1286.1 1250.3

8000 mm 1306.6 1403.0 1304.0 1192.2

2 AgAez FAgEE 4 F AU Table 8 Fin effectiveness on vaporizer
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Table 9 Result of measurement uncertainty by ASME

Model Length 7,0 B, S, U. rss %

. 4000 mm 250 209 0511 209 84

dfin75le type 6000 mm 257 16.1 0.465 16.1 62
(winter)

8000 mm 273 138 0.342 138 50

Model Length Tyt B, S, U, pss %

. 4000 mm 253 187 0457 187 73

8ﬁ?5(.)le type 6000 mm 261 13.1 0.322 13.1 50
winter)

8000 mm 270 85 0.209 85 31
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