APPENDIX A
MAJOR COMPETITIVE GRANTS RELATED TO NC-136, 1999-2004

	AGENCY
	TITLE
	AMOUNT

	American Meat Institute Foundation
	Improving the Utilization of Microbial Pathogen Computer Models for Validating Thermal Processes in the Meat Industry - MI
	$ 69,991

	Avista Utilities
	Nonthermal Processing of Milk using Pulsed Electric Fields - WA
	$ 175,000

	Brookfield Engineering Laboratories, Inc.
	Viscoelastic Property Determination: A New Application for Brookfield Viscometers - NC
	$ 64,285

	Campbell Soup Company
	Evaluation of tubular heat exchanger performance and convective heat transfer   coefficient measurement using thermal switch implants and conservative in-flow temperature measurement - NC
	$100,000

	CAPPS, Center for Advanced Processing and Packaging Studies
	Rapid In-line Ultrasonic-based Viscosity Measurements – CA 
	$ 96,374

	
	Manothermosonication for Dual-Inactivation of Thermoresistant Pectinmethylesterase and Acid Tolerant Foodborne Pathogens in Orange Juice - IL


	$ 43,482

	
	Use of ablation heat transfer for determination of the convective heat transfer coefficient in holding tubes - NC
	$ 77,666

	
	Continuous flow radio frequency processing of liquid and particulate foods - NC
	$ 46,974

	
	Analysis of design parameters and their influence on continuous flow microwave processing - NC
	$ 47,989


	AGENCY
	TITLE
	AMOUNT

	
	Continuous flow rapid heating and cooling for shelf stable and ESL products - NC
	$59,502

	
	Microwave-assisted aseptic processing: Extension of run times - NC
	$32,950

	ConAgra Foods
	Flavor Fractionation and Concentration with Nanofiltration Membranes - NJ
	$ 24,000

	Dairy Management Inc.
	Rheological Methods to Characterize Meltability of Process Cheese - CA
	$ 74,000

	
	Rheological Characterization and Applications for a Derivatized Whey Ingredient
	$ 88,674

	
	Cheese Processing by High Hydrostatic Pressure - WA
	$ 128,000

	Department of Defense (and Industry sponsors)
	PEF Consortium for Technology Commercialization- OH
	$ 3,056,374

	Encelle, Inc.
	Rheological Characterization of a New Wound Healing Accelerant - NC
	$ 64,082

	Equipment Leasing Fund of the State of New Jersey
	High Hydrostatic Pressure Equipment Grant - NJ
	$ 200,000

	Frito-Lay, Inc.
	Traditional and Vacuum Frying Research - TX
	$ 50,000

	Fulbright
	Lecturing and research activities in Peru - FL
	$ 7,000

	Illinois Council for Food and Agricultural Research
	Pasteurizing Fruit Juices with a Resonant Macrosonic Synthesis Pasteurizer - IL


	$ 75,000

	Illinois Missouri Biotechnology Alliance
	Mechanisms of Forming Fibrous Meat Analog from Soy Protein and Corn Starch - MO
	$ 73,492

	IMPACT Center
	Expanding international marketing opportunities for pasteurized milk by developing a new processing strategy: the combination of pulsed electric fields and heat -WA
	$ 32,000

	
	Low Fat Yogurt by High Hydrostatic Pressure - WA
	$ 30,000


	AGENCY
	TITLE
	AMOUNT

	
	Implementation of Biodegradable Films Coating Selected Fruits - WA
	$34,730

	
	Edible Films for Fruit Processing - WA
	$ 38,000

	IMS Inc
	Measurement of Dielectric Properties under Controlled Temperatures - NC
	$ 6,000

	Industrial Cooperative Research Program, CAFT, Rutgers University
	Advantages and Challenges of Using Amaranth and Quinoa in Food Products:  Nutraceutical Viewpoint - NJ
	$ 28,833

	Industrial Microwave Systems. Cooperative Research Agreement
	Characterization, monitoring and control of continuous thermal processing of thermosensitive and viscous biomaterials in IMS microwave cylindrical reactors - NC
	$37,173

	Industry Sponsors
	Center for Advanced Processing and Packaging Studies – OH with CA and NC
	$ 330,000 per year

	Iowa Soybean Promotion Board
	Increasing the marketability and consumption of soybeans and their components through the development of soy-based snack foods - IA
	$ 27,351

	Iowa Soybean Promotion Board/Center for Designing Food to Improve Nutrition
	Bioavailability of vitamin B-6 from soyfoods: determination of pyridoxine glucoside content in unfortified soyfoods, and the effect of substitution of soy milk for cow’s milk on vitamin B-6 status - IA
	$ 27,488

	Linden/Davis
	Functionality of gelatin proteins in food applications - IA
	$ 20,000

