Innovative Micro-disruptive Paralle

A .--.
. ® s - ™
® - « ®
i WATERSURPLE
.. . -.
Dileep Agnihotri, PhD dileep.a@watersurplus.com
CTO & Beverage Division Lead 512.740.794 1



mailto:dileep.a@Watersurplus.com

STRONG FOUNDATION

rF

WATERPLUS ™ - e
Pre-Engineered =y =

Products $ ) | - v b |

2
> . )
Rentals ‘
Innovations

Dileep Agnihotri Jeff Anderson

Surplus

30 Years of Business Innovation
300 Years of Industry Experience

Steven Johnson Tom Roberts

Jon Reinke

a®

e .88
. ""‘- . o
.00l

w38 WATERSURPLUS

Warren Mathieu




_ NEW EQUIS




'IMPACT®O

Innovative Micro-disruptive Parallel and Casca

-

— gl
ding Train RO g |




Problem: Multistage Brackish RO Process

* Significant Flux Imbalance
* Recycle Loop — Scaling of entire system
* Static build-up of CP Layer

* Flush and CIP Challenges across 3-Stage Design
* Energy Consumption (Pressure Losses in First Stage)

e Static Conc.Valve

DON’T WORK WELL FOR
* High Flux Membranes
* Low-TDS feed
* Achieve Recovery >85%
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IMPACT-RO™ Brackish RO Process (Patent Pending)




IMPACT-RO™ 20-35% Improved Flux Balance
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IMPACT-RO™ -Variable Recovery & Dynamic Process
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IMPACT-RO™ - 3x Less CIP Duration — Parallel CIP
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|00GPM RO PERFORMANCE - CaCO, SCALING @90% RECOVERY

Loss of Membrane Surface Area, No-AS, pH=7.0, No Recycle Loop

Standard RO

y =2.9033x - 127027
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y =0.3346x - 14621

Blue: Ist+2"d Stage Combined
Orange: 3™ Stage Alone

Impact RO

y=1.3171x- 57617
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y =0.2825x - 12344

Impact-RO scales at 2.2x less rate
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|00GPM RO PERFORMANCE - CaCO, SCALING @90% RECOVERY

Loss of Membrane Surface Area, No-AS, pH=7.5, No Recycle Loop
Standard RO

y =18.574x - 812785

Green: |5t+2"d Stage Combined

Orange: 3" Stage Alone
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Impact RO
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Impact-RO scales at 3.2x less rate
|st+2nd Stage No Scaling




PERFORMANCE - ENERGY REDUCTION

PREDICTED: 4M Vessels — 4-5%; 6M Vessels 6-8%

145.00

140.00

Measured 3.9% energy reduction
TS0 L with Impact RO on 4M vessels

130.00 AL, AV S with switching on of Feed-Forward
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IMPACT-RO™ - SUMMARY BENEFITS

Balanced Flux Across Multistage RO
e > 2-3x Less Fouling
e > 2-3x Less Scaling

Reduced Energy Usage

e 4.5% on 4-membrane Pressure Vessels

* 6-8% on 6-membrane Pressure Vessels
High Recovery Capability
* Can achieve 90-95% recovery with Balanced Flux
Easy to CIP with Impact-RO Design
Less overall cost for INSTALLED RO system

Retrofit Upgrade Ready (Multiple Features as Options)
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Dileep Agnihotri, PhD
CTO & Beverage Division Lead

Thank you!

Questions ?
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dileep.a@watersurplus.com
512.740.7941
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