Guide to Success with Turbo

gk ;‘ Best Practices for Implementation of High Speed Turbo Technology
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Aerzen Technologies

Intro to Aerzen — Wastewater Product Lines

Positive Displacement
Blowers
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Hybrid Blower/Compressor

Turbo Blowers
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Key information for Turbo Blowers

1. How do Turbos Operate?

2. What are some Advantages of
Turbo Blowers?

3. What are their Limits?

4. What “Best Practices” Apply?

5. What Maintenance Is
Required?
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IHow do Turbo Blowers Operate?

Dynamic Compression

mpeller creates velocity
Diffuser cone slows air stream

Kinetic energy » Potential Energy
Velocity # Pressure




How do Turbo Blowers Operate

Airfoll Bearings

Inlet nozzle Spiral housing  Thrust bearing

Impeller Motor/Stator Cooling impeller Ring diffusor
' (with windings)
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) Bearing Design

Airfoil Bearing Evolution

* First Generation

* Multi-Leaf Design

1 « HSI Design

 Failed in Wastewater Service

« Especially Vulnerable to
Start/Stop Damage

HSI FAILURES TARNISHED THE
REPUTATION OF AIRFOIL BEARINGS
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Bearing Design

=

| Bearing Evolution

Airf

 Fourth Generation

* Multi-Pad Bump
 Radial and Axial Variations
» Able to run at low RPM (ldle)

« Smoother sequencing of multiple
machines into system header.
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Bearing Design

* Generation 4 Design
» |dling feature Is unigque
* Low RPM
* Low power (2% of Design)

 Less wear on Capacitors
(Discharging and Recharging)
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Bearing Design

Airfoil Bearing Evolution

 Innovations

» Enhanced Coating resists Hard Stop
damage (>850 times and counting)

» Temperature rating 650°C (Increased
from 250°C)
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Turbo Package Overview

Axial compensator Cone Diffuser

[]
Exhaust cooling air silencer \ ' ' Blow Off Valve Silencer
P = w Off Valve (BOV)
HMI ’ o —
[] .
Process Filter
Cooling Turb
=1 i
(]
N Turbo Core
VFD
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Specialized Inverter

Variable frequency drive specifically designed for turbo blowers
Multilayer Pulse Amplitude Modulation
High Switching Frequencies

Harmonic Frequency
Filter Converter

INVERTER
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Electronic Harmonics

Minimizing Harmonic Distortion

» Harmonic Filter Protects the Machine AND the
Utility System
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Permanent Magnet Motor

Efficiency

L B 160 220 G

K
e B Bdoior
= |nduction High effidency Mator
Inducticr Medor
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Parmanam Magnat 1 FHASE ar Al LIEANLIR SSUIRREL
2PHASE CAGE DE - CAST MOTOR
WINDIKEGS

AC INDUCTION MOTOR

+ Mo magnetizing power is necesary
» Lower heat generation means les cooling loss.

» Smaller rotor means less friction loss

» Mo slip means high effidency even at part load condition.
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BOV and Idling

Scrolling/Idling

D|SCharge Bypass

Normal ' i Discharge Through

14

Essential to Starting/Stopping
And Idling

Bypass Valve Opens

Speed Drops to ~10,000

= Sufficient to maintain “loft”
on Bearings

= Minimal Power Draw (Avg
2%: 2 — 5 kW)
Avoids Bearing Wear

Avoids Start/Stop Cycles that
shorten capacitor life
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Controller
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- Real-time transparency:

Integration of all Turbo blower parameters
Set permissible minimum and maximum values
(surge limit, maximum RPM, overload, etc.):

Filter pressure differential

Differential pressure

Volume flow

Intake and discharge temperatures
RPM

Electric power

Operating hours

Error codes and error history

Live visualization of Performance curve
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Local Control and HMI
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Turbo Performance Map
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Turbo Performance Map

Speed Control vs Current Control

Speed Control — Controlling blower output via Motor Speed
Current Control — Controlling blower output via Motor Current
Current Control results in better performance

Remember — Turbo blowers are ENERGY MACHINES
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Turbo Perform

ance Map

Speed Control

- Temperature: 20°C AT 300_0 8 T GS
10 Density: 1.20 kg/m?3 i
Speed ratio=1.0
: 161 m3/min at 8 mAq
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A variation of £ 5% in speed is equivalent to a variation of + 21% and -36% in flow
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Turbo Performance Map

Current Control @ senzn
Temperature: 20°C AT 300_0 8 T GS
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Controlling the flow through current instead of speed achieves greater flow precision
A variation of £ 10% in current is equivalent to a variation of = 15% in flow.
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Turbo Performance Map

Speed Control — Rise To Surge

- Temperature: 20°C AT 300-0.8 T GS
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1.6psi Rise to Surge using Constant Speed
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Turbo Performance Map

Current Control — Rise To Surge o

- Temperature: 20°C AT 300"08 T GS

Density: 1.20 kg/m?3

10
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Controlling the flow through current instead of speed achieves greater tolerance to pressure spikes
Here, 5.2psi rise to surge instead of 1.6psi
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Installation Location

Indoor Installation is Best Practice.
* Avoid Wind-Driven Rain, Blowing Snow

Ambient Temperature Range
+ 32F-113F
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Discharge Piping:
1. Check Valve Positioning

A. Reduce turbulence and backpressure

Vertical or Horizontal

B
C. Pin parallel with adjacent pipe bend
D

Proper support

TN e
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/
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i
Check Valve
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ssssss
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Installation Recommendations

Discharge Pipe Insulation Motor Cooling Air Ducting
Safety Heat Recycle Option (Cold Weather)
Noise Attenuation 902btu/min per blower (200hp)

AERZEN
¥) EXPECT PERFORMANCE

© 2014 Aerzen USA



Aeration Control Methods

Traditional Pressure Control

= |ncreased Pressure less
efficient

=  Subject to surging turbo
blowers

Typical Centrifugal Blower Pressure Control
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Aeration Control Methods

Most Open Valve Control
= Optimizes System Pressure
=  Avoids Surge Conditions
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Turbo Blower Testing — PTC 13
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Aeration System Energy Consumption

Accounts for ~60% of WWTP Energy Consumption
And
~1% of all National Energy Use

Energy is the Largest Life Cycle Cost of the Blower

5% 5 9%

&mg\e operating costs of an air mover over 10 years:
|| energy [l initial cost |} maintenance

© 2014 Aerzen USA
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Performance Verification

ASME PTC-13 = Released in 2020

Air Power

Standard basis of comparison

True measure of Wire to Air Efficiency

Accounts for all package losses

Applicable to all blower technologies
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Maintenance Schedule

Easy to Maintain

Interval

Maintenance

Authority

Maonthly

Check filters for contamination

- Pre-filter
- Medium filter

U=zer

Annual

Visual inspection

- Piping system for any leakage
- Cleaning the intake and exhaust
air covers

U=zer

- Cleaning of main inverter or fan
inverter (optional)

Authorized personnel

Cleaning intake and exhaust

- Exhaust air opening of blow off
valve (BOV)

- Cooling system’s exhaust air
outlet

U=zer

Checking emergency stop function

Authorized personnel
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Air Filter Change

Upper-side
Medium filter

Lower-side
Medium filter

Fig. 6-1 Position of medium filters
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THANK YOU
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