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Super-Vacuum Gap NanoMembrane
Distillation via TVC hybridization

Approach uses a TVC ejector and new vapor/Air selective membranes to
achieve vastly better flux and efficiency in Vacuum-Assisted Air Gap MD

Thermal vapor compression (TVC) system

Ejector

Concentrated solar power (CSP) system

High-pressure, high-temperature

motive steam 750 kPA, >168 °C  Linear Fresnel

. —! 200°C mirror collector
High-pressure vapor Entrained vapor h " array heater
74kPa, 91°C 37 kPa, 74 °C otoi input: 145 kw

Vapor to MD! | Tharmal
Demister top heater | g5rage
Feed spray L JRSIRSIRI | Heated | Meral
70°C, 0.4 kg/s L2 feed sand
. i L) ’
PR 70°C,
e L 70 g/kg
Phase change ’;egamr Pump—
heat exchanger }
High-quality distillate
Membrane distillation (MD) module MD top heater 37.2°C, 1.157 kg/s
MD brine inlet 120 g/kg, 70 °C, 0.532 kg/s f=— (condenser)
Vacuum line
Vapor

Vacuum gap MD permeate == Distillate
Hydrophobic membrane 26°C, Feedb .

0.957 kg/s TVC brine
Air blocking layer == MD brine
Condensing plate

Feed 35 g/kg
25°C, 1.464kg/s GOR:18
MD brine outlet 240 g/kg, 34 °C, 0.307 kg/s
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