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Presentation Notes
How can this presentation be presented so that we can hit on the customers’ main pain points?

Objective today is to explain some basic differences between blower technologies in terms of how they work, limitations and system interaction. There are no doubt varying degrees of understanding in this room – feel free to interrupt wth questions as we progress.  


Topics

= Blower Technologies — Two basic categories

= Dynamic -
Centrifugal Blowers
Regenerative Blowers

= Positive Displacement
Twin Lobe
Tri-Lobe
Helical Tri-Lobe
Helical Screw
Variable Helix
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» Advantages /
Disadvantages

» Limitations

» System Interaction

» Thermodynamics

» Maintenance
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Presentation Notes
Want to give you a few pointers on basic differences of dynamic and positive displacement.   Dynamic includes centrifugal and regenerative.   Hope to touch on points related to advantages, disadvantages, system interaction.




Blower Technologies
Positive Displacement — Twin Lobe
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Presentation Notes
The standard case has the same size inlet and discharge ports.  The pocket of air being transferred from the inlet to the discharge is sealed off almost simultaneously with the opening of the pocket to the discharge air.  Air flow can be bi-directional through the case with either vacuum or pressure service.

This is the simplest of technologies and probably the most familiar.  

Fixed volume is displaced at every revolution hence the name positive displacement.  

No change to the volume of air through the machine.  Not compressing air.  Compression occurs external to the machine.  

Actually pressure from system rushing back in to fill the cavity 4x/revolution.  Hence the pulsation and associated noise.  



Blower Technologies
Positive Displacement — Twin Lobe

e Two symmetrical two-lobed rotors

* Timing gears to prevent any contact

* Minimal clearances

 No internal compression

e Pressure is created by a restriction
downstream — external to blower

Technology Specifications

up TO
26,000 cFM .
Bi-Lobe
15 Psi
24 inHg
Gardner




Blower Technologies
Positive Displacement — Quiet Case
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Development for lower noise.

The Q Series case has different size ports, with the inlet port always being the larger size.  As the pocket of air is being sealed off at the inlet, the opposite tip of the rotor passes a feed back slot which allows the discharge air to bleed into the pocket and equalize the pressure in the pocket to the same pressure as the discharge air.  The equalization of the pressure in the air pocket prior to discharging the air through the discharge port greatly reduces pressure pulsations and noise levels.  Air can only flow in one direction through the case while service can be either vacuum or pressure.



Blower Technologies
Positive Displacement — Tri-Lobe

e 6 pulses / revolution
means pulsations are
reduced.

e Must run faster for same
flow = higher frequency
noise.

* Enclosures attenuate
higher frequency noise
effectively

Technology Specifications

UP TO
14,570 CcFM f-
Tri-Lobe
15 PSI
15 inHg
Gardner
nver
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Presentation Notes
6 pulsations / rev
Lower amplitude, higher frequency, easier to attenuate.
Tri-Lobe machines have 6 pulses per revolution with lower amplitude.  Higher speed is required for same flow rate however, enclosures better attenuate higher frequency noise so the final result, is less noise.  This introduces the Twisted Tri-Lobe machine.





Blower Technologies
Positive Displacement — Twisted Tri-Lobe

REDUCED PULSE = LOWER NOISE = QUIETER OPERATION
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©2014 Gardner Denver. All rights reserved. nver



Presenter
Presentation Notes
This technology takes the Tri-Lobe concept a step further.  « Scissor » effect with twisted rotors gradually exposes rotor cavity to system pressure.   Results in reduce pulsation, noise by 4-7 dBA.



Blower Technologies

Positive Displacement —
Twisted Tri-Lobe

Helical Rotor

e Triangular tuned ports reduce noise. P TR
* Noise reduced by 4-7 dBa b \:%—, i
Twisted
Tri-Lobe
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Blower Technologies
Positive Displacement — Rotary Screw
2x4 Fixed Helical Rotor Profile
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Presentation Notes
Introducing internal compression which is more efficient than external compression.  

Volume that fills the flutes is reduced as it is moving towards discharge resulting in compression and therefore less Delta P at discharge.  

Like the Straight Lobe, it employs two contra-rotating rotors, but the rotor forms are dissimilar.  Each blower is made using a 2-lobe main rotor and a 4-flute gate rotor with a matching helix angle. The rotational speed of the main rotor is twice that of the gate rotor. Meshing of the two screw type rotors, synchronized by helical timing gears, provides controlled compression of the air for a higher efficiency and pulsation-free discharge. The inlet and discharge ports are offset, they are not straight through.  Because of the helical rotors offset location of the inlet and discharge ports, there is slight internal compression taking place (approximately 2- 2 1/2 psig).

