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A Study on the Heat Transfer Characteristic of Insulated Multi Core Tube
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Abstract: In this paper, we study the characteristics of heat transfer for an insulated multi-core tube using glass wool as an in-
sulator for the multi-core tube. By performing experiments and modeling, we examine the variations in the temperature character-
istics of hydraulic oil inside the multi-core tube with atmosphere temperature, inlet temperature, and the flow rate of hydraulic
oil for the insulated multi-core tube that we developed. When the minimum inlet flow rate of hydraulic oil employed within the
scope of the research is 0.29 1/min, the temperature difference obtained in the experiments and numerical analysis was a max-
imum of 3°C. For a constant atmospheric temperature, as the inlet temperature of the hydraulic oil increases, the outlet temper-
ature of the hydraulic oil will also increase, regardless of its inlet flow rate. Further, when the inlet flow rate of the hydraulic
oil is more than 1.01 I/min, the effect of the atmospheric temperature on the temperature drop of the hydraulic oil is low.
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Figure 1: A schematic diagram of apparatus

MCTS ©HEE HolFa
AAZ AR G MCTS

pul

2L
i)

i

Aol wa

ol

)

A

gz Zeyoixa e ARZI 23] ANSYS FLUENT
Z2 WS AlgEle] 3pE RdlEe FaagirtHs].
3241 2] MOuter Sheath?] AAZAC R St}
a1 7Hgste] e (s A 9
Oil §7¢] AAZxASE F 2 T3
S AAsd e, 0il 9L 770,700 2
AJsle] Aartdavs
F2le baro]H,
750mm ©]t}. Figure 3
& RoFar ok v
750mm 7FA O & 360° 3] Et=

FA) &b

u

o Sl L
e 2de I3

@ Insulation

@ Coloured Inentifying Sheath

Figure 2: Insulated multi core tube section
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Figure 3: Inside of insulated multi core tube
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Table 1: Experimental and simulation conditions

Conditions 1 2 3
Atmosphere
a temperature( C) -0 -30 -10
Oil inlet
b temperature( C) 10 20 30
¢ | Oil Flow rate(I/min) | 0.29 1.01 3.28
605
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Table 2: Properties of solid material
. . Thickness Quts1de Density Specific Heat Therm.al.
Section Material (mm) Diameter (ke/m’) (U/ke K) Conductivity
(mm) & & (WmK)
@ Outer Sheath PVC 3 45.5 1470 840 0.1
@) Tapping Nonwoven 0.75 39.5 80 1300 0.06
©) Insulation Glass wool 10 38 24 700 0.038
Coloured
@ Identifying PVC 0.5 9 1470 840 0.1
Sheath
® Tube SUS 316 1 8238 468 13.4
® Filler Rod PVC - 3 1470 840 0.1
Table 3: Properties of oil
Density Specific Heat Thermal Conductivity Viscosity
Shell Tellus Oil 46 (kg/m®) (J/kg-K) (W/m-K) (kg/m-s)
879 1880pro 0.145 0.8
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Figure 7: Results of simulation
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