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INTRODUCTION

Geothermal well productivity often declines over time, and some new wells exhibit low pres-
sure from the start. This can render wells inoperable, necessitating expensive drilling [1]. The
Geoejector Research Group at Reykjavik University is attempting to restore wells with ejectors
by connecting the low pressure and high pressure wells to create a usable well with a higher
flow rate, measured by entrainment ratio (ER) [2]. ER is defined as ratio between the second-
ary (5) and primary (1) inlet flows. Higher ER indicates more flow, which leads to more power
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METHODS

The internal dimensions of the industrial-scale ejector prototype, modified from previous
tests [3], were used to create a 3D model of the ejector in ANSYS Fluent. Coarse, medium and
fine meshes were used to determine mesh convergence. Pressure and temperature boundary
conditions were specified at the primary and secondary inlets and outlet of the ejector. The
standard k-e turbulence (SKE) model, pressure-based solver, and wet-steam model were
used for all simulations. Once a model was validated, different nozzle positions were simulat-

production [3]. Numerical models of an industrial-scale ejector, using data from Theistareykir
Geothermal Power Plant were created to test different geometries without manufacturing [3].

ed to optimize the ER.
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Figure 1. Labeled ejector diagram, showing the key components used for analysis. used for boundary layer resolution.

RESULTS

The numerical model of the industrial-scale ejector was validated against field test data from Theistarykir Power Plant. Validation was conducted at the point of maximum ER (ER = 0.38), recorded
at 13:35 hours when both inlet wells were at full pressure capacity (P1 =28.5 Bar, P2 = 6.6 Bar) . The tested ejector had a nozzle exit position (NXP) of -17 mm, indicating the nozzle was located up-
stream of the converging mixing chamber. Using this validated model, a parametric study was performed to analyze the effect of varying NXP on the ER. Figure 3 presents the resulting Mach num-
ber profiles for different NXPs, while Figure 4 shows the corresponding ER curve.
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Figure 3. Mach number profiles at different simulated nozzle exit positions (NXPs). Figure 4. The entrainment ratio (ER) versus the nozzle exit position (NXP) for the Thestareykir ejector from CFD simu-

lations (Ansys Fluent).

DISCUSSION

The Mach number profiles in Figure 3 reveal how the internal flow evolve with the nozzle exit
position (NXP). At negative NXP values (Figure 5), the primary flow impinges on the walls of the NXP < optimal value > the supersonic shock will occur too early, preventing entrain-
converging section of the mixing chamber, increasing local pressure and hindering the entrain- ment.

ment of the secondary fluid. The ER reaches a maximum at an NXP of 34 mm (Figure 4), repre-
senting the ejector's optimal designh condition. Beyond this optimum, further increases in NXP
cause the supersonic primary flow to expand excessively within the constant-area mixing sec-
tion (CAMS), leading to a blockage of the secondary fluid entrainment.
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CONCLUSION

The NXP of an ejector has a significant impact on the ER.

NXP > optimal value > the mixing chamber will be blocked and the secondary flow will
be unable to mix with the primary, preventing entrainment.

NXP = optimal value > increase entrainment, directly increasing the amount of power

available from the previously unusable well.
Numerical model improvements:
Turbulence model analyses
. ;&; Qi é‘lig. ; -~ L . Examine optimized ejector and nozzle geometry and ideal operating conditions

Explore CFD models to allow for the simulation of more water in the flow
Unsteady simulations

Additional field tests, with additional NXPs should be tested to validate results and provide
additional data points for future numerical models.

Figure 5. Velocity path lines for -17NXP, showing minimal entrainment (arrow) due to a vortex (circle) from
the shock wave.
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