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Abstract: Geothermal energy is a kind of clean and renewable energy, and replacing high carbon energy with
geothermal energy is one of the effective ways to reduce carbon emission. Underground pipe insulation technology is
one of the key technologies that influence efficiency of geothermal energy exploitation. This paper describes the
development situation of underground thermal insulation pipe in terms of the structure, pipe materials, insulation
materials, and production process; and points out that the blend of nano insulation materials and vacuum pipe will be
the development trend in the future with vacuum nano insulated pipe as the first choice for deep geothermal energy
exploitation; meanwhile, it is pointed out that research should be focused on the influence mechanism of basic structure
factors on thermal insulation performance of vacuum nano insulated pipe, which has guiding significance for
optimization of the production process of thermal insulation tube, reduction of cost and increase of efficiency.
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Fig.1 Extracting water from the geothermal well
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Fig.2 Heat exchange with U-shaped intersected well pair
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Fig.3 Underground heat exchange system
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Fig.4 Structure of vaccum insulated pipe
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Table 1 Thermal conductivity of vaccum insulated

pipe at different levels

S FRAEL/W-(mK) ]
A 0.06~0.08
B 0.04~0.06
C 0.02~0.04
D 0.006~0.02
E 0.002~0.006
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Fig.5 Structure of double layer vaccum insulated pipe
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Table 2 Comparison of properties of different insulation

materials

iR/ HEER YA AP R YR BE /°C
il e TR

BT RERE REARRLNE

C B /C
(B10mm) (JBE25mm) MEUJELI7 mm)
—10 40 35.2 35.4 35.2
—5 40 35.7 35.9 35.7
0 40 36.2 36.3 36.2
5 40 36.7 36.8 36.7
10 40 37.2 37.3 37.3

2.3 DB AT

PR 1) i A T 20 T g B 03 Dy fih LS TR LA
LA BETE . B RS B0 Ol 1 BE T AR SE A
A 2 TB) Y S )= B A 9 S B TR EE DR I ) il S
b T AR A EOR  BOR A 5 P AR BOBEG, X ik
23 B HOR BER M Ry o EH ORI T R R B A I [ 32
REAR R, R R PO S AAR, A URA KA
R IR 2 5 A R S A A RN B AR 2 Y

SR BRI TR, ESmAERBR
SCHLER U I T AR I M BE AR R TG T R R A
A DAGE 2o 2 9 AN B AR B A
BEAE ARG A2 A TR I Ak 2 T R T A
16 PN A5 N 2 1 ER AN A 2% IR IR S B R R L
H Ak 27 19 75 H: 8 Mo J2 8 Mo O, )2 14 78 70 A9 45 6 1
AT DUAE PR TR B 28 SRR R (8K B G 4 S A
A AF ) T T R T2 S S DR R DL U DR R 4
MO IR PERE Y, AR A B T — e
T A PR 2 5 vk S BRERAE S Se XA 19 Ah R
T 2F AT W0 T B I FH A 23 9500 SO R Uk L &
100~200 °C i #4 J5 X5 X 45 A 2 T io5 3 o (8] Kk & 57
NiCrAlY (JEJE R 0.1 mm) , B 2R F #umi i 7 Uk 17
B AR B 2 J2 W (SRR £0.2 mm) o X T 280k
HH M VR 0K 2 0 B B BBk AR RS T % B
2T 2 S5 W) T A BT B AR 2 R A A e R
ZBEN SR AL N 0.033 W/ (mK) , i85 T4 1R
MBI o 1 % A SN N K R T AR R T U AR
M AE E P L5 mm ) 88 AR TR 2 O 38 A S 5
TR HLH AT M AOK R M RE S B, k3
B 7R o 5 0 A A FL , 40 K 4 Tl A 0 4 R B
P 7T F R S AR RE S A Tk
SRS 3B AS [R] B AR TR b R 7 T A I A1 BE R K
PR A IF X 3R ORI A AT T O TP e DU (L 45
REWFE2), I RIRENRERETLZZME
B 3R] B AR TR Y RCR .

R3 MAREBERESENRELRESHILT

Table 3 Comparison of performance parameters between nano insulated pipe and conventional pipe
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