	Missouri Soybean Merchandising Council
	Value-added utilization of soy flour through high-moisture extrusion
	$ 28,000

	NASA-NRA
	Reheating and Sterilization Technology for Food, Waste and Water- OH, VA
	$ 575,558

	
	Packaging options for new food 
processing technologies for long term manned mission -WA
	$ 30,000

	AGENCY
	TITLE
	AMOUNT

	
	Optimization of Membrane Filtration by Characterizing Membrane-Surfactant Interaction Using Atomic Force Microscopy (AFM) and Scanning Electron Microscopy (SEM) - NJ
	$ 16,000

	
	Design of a versatile food extruder – NJ – SBIR, Phase I
	$ 35,000

	NASA, JSC, Directors Grant


	Influence of Radiation Encountered on Mars Missions on the Yield and Quality of Soymilk and Tofu from bulk soybeans - IA
	$ 16,000

	National Science Foundation (NSF)
	Center for Advanced Processing and Packaging Studies –OH with CA and NC
	$ 250,000

	
	International programs: Optimization of multiphase transport and deformation in novel baking process – NY-I
	$ 12,750

	NHI
	Center for Research on Dietary Supplements - IA
	$1,191,156



	Praxair Inc
	Testing of shell egg quality and safety from CO2 cooling –NC
	$ 30,649

	Rockefeller Foundation
	Solvent extraction of L-dopa from Mucuna beans - STN
	$ 12,100

	SeaGrant Industrial Fellows Program
	Factors Affecting Water Renention of Canned Tuna - NC
	$132,889

	Surebeam Corporation
	Low-dose irradiation effects on quality and shelf-life of selected tropical fruits - TX
	$ 25,000

	Texas Advanced Research Program (ARP)
	Beam Delivery Configuration for Treatment of Irregularly Shaped Targets - TX
	$ 120,000

	USDA-NRI
	
	

	
	Characterization of Moisture and Lipid Migration in Dynamic Food Systems - CA
	$ 206,025

	
	Improving Process Efficiency  and Heat Transfer in Food Freezing using Impingement Technology - CA
	$ 207,000


	AGENCY
	TITLE
	AMOUNT

	
	High Pressure Dependence of Compressibility, Density, and Viscosity of Model Food Systems – FL,OH
	$ 167,500

	
	A Multiscale Approach Towards Prediction of Stress-Cracking in Corn Kernels - ID
	$ 223,000

	
	Novel approaches to new soy protein ingredients with enhanced health benefits - IA
	$ 150,000

	
	Incorporating Humidity in Microbial Inactivation Models for Convection Cooking of Meats - MI
	$ 130,000

	
	Improving Cooking Yields of Ready-to-Eat Meat and Poultry Products Via Mechanistic Models for Fat and Moisture Transport - MI
	$ 252,000

	
	Modeling Thermal and Mechanical Effects on Retention of Nutraceuticals in Extruded Foods - MI
	$ 277,000

	
	Modeling Pathogen Migration and Thermal Resistance in Marinated Whole-Muscle Meat and Poultry Products - MI
	$ 290,000

	
	A time-temperature integrator to validate Salmonella destruction in beef patties - MI
	$ 184,800

	
	Efficacy of nisin as surface-active agent in pharmaceutical applications – OR with MI
	$ 172,300

	
	High moisture extrusion of fibrous soy protein meat analog- MO
	$ 320,000

	
	Smart Combination of Heating Modes for Improved Quality, Speed, and Safety of Food Processing – NY-I
	$ 250,622


	AGENCY
	TITLE
	AMOUNT

	
	Noninvasive Mapping of Heat and Mass Transfer during Immersion Frying - NC
	$ 175,000

	
	Mathematical Modeling of Two-Phase Non-Newtonian Flow in Four Configurations of Holding Tubes - NC
	$ 180,000

	
	Development of an Alternative Finish Frying Process Using Dynamic Radiant Heating - NC
	$ 207,000

	
	Mechanisms Responsible for Non-Linear and Fracture Properties of Gel-Based Foods - NC
	$ 170,000

	
	Development of an Alternative Immersion  Frying  Process using Dynamic Radiant Heating - NC
	$200,000

	
	Mathematical Modeling and Experimental Validation of  Continuous Flow Microwave Heating of Liquid Foods - NC
	$ 169,000

	
	Prediction of the dynamics of air cells during continuousmixing and extrusion - NJ
	$ 217,000

	
	Numerical simulation and validation of the mixing of

viscoelastic materials in dough mixers - NJ
	$ 180,000

	
	Moderate Electric Field (MEF) Processing: A Theoretical and Experimental Investigation - OH
	$ 160,000

	
	Pressure-Assisted Thermal Processing: Key Engineering Properties and Process Improvement - OH
	 300,000


