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Temperature Distribution in Closed Wellbore with Hot Fluid Circulation

Tang Shukai'*,Li Mingzhong' . Liu Chenwei' ,Zhang Guodong'

(1. School of Petroleum Engineering, China University of Petroleum ( Huadong) , Qingdao, Shandong,
266580, China; 2. Dongsheng Group Co. Ltd. of Shengli Oil field , Dongying, Shandong, 257000, China)

Abstract: To configure the closed equipment with hot fluid circulation and set its circulation parame-
ters properly,the temperature field model was established for heating and non-heating sections of a closed
wellbore with hot fluid circulation on the basis of relevant heat transfer theories. Under the condition of
definite solution,the model was used to determine the coupling values of pressure and temperature in well-
bore. Moreover,the model was also used to predict the wellhead temperature of fluids produced and re-
turned in four closed wells in which hot fluids were circulated,and the influences of production and circula-
tion parameters on wellbore heating were discussed. The results showed that the average error of predicted
wellhead temperature of fluids produced and returned was 3. 08% and 1. 38% respectively,compared with
the measured values,which meet the engineering requirements;the temperature of fluid produced declined
by 0.134 5 °C if fluid volume increased one ton per day,and declined 0. 161 °C if water cut increased by 10% ;
and the temperature of produced fluids rises with the increase of circulation rate and injecting temperature, which is
the main factor to affect the heating effects. The method can provide basis for the design of the hot fluid circulation
in closed wellbore to lower viscosity of produced fluids by modeling the temperature field.

Key words: closed hot fluid circulation;mathematic model; temperature distribution;circulation param-
eter;production parameter
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Fig.1 Casing program for closed wellbore with hot fluid circulation
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Table 1 Comparison of model predicted temperature and measured temperature
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Fig. 2 Profile of temperature and pressure in closed

wellbore with hot fluid circulation
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Fig. 3 Temperature distribution at different production

rates of fluids
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Fig. 4 Temperature changing tendency of produced flu-

ids with water cut
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Fig. 6 Temperature profile of produced fluids at differ-

ent injecting temperatures
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