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A Study on Dynamic Simulation of Emergency Release
Coupling for LNG
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Abstract : In this paper, we propose a new model of emergency release coupling, which is an essential
safety component mounted on the loading arm and hose of LNG bunkering. The proposed model
replaces the existing breaking bolt, the separation operation is made by the ball detent, and the flow
path is opened and closed by the poppet. Therefore, rapid reuse is possible even after separation, and
excellent leak performance can be expected. A simulation model of the separation characteristics of the
proposed emergency release coupling is developed using AMESim. The dynamic characteristics of the
body and the plug being quickly separated when a set separation load is applied and the flow path is
blocked were verified through simulation. Thus, this verifies the effectiveness of the proposed emergency

release coupling separation structure.
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Fig. 1 Main structure of the proposed emergency

release coupling
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Table 1 Part name of emergency release coupling

Part No. Part Name Quantity
) Body 1
@ Plug 1
Mol Ws} 2elw R o P e @ | Acting sleeve :
A2 £ BOE Qlstel BABTY meba R @ | Cap(Flange) 2
T ME FE S4B 4 Pt Ao © | Lipple 2
% 2 4L s} A © | Front guide 2
B ERolA AU wgrel AEYel 344 @© | Rear guide 2
A2 0E Fig. 200 LRI Fig. 29] 7 e} Spring disk 2
W RE AEYe A TERY AFRE Ud © | Spring disk !
o TERE RS Eelr ek Aoy R © | Spring disk !
TAHD AERE FF2 FAHE A 24, @ | Spring disk !
AZY HAe) ARE AR AR FAt F2 A @ | Spring 2
9 dge gasts shd oaEe? sov 74 ® | Spring !
Hol itk AZE RAle 5 AEY T 19 @ | Spring !
& AZSHA MR A4 FAHY, vy SFollA ® Stop ring 1
Fe1 Zo= AVt FFHE TRolt shd © | Stop ring !
Jg¥els E3 9 slol=g FHHY 2xYz W | Ball 12
A7 A B2 el S0 AZY el A Poppet 2
F2E Al dEe Yo
Aed R ASYe 334 mde A% , ,
g 718 A wH Fast uid, T RES — i —
APAEE 4T ceBE ool gov, B TEEE m WS
3 22 5g olgste] MR AT B k.
7 iAYES TRY 5 A= S}k wAR
o AEY gL EAD Sol=r AR § v m,
271 45 Fzoln, A7) wdd) A8d 4
AY0e AFe) AAPe| AT Fysto] vy d,
of AYsel e ZHA} FRoz WMAA @& : E,
£2 145 48¢ £ Fig 2004 WE
2 e 7 BZ o] w3} 2229 Taple 1o U Fig. 3 Schematic diagram of the separation
B mechanism
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LNG Hydraulic Oil 1

Hydraulic operated

Poppet side of the plug

1012 spring l‘

1) @ Fluid properties(LNG) (5) :E}i' Variable volume chamber
@ @ Fluid properties(Hydraulic) (6) {37 Poppet with conical seat

(3) “Me Ideal linear spring 7 §f Ball poppet with sharp edge seat

®) E Piston

4) £ Mass with friction and end stops

9) IE) Constant signal
(10) ,ffy Linear signal source
)
11 X greater than
an o xe y
(12) o~} Reverses the sign of the input

(13) i} Two-way ideal signal switch
(14) *7} Saturation element
(15) +(O= Conversion of signal input into a force

(16) O’ Conversion of signal to a linear
Displacement and velocity

Fig. 4 Simulation model of emergency release coupling using AMESim
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Table 2 Parameter of hydraulic actuator

Parameter Value Unit
Piston diameter 30 mm
Rod diameter 20 mm
Length of stroke 50 mm
Maximum operating pressure 14.3 MPa
Minimum operating pressure 0.31 MPa
Weight 2.65 kg

Table 3 Parameter of hydraulic drive

Component Parameter Value Unit
Relif valve | Cracking pressure 0.1 MPa
Control Type 4 port 3 positon
valve Rated current 40 mA
Hydraulic Displacement 4.8 cc/rev
pump Speed 1000 | rev/min

Table 4 Volume and mass of main component

Component Volume [mm3] Mass [g]
Outer case 397.86 3182.9
Body 580.31 4642.5
Plug 282.07 2256.5
Poppet 108.59 1048.8

Table 5 Spring constant

Component Spring constant [N/m]
1012 spring 190
1013 spring 637

Table 6 Parameter of poppet with conical seat

Parameter Value Unit
Diameter of poppet 71.2 mm
Diameter of cone 63.5 mm
Diameter of hole 60 mm
Diameter of rod 40 mm
Seat half angle 33 degree
Needle cone half angle 60 degree
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