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Fig. 1 Copper plate drilling forming technology of cooling water Jacket
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Fig. 2 Physical model
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Fig. 3 Experimental station
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Fig. 4 Comparison of simulated and experimental values
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Table 1 Pouring conditions
PEIREC FERImtRls  AEIANREIE (m - st)  AENFEBEA BRI RS/ CC S THGEIE/C OB HIIE R C
1175 18 0.25 35 55 30

F2 HEREERERIEKE AT ARSI

Table 2 Physical properties of liquid medium used in verification experiment of computational model validity

WHEN (kg +m®) MR (W m* - K)

e (3 - kgt - KY) FEEE/ (Pa-s)
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Fig. 5 Influence of thermal conductivity of liquid cooling medium
on outer wall temperature of embedded tube
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Fig. 6 Influence of viscosity of liquid cooling medium on outer
wall temperature of embedded tube

SR ERFH/), ERSLINEREEANODR
ERA35 CHEMET, BSRANENEDREDH
K. BENRBENZUEINRENRSHESHZE
IRZE, BEXM_FZEMESERE, HMmE M
BEIBERESHEGRR. B7TARIIRESGE. &
BNRZEL 015.4 kg/m®. #HEFR04 W/ (m - C) .
FiE0.276 Pa - SHURMAT, TUEEINRASRERBN R
ELIAEELL . NEITHETLAE HIRSN R, Fb
BEREME, NERIEAEN, SEREMNS, TER
BTN RS EEATIEE NN RIEEEW (WES8)
FTEL. o, MRS TR ESMEE IR E 52D

RERSE, MEBHBE, mrIgEFLEINE
SREREAZ, FERTFRINKRNSHELLSIEN
1100 = 42007 - kg - G
;51090
%1080-
L
%1070-
%1060-
%1050}
1040 : : . .
5 10 15 20 25

E7 RESSEN RIS TR E ISR EFD
Fig. 7 Influence of specific heat of cooling medium on embedded
tube outer wall temperature
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Fig. 8 Temperature of cooling medium in outlet
of embedded tube
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Effect of Physical Properties of Flowing Liquid Medium on Embedded
Tube Outer Wall Temperature in the Casting Process
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Abstract:

Based on the verified heat transfer model for the filling and solidification process of embedded tube, the
influence of the physical parameters of cooling medium (thermal conductivity, viscosity and specific heat)
on the outer wall temperature of the embedded tube in the casting process is studied numerically. The results
show that the outer wall temperature of the embedded tube increases with the decrease of thermal conductivity,
when the thermal conductivity decreases to a certain value, and the outer wall temperature oscillation of the
embedded tube in the casting process occurs with the fluctuation of liquid copper free liquid level; the smaller
the viscosity of cooling medium, the stronger the convective heat transfer between the cooling media and the
embedded tube, the lower the outer wall temperature of the embedded tube; the change of specific heat of
cooling medium has a weak influence on the outer wall temperature of the embedded tube, mainly due to the
temperature change of the cooling medium caused by the specific heat, but the amount of cooling medium
in the embedded tube is much lesser than that of liquid copper, so the change of medium temperature in the
embedded tube has a weak influence on the outer wall temperature of the embedded pipe.
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