	AGENCY
	TITLE
	AMOUNT

	
	Understanding the Effect of Calcium on Functional and Structural Properties of Mozzarella Cheese - SD
	$ 76,980

	
	A Powerful New Approach to Improve Electron Beam  Treatment of Complex Food Items - TX
	$ 270,000

	
	Moisture Sorption and Crystallization in Amorphous Sugar Matrices - WI
	$ 187,288

	USDA National Needs Graduate Fellowships
	Two PhD fellowships - NC
	$ 276,000

	
	Nonthermal technologies and improving functionality of foods -WA
	$ 207,000

	USDA/CSREES National Integrated Food Safety Initiative
	
	

	
	Safety, quality, and sustainability of small-farm production of apples and cider - IA
	$ 512,009 

	
	Achieving Lethality Performance Standards for Fully-Cooked Meat Products - MI
	$ 347,591

	
	Optimizing the Design and Operation of Commercial Cooking Systems for ready-to-Eat Meat and Poultry Products - MI
	$ 500,000

	
	Computer-Aided Food Safety Engineering – NY-I
	$ 599,823

	
	Non-Thermal Processing Workshops for Enhancing Safety and Quality of Foods – OH/WA
	$ 50,000

	
	Safety of Foods Processed by Four Alternative Processing Technologies – OH, NC, WA
	$ 1,713,565

	
	Improving Safety of Complex Food Items using Electron Beam Technology - TX
	$ 1,061,000

	
	Alternative processing technologies and chemical preservatives to improve safety of fruit juices -WA
	$ 110,000

	AGENCY
	TITLE
	AMOUNT

	
	Nonchemical Postharvest Pest-control in dry nuts and tropic fruits - WA
	$ 1,200,000

	USDA- North Central Research Project
	Improvement of Thermal and Alternative Processes for Foods - IA
	$ 40,000

	USDA-ORACBA
	Robustness of Predictive Models for Pathogen Growth and Inactivation - MI
	$ 50,000

	USDA-SCA
	Improving Food Safety and Quality of Fresh and Fresh-cut Fruits and Vegetables - IL
	$ 24,000

	USDA Special Research Grants
	
	

	
	Use of Enzymes to Enhance Soybean Ingredients in Food and Industrial Products - IA
	$ 130,483

	
	Enhance Soy Protein Ingredients in Food and Industrial Products Using Enzymes and Aqueous Processing of Soybeans - IO
	$ 262,958

	
	Extending shelf-life and quality of fresh asparagus through mild heat treatment - MI
	$ 36,888

	USDA Rural Development
	Feasibility of Watermelon Juice/Concentrate: Development of a Highly Nutritious, Value-Added Product - MI
	$ 110,003

	U.S. Army Natick Research and Development Laboratory
	Computer simulation model to simulate tuning performance and heating pattern of complicated RF systems -WA
	$ 200,000

	U.S. Army CORANET
	Shelf stable egg-based products processed by ultra high pressure technology-WA
	$ 80,000

	
	Thermal stabilizing of shelf-stable egg products based on radio frequency energy technology -WA
	$ 248,000

	
	Combat Ration Network Partnership - WA
	$ 90,000

	U.S. Environmental Protection Agency 
	Pervaporation Model and Verification - NJ
	$ 77,000


	AGENCY
	TITLE
	AMOUNT

	USDA Methylbromide Transition Program
	Development of  pest control methods based on radio 
frequency energy for dry and fresh fruits – WA, CA
	$ 450,000

	U.S. Poultry and Egg Association
	Quantification of shell egg quality, shelf-life, and safety from rapid cooling with carbon dioxide gas - NC
	$ 30,000

	WA State Dairy Products Commission
	Shelf-life extension of pasteurized milk by pulsed electric fields and mild heat treatments -WA
	$ 46,584

	Washington Technology Center
	Milk Processing by Pulsed Electric Fields -WA 
	$ 200,000

	WI Center for Dairy Research/ Dairy Management Inc.
	Phase/State Transitions that Affect Drying of Whey - WI
	$81,850

	
	Improvement of Lactose Refining Technology Through Control of Crystallization - WI
	$115,180

	
	Crystallization Kinetics of Calcium Lactate - WI
	$62,700


APPENDIX B

UNIQUE STATION CAPABILITIES AVAILABLE FOR

COLLABORATIVE PROJECTS

California
Particle Imaging Velocimeter (TSI).


Rheometer (Haake).


Texturometer TA-TX2
Pilot impingement- slot and circular jets - freezing, thawing, chilling applications
Computational Fluid Dynamics solver (Fluent)
Dynamic Solid Analyzer (Rheometrics).
Differential Scanning Calorimeter (Perkin Elmer).
Plate and tubular: microfiltration, ultrafiltration and reverse osmosis 
Video microscope 50X (Olympus).
Walk-in Freezer with wind tunnel.

GC and HPLC  (HP and Waters).

