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1. Simulation results 

1.1 Influence of buoyancy-driven flow 

The variation of bottomhole pressure of the injection well over whole operation period is 
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shown in Fig. S1. The bottomhole pressure declines gradually with the proceeding of heat 

storage in the subsurface, and meanwhile a certain degree of fluctuation can be observed, which 

can be attributed to the repeated well opening and closing operations. The difference in 

bottomhole pressure is not obvious for cases with and without consideration of gravity. 

However, the operation pressure for hot water injection into heterogeneous aquifer is obviously 

higher than that of homogeneous aquifer. 

 

Fig. S1. Bottomhole pressure of injection well during whole hot water circulation process for 

case without gravity (a), with gravity (b) and under anisotropic condition (c). 

1.2 Influence of injection conditions 

The variation of bottomhole pressure for injection well over whole circulation process 

under different injection rates is given in Fig. S2. It is clear that the increase of injection rate 

elevates the operation pressure (Fig. S2). 

 

Fig. S2. Evolution of bottom hole pressure for injection well over whole circulation process 

under different injection rates. 

The bottomhole pressure for injection well over whole circulation process under different 

injection temperature is given in Fig. S3. The increase of injection temperature from 150℃ to 

(c) Homo: with gravity, kv/kh=0.1(a) Homo: without gravity (b) Homo: with gravity

(c) Vinj=200 m3/h(a) Vinj=100 m3/h (b) Vinj=150 m3/h
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250℃ causes negligible effect on injection pressure (Fig. S3).  

 

Fig. S3. Evolution of bottom hole pressure for injection well over whole circulation process 

under different injection temperature. 

1.3 Influence of average permeability 

The evolution of produced water temperature and bottomhole pressure of injection well 

over whole circulation process are given in Fig. S4 and S5. It can be seen that the increase of 

permeability enlarge the fluctuation of produced water temperature, and a high injection 

pressure can be encountered for aquifer with permeability of 50 mD. 

 

Fig. S4. Evolution of produced water temperature over whole circulation process for aquifers 

with different average permeability. 

 

Fig. S5. Evolution of produced water temperature and bottom hole pressure for injection well 

over whole circulation process for aquifers with different average permeability. 

1.4 Influence of permeability heterogeneity 

1.4.1 Horizontal autocorrelation length 

(c) Tinj=250℃(a) Tinj=150℃ (b) Tinj=200℃

(a) kavg=50 mD (b) kavg=100 mD (c) kavg=200 mD

(c) kavg=200 mD(b) kavg=100 mD(a) kavg=50 mD
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The bottomhole pressure of injection well over whole circulation process is given in Fig. 

S6. No noticeable variation of injection pressure is observed with the increase of horizontal 

correlation length. From the point view of heat storage quantity and efficiency, porous aquifers 

featured with smaller autocorrelation length will be more favored and suggested to be selected 

prior to field operation. 

 

Fig. S6. Evolution of bottomhole pressure for injection well over whole circulation process. 

The average permeability for all cases equals 100 mD, vertical autocorrelation length equals 

0, and VDP equals 0.63. 

1.4.2 Global permeability heterogeneity 

The evolution of injection pressure over the whole circulation process is shown in Fig. S7. 

One can see that the enhancement of global permeability heterogeneity obviously elevates the 

injection pressure for hot water injection, which means additional operation costs will be 

required in field application. 

 

Fig. S7. Evolution of bottomhole pressure for injection well over whole circulation process. 

The horizontal autocorrelation length for all cases equal 0.5, and average permeability equals 

100 mD. 

(a) λDh=0 (b) λDh=0.2 (c) λDh=0.5

(a) VDP=0.39 (b) VDP=0.63 (c) VDP=0.78


