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Executive Summary

Project: Process Dusts & Scraps Recycling 

Spaulding Composites Company
is a manufacturer of specialty composite materials, glass-bonded mica ceramics and fabricated parts for industrial applications. Fabrication Division where I worked with is one of its three facilities, which fabricates composite material (sheets, tubes & rods, filament winding of glass epoxy tubing). For Filawound products, fiberglass is put through an epoxy bath. The material is then rolled around a mandrel and oven-cured. Next, the mandrel is removed and the tube is ground to the desired outside diameter tolerances. After grinding, parts are fabricated by cutting, boring, or routing the tube as required for the final product. For manufacture of sheet products, the high-pressure laminates need to be sanded, then saw, router, grind, mill or fly-cut, punch-cut.

The fabrication of the products must generates solid waste in cutting, sanding, sawing, grinding, etc. The waste is comprised of fibrous reinforcing materials (such as paper, cotton, canvass and glass fiber, etc) and thermosetting resin binder (phenolics, melamines, epoxies, etc.). It contains some hazardous chemicals: phenol (13mg/l), formaldehyde (0.46mg/l), methanol (<0.002% wt).

Currently, the kind of solid waste is treated with off-site landfill. In 1999, Spaulding disposed of 70.15 tones of process dust, which averages to approximately 5.8 tones/month. Landfill cost for process dust is about $6669.75 last year.

The primary objective of this project is to search some references on how to manufacture another product using the dusts and scraps as a raw material and also try to find some other companies that would be interested in purchasing the scraps and process dusts. The solid wastes could be recycled as filler or alternate fuel. The potential end products have some special characteristic and benefits in commercial utilization.

Project: Electrical Energy Savings

The major categories of energy usage in Spaulding are electricity, propane gas and #4fuel oil. The total energy used is equivalent to approximately 28,685 million Btus for the 12 months from April, 1999 through March, 2000, and total energy costs for this period were $481,727. Electrical energy charge accounts for 81% of total energy cost. Electrical energy is used for operating the majority of process-related equipment, lighting, compressing air and for space cooling. Major electrical energy consuming equipment is motors and heating elements.

The primary goal of this project is to identify and evaluate opportunities for electricity energy savings, and attempt to figure out electrical energy utilization rate of individual equipment.

From the demand meter plot (weekly load curve), we know that off-peak and on-peak demand is nearly equal, and the difference between maximum and minimun demand is about 250-300 kw. So we can switch the operating times of select equipment, not only to increase off-peak and decrease on-peak demand, but also reduce maximum demand.

In order to get a handle on if energy savings are possible for individual equipment, what we do is measure the electric energy input to the equipment and compare that to the ratings. When real efficiency of the motor is less than design efficiency of the motor, we assume the motor may be oversized for the job and that energy is being wasted in the large motor. When we measure the energy consumed by a motor to vary over time due to mechanical energy delivery variations, we assume that speed control of the motor may be a better way of controlling mechanical energy delivery and save energy.

Background

Spaulding Composites Company
is a manufacturer of specialty composite materials, glass-bonded mica ceramics and fabricated parts for industrial applications. Spaulding Composites produces over 80 grades of highly engineered composite laminates, supply laminated high-pressure tubes, rods and filament winding of glass epoxy tubing. Fabrication Division where I worked with is one of its three facilities, which fabricates composite material.

Laminated thermosetting products consist essentially of fibrous reinforcing materials, such as cellulose paper, cotton fabric, glass fabric, nylon fabric, etc that are impregnated with a thermosetting resin binder and consolidated under high temperature and pressure into dense solid products capable of having high mechanical and electrical properties. Resins used in laminated thermosetting products include phenolics, melamines, epoxies, silicones and polyesters.

[image: image1.jpg]


[image: image2.jpg]IR



For manufacture of Filawound products, fiberglass is put through an epoxy bath. The material is then rolled around a mandrel and oven-cured. Next, the mandrel is removed and the tube is ground to the desired outside diameter tolerances. After grinding, parts are fabricated by cutting, boring, or routing the tube as required for the final product. For sheet products, the high-pressure laminates need to be sanded, then saw, router, grind, mill or fly-cut, punch-cut. The general Production Process is 

for making sheet products
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for making Filawound Products
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For making tube & rod products
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Tube & Rods

The fabrication of the products must generates process dusts and scraps (wastes) in cutting, sanding, sawing, grinding, etc. The wastes are comprised of fibrous reinforcing materials (such as paper, cotton, canvass and glass fiber, etc) and thermosetting resin binder (phenolics, melamines, epoxies, etc.). It contains some hazardous chemicals: phenol (13mg/l), formaldehyde (0.46mg/l), methanol (<0.002% wt).

Currently, the kind of solid waste is treated with off-site landfill. In 1999, Spaulding disposed of 70.15 tones of process dust, which averages to approximately 5.8 tones/month. Landfill cost for process dust is about $6669.75 last year.

For Electrical Energy Savings, The major categories of energy usage in Spaulding are electricity, propane gas and #4fuel oil. The total energy used is equivalent to approximately 28,685 million BTUs for the 12 months from April 1999 through March 2000, and total energy costs for this period were $481,727. Electrical energy charge accounts for 81% of total energy cost. Electrical energy is used for operating the majority of process-related equipment, lighting, compressing air and for space cooling. Major electrical energy consuming equipment is motors and heating elements. Here are some of them:

· One 150hp motor for sanding;

· Three of 100hp, 60hp and 40hp motors for dust collection(200hp);

· Two of 75hp motors for air compressors(150hp);

· One Electric heat-treating Oven;

· hundreds of 5-15hp motors for punching, cutting, sawing, winding, grinding, etc;

· Eighteen of 6kw Heating Elements(108kw);

· Eight of 6 or 9kw electrically heated tables(132kw).

Objectives

The primary objective of Recycling Process Dusts & Scraps is to search some references on how to manufacture another product using the dusts and scraps as a raw material and to find some other companies that would be interested in purchasing the scraps and process dusts. 

The primary goal of Electrical Energy Savings is to identify and evaluate opportunities for electricity energy savings, and attempt to figure out electrical energy utilization rate of individual equipment.

Approach 

There are three ways to recycle this kind of solid waste. One is to recycle the waste as filler. The second is as alternate fuel (because the waste has Btu value, and free of burn emission characteristics like NOx, SOx and heavy metals, them can be made into an Engineered Fuel as Fuel Pellets or Fuel Blends used by boilers). The third is just to send it to the incinerator to manufacture steam or electricity (incieration).

As filler we can mix waste into a resin with other additives, fill the materials into the mold under a given pressure and temperature, then manufacture some end products shown as follows: 

· plywood

· Roof tiles

· Doors

· Housing panels

· Sign & fence posts

· Dimensional lumber

· Fireplace mantles

· bench 

· Railroad ties

This technology has a lot of benefits:

· Low cost - can be below the cost of many competitive materials 

· Recyclable - can be reground and reused in the same process 

· No freeze/thaw effects 

· Dimensionally stable 

· Corrosion resistant 

· Waterproof 

· Can be fire resistant to fire proof 

· High impact resistance 

· Resistant to termites, other insects and sea worms 

· Resistant to rot 

· Holds nails and screws, and saws like wood 

· Easily machined 

· Lightweight - can be 1/10th the density of concrete 

· Easily painted, stained or pigmented 

Here is some companies which use this technology:

Century-Board Co (845-473-8777), Poughkeepsie, NY 12601
http://www.centuryboardusa.com
Process: mixing solid wastes, up to 85%, into a modified polyester polyurethane resin with special additives. This polymer system is a thick liquid, which is poured into discrete molds, or continuously cast, as is done with our "plastic" lumber. This thick liquid then foams and fills all the crevices of the mold, and produces a lightweight, hard and tough product. 

Ecomat Inc (703-631-2700), Chantilly, VA 22021

Ecomat uses multi-component waste to produce a roofing material. Simulated slate tiles comprised of fly ash, other reinforcing filler, and thermoset hybrid resin have been modelled. Physical properties can be significantly changed by altering the level and type of by-product, chemical component, or basic ratio of one thermoset polymer to the second which make up the hybrid.

Ahmed Elsawy, Professor, Shah Varzavand, Assistant Professor, Industrial Technology, UNI (university of Northern Iowa)

http://www.rrttc.uni.edu/list.html
They developed a technology of using solid waste as filler material mixing with concrete to manufacture wall panels. The project evaluates the possibility of using shredded solid waste, such as: paper, cardboard, wood, glass, and plastic from different sources as aggregate in concrete mix. 

For Electrical Energy Savings, we can see if it is possible to reduce maximum demand charge by analyzing energy usage profile(load curve of electric utilization weekly or daily), and determine if major motors and their loads match each other by comparing actual efficiency of the motor with its design efficiency.

In order to get a handle on if energy savings are possible for individual equipment, what we do is measure the electric energy input to the equipment and compare that to the ratings.