Ultrasonic Velocity Profiler (UVP) (Met-flow).
NMR imaging spectrometer with a 0.1 Tesla electromagnet (SMIS). 

Delaware
Texture Analyzer, TA.XT2 i
Brookfield Viscometer 11
Freeze dryer
Access to:
  Microscopes - laser confocal, ESM, etc.,
  Analytical Equipment: HPLC, GC, AA etc,
Florida

Fully-equipped semi-works citrus packing and processing pilot plant.

Food science pilot plant with new HTST flash pasteurizer and related equipment.

New food engineering research pilot plant with state-of-the-art rotary retort; closing machines for cans, glass, pouches, and semi-rigid containers; and ultra-high pressure unit (2.4 liter capacity, -20 to 90 C).

New packaging science laboratory with facilities for research and testing of modified atmosphere packaging.

Physical properties laboratory with universal testing machine.

Expertise in software development, especially in thermal processing.

National high magnetic field lab.

Georgia

Level 2 Biocontainment facility suitable for testing pathogens on pilot plant scale equipment.

DSC (Perkin Elmer).

Rheometer SR5000  (Rheometric Scientific).

TAXT2 Texture analyzer.

High pressure intensifier to 45,000 psi – Stansted.

Supercritical Extraction System to 16,000 psi; 50, 150, and 1000 mL extraction vessels.

Syringe pump for high pressure injection of co-solvents into the SC system.

Continuous air impingement oven  (Lincoln Food Service).

Twin-screw extruder – MPF 30 (APV Baker).

Megatron high speed homogenizing system.

Gaulin piston homogenizer.

HTST sterilizer (Cherry Burrell).

Continuous radiant wall oven (Pyramid Equipment Co).

Steam jacketed kettles, 5, 20, and 100 gallons.

Agitated pressure/vacuum processing vessel, 10 gallon capacity.

Continuous centrifuge. 

Basket centrifuge.

Continuous vacuum belt dryer (Bucher).

Freeze Dryer.

Microfluidizer (Microfluidics).

Temperature controlled spectroflourometer (Perkin Elmer).

Powder mixers, 10 gallons, and 40 gallon capacity.

UF-RO unit – Niro, flat and spiral wound membranes.

MF unit, tubular, stainless steel membrane, 6 sq. m membrane area.

Fitzpatrick hammer mill.

Gyratory crusher.

High-speed micro-mill wet or dry grind.

Sweco screening system with multiple 24 in. dia. Sieves.

FT-IR.

FMC steritort.

Tray packaging machine, vacuum, MAP.

Compressed air operated bag sealer, impulse and hot strip sealing bar.

Vacuum can sealing machine.

Illinois 

Food irradiator, gamma source (MDS Nordion, Canada).
MMM Sono-reactor T690014, (MP-Interconsulting).

ROX 20TA-U Water Electrolyzer (Hoshizaki America, Inc.).

TYH-91 Electrolyzed Water Generator (TOYO, Japan).

Ultrafiltration and reverse-osmosis separations laboratory.

Quasi-isostatic permeation cells in conjunction with gas chromatographer (Varian 3700).

Headspace analyzer (MOCON Pack-Check 650).

Tensile tester (Instron 1011) with data collection and HPIB/Dell interface.

Tensile tester (Tinius-Olsen) with digital data recorder and interface.

Cyclic fatigue fixture (MTS 647) with digital data interface.

Custom ultrasound imaging equipment for resolution of structural microdefects.

Shock machine (MTS 933) with waveform analyzer and recording oscilloscope.

Uniaxial vibration installation (MTS 840) with sweep generator and multichannel
 accelerometer data interface.

Vacuum/gas-flush heat sealer. Continuous heat sealers.  

Single screw and twin screw extruders.

Bioprocess laboratories for corn wet milling, dry milling and dry grind ethanol processing at 
100 g, 1 kg and 25 kg scales

Texture analysis equipment (TA-XT2)

Indiana


Supercritical Fluid Extractor (Isco).


Q-Test Texture Analyzer.


Differential Scanning Calorimeter.


NMR - 4.7 Tesla 3D imaging spectrometer with 30 mm bore;15 MHz 3D imager, 




temperature controller, 18 mm bore, and flow thru capability.


Controlled strain rheometer (ATS).


Dynamic Mechanical Thermal Analysis (DMTA) (Polymer Laboratories).


Capillary rheometer (Rheometrics).


Moisture sorption analyzers (IGASorp).


Single Screw Extruder (Brabender).


Atomic Force Microscope (Asylum Research).

Iowa


Linear Accelerator Facility – irradiation.


High Pressure processing system.


Soybean/soyfood commercial (Japanese system; Canadian)  processing pilot plant.


Aroma/flavor/sensory testing equipment and human panelists (prob. similar to other stations   




Electronic Nose,  GC, etc.).


