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choigm@pusan.ac.kr a hydrogen dryer to enable faster desorption than conventional jacket heating.
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Revised 16 January, 2026 center location on the tower surface (TC1) to reach 250°C and the maximum
Accepted 19 January, 2026 temperature difference among multiple surface locations (ATmax). Higher input

power significantly accelerated heating, while temperature uniformity depended
strongly on operating frequency. Among the tested conditions, 57 kHz at 2.5 kW
provided a favorable balance, reaching 250°C in 189 s with AT = 29.3°C.
Coupled electromagnetic—thermal analysis confirmed that eddy currents were
concentrated near the tower surface and that total heat flux increased near the
tower ends due to axial heat conduction toward unheated sections. These re-
sults indicate that appropriate frequency—power selection and staged power
control are essential to balance productivity and thermal stability.
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Fig. 1. Schematic diagram of the experimental induction-
heating test setup and instrumentation. Axial locations of
thermocouples (TC1-TC3) attached on the outer surface of
the adsorption tower along the induction coil section
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Table 1. Experimental conditions for the induction-heated

adsorption tower

Parameter Value
Material Stainless Steel 316 (SUS316)
Vessel 60 mm (Dia.)x 450 mm
Dimensions Thickness : 5 mm

Coil Material

Turn Count /

Water-cooled Copper tube (Dia. 8 mm)

12 turns / 15 mm

Air Gap

Power / 1.0, 2.5, 5.0 kW
Frequency 30, 40, 57 kHz

Target 250°C (with PID control logic)
Temperature

37 HM1= 20264 2



A(AA FY)= Transient Thermalo]l H3F k= Ty
F A4 siAS ARl Fig 2+ iAol AR
AT YA 7Y 32k mdy A4S B

A5

Fok A1 Aol A A ol SEE o
W T 2o WA s ket 2ol FHT,

J=c+E (1)

oJ7]4] o= A7|HEE, B H7|& o]} oo u}
2} o] AA T sk S H(Joule heat) q= T
o} o] Alikelck

10
f;IJI ()

AL o] T GHY YA Ay
g0 ARgakrt

oT
pCpW: v . (kVT)+q (3)

A7VA p, &, kiz ZH2F 2A0] W, WY, FHEE
ojn, g&= Maxwell |40 2HE £&% G 3lojc)

Fig. 2. 3D geometric model of the adsorption tower with a
helical induction coil
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Table 2. Numerical simulation parameters and constant ma-
terial properties

Parameter Value / Property
Ambient/Initial Temperature 25°C
Convection Coefficient 10 Wm*-K
SUS316 Density 7,980 kg/m®
SUS316 Specific Heat 500 Jkg'K
SUS316 Thermal Conductivity 13.6 W/m-K
Skin Depth 1.81 mm (at 57 kHz)
Mesh 5 layers
(Inflation Layers) within 1.2 mm thickness

Journal of Hydrogen and New Energy <<



38 T4 FHIS flot R 718 SRR FAY -8 Gy Stk 2
(1.0, 2.5, 5.0 kW) ZHo|A $3st G=71d A3
Aol Az7-d A4 A AuE v)w-EA5H

ot A3 Azt |5 98t F 744 A %E
golstgiet. AA, - TCl(Center) A5 9] =
7b B3 A &% 250°Ce] =k o A~8FH A
2 onjgitt 24, Hd 2% AHATm)= S

AZE AIEE 250°C7HA 9] 7 E1E, 91A] TCl-
TC3o|A S EH 229 &7F Hdf-H 4 =4}
o] Huigter Aosto] Hd=E FIskel) Fig.
3-59] Azbe]] w2 = AnpofAl=
oA S ARTCHET TC2oA H w2 2=
7F HHEA o 7 BRE i) o= FY wiR|(AA/T
5 gahel el S o] vlrdsiAHA &

9] A5 o] At l7] HhE o2 4k
o, A A7) £A B 32804 AAE] =9
6}1:]—

Fig. 3-& 30 kHz 274 &&= 75 HojFoh
1.0 kWoll A 5.0 kW Z7Fato]l W}t 529 0]
A 188 5, 89 s= FA 3] TEE ] 7HE dFol 2
Al FFE et B, AT Z12F 43.9°C, 47.3°C,

g v

A<
= T 2

=13

] =l

o

45.8°C2 2 Z7lo] ufet fARE S-S SR
ok o}z 30 kiz thele] Aoz 7o 1w o)
(Skin depth)= Q1) F-= A}7]*o] Y G710 oF
Ao R Fastil, g 714G Aol AlRA W
- (5.-o_kvz) (2.;5k\iV) (1.0kW)
/
/7 -
250 I/\ Lof .

Temperature (°C)

100

30kHz
(Black) 1.0kW (Red) 2.5kW (Blue) 5.0kW

50 ——TC1= = TC2=---TC3

300 400 500

Time (sec)

0 100 200
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for different power levels at 30 kHz. Solid, dashed, and
dash—dot lines denote TC1, TC2, and TC3, respectively
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