Screw blowers deliver a more stable flow and thanks to a better matching of the internal
pressure to the external pressure, pressure pulsation levels are reduced to levels not achievable
with rotary lobe technology.


Blower Technologies

Positive Displacement — Rotary Screw
2x4 Fixed Helical Rotor Profile
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Presentation Notes
Cross section of a rotary screw blower.  Drive rotor is male and driven female.  The air box is separated from the bearing and gears sumps by a vented space to reduce the heat transfer to the oil sumps.  This keeps the bearings and gears cooler for longer operational life.




Blower Technologies

Positive Displacement — Rotary Screw
2x4 — Fixed Helical Rotor Profile

Since 1958

2x4 rotor

Less pulsation = lower noise
8-10% More efficient than straight
lobe machine

e Helical gears

e Dual splash lubricated.

Gardner
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Presentation Notes
The Helical screw design reduces pulsation significantly.  Also, this machine can hit pressures of 20 psig.  Far more efficient than straight lobe machines which takes us to the next slide in regards to the CycloBlower HE.

Internal compre


Blower Technologies
Positive Displacement — Rotary Screw
3x5 — Fixed Helical Rotor Profile

e Higher Efficiencies vs 2x4

* Food grade PTFE Teflon coating.

e Pressure capabilities up to 36 psig,
22Hg

* Flow rates up to 6200 cfm

«

Gardner
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Presentation Notes
The Rotary Screw 3x5 is fairly recent development (last 2 years).  Rotor 3x5 profil is more efficient plus there’s a Teflon coating to ensure close tolerances are maintained.

The new patented profile is asymmetric which allows us to limit the leakage by designing the profile to have shorter sealing areas.
The new profile has more cells in compression at any one time.  Theses extras cells in compression, allow part of the leakage to be re-captured by the next cell increasing efficiency.



Blower Technologies
Positive Displacement — Rotary Screw
3x5 — Fixed Helical Rotor Profile

e Large shafts

e Inpro Qil seals

* 5ring piston rings

* Oring houising seals

* Dual splash lubrication

e Helical gears

e Different cyclinders for
pressures (discharger port
geometry)

Gardner
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Presentation Notes
The Rotary Screw 3x5 is fairly recent development (last 2 years).  Rotor 3x5 profil is more efficient plus there’s a Teflon coating to ensure close tolerances are maintained.


Evolution of Blowers

Twin Lobe 2x4 Helical Screw 2008

Helical Tri-Lobe

»
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1950’ 1950" N
Solid Bi-Lobe 2YS S 0015
Integral Shaft Tri-Lobe 345 Fixed Helical S
Robust X5 Fixed Helical Screw
Higher Efficiency, 36 psig
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Presentation Notes
Dates are based on GD manufacturing.  Rotary lobe blowers invented in 1859 (Philander and Francis Roots).  

This is recap for setting up VHX development in 2018.


By adding a variable helix to our helical — o
screw rotor design, unmatched levels of O

blower efficiency are achieved
Why Variable Helix?

e Faster Internal Compression
e Significantly Larger Discharge Port
e Eliminates Air Losses
e Higher Efficiencies
* More Efficient Turndown
e Patent-Pending Design

e SAVE UP TO 35% on Energy Costs
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It’s all about....the Variable Helix

ROTOR CELL VOLUME DEVELOPMENT CYCLE

— FH ¥oluma
= WH Violuma
-+ FH Inlet Closes
WH Inlet Closes
— = — FH Discharga Opans
WH Discharga Opans
=g Opans 417 Eardiar

Call Vol me

Male Rotation Angle®

FIXED HELICAL SCREW (FH)

Variable vs. Fixed Helix

® Varlable Hellx Rotor Geometry
Allows Discharge Port to Open 41°
Earlier than Fixed Helix Design

w Lowering Flow Loss

® Increasing Efficlency

Highlighted Area = Port Exposure
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It’s all about....the Energy Savings

HORSEPOWER SAVINGS
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s VHX RCI
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Tri-Lobe*