PhotoChem for antioxidant potential.


Isoflavone analysis (samples sent here from all over the world).


Oil extraction from soybeans and oil seeds.


Haake and other rheological equipment.

Michigan 
 Equipment to measure food texture; and steady and dynamic rheological properties of biological fluids; to assess the interfacial behavior of biological macromolecules, particularly proteins; to acquire and interpreting surface/interfacial tension data.

Modern and complete dairy/fluid foods and muscle foods pilot plant processing facilities.

Waters HPLC Breeze systems with UV and RI detectors; retorts including vertical steam, vertical water, and the FMC simulator for Steritort (steam); 11-liter natural circulation evaporator; tubular membrane unit handles from microfiltration up to RO; supercritical CO2 system up to 9,000 psi, temperature-controlled up to 70ºC.  100-500 ml sample size.

Biohazard Level-2 Pilot-Processing Facility. This facility (~1,500 ft2) is designed for pilot-scale testing of processes, products, and equipment with BL-2 pathogens, and is scheduled for completion by Spring 2005.  It is designed as a generic processing space, to include a pilot-scale air-impingement oven and any other modular equipment to be used as part of research, instructional, or outreach activities in food safety engineering.

Colloid and Interfacial Science Laboratory: Complete total internal reflection fluorescence microscopy (TIRFM) apparatus for in-situ steady state and transient characterization of adsorption and interactions at interfaces, fitted with a Lexel 95 continuous wave argon ion laser, Zeiss Axiovert 135M microscope, and Hamamatsu photomultiplier tube; Kruss K12 dynamic interfacial tension system; small angle light scattering apparatus; diode array UV-Vis spectrophotometer.

Minnesota

Nuclear magnetic resonance relaxometer/spectrometer; Magnetic resonance imaging

Texture analyzer; Material analyzer; DMTA; DSC; Rheometer; Viscometer; Non-thermal plasma reactors; Ozonators; Extrusion.

Food processing pilot plant

Missouri

RheoStress RS100 (Haake, Paramus, NJ). A sophisticate rheometer which allows rheological


measurements under controlled stress (CS), controlled rate (CR) and oscillation (OSC) test


modes.

Exstar 6100 Dynamic Mechanical Thermal analyzer (Seiko Instruments, Chiba, Japan). This


instrument has four modes of sample deformation including compression, tension, shear and


bending, and is able to operate from -150 to 600C at 0.01 to 20C/min heating and cooling


rate from 0.01 to 100Hz. It also has Fourier transform technology in the noise reduction, and


is able to handle a wide range of materials from solid films to melts.

PyrisTM 1 Differential Scanning Calorimetry with TAC 7/PC Thermal Analysis Controller (Perkin-Elmer Corp., Norwalk, CT). It is a state-of-the-art computer controlled laboratory instrument that operates with Perkin-Elmer's unique power compensation design.

Quantachrome Ultrapycnometer 1000 (Boynton Beach, FL) for measuring the true volume and density of powders, foams and bulk solids with nominal volume from 10.8 to 131.7 cm3.

TA.HDi and TA.XT2 Texture Analyzers with XTRA Dimension software (Texture Technologies, Corp., Scarsdale, NY). Both provide force or distance measurements in compression or tension mode with a wide variety of available probes.

Fox 200 heat flow meter instrument (LaserComp, Wakefield, MA). A complete system with


thermal conductivity instrument for testing in accordance with ASTM C518 and ISO 8301


specifications.

APV Baker 50/25 MPF intermeshing, co-rotating twin-screw extruder (APV Baker, Grand


Rapids, MI). This extruder is a pilot plant model and is similar to but more versatile than


commercial extruders. Materials are conveyed along an enclosed barrel where they are


subjected to a combination of heating, cooling, mixing and shear. The screws can be built in


any number of configurations using five types of screw element. Maximum screw speed is


500 rev/min. The processing chamber (barrel) has a length to diameter ratio (L/D) of 25:1


and splits along the horizontal axis for easy cleaning. The barrel diameter is 50 mm. The


barrel is heated and cooled in zones. Each heating/cooling zone is 2.5 D long and has an


independent temperature controller giving heating or cooling as required on a time


proportional basis. The feed port is provided with a detachable feed chute and accepts feed


from a K-tron twin-screw volumetric feeder. A liquid feed port is provided in each zone.


These ports can also be used for measurement of product temperature or pressure using


industry standard probes. The main drive power (28 kW) is provided by a silicon controlled


rectifier, direct current drive. The motor is coupled via a mechanical torque limit device to a


splitter/reduction gearbox to drive the twin output shafts. A rigid box frame carries all the


components of the extruder.

