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ABSTRACT

Recently, the demand for special elevators for rapid and accurate transportation of various cargoes is increasing in facilities
requiring relatively high reliability such as marine plants and warships. As a result, the importance of the stability of the main
parts for the safety of the elevator is emerging. Particularly one of the safety devices of the elevator, the door interlock is a
state in which the elevator is stopped for loading and unloading of the elevator cargo frequently used frequently, the state in
which the elevator door is opened for the convenience of cargo handling Continuing to work with, and the risk of fire and
explosion accidents caused by overloading. In this study, explosion phenomena on electrical equipment and equipment such as
door interlock were considered by applying coupled analysis method. As a result, the material of the protective interior of the

door interlock was AISI 1045 steel, and the thickness was about 30mm, which was appropriate for the explosion-proof structure.

1.M B T e 7HsAol 7] wigel ekl ARgEE of i3t
7171 Adulgel dejA WEdsol Hgt e 8sha
AL g w3 § AWHOR 22 A4S & gtk Chot ol #71717] R Al e erdEal
Ths AvlollA 24 shmo] Algshal ARRE 2RbE fRE SR dis] Anstact WY BHE AFRE Lee &
E 57719 87 F7keka ok, olo) wet 573719 Yo 8ata aa v AMEste] ZukslEe] fist 7B
L I3 F8 FF) tF P TR IFEIL Ao AT SAEA HE ATE AHEAL Sim T
Atk 53] 574719 HARAF shel EoIIEES AP & FRE gt 278 Zdo] gigt A4 A7E
SRlE7E WIHgh 577] REOR 32 sAdE s skl Huh T FWESS 1ed T2E AARL
S717F A AEelA stefe] BolE flel 54719 = of djaia ATatart. Kingery §72 2715 Auto] digt
S WUt el A% 2 ) Rk dgle] Hof  B@alo] gt ol tis) AT e, Lucas 50 &
BBk A Fapapate] gt §13e] kEHo] Atk & Staxs|d S B3 ol o8 wAshe shEol Wt 0ty
3, AFERES L4 Tol AHEHE ZoAHEL 7] djde] gt $Ee AR ARE AXEg 2w
T w7 FR7E Aolete SHeo] ol Malo 57V TxEI H2wE S B EsiEol 24
P el s FEolnw Zuht shAjAbile] diul aeis 283 A9 Age] dEA HHATE st
sto] Wr} &2 ool Q7 HTh S|YEMEAIT 4 9lr} Langdon 572 FALE W 29| A5 fsiA
ARl ARSElE 57718 wollE R g A71EE] 8l Abwmokth dg|al dg A e tet HEAAE] A
NS ole) 714 olom Qs MY oFoR st o o Ak E gk
of APLIAYA] Htelo] Hol Zlat shaAtaLe] Hsle] d SPAIRE, oo} g Zukal spAo Heid A= S

FHYsty 7] A3 (Dept. of Mechanical Engineering, Tongmyong University)
T TAIAA, E-mail : kimdk@tu,ac kr

The KSFM Joumal of Fluid Machinery: Vol. 20, No. 5, October 2017, pp.54~59(Received 07 Sep. 2017; revised 25 Sep. 2017; accepted for publication 26 Sep. 2017)
54 SEELHMDHIER] =28 H20d, M55, pp.54~59, 2017(=2& =2 X 2017.09.07, =24 LUXE 2017.09.25, AARE2 XL 2017.09.26)



5718 =0 2AE=0| gk siMA AF

outside

/’ Nutside
/
‘ o
- *w L

\\
- ‘/\\sou /\' -_l‘w(clerance) — *
N 2" fgnkion
/ \ source

Inside L (clearance length)
——

Inside
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Fig. 1 Schematic diagram about Explosion proof structure

Door switch Door Lock
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(a) Location about Interlock  (b) Damaged by Explosion
Fig. 3 Schematic diagram of analysis model

Fig. 4 Classification of dangerous places
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Fig. 6 Schematic diagram of analysis model

Fig. 7 Mesh system
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Table 1 Element/Node check

Quakity Criteria > 5%
Distortion <07
Aspect Ratio > 10
Wrap > 10

Table 2 Material Property of AISI 1045

Young’s Modulus 210 GPa
Poisson’s Ratio 0.3
Density 7,850 kg/m’
Tensile Yield Stress 250 MPa
Tensile Ultimate Stress 460 MPa
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Table 3 Result of safety factor for each cases

th Max. Stress (MPa) Safety factor
10mm 15558 16
s 8 LSS LSS N O L
o — = 30mm 17.334 14
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Fig. 9 Velocity distribution for each times step (sec)
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