=31

- Bi-l obe*
= Fixed Helix Screw

“Bl-Lobe & Tri-Lobe avallable to 15 psi

'ﬁ
o Horsepower @ 600 cfm
40
r
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**% horsepower savings when
_ N using the VHX compared to
alternate technologies.
5 10 15 20
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Horsepowear

[ ]

% Horsepower Savings™™

Save up to 35% on Your Energy Costs
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100CDL300 Performance Capability

= QOperating Pressure Limits
- Discharge Pressure = 20 psig (1375 mbar)
- Inlet Vacuum = 18“ Hg (600 mbar)
- Air Flow up to 775 cfm

= Max RPM =4500

= QOperating Temperature Limits
- Discharge Max = 350°F (176°C)
- Delta Max = 250°F (139°C)

Gardner
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The Result = the Most Extensive & Innovative
Blower Line in the Industry to Meet Customer-
Specific Needs

CycloBlower VHX

. 3x5 Screw
CycloBlower H.E. Variable Helix

3x5 Screw
CycloBlower Fixed Helix

2x4 Screw
HeliFlow Fixed Helix

Twisted Tri-Lobe
RBS Series

Solid Tri-Lobe

. LY DuroFlow
\i -

Solid Bi-Lobe
Sutorbilt DSL

Bi-Lobe
Sutorbilt

Bi-Lobe

GOOD BETTER

©2014 Gardner Denver. All rights reserved.
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Moving to our product positioning:

This slide shows our “Good……..Better……….Best” positioning for our product line.

�As you can see it starts with our standard Bi-Lobe Sutorbilt blowers which are:
	Quality Blowers but cost effective. 
	Available in both Grease or most can be upgraded to Dual Splash Lubrication
		
Next in line is the DuroFlow Line
	Solid rotor profile makes them good for tough environments

The TriFlow line which is heavily utilized in the Surface Cleaning Industry

Next is the RBS Series which is a solid tri-lobe blower 
	includes noise reduction and increased efficiencies
	multiple options such as stainless steal cylinder, force feed lube, and deep vacuum options

The HeliFlow is the next step up with its twisted trilobe rotor profile
	Significantly reducing pulsation and noise

The the Original CycloBlower with its 2x4 screw rotor profile 
	offering energy savings with its high efficiencies, low noise and vibration

And finally the best of the best, the new CycloBlower H.E.  
	Its 3x5 screw rotor profile is the most efficient blower in our offering.


Package Product Offering

IQ-RB
Simple

rdner
T

e
|Q-RB BLOWER PACKAGE

Straight Tri-Lobe
Fixed Speed
Mechanical Gauges
Pressure up to 15 psig
Vacuum up to 15” Hg
Flows up to 5,500 cfm
3-500 HP

©2014 Gardner Denver. All rights reserved.
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|0 BLOWER PAC KAGE
|t

Twisted Tri-Lobe
Fixed Speed or VFD
AirSmart Controller

Pressure up to 15 psig

Vacuum up to 17” Hg

Flows up to 1,500 cfm
7.5-100 HP

|Q-HE
Efficient

3x5 Helical Screw
Fixed Speed
AirSmart Controller
Pressure up to 36 psig
Flows up to 5,625 ofm
7.5-500 HP

Gardner
Denver
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Presentation Notes
Should mention packages.  
Enclosed or unenclosed, 
Simple – just gages, up to 500 HP
IQ Smart – AirSmart controller to communicate with centralized systems, control multiple blowers, shutdowns, maintenance indicators, 
IQ HE – high efficiency and very quiet 70 dBA), AirSmart, pressures to 36 psig 



Better Service

It’s all about...

We're Where You Need Us . t h — N etWO E |,(
@ t- : L f ’ a® v
? ® 40’ & ERET Extensive Distributor Network:
a . L. L 4
_ w i @ ;f i ) )
¢ o - ¥ * Gives you local relationships,
. ¥ ¥ o s 9 © fast response and service
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I @
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e Reliable and trusted
distributors with factory-
trained technicians

__ e Parts, lubricants and other
LOCAL . - . .
RELATION- | = ERE - operating Supplles are
SHIPS B A N .
available locally

CERTIFIED
Service
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Thank You!

Paul Mosher — Territory Sales Manager
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Presentation Notes
How can this presentation be presented so that we can hit on the customers’ main pain points?

Objective today is to explain some basic differences between blower technologies in terms of how they work, limitations and system interaction. There are no doubt varying degrees of understanding in this room – feel free to interrupt wth questions as we progress.  
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