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We welcome We welcome 
your questionsyour questions

During the presentation, please 
minimize the box on the RH side of 
your screen using the button at the 
top of the box.

If you have a question please open that 
box and type your question in this 
area on the right. 

At the end of each section of the 
presentation, we will respond to as 
many of your written questions as 
time allows. Others will be 
answered within 24 hours.

Thank you.



The Goal The Goal 
of Reof Re --Inventing Systems DesignInventing Systems Design

• Reduce total investment costs

• Increase operating efficiencies

• Lower operating costs

• Improve your competitiveness



Chuck Thiele
Systems Development Director 

Novatec, Inc.

Presenters:Presenters:

Jim Zinski
VP – System Design   
Novatec, Inc.



Reinvention of Vacuum ConveyingReinvention of Vacuum Conveying

• New concepts for common line conveying

• Multiple source to multiple destination systems
- Material Selection Choices

• Satisfying long distance conveying requirements (± 1 000 feet)
- Pressure vs. Vacuum

• Matching the right vacuum pump to the application

• Simultaneous conveying of major and minor component s



What to Expect TodayWhat to Expect Today

Your situation is unique

• One design does not fit all applications

• Each concept can fit a variety of application crite ria

• Concepts and designs are shown in very simple forma ts 
for the sake of clarity

• Final designs can be altered to suit your particula r needs

• Think in terms of concepts that may work to your ad vantage



Typical Common Line System:Typical Common Line System:
1 Source1 Source

Storage

Check Valves

Vacuum 
Receivers

Parallel “Y”

Common Line

Vacuum Pump & 
Cyclone Dust Collector

Station “T” or
Sequencing Valve



Common Line Parallel Common Line Parallel ““ YY””

Parallel “Y”

Check Valve

Sequencing 
Valve

Vacuum 
Receivers

Plugs are Formed

High Velocity, 2500 ft./min 

12 Stations = 36% efficiency loss due to Y12 Stations = 36% efficiency loss due to Y ’’ss



Typical MultiTypical Multi --Source Source 
Common Line Vacuum SystemCommon Line Vacuum System

Multiple Sources

Four Sets of Tubing, 
Bends & Couplers

Check Valves

Parallel “Y”s

Manual Material 
Selection at Receivers

Access Platforms 
at each machine 



Reinvention Drivers Reinvention Drivers 
for Common Line Systems for Common Line Systems 

Maximize Efficiency
• Get right material to right machine
• Eliminate contamination
• Improved quality
• Increased machine utilization

Minimize Investment Costs
• Less pipe, fewer elbows, etc.
• No access platforms 

for material change
• Lower installation costs

Service and Maintenance
• No line plugs
• No spillage
• Improve safety

Maximize Efficiency
• Get right material to right machine
• Eliminate contamination
• Improve quality
• Increase machine utilization

Minimize Investment Costs
• Less pipe, fewer elbows, etc.
• No access platforms 

for material change
• Lower installation costs

Service and Maintenance
• No line plugs
• No spillage
• Improve safety



DRIVER: Get the Right Material DRIVER: Get the Right Material 
to the Right Machine to the Right Machine 

Multiple Sources to a Common Line
Multiple Source Material Selector:

• Up to 10 sources

• Auto selection of each source

• Purge after each cycle

• Small footprint

Purge

Material In

Material Out

PLC Controlled 
Air Cylinders

Purge Out



Common Line to Multiple Destinations 

Two Position Material Diverter:

• One source to Two

• Straight-through design 
with no hang-up points

• Unused port is sealed
eliminates check valve

DRIVER: Get the Right Material DRIVER: Get the Right Material 
to the Right Machine to the Right Machine 



Two Position Two Position 
Material Diverter OperationMaterial Diverter Operation

------------

------------

Compressed 
Air Cylinders

Straight Through Flow
No Hang-up Possible



ReRe--invented: invented: 
Automated Common Line SystemAutomated Common Line System

Multi-Source Material Selector Automatically 
Directs Material  #1 to Station #6

Two Position Diverter Directs 
Material to Destination

Result: STRAIGHT THROUGH FLOW 
for IMPROVED RELIABILITY
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Driver: No ContaminationDriver: No Contamination
Multi-Source Material Selector 

Automatically Purges Line 

Result: LINES PURGED CLEAR
and MATERIAL CHANGES POSSIBLE 

8

6
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2
1

Two Position Diverter Directs 
Purge Air to Destination

1 2

3 4



Source/Destination SwitchingSource/Destination Switching
Multi-Source Material Selector  Automatically 

Directs Material  #4  to Station #4

Two Position Diverter Directs 
Material to Destination

Result: NEW  APPLICATION  POSSIBLITIES
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ReRe--invention Bonus: Dried invention Bonus: Dried 
Material in a Common LineMaterial in a Common Line

