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Study on influence of drilling fluids on temperature distribution

over the borehole wall in geothermal wells
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Abstract: In geothermal well drilling, borehole temperatures increase with depths, making drilling more difficult.

HU Tongying'*

Therefore, it is necessary to study the circulation temperature distribution in the well. With analysis of the heat
conduction process during drilling fluid circulation, and in view of various thermal well parameters in Xiongan New
Area, the wellbore temperature control equation is adopted, and the fully implicit finite difference method is used to
solve the equation to find the temperature distribution over each well section during drilling fluid circulation in the
well. The influence of the drilling fluid density, viscosity and displacement on the wellbore temperature distribution
is studied by equation simulation. Results show that the higher the drilling fluid displacement, density or viscosity
is, the lower the wall temperature is; and the more the wellbore wall temperature near the bottom decreases. The
displacement change of drilling fluid has the greatest influence on the borehole wall temperature distribution. The
results of the simulation study provide some reference for the drilling design.
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Fig.1 Simplified wellbore model for drilling fluid circulation aTD (2.1)
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Table 1 Thermophysical parameters of drilling fluid,

formation and drill strings
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Fig.2 Well temperature vs depth for each well section
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Fig.3 Borehole wall temperature distribution at different circulation periods
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Fig.4 Borehole wall temperature distribution

at different displacement of drilling fluid
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Fig.5 Borehole wall temperature distribution

at different density of drilling fluid

PR 6 Skl - SB0RG B AS Ti) Ak H B S8R 38 118 0 A 15 100
K B2 43 I HL 0. 02,0. 03,0, 04,0. 05 Pa s, &5 K
Bl VRORE B 6T - BE T B )5 i 5 9 B AL, BB R O
TROR 18 T S P9 5 30 I HR 00 057 S L R AR A i
FAR . FEFIR 2500 m Ak B RO EE A 0. 02 0. 05
Pa « s B 8254 3. 2 °C L Bl H-V0ORS B2 X H-BE R 5 43 A
SRR, ATHEN  FE RS RS R 0. 04 m® /s, B
J9 1,40 g/em® JKEE SN 0.05 Pa » s, &l - A 36 5 )
JEAB AT, RS A7 Y - B U A B AR AR (A

55
50
45 1
O 40 —Hi%0. 02Pa + s
S~
%( —— HiJE0. 03Pa * s
juj 5k
G / KEPE0. 04Pa » s
30 K0, 05Pa « s
25 "
20 I 1 I 1 I 1 I 1 I 1 ]
0 500 1000 1500 2000 2500

IR/
6 ShHBMETRRMMARRESR
Fig.6 Borehole wall temperature distribution

at different viscosity of drilling fluid
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