1. Calculate the design efficiency of motors

DEM=V*FLA*1.73*F/(746*hp)

Where 

V:

voltage (phase to phase)

FLA:

full load amperes

F:

design power factor

Hp:

horsepower of the motor

2. Calculate real efficiency of the motors

REM=Reading/(746*hp)

Where 

Reading: from the power monitor (kw)

When real efficiency of the motor is less than design efficiency of the motor, we assume the motor may be oversized for the job and that energy is being wasted in the large motor. When we measure the energy consumed by a motor to vary over time due to mechanical energy delivery variations, we assume that speed control of the motor may be a better way of controlling mechanical energy delivery and save energy.

Project status

We have sent samples to Seawolf Industries((904) 427-1400), New Smyrna Beach, FL 32168      http://www.seawolfindustries.com/recycle.htm
He has evaluated our materials and is making samples. This work includes determination of the most adequate resins , mixing and laying up the end product. 

We also sent samples to Environmental Recycling Alternatives Inc (336-869-8785), High Point, NC 27262
http://www.erarecycles.com/home.htm
He has not finished evaluation. He said he would offer timing to finish as soon as possible.
We added Spaulding company name and description of the waste to the list of WasteCap Resource Conservation NetWork.

We searched references on how to manufacture another product using the dusts and scraps as a raw material through Internet, and contacted some persons and companies. Some of them list as follows:

1. Greg Meurs, Environmental Recycling Alternatives Inc, PO Box 6417, High Point, NC 27262. Tel: (336) 869-8785

2. Miguel Fernandez, Seawolf Industries, 1248 Turnbull Bay Road, New Smyrna Beach, FL 32168. Tel: (904) 427-1400

3. The Chelsea Center for Recycling & Economic Development. Tel: (617)887-2300

4. Lauren Roman, Industrial Recycling Services Inc, Flanders, NJ 07836 Tel: (973)584-8859

5. Mark Toussaint and Barbara Bernstein, WasteCap Resource Conservation Network/NH Materials Exchange, Tel: (603)224-1517

6. John Crisley, Massachusetts D.E.P., Bureau of Waste Prevention, Residential Waste Reduction Program, Tel: (617)556-1021
http://www.state.ma.us/dep/recycle/
7. Century-Board Co (845-473-8777), Poughkeepsie, NY 12601. http://www.centuryboardusa.com
8. Ecomat Inc, Chantilly, VA 22021
Tel: (703)631-2700

9. Ahmed Elsawy, Professor, Shah Varzavand, Assistant Professor, Industrial Technology, UNI (university of Northern Iowa)

http://www.rrttc.uni.edu/list.html
10. Landfill Solution, 1201 16th Ave. South, Suite 201, Nashville, TN 37212.
Tel: (615)320-5152. http://www.landfillsolutions.com
11. David Holty, General Manager, Georgia composites, dwholty@bellsouth.net
12. Steve Edelson, Waste Management Commodities Exchange, Melville, NY 11747. Tel: (516) 756-1060 ext 126

For Electrical Energy Savings, we collected their design ratings (such as manufacturer, type, horsepower, FLA, RMP, etc) of most motors that I can reach, and put them into the computer. Here is the major electrical energy consuming equipment:

· One 150hp motor for sanding

· Three of 100hp, 60hp and 40hp motors for dust collection(200hp)

· Two of 75hp motors for air compressors(150hp)

· One Electric heat-treating Oven

· hundreds of 5-15hp motors for punching, cutting, sawing, winding, grinding, etc

· Eighteen of 6kw Heating Elements(108kw)

· Eight of 6 or 9kw electrically heated tables(132kw)

From the demand plot, we find that off-peak and on-peak demand is nearly equal, and the difference between maximum and minimum demand is about 250-300 kw. So demand charge possibly be reduced by scheduling the operating time for mainly energy-consuming equipment. We can switch the operating times of select equipment, not only to increase off-peak and decrease on-peak demand, but also reduce maximum demand.







Demand meter plot

Another kind of electrical energy loss equipment is the heated table. Currently, eight electrically heated tables (two to four 6kW or 9kW electric heating elements) and eighteen electrical heating elements are used to heat the product in the punch press area. We may replace the electric heat elements with more efficient oil-fired steam heaters, since energy efficiency of #4 oil (144000Btu/gallon) is much higher than that of electricity (3413Btu/kwh)

Besides, all of three big motors for dust collection maybe need not run 24 hours a day together if we make a schedule on the collection pipe and close the pipe-end if not in use

Future Efforts

· Keep in touch with some contacted companies (No1,2,3,4) for recycling wastes.

· Select devices and determine the place to install power monitors to get the readings (real energy consumption) for calculation;

· Calculating and comparing the design efficiency of motors with real efficiency of the motors.

Special Thanks To

Dr Ihab Farag and Nate Clinard.
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