Nebraska

A wide range of laboratory extrusion equipment is available at the University of Nebraska that gives us unique extrusion research capabilities.  Currently we have three laboratory extruders.  They include a 19 mm single screw extruder, a 30 mm conical co-rotating twin-screw extruder and a 42 mm parallel counter rotating extruder.  Although the extruders themselves allow us to use the different screw configurations for extrusion research, we are also able to couple the extruders together allowing us to extrude material from one extruder directly into the screws of a second extruder.  This can be done at three different points along the barrel of the conical or single screw extruder.  This allows the mixing of materials that would normally not be able to be mixed due to retention time, temperature or shear limitations.  Materials can be fed into the extruders by use of a flexible walled volumetric feeder that prevents materials from bridging and an injection pump to inject liquids or gases into the extruders against pressures up to 4000 psi.  We have a variety of dies that allow products to be shaped, including a wide selection of rod dies, a flex-lip sheeting die, an annular tube die, a film blowing die, ribbon dies and a co-extrusion die.  To complement these dies we also have a 3 roll take up system for the sheeting die and a film blowing tower to take up extruded films.  The Biological Systems Engineering Research Shop has the ability to modify or develop other dies and accessories to meet the needs of a wide range of extrusion research projects.  

Access to a wide range of analytical equipment including DSC, NMR, X-ray diffraction, TGA, FTIR, SEM and TEM. We also have the ability to evaluate a wide range of physical and mechanical properties of biological materials.

A pulsed electric field apparatus with static and continuous treatment chambers with disc shaped, parallel plate electrode configuration was fabricated.  It has a high voltage power supply capable of discharging exponential pulses with rise-time of less than 10 ns.

New Jersey

Laser Doppler Anemometer applications in extrusion.

Single and twin-screw extruders.

Jet impingement microwave (hybrid) heat transfer applications to baking.

Fiber optic temperature and pressure measurements in rotary systems.

Mechanical dynamic measurements of glass transition temperature.

Intelligent microwave oven for more precise control of product residence time.

FLUENT and POLYFLOW software for simulation of flow, heat and mass transfer.

Numerical simulation of viscoelastic flows.

High Hydrostatic Pressure Processing.

Pulsed Electric Field Processing.

New York (Geneva)

Isothermal Heating Apparatus. This heating equipment incorporates a multi-mode microwave oven with Variable continuous power and a feedback temperature controller for rapid internal heating along with variable convective hot air for rapid surface heating. Utilizing these two heating mechanisms in a controlled system, the operator is able to heat food particulates below boiling temperatures isothermally and obtain desired temperatures within seconds.

Temperature Data Acquisition in a Microwave Oven. This data acquisition is an


eight channel fiber-optic system that is able to record time-temperature measurements in a


microwave environment. There are many systems similar to this, but the uniqueness of this


system is that it is attached to the rotating glass tray in a home microwave oven and the unit


rotates with the product on a slip-ring device. Thus temperature profiles can be obtained in


food products as they heat and rotate in a home microwave oven.

AR 100 Rheometer, TA Instruments. With this rheometer, one can conduct flow,


creep, and dynamic rheological tests, as well as measure normal stresses of fluid and


semisolid foods. The Peltier temperature control system can control the temperature of a test sample between -20 to 180°C.

Dynamic Mechanical Analyzer (DMA), Model 2980, TA Instruments. The DMA should allow us to study the rheological properties of solid foods. We plan to use for studies on fruits and vegetables.

Fruit and Vegetable Processing Pilot Plant in the Department of FS&T. The pilot plant is dedicated to processing of fruits and vegetables. It is used to support food processors interested in production, pasteurization, and concentration of fruit juices, and canning of vegetables.

New-York (Ithaca)

Software, hardware and trained personnel for computational modeling in heat transfer, mass transfer, thermo- and hygromechanics and coupled thermal-electromagnetics. Software includes commercial ones such as FIDAP, FLUENT and ANSYS as well as home grown ones. Our applications have included baking with volume change, cracking during rapid freezing, temperature patterns in combined microwave-infrared and microwave-jet impingement heating, and moisture transfer in microwave heating, infrared heating, baking and frying.

Laboratory microwave oven with instrumentation to measure forward and reflected power and with mode stirrer to improve uniformity. 

Microwave-infrared and microwave jet-impingement combination ovens. 

Fiberoptic temperature measurement system that is immune to electromagnetic interference, as in a microwave oven.

North Carolina

Agema Thermovision Infrared camera (FLIR Systems International). Applications: Real-time monitoring of surface temperatures and real-time and post-process analysis and control.

Particle Flow Monitoring System for Evaluation and Validation of Multiphase Aseptic Processing of High and Low Acid Foods and Biomaterials Containing Large Particles

Developed by NCSU Department of Food Science Applications: Monitoring and Validation of Continuous Flow Thermal Processing of Multiphase Foods and Biomaterials

Astepo pilot plant capacity aseptic bag filler (Astepo, Italy). Applications: Aseptic filling of fluid, viscous, homogeneous and particulate foods and biomaterials.

Radiant frying oven with wire conveyor. Applications: Can apply variable heat flux profiles and penetration depth on top and bottom surfaces of foods.

Non-thermal atmospheric plasma system. Applications: Decontaminate small areas with pinpoint control. Evaluate plasma effects on and biological materials.

Corrugated triple tube heat exchanger.

Continuous flow microwave unit (915 MHz -- 5 kW and 60 kW) (Industrial Microwave Systems, Morrisville, NC). Applications: Rapid & uniform heating of viscous and particulate foods.
Continuous flow radio frequency unit (30 kW, 40.68 MHz) (Radio Frequency Co., Inc., Millis, MA). Applications: Heating of viscous and particulate products.

Software: CFD-ACE+.Vendor: CFD Research Corp., Huntsville, AL.


Applications: Modeling fluid flow, heat transfer (includes grid generation and post-processing also. Has capability to incorporate user-defined subroutines).

Single and Multicoil heat exchangers. Vendor: VRC Co., Cedar Rapids, IA. Applications: Rapid and uniform heating (ultrapasteurization); minimum to no fouling.

Bohlin VOR controlled-strain rheometer.

Haake VT-550 Viscotester. StressTech controlled stress rheometer with sealed cell attachment for couette geometry allows measurement of viscosity at temperatures higher than 100 °C.

Electrorheological attachment for Haake VT550.

MTS/Instron Universal Testing machine.

Differential Scanning Calorimeter, Perkin Elmer DSC 7 with modulated capability (Pyris 1).

Dynamic Mechanical Analysis, Perkin Elmer.

Micromeritics Helium Pycnometer: Determination of true and bulk particle density and porosity.

International Paper SA-50 Aseptic Filler ( 250 ml aseptic brick packs at 275 gal/hr with a minimum batch size of 100 gal; 3600 pkg/hr; single cycle: unfolded pouches with a


minimum batch size of 5 gal.).

Cherry Burrell EQ-3 ESL clean-fill filler (8, 16, 32 ounces; 26 - 70 units/min; half pint, quart gable-top containers), Cherry-Burrell, Cedar Rapids, IA.

North Dakota

Process equipment for grains and oilseeds including tofu/soymilk pilot 


plant, Armfield FT29 Solvent extraction/desolventizing unit, Komet oilseed 


screw press, various mills and separation units.

Equipment for rheological characterization, including Haake VT-500 


Viscotester, Brookfield viscometers, Rapid Visco-analyzer, Brabender 


Visco-amylograph, Instron.

"Cyranose" electronic nose system and additional nose modules developed 


in-house; pattern classification and recognition algorithms for use with 


electronic nose data; MEMS (micro-electro-mechanical-systems) development 


software.

DSC.

Ozone generator and detector.

Microthermics aseptic processing unit.

Ohio

PEF pilot facility with aseptic packaging.

Two Benco pilot scale aseptic packaging units.

PEF plant-scale facility.

Several lab scale PEF units.

54 kW Ohmic heating pilot facility.

Several Bench- scale ohmic heaters.

High Pressure Processing facility.

Ozonation equipment (pilot scale).

A high speed microscopic imaging system for imaging bacterial cells during PEF treatment.

Liquid crystal/image analysis temperature measurement.

Particle tracking velocimetry capability for measurement of interstitial velocity and solids


motion in multiphase flow.

PEF bacterial death kinetics equipment.

Ohio Supercomputer Center, with various CFD and other computational codes.

Electrostatic and nonelectrostatic coating equipment for powder and liquid.

Resistivity, particle size and cohesiveness measurement equipment.

Four-chamber high pressure processor with external temperature control, and five power and instrumentation wires leading into each chamber.

DSC and modulated DSC.

TA Instruments Controlled stress rheometer.

Contraves Rheomat viscometer.

Thermal conductivity probe setup.

Modified Fitch thermal conductivity setup.

Oregon
Large high pressure vessel for scale up studies (22 liter).

Luxtron 950 Multichannel Fluoroptic Temperature Datalogger.

Dual processor computers for nonlinear digital video editing.

Optical Instrumentation Analysis Laboratory equipped with two PC with Labview development software and modular units to build optical measurement instruments (lock-in amplifiers, data acquisition boards, photoelastic modulators, semiconductor lasers, Wollaston prisms, etc.).

High pressure processing laboratory for pathogens equipped with 2-L temperature-controlled high-pressure unit (up to 100°C and 690 MPa), laminar air hood, incubators, and with access to 1,300 square feet of a full microbiology laboratory well equipped to conduct experiments with pathogens. This combined space is in an electronic key controlled area and will allow work with all pathogens including Clostridium perfringens.

