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o PX Q400 Overview 

o Performance Comparison: PX Q300 vs PX Q400 

o Economic Benefits of the Performance Improvements 

o Field Testing 

o Literature & Resources 

 

 



Product Overview 



PX Q400 – STANDARD FEATURES AND BENEFITS     
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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 

Highest capacity, highest efficiency and lowest mixing PX 
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PX Q400:  TECHNICAL DATA SHEET AND PERFORMANCE CURVE 
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Specifications 

ERD Technology PX 

Flow Range 290 – 400 gpm 
(65.9 – 90.9 m3/h) 

Max Inlet High 
Pressure 1200 psi (82.7 bar) 

Min Discharge 
Pressure 12 psi (0.8 bar) 

Filtration 
Requirement 20 µm 

Peak Efficiency 98% 

Max Hi Press. Diff. 10 psi (0.7 bar) 

Max Lo Press. Diff. 10 psi (0.7 bar) 

Max Lube Flow 5.1 gpm (1.2 m3/h) 

All Ports  4" (DN100) Grooved-end 
Flexible Pipe Coupling 

PV Size 9 inch ID 



Performance Comparison 
In-house testing 
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PX Q400: EFFICIENCY 
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• PX Q400 has the highest average efficiency throughout the flow range 
 
• At maximum flow capacity, PX Q400 demonstrates higher efficiency than PX Q300 with a gain of 0.8% 

(97.3% vs 96.5%) 
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PX Q400: VOLUMETRIC MIXING 
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 PX Q400 demonstrates lower percent volumetric mixing than PX Q300 
 

 At balance flow (0% Lead/Lag ratio), PX Q400 mixing is reduced down to 3% 



Economics: 
Reducing Desal Plant OPEX further 
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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

PX Technology Performance

ECONOMIC BENEFITS FROM PX PERFORMANCE IMPROVEMENTS 

10 

1 

2 

3 

1) Lower volumetric mixing   lower membrane feed salinity and pressure 

2) Higher overall PX efficiency 

3) Lower HP and LP DP’s 

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 kWh/m3
Brine Recovery Efficiency 97.631%

Overall PX Efficiency 96.635%
** Does not Include Feedwater Supply Pump Energy consumption

PX Technology Performance

1 

2 
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MEMBRANES FEED PERMEATE
Temp 28 ºC 42,937 TDS 266.79 TDS

# trains 10 58.15 bar 0 bar
Units Metric 2,478.6 m3/hr 2478.57143 1041.0 m3/hr

Recovery Rate % 42.0%

HP OUT 55.723984 HP IN
43,631 TDS 1424.39061 73,837 TDS

55.7 bar 56.67 bar
1,424.4 m3/hr Minimum Nº 22 1,437.6 m3/hr

Enter Nº 22  

HPP FEED LP IN LP OUT
42,000 TDS 42,000 TDS Lead flow 0% 72,221 TDS

1.5 bar 2.0 bar 1.0 bar
1,054.2 m3/hr 1054.18 1,424.4 m3/hr 1424.39061 1,437.57 m3/hr

 

 

Total # PX units: 220

MEMBRANES

PX-Q300

Nº of PX units
CPHPP 

INPUTS

Feed Water Supply System

   

  

  

 

PX-Q300

 

MEMBRANES FEED PERMEATE
Temp 28 ºC 42,538 TDS 266.79 TDS

# trains 10 57.53 bar 0 bar
Units Metric 2,478.6 m3/hr 2478.57143 1041.0 m3/hr

Recovery Rate % 42.0%

HP OUT 55.3856967 HP IN
42,938 TDS 1420.85624 73,148 TDS

55.4 bar 56.07 bar
1,420.9 m3/hr Minimum Nº 16 1,437.6 m3/hr

Enter Nº 16  

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 1057.72 1,420.9 m3/hr 1420.85624 1,437.57 m3/hr

 

 

Total # PX units: 160

MEMBRANES

PX-Q400

Nº of PX units
CPHPP 

INPUTS

Feed Water Supply System

   

  

  

 

PX-Q400
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ECONOMIC BENEFITS FROM PX PERFORMANCE IMPROVEMENTS (2) 
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Case Study: 
o 250K CMD Plant 
o 42% Recovery rate 
o 10 SWRO trains 

Option #1: Feed Supply Energy 
Not Included

Option #2: Feed Supply Energy 
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 $0.10/kWh) 5,183,000$                                  8,522,750$                                  



Field Testing 
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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 

Before (PX-Q300) After (PX-Q400) 
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PX-Q400 BETA TEST: RESULTS 

o PX replacement from PX Q300 to PX Q400 occurred on August 8th 

o Stable feed water conditions and operating conditions before and after the PX replacement on Train B 
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PX-Q400 BETA TEST: RESULTS (2) 

 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 ~$13K in energy cost for 
Train B (@$0.4/kWh) 
 

 Stable SEC since starting up PX 
Q400 
 

 The SEC reduction is in agreement 
with the projection 



Literature & Resource 
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PX Q400 DOCUMENTATIONS 
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POWER MODEL PRO 
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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 
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