
Computat ional  s imulat ion of  organic  Rankine 
cyc le  retrofi t ted to petroleum wel l

“Geothermal  refers  to  exis t ing heat  energ y in deep rock and sedimentar y  bas ins . Unl ike other  t ypes  of 
renewable  energ y resources , geothermal  energ y provides  a  s table  source of  energ y as  i t  can be exploited 
regard less  of  meteorologica l  condit ions . Geothermal  energ y can be ut i l ized for  e i ther  heat ing/cool ing 
purposes  or  for  power generat ion.  
 
In such systems the heat  exchanged with the surrounding rock mass  to  the heat  exchanger. Consequent ly, 
the temperature  of  extracted geof luid from the wel l  decreases  with the t ime in accordance with working 
parameters . The working parameters  are  inc luding the f low rate, temperature  di f ference, and the des ign 
of  the ground heat  exchanger. Current  work, therefore, a ims to develop a  re l iable  heat  t ransfer  model 
to  determine the extracted heat  f rom the oi l  wel l , see  F igure 1. The obtained results  f rom the heat 
t ransfer  model  were used in another  model , which s imulate  the organic  Rankine cyc le. Assumption made 
in the current  s tudy, such as  ground thermal  proper t ies , the geothermal  gradient  and wel l  dimensions, 
are  based on rea l i s t ic  data  in the Arabian Gulf. The proposed model  was  developed for  di f ferent  heat 
extract ion rate  and for  temperature  di f ference between inlet  and out let  of  the wel l . The obtained results 
can be used to define the opt imal  working parameters  those resul t  in  the maximum energ y generat ion 
dur ing the l i fet ime of  an organic  Rankine cyc le  retrofi t ted to petroleum wel l . As shown in F igure 2, the 
s imulat ions show that  the opt imal  extract ion rate  350 W at  temperature  di f ference between inlet  and 
out let  of  the wel l  equals  16ºC and ground heat  exchanger  diameter  equals  95 mm.  
 
This  way, for  a  par t icular  s i te  the proposed models  in  the current  s tudy can be used to speci fy  the 
opt imal  working parameters  of  geothermal  system at  di f ferent  working condit ions . ”
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