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PX Q400 — STANDARD FEATURES AND BENEFITS

Highest capacity, highest efficiency and lowest mixing PX

Features:

- Latest PX Q400 based on proven PX technology

- Flow capacity: 65.9 —90.9 m3/hr (290 - 400 gpm), max operating pressure of 1200 psi
- One moving component, no control

- Corrosion resistant ceramic core and FRP housing

- Optimized PX design for maximum performance

Benefits:

- Efficiency at max flow is 97.3%
- Volumetric mixing is <3% => Salinity Increase ~1.5%
- Improved performance provides >1% lower SEC compared to PX Q300
- 25% less Q300 modules
- Smaller footprint
- Provides saving from R&M
- Designed to recover up to 60% of otherwise wasted energy
- Industry leading reliability
- No scheduled maintenance, low OPEX and lifecycle cost
- Compact, modular and scalable
- Same manifold design as PX Q300
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PX Q400: TECHNICAL DATA SHEET AND PERFORMANCE CURVE
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PX Q400: EFFICIENCY

Efficiency Curve
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PX Q400: VOLUMETRIC MIXING

Volumetric Mixing vs Lead/Lag
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ECONOMIC BENEFITS FROM PX PERFORMANCE IMPROVEMENTS

MEMBRANES FEED PERMEATE

Temp 28|°C 42,937|TDS 266.79|TDS
#trains 10| 58.15/bar 0[bar
Units Metric 2,478.6/m3/hr 1041.0{m3/hr

v
Recovery Rate % 42.0%

HP OUT HP IN
HPP cp 43,631|TDS 73,837|TDS
INPUTS 55.7|bar N¢ of PX units 56.67|bar

F 1,424.4/m3/hr Minimum N9| 22 1,437.6/m3/hr
Enter N2 | 22

[ EA r—
g stk g

HPP FEED LPIN LP OUT
42,000]TDS 42,000[ DS Lead flow] 0% | 72,221]TDs
1.5/bar 2.0(bar 1.0|bar
1,054.2|m3/hr 1,424.4|m3/hr 1,437.57|m3/hr

Feed Water Supply System

| Total # PX units: 220 |

PX Technology Performance
PX unitary flow 65.3 m3/hr
Salinity Increase at membranes 2.2%
Volumetric mixing VM 5.1%
Lubrication flow (LF) per PX array 13.2 m3/hr
LF as % of concentrate flow 0.9%
HP DP 0.9 bar
LP DP 1.0 bar
RO Specific Energy ** 2.072 kWh/m3
Brine Recovery Efficiency  97.429%
Overall PX Efficiency  95.911%

** Does not Include Feedwater Supply Pump Energy consumption

MEMBRANES FEED PERMEATE
Temp 28|2C 42,538|TDS 266.79|TDS
# trains 10| 57.53|bar 0[bar
Units! Metric 2,478.6|m3/hr 1041.0/m3/hr

v
Recovery Rate % 42.0%

HP OUT HP IN
HPP cp 42,938|TDS 73,148|TDS
INPUTS 55.4|bar Ne of PX units 56.07|bar

y 1,420.9|m3/hr Minimum Ne[ 16 1,437.6|m3/hr
Enter N9| 16
-

s
&+

HPP FEED LP IN LP OUT
42,000{TDS 42,000|TDS lead flow| 0% | 72,221]TDs
1.5|bar 1.6|bar 1.0[bar
1,057.7|m3/hr 1,420.9|m3/hr 1,437.57|m3/hr
Feed Water Supply System

| Total # PX units: 160 |

PX Technology Performance
PX unitary flow 89.8 m3/hr
Salinity Increase at membranes 1.3%
Volumetric mixing VM 3.0%
Lubrication flow (LF) per PX array 16.7 m3/hr
LF as % of concentrate flow 1.2%
HP DP 0.7 bar
LP DP 0.6 bar
RO Specific Energy ** 2.044 k\Wh/m3
Brine Recovery Efficiency 97.631%
Overall PX Efficiency  96.635%

** Does not Include Feedwater Supply Pump Energy consumption

1) Lower volumetric mixing - lower membrane feed salinity and pressure

2) Higher overall PX efficiency
3) Lower HP and LP DP’s
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ECONOMIC BENEFITS FROM PX PERFORMANCE IMPROVEMENTS (2)

Case Study:

