Aluminum King
Thank you for selecting a quality product by Aluminum King. We take pride in manufacturing furnaces, and we are always here to service all your needs and safety is always a priority. 
	Aluminum King Furnaces are designed and built with safety in mind. Overall safety can be increased by proper installation and thoughtful operation on your part. Do not operate this equipment without reading manual and safety precautions first. 
Our furnaces meet all Federal EPA Regulations. All information concerning the federal rules and instructions are located in this manual. If you have any question on proper installation of this furnace or safety issues call during business hours 9 AM – 5 PM at (641)-732-5558.










Installation

Installation of the furnace

-Where you install your furnace is very important!

-You may install it outdoors, but we highly recommend a roof over the furnace and pouring area. Electrical equipment and molten aluminum/ pour area must be protected from the weather.

-Furnace should be installed on a level cement pad. Protect cement from molten metal (place a steel plate where you are pouring metal). Molten metal will cause cement to pop and crack.

1. Place stand where you wish to place the furnace, taking note that the short end of the stand is the pour spout end. Place the furnace in the stand and it should fit inside the cutouts of the stand. The furnace is designed to be a gravity flow, so the rake-out door should be on the tall side of the stand and the pour out spout on the low side.
2. Once the furnace is on the stand, you can begin installing stack. Stack comes in 4 ft. sections and the number of sections you received is determined on the model of the furnace. It is best to construct stack on the ground and install as one piece, using a crane. 
a. First section is a wide flange that is installed directly on the furnace. All sections have a weld mark that match each other (0 mark will bolt to 0 mark, 1 mark to 1 mark, etc.)
b. Top section has a reduced sized opening. The thermocouple to measure temperature is installed in this section. We highly recommend you use anti-seize on the threads of thermocouple.
c. A pail of firebrick mortar (421) is supplied and must be used. Apply on top of after burner just prior to insulation of stack. Spread on brick just about ½ in. to ¾ in. higher than steel flange. 
d. Then set stack on and bolt down. When setting stack on furnace, make sure thermocouple is facing the back of the furnace (rack-out door side). 
3. Install Blowers/ Burners – if the furnace has a Johnson Burner (Specialty Burner- oil, natural gas) the Operators and Maintenance Manual is supplied with furnace. 
a. Mount blowers on blower pipes.
b. Install spark plug in lower part of blower pipe, just above the rake-out door. (Use anti-seize on threads of spark plug.)
c. Mount transformer on heat shield on the side of the furnace, white insulation blanket is supplied to go between transformer and steel plate shield.  Warning – Gas/ oil and electrical installation must be performed by authorized and properly trained personnel. Check local ordinances and codes before installing. 
d. Choke doors are supplied. Mount on blowers with wing nuts. 
e. Install sparkplug wire.
4. All wiring and gas installation can be preformed now. 
5. Wiring for thermocouple on top of stack can be preformed now.
a. Must put wire from thermocouple down in the metal conduit, maintaining a minimum 1 ft. distance from stack (conduit not supplied) and 5 ft. away from furnace. 
b. There are two sets of thermocouple wire, 40 to 50 ft. long. Install the two sets to the thermocouple and down to the ground. 
c. Each set of wires has two wires inside.  One wire is yellow coated and one is read coated. Strip back the yellow. When wiring, the Red is negative and Yellow is positive. 
d. One set of thermocouple wires goes to RKC/ digital readout. This should be mounted away from furnace but close enough for the operator to view the actual temperature of the furnace. Readout is wired to 110V
e. Back of RKC/ digital readout – Read Rex DP110 Instruction Manual for further information. 
f. Omega Nomad Data Logger to collect temperature data is to be wired to the second set of thermocouple wires. No power is required for this unit. Omega Nomad must e downloaded with spectrum Program. This unit is supplied with A type K thermocouple. 
6. Install Logger and Readout away from furnace and protect it from heat and weather. 
7. Install gas lines.
a. Use now-hardening pipe dope on all threaded fittings. 
b. Use ½ in. to 5/8 in. gas line from L.P. tank to furnace 50 ft away. If further than 50 ft., use a larger line.
c. The last few feet before the furnace, use a flexible line or a rubber gas line hose (to absorb vibration.)
d. If unit has a Johnson Burner, refer to Johