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Abstract

For the contradiction between the derrick base stability and other factors such as long freezing
time, large cooling capacity loss, large frost heaving force and so on, the superiority-inferiority of
the vacuum insulation and the polyurethane insulation is analyzed. Field experiment shows that
the vacuum insulation effect is poor and short duration, while the other one is good with long du-
ration. After 170 days of freezing in -32°C, the outside temperature of the insulation pipe is -6°C,
while the outside temperature is -23°C without insulation. The temperature difference is 17°C.
The closer the measuring point is to the freezing pipe, the higher the temperature gradient is.
With the increase of freezing time, the temperature difference between the thermal insulation and
the non-thermal insulation freezing tube first increases and then decreases. Finally, the develop-
ment of temperature after thermal insulation is verified by finite element simulation, and the de-
velopment prospect of energy saving of polyurethane insulation is put forward.
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Table 1. Design parameters of auxiliary shaft of Zhangji mine
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Figure 1. Freezing hole and insulation condition
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Figure 2. Schematic diagram of vacuum insulation of frozen tube
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Figure 3. Temperature curve outside the vacuum insulation
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Figure 4. Temperature curve outside the polyurethane insulation
E 4. REEERRRETIZ
Table 2. Temperature distribution at different periods outside the freezing pipe
= 2. REENEREAEIEE 56
ERE/m 1 2 3 4
VREs I A)/d PR AR PR AR PR AR PR AR
30 15.56 8.44 16.75 14.19 16.69 15.94 16.81 16.13
60 12.56 2.00 15.06 9.56 16.00 13.50 16.44 14.94
120 9.06 -3.31 12.63 5.69 14.69 10.56 15.56 13.00
170 6.38 —7.81 10.44 2.88 13.19 8.13 14.50 11.06
DOI: 10.12677/ag.2018.84087 806 HOBRBL 2RI


https://doi.org/10.12677/ag.2018.84087

*1E

. | - et

10 —— 10 T —

-10

RE/C
BE/C
3

20 —m— iR 20 —u— R
—e— LRtk —e— ik

M&& . Atk M&“ N Atk
S I b SO e

T 1 T
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160

i 1) /d I ) /d
(a) DN1&N1 (b) DN2&N2
20 -
| 20 -
10 \\ e —— 10 . *
N
——— —— \ —
0 ‘D 0
O
= &)
" -10 10 \~ - —
i
g 1
20 —m— fRif L 20 —n— g
—o— ARk —o— AR i
ok JH RE P
» Mk‘ Ak Ak " M&“ . Atk i
T T T T T T T T T 1 T .

T
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 1;10 1é0

IR 1) /d I i) /d
(c) DN3&N3 (d) DN4&N4

Figure 5. Temperature distribution curve of insulated and un-insulated freezing tube
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Figure 6. Ansys temperature field simulation cloud picture
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Table 3. Temperature distribution by Ansys finite element simulation

%< 3. Ansys BIRTTIEBIREE 57

FALIX e B/ C A FLIX el B2/ °C
VRGN ) /d
TRl ER 7SI R ER 7SI
30 20 -22 112 -22
60 10.4 -8.7 8.8 -8.7
120 3.67 -23.6 -1.7 24
210 22 -30 -133 -30
360 8.3 -30 -253 -30
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