Kansas State University
Bulk Solids Innovation Center

Kansas State University Bulk Solids Innovation Center
is used to study and develop the understanding of bulk
solids material handling, in turn enhancing the businesses
that use these materials or manufacture the systems that
convey, store and dispense them. This university-level
research center is the only one of its kind in North America.

Center Inciudes:

H  Two-Story 13,000 ft* (1,208 m?) Building

B Research Areas - Six Laboratories for University and Industry-Sponsored Research

M Training/Education, Conference and Lecture Rooms

B Material Properties Test Lab - Bulk solid and particle properties can be evaluated and modeled in
a test bench environment. Equipped with a full range of lab instruments.

W Full Scale Bulk Solids Test Bay - Full Scale Systems include: Vacuum and Pressure Dilute Phase,
Vacuum Sequencing, Yacuum and Pressure Vessel Dense Phase, Rotary Valve Dense Phase, Batch
Weighing, Silo Zone Blender, Gravity Flow, Air Filtration, Feeding, Mixing and Silo Storage

B University Researchers, Doctoral Candidates and Students

B Continuing Education and University Level Courses about Bulk Solids
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Research Capabilities:

A. Full Scale Pneumatic Conveying Systems, up
1o 920 ft (280m) horizontal and 65 ft (20m) vertical

1.Vacuum Dilute Phase

2. Pressure Dilute Phase
3.Vacuum Sequencing

4, Vacuum Dense Phase

5. Pressure Vessel Dense Phase

6. Rotary Valve Dense Phase

B. Bulk Solids Processing Systems
1. Feeding, Weighing, Scaling

2.Blending / Segregation
3. Silo Blending

BN e
4. Particulate Air Filtration

(OIS

5. Instrumentation and Controls

C. Storage and Gravity Flow from various hopper
geometries including a 3,420 ft3 (100 m3) Silo

D. Lab Analysis, Material Characterization and

Properties Testing, with Report Summary

E. Computer Modeling
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ng (13,000 ft*) owned by Salina Commerce

laboratory Spaces for University and Industry Spansored
Research

+ Trainling/Education, Conference and Lecture Roams

+ Material Property Test Lab

* Full Scale Bulk Solids Test Bay

Collaborative Partnership .

Salina Ecanomile Development Corporation Nl

* Dwner of the KSU-88IC R

* Responsible for capital improvements and insurance

industry partner commitment:

+ Provide and install all equipment and controls

+  Malntain all equipment coperion m.‘
* Maintaln the facility h beven i
e, upkeep, b

* Pay expenses: utllities, rnal
KSU Role in the Center:

*  Provide top level research candidates

+  Salicit research with industry

* Develop curricuia and teach college courses on bulk solids
. Organize continuing education short caurses for industry
*  Coordinate publicity for the center

The Kansas State University Bulk Solids Innovation Center wili be
velued resource to campanies that produce bulk solids or desi gn or
utilize systems for bulk solids.

The center will study and gain understanding of how to handle bulk
solids, enhance efficiency and productiveness in those busingsses
operations.

The center will do research, teaching and consultancy on bulk sofids
problems.

University Collaboratars:
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Conveying Systems:
Denge and Dilute Phase Pneumatic Conveyin

Probiems jin
Altritlon and wear
Segregation

Process Systems;

Material Properties Testing:

.

.

*  Moisture content = 2 o

* Fiow function and wall friction angle vertical Pipeimes
. [65 feet high)

Modeling: TR e

CED, FEM and DEM

Experimental Dat.

*

Capabilities

Vacuum
Pressure
Vacuum Sequencing

lute Phase Conveying

Feeding, Weighing, Scaling
Sila Blending / Segregation
Gravity Flow

Particulate Air Filtration

Farticle size and distribution
Farticle shape

Lease and compacted bulk density,
Particle density,

Angle of slide, Angle of repose,
Angle of internal friction,

|

Flow patterns

Stress distribution
Velotity profile
Segregation patterns
Particle distribution
Power cansumption

Moanitoring and Acquisk
It has controls, interfaces, monitoring, and data acqu
parameters.

Reaal-time data from hundreds of sensors measuring parameters
such as pressure, temperature, flow rate, velacity, amperage, power
consumption, weiglt, and time.

The data will be stared on a server from which raw data, trending
information, and graphs can be displayed.

Sensors & Controls Flow Property Tester

Bulk Solids
Innovation Center

The following short courses are offered at the center
*  Refrmsher Course an Bulk Solids Handling

+ Pneumatlc Conveying of Powdor and 8ulk Solids

+ Powder and Bulk Sollds Flow in Bins, Hopper, Chute and Feeders
About the Courses:

These courses caver various ioples related to the bulk sallds ath basic
as well as advanced. The course focuses on the commion bulk sclids
flow problems during storage and conveying as well as solutlons to
these prablems. Students will participate in a full-scale test iaboratory
practical session of bulk selids handling garticularly about dilute and
dense phase pneumatic conveying.

Who can attend?

Anyane who is responsihle for designing, impraving, or troubleshoating
Pneumatic conveying systems, such as Engincers, Operators, Ma hagers,
Technicians In food, pharmaceutical, plastics, chemical, grain and feed
Industries; and R&D scientists and engineers, The course i appropriate
for new employees wha are not Familiar with preumatkc conveying as
well as thase wha want to increase their knowledge and experience.

Education

Professional Certified Course

One-year 12 credit hours rertified course an bulk selids hand g, It wi
have four core courses related to bulk solids handling, These are on
courses people from anywhere in the world can enroll in this course,
Undergrad Program

*  BS [Mechanical Engineering Technotogy) specialized
Graduate Program

* WS [Powder and Bulk Solids)

{regular, part-time and distance learning)

*  PhD{Powder and Bulk Solids)

{regular)

Student will work as part-time staff in the center and learn hands-on
bulk solids problem and solution by working in different industrial
projects

What is Bulk Solids?

Butk solids are loase, dry commodities such as sugar, starch, minesal
chemicals, pigments, fillers, plastic resin and recycled plastics. These
materials make up more than 80 percent of items transported around
the world. Research at the innovation center mainly focuses on the
process industries of plastics, foods and chemicals

Research

Research Scope

Emphasis on Bulk Solids handlirg in the Procass Industries such as Food,

Plastics, Pharmaceuticals & Chemicals.

Why do Research on Dry Bulk Solids needed?

* Itls not well defined, like gases or quids

+ The fundamentals of buslk solids properties are not well understond

*+ Both Applied and Basic Research are needed

+ Abetter understanding of bulk salids hand ng wiil help industrias

Consortium Research

* Conduci research on the problems determined by the consortlum
members fannual maating).

*+ The outcome of the research output will be shared among the
consortlum members

v There wili be annuat fee for the sach member carnpany enrotled In
the consertium research

* The center uses the fee money ko hire research fellows to work an
varlous projects as wel as aver-head expenses

Contract Research

Conduct research on specific problems for & particular ndustey and give

ratommendation for process improvement such as reducing the

operational cost, solving flow problems,

The research activity Involves:

*  Material flow property testing

*  Material conveying property te

*  OEM modeling

¢ lLarge-scale fiow study

¢+ large-scale pnaumatic conveying study

Problems in Bullc Solids Handling
* Ratholing

» Arching

* Segregation
* Funrel flow

Full Scale Laboratory

ontact Info

Contact Person
Dr. Jlohnselrakumar Lawrenee
Research Director

Email: jlawren®ksu.edu
Phene: 785-829-1110

Address
607 M Frant St
Salina, KS 674011
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