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Abstract

This study is to investigate the temperature characteristic of insulated multi-core tube to use a glass
wool as an insulator on the multi-core tube used for efficient use of limited space and an essential part of

high pressure hydraulic control line.

Testing and modeling has been conducted to the manufactured

insulated multi-core tube to investigate the inside temperature characteristic of the insulated multi-core tube
related to the outside air temperature, supplied with hydraulic fluid temperature and hydraulic fluid flow
rate. As a result of the study area, when hydraulic fluid flow rate is 3.28( £ /min), hydraulic fluid outlet
temperature has been received the lowest effect of supplied temperature and outside air temperature of

hydraulic fluid.
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[Fig. 1] Schematic diagram of the form and cross
section of multi core tube

HE|FOJFHEE U5 F454 FRE 296
AolE Fuz Az Aoz ZE AL 3
I = 07 AZ, fA-BEEs] 9
Jelet. o Ol FHI} A AN 23

¢

2

fof ot S

=3
2
e e

2 e
oo R

o
K

- 757 -



OlE} = -

AL 9l FE ol gkl AAmlg gl A%
=7t 712 Al nls) g sk, 7114
vpi gl e At SA4& 7L glerg
A gl Bl 2aEE HEE AU 5 9
mEolth S ofe] ZkelE FHolA st &
o

ggsta o]z el Al

Hoke adE 7IdE 5 ok oled "HEa
SHi A S olgse] 2% WA 2
AdE WRE JASF FHY3h= VRC(Valve

Remote Control) Line System¥} 2] A8} 7]7]¢]
e A 2FA(Pressure Sensing Line)ol] =2 A}
S, 24 B3 ol 9H Fo] 54 2 EFA
Fol S4ELE T AW A9 ogsith
[Fig. 11> MCTE] Alx= ¥ FejE vepd Aol
(Daechen industrial, 2014).

2. B HE|Z{FEMCNL| XM=

HE| T FH | 7]EE U AS ey
dom, A= S TS HESE ofrlo}
A

Ve S 1 71EE ARsted A s 9

(Polyvinyl chloride, PVC) 4
4, #FF EAA W AR
A AFS Fobd nask= 34 5 A
e AA @AlFe] FETHKIm, 2009).
9 MCT AxHGold ddgz ALed et
S(Glass wool)> HolH F& A5 T2oA
A 2 ddAo] $5ste] & Aol ARE-
Az A tHKim et al., 2013).
A FE AE 9 3 BEE 9

ge Moz THE IR AR 9

i lo [ (@ 1o o

=
&

td
—n

=
ez

[Fig. 2(a)] Photo of the process of multi core tube
Continued wrapping glass wool and
tapping process

[Fig. 2(b)] Photo of the process of multi core tube

Continued Outer sheath coating and
hydraulic inspection and final condition
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<Table 1> Properties of hydraulic oil material
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[Fig. 3] Schematic diagram of insulated multi core
tube section

L Density Cp (Specific Heat) Thermal Conductivity Viscosity
Hydraulic Oil Brand (ke/m) (Vke'k) (W/nK) (ke/ms)
Shell Tellus Oil 46 870 1880 0.145 0.80
<Table 2> Properties of Insulated multi core tube solid material
. . Thickness | Outside Diameter | Density .Cp Therm.al.
Section Material (mm) (mm) (ke/n?) (Specific Heat) | Conductivity
J/kgK) (W/mK)
@ Outer PVC 3 455 1470 840 0.1
Sheath
@ Tapping Non-woven 0.75 395 80 1300 0.06
&) Insulation Glass wool 10 38 24 700 0.038
Coloured
@ Identifying PVC 0.5 9 1470 0.184 0.1
Sheath
® tube SUS316 1 8 8238 468 134
® Filler Rod PVC - 3 1470 840 0.1
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[Fig. 5] Schematic diagram of apparatus
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<Table 3> Properties of Insulated multi core tube
solid material

Set Value
Experiment Condition
1 2 3
Outdoor
. - -1
temperature (C) 50 30 0
Hydraulic oil inlet
30
temperature (C)
Hydraulic ol 029 | 101 | 328
flow rate (/min)
Length of MCT(m) 0.75
Mean temperature and
Estimation data . temperature Proﬁle of
insulated multi core tube
in stable condition (C)
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[Fig. 6(a)] Experiment results of oil temperature
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[Fig. 6(b)] Experiment results of oil temperature
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[Fig. 6(c)] Experiment results of oil temperature
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