Pennsylvania

Characterization of dielectric properties of food systems: Network analyzer, coaxial probe, transmission cell.

Continuously-variable-power microwave oven and fluoroptic temperature measurement system.

Dielectric spectroscopy.

Characterization of gas permeabilities of food packaging systems: MOCON/Oxygen transmission rate measurement system, Permatran/Water vapor transmission rate measurement system.

TA-Xt2 texture analyzers, Rheometrics rheometers,  TA instruments rheometers, TA instruments Dynamic Mechanical Analyzer.

TA instruments Differential scanning calorimeters.

Malvern Particle size analyzers.

Bruker NMR.

South Dakota 

ViscoAnalyzer Rheometer (ATS Rheosystems, NJ) interfaced with an IBM compatible personal computer.

Complete set of hardware and software for image analysis, including a HP Scanner Jet 4C (HP, Pala Alto, CA), computer software: HP DeskScan 2.0 (HP, Pala Alto, CA) and HL Image ++ 98 (Western Vision Software, Salt Lake City, UT).

Sintech Universal Testing Machine interfaced with an IBM compatible personal computer.

Hobart mixer (Model A 2000).

Minolta spectrophotometer (Model CM 2002).

Single-screw extruder (C.W. Brabender 3/4", model PL2000, L/D 20:1).

Liquid Chromatograph Mass Spectrometer.

GC Mass Spectrometer and Laser Light Scattering Detector

Texas

Snacks processing lab - tortilla chips processing.

Rheological measurements lab (controlled stress rheometer, 2 Haake, 6 Brookfield, 2 Texture Analyzers).

Engineering Properties lab (surface tension (ring method) unit, pycnometer, colormeter, dielectric probe, thermal conductivity and thermal diffusivity probe, calorimeters for specific heat, differential scanning calorimeter, heat flux probes and data acquisition system, oxygen and water vapor permeability systems).

Vacuum and pressure frying units, bench top atmospheric fryer unit.

Cabinet dryer and freezer dryer.

Lab size HT pasteurizer.

Extrusion (twin and single screw), reverse osmosis and ultrafiltration (membranes).

Incubators, autoclaves and standard microbiological capabilities.

Van derGraaf electron beam accelerator (2 MeV).

Two Surebeam LINAC accelerators (10 Mev) with X-rays producing capabilities.

Lanthinum source for gamma irradiation.

HPLC and GC units.
Virginia

Differential Scanning Calorimeter (Metler DC 10).

QMB6 (quartz micro balance) Chemosensory System (Electronic Nose).

VocCHEK - quartz micro balance based hand-held electronic nose.

Cyranose - Conducting polymer based hand-held electronic nose.

Ultran - contact and non-contact ultrasound systems.

Fourier Transformation Infrared Spectroscopy .

High Pressure Processing system (35 L capacity).

Pressure frying system (restaurant type).

Microwave (restaurant type).

Fluoroptic temperature measurement system to use in microwave ovens.

Characterization of dielectric properties of food systems: Network


analyzer, coaxial probe, transmission cell.

Gaseous Ozone processing system.

Haake and Brookfield rheological equipment.

TA.XT2 Texture Analyzer with XTRA Dimension software .

FEMLAB/MatLAB software for simulation of heat and mass transfer.

MTS/Instron Universal Testing machine.

Continuous flow microwave processing unit (2450 MHz).

Washington

Continuous Pulsed Electric Fields Pilot Plant Scale System.

High Hydrostatic Press. 

High Intensity Oscillating Magnetic Fields Coil.

UV Continuous Pasteurization System.

Ultrasound Continuous Pasteurization System.

Radiofrequency Sterilization Systems (27 MHz).

Microwave Sterilization Systems (915 MHz).

Refractance Window.

Screw extruder.

Spray dryers.

Tunnel dryers.

Drum dryers.

Freeze dryers.

Low temperature evaporator.

Microwave Food dryer.

Vacuum Pan Evaporator.

Blast freezer.

Scraped Cylinder Freezer.

Homogenizer.

Ultrafiltrator.

Air size classifier.

Mixers.

Steam kettles.

Tray blanchers.

Juice press.

Pulper-finisher.

Mills.

Grinders.

Sieving equipment.

Instron Texture Press.

Kramer Shear Press.

Spectral Color Meter.

TA/ST2 Texture Analyzer.

Viscometer.

Rheometer.

Wisconsin

Dynamic Mechanical Analysis (DMA) (Perkin Elmer).

Differential Scanning Calorimeter (DSC) (Perkin Elmer DSC 7 and Perkin Elmer Pyris 1 with


modulated capability).

Submersible Microscope Probe, Lasentec PVM.

Automated Image Analysis system, Nikon Labophot and Optiphot microscopes and Optimas 6.1 image analysis software.

Refrigerated glove box (home made) for work on frozen foods.
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