O 250K CMD Plant

O 42% Recovery rate
0 10 SWRO trains

Option #1: Feed Supply Energy | Option #2: Feed Supply Energy
Not Included INCLUDED
Q300 Design (kWh/m3) 2.072 2.216
Q400 Design (kWh/m3) 2.044 2.169
Savings Q400 over Q300 (kWh/m3) 0.028 0.047
Total $$ Savings over 20 years (US $0.10/kWh) S 5,183,000 | S 8,522,750
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PX-Q400 BETA TEST: OVERVIEW

O SWRO Plant in the Caribbean

O Produces water primarily for drinking water, and sends remaining water to power plant for power generation
O RO Train Configuration: 3 Trains, 42 Pressure Vessels w/ (7) Filmtec SWRO, 850 psi membrane pressure, 38 -
40% recovery:

Train B: 3,800 CMD capacity, with (4) PX-Q300 replaced with (3) PX-Q400

=)
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Recovery (%)

PX-Q400 BETA TEST: RESULTS

0 PXreplacement from PX Q300 to PX Q400 occurred on August 8th

0 Stable feed water conditions and operating conditions before and after the PX replacement on Train B
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SEC (kWh/m3)

PX-Q400 BETA TEST: RESULTS (2)

245

240

2.35

2.30

2.25

220

2.15

519722

Train B: Specific Energy Consumption

< >
PX Q300 PX Q400
l* RO CIP (7/12)
v ’f
o~
.«w
e
:!hifl1£ir ’:‘gk ]
Wy & T 2% NS,

5/29/22
6/8/22
6/18/22
6/28/22
7/8/22
7/18/22
7028122
8/7/22

8/17/22

8/27/22

9/6/22

9/16/22

energy recovery'

3/26/22
10/6/22
10/16/22
10/26/22

Confidential & Proprietary

11/5/22

11/15/22

HPP Pump pressure dropped by 0.5
bar after installing PX Q400

PX Q400 shows lower SEC than PX
Q300 (0.02 kWh/m3 ~ 1%
reduction)

SEC reduction represents an annual
saving ~S13K in energy cost for
Train B (@50.4/kWh)

Stable SEC since starting up PX
Q400

The SEC reduction is in agreement
with the projection
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PX Q400 DOCUMENTATIONS

@ energy recovery®
PX Q400

Our most efficient, highest-capacity PX available for seawater
reverse osmosis desalination facilities.
The next PX® Pressure o

Building upon Energy Recovery's reputation for best-in-class
performance, the PX Q400 is our next evolution in the trusted,
leading PX® Pressure Exchanger® technology. Delivering energy and
cost savings, the PX Q400 offers the lowest life cycle cost of any
energy recovery device (ERD) for seaw ater reverse osmosis (SWRO)

desalination, and It' lble thanks to high p and

lower maintenance.

Reliable in th

Ci d fro i istant ceramic and with only
one maving part, the PX Q400 Is easy to use, highly durable, and ideal
for harsh Thi P are
unique and machined in-house using our vertically integrated and
highly specialized manufacturing pi ., which P

down to the micrometer level and a consistently high performing
product. The PX Q400 supports a 25-year design lifewith no
scheduled maintenance; leading to incredibly low design life costs and
high uptime.

By The Numbers

25% fewer devices needed to achieve the same output
compared to the Q300*

@ Capacity of 400 gpm per module
@ <3% mixing

PX Q400

BENEFITS

+ Highly efficient - Highest efficiency at the
highest flow compared to our other PX Pressure
Exchangertechnology products

+ Lower mixing - <3% mixing resulting in highsr
system performance

+ Higher capacity - At 400 gpm, it's our highest
capacity PX yet, which results in 25% fewer
devices compared to the J300%

* Ideal for harsh environments -
Industry-leading 25-year design life

* Lawest life-cycle cost - Offers the lowest
life cycle cost of any ERD for seawater reverse
osmosis (SWRO) desalination due to lower
maintenance and operational expenditures

energy recovery'
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POWER MODEL PRO

Project Client User

@ Energy Recovery Power Model Pro Software test DKH Energy Recovery dkimhak@energyrecovery.com
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THANK YOU

Contacts:

Product Director: David Kim-Hak, dkimhak@energyrecovery.com

Global Sales Director: Castor Criado, ccriado@energyrecovery.com

Sr Water Vice President: rclemente@energyrecovery.com

WATER BUSINESS DEVELOPMENT
NASDAQ: ERII
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