Multi-Source Material Selector Directs Dried 
Material from Soure #1 to Station #6 

Dryer

Result: DRIED MATERIAL in a 
COMMON LINE SYSTEM

8
6

7
5

3
4

2
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Two Position Diverter Directs 
Dried Material to Destination

1 2

3 4



Revisiting Reinvention Drivers Revisiting Reinvention Drivers 
for Common Line Systems for Common Line Systems 

Minimize Investment Costs
• Less pipe, fewer elbows, etc.
• No access platforms 

for material change
• Lower installation costs

Service and Maintenance
• No line plugs
• No spillage
• Improve safety

Maximize Efficiency
• Get right material to right machine
• Eliminate contamination
• Improved quality
• Increased machine utilization

�

�

�
��

Typical 
Common Line

Reinvented 
Common Line



Application GuidelinesApplication Guidelines

• Two or more sources to a number of destinations

• Materials should be similar (PP,PE, ABS, etc.)
OR can be different grades of base resin.  

• Dissimilar materials – white or clear with dark colo rs
require a different solution



Any Questions About Any Questions About 
Reinventing Common Line Reinventing Common Line 

Systems?Systems?



Central Drying Central Drying 
Material Selection Issues Material Selection Issues 

• Tracing

• Validation

• Contamination

• Defects

• Access

• Spillage



Material Selection Choices Material Selection Choices 

I Hate this 
spaghetti 

bowl!...and I get 
blamed for all 
the screw ups!

No wonder we end 
up with PP parts 
instead of PE !



Reinvention Drivers Reinvention Drivers 
for Material Selection for Material Selection 

• Eliminate Contamination
- Improve product quality
- Reduce customer complaints
- Increase machine uptime
- Minimize Maintenance

• Conserve floor space

• Simplify connection issues

• Eliminate flex hose kinks

• End spillage

• Improve Safety



Central Drying Central Drying –– 20 Machines20 Machines
5 Drying Hoppers

Material 
Sources

Central Dryer

Material Selection DeviceMaterial Selection Device

20 Receivers



Today: Quick Select Manifold & Today: Quick Select Manifold & 
AutoAuto --ID Proofing to DestinationID Proofing to Destination

AUTO-ID PROOFING

• Simple flip cap design

• Normally Closed = Vacuum Tight

• Connections easy to reach

• Enter source and destination information

• Manually make hose connections

• Correct connection = convey

• Incorrect connection = “No Convey” alarm

• Affordable

• Retrofitable



Rotating Disc SystemRotating Disc System

8-10”

To machines

• Rotating dedicated disc                      
1 per machine 

• Rotates when material 
changes

Position/alignment 
critical

3 Elbows through disc 
w/ approx 6” centerline 
radius – resulting in 
excessive pressure 
drop & efficiency loss

12”

From 
sources

“Y” off material line



Air Cylinder Actuated DesignAir Cylinder Actuated Design

Connecting hubFlex Hose   
± 10 ft.

Flex Hose   
± 10 ft.

Destination position 
cylinder activated

Lockdown

cylinder
Source #1 position 
cylinder activated

Circular 
mounting 
plates

Source #2 
cylinder 
retracted

Destination 
cylinder retracted



Activated Cylinder OverviewActivated Cylinder Overview

Circular plates with 16, 24 connections – all of 
which must be made precisely, 24/7/365

All unused 
connections open 
to atmosphere



Automated Material SelectionAutomated Material Selection
Decision Factors Decision Factors 

• Number of sources

• Number of destinations

• System size (line diameter and pump Hp)

• Similarity or dissimilarity of materials

• Budget considerations



Any Questions About Any Questions About 
Material Selection ?Material Selection ?



Long Distance ConveyingLong Distance Conveying
……The Problems The Problems 

Silo 
Storage ± 1000 Ft. equivalent distance

750’ Ft. horizontal + 30’ vertical + 7 elbows = 950’

Bins
Dryers

Extruder 
Blenders

Etc.



Basic Pressure SystemBasic Pressure System

± 1000 Ft. Equivalent Distance

Pressure 
Blower Air Lock



Typical Blower Airlock OperationTypical Blower Airlock Operation

Bypass Air

Material Flow

Hot Air
Cool Air

Cooler

Pressure 
Blower



Added Complexity Added Complexity ––
Multiple Silo Pressure SystemMultiple Silo Pressure System

Grade 3Grade 2Grade 1

Manual 
Connections

Manual 
Shutoff Valves



Normal Vacuum SolutionNormal Vacuum Solution

Staged Vacuum System

Receiver

Storage Bin

Vacuum Pump & Cyclone

Control

Final 
Destination

Vacuum Pump 
& Cyclone



Reinvention Drivers Reinvention Drivers ––
Long Distance Conveying Long Distance Conveying 

• Material and installation costs

• Complexity

• Operating cost

• Inflexibility of current options



Reinvented: Long Distance Reinvented: Long Distance 
Vacuum SolutionVacuum Solution

1000 Ft. Equivalent Distance

High Efficiency 
Vacuum Pump



Making the Reinvention of Making the Reinvention of 
Long Distance Conveying Possible Long Distance Conveying Possible 

• Pump should exceed  current vacuum capacities by 30 % 

• Employ a system design that provides up to 50% more  throughput 

• No Hp OR line size increase 



Typical 2” Vacuum System 
Conveying 1000’ Equivalent Feet 

Pump
Design 
Vacuum 

Air Pressure 
Drop

Available 
Vacuum

1 Stage Regen 8” Hg 9’’ Hg 0” Hg

2 Stage Regen 11” Hg 9” Hg 2” Hg

Positive 
Displacement

12” Hg 9” Hg 3” Hg

Typical 2” System Conveying 1000 Eq. Feet

High Efficiency 
Vacuum Pump 16” Hg 9” Hg 7” Hg

NOTE: Excessive Vacuum adds 1”Hg air pressure drop,  
correspondingly affecting the available vacuum



Reinvented Long Distance Reinvented Long Distance 
Vacuum System Vacuum System –– Multiple SilosMultiple Silos

Grade 3Grade 2Grade 1

Multiple Source 
Material Selector

Pulling Grade 1 
Material



Automatic Purge  for Automatic Purge  for 
ReRe--invented Long Distance invented Long Distance 

Vacuum SystemVacuum System

Grade 1 Grade 3Grade 2

Multiple Source 
Material Selector  

…Purge



ReRe--invented Long Distance invented Long Distance 
Vacuum SystemVacuum System

Grade 1 Grade 2 Grade 3 Pulling Grade 3 
Material

Multiple Source 
Material Selector 



Any Questions About Any Questions About 
Pressure vs. Vacuum  Pressure vs. Vacuum  

for Long Distance Conveying?for Long Distance Conveying?



Pump Selection Drivers Pump Selection Drivers 

• Material and installation costs

• Complexity

• Operating cost / energy

• Noise reduction

• Service / Maintenance – No Material Plugs

• RETROFIT PUMP: Avoiding Downtime 

• NEW PUMP: Future Needs



The Best Solution...
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Example: Start with 6 Machines / 1500 pph

Example: Expand to
9 Machines / 2500 pph

Comparing Conveying RatesComparing Conveying Rates
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12 Machines / 3000 pph
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Any Questions About Any Questions About 
Pump Selection?Pump Selection?



Typical Loading of Virgin, Typical Loading of Virgin, 
Regrind and AdditiveRegrind and Additive

Central Vacuum 
System for Loading 

Virgin Material

Loaders Used for  
Regrind and Additive



Drivers For Simplified Loading Drivers For Simplified Loading 
of Additives and Regrindof Additives and Regrind

• Wasted energy

• High maintenance

• Quality issues

• High investment costs



Alternate Loading of Virgin, Alternate Loading of Virgin, 
Regrind & AdditiveRegrind & Additive

Replace Loaders 
with Vacuum 

Receivers

Central Vacuum 
System for Virgin 

Regrind and Additive

Use Two Standard 
Positive Displacement  

Pumps or Regenerative 
Blowers



Simultaneous Loading of Simultaneous Loading of 
Virgin with Regrind or AdditiveVirgin with Regrind or Additive

Central Vacuum 
System for Loading 

Virgin Material

Receivers Used for  
Regrind and Additive

2.5”
Lines

1.5”
Lines

Sequencing Valves Open

Sequencing Valve Closed



ReRe--invented System for invented System for 
Virgin, Regrind & AdditiveVirgin, Regrind & Additive

Use A Single High 
Efficiency  Pump



Planning Planning YourYour ReinventionReinvention

• Contamination – finished product quality

• Initial investment – equipment/installation costs

• Down time
- Starved machines
- Plugged lines

• Operating Costs
- Energy
- Labor
- Maintenance

Request a conveying system audit to get on the Request a conveying system audit to get on the 
path to reinventing your resin handling system! path to reinventing your resin handling system! 



Any Final Question Before We Any Final Question Before We 
Wrap Things Up For The Day?Wrap Things Up For The Day?



Thank you,Thank you,
Contact Information:

Chuck Thiele:
Cthiele@novatec.com 
269-599-3975

Jim Zinski:
Jimz@novatec.com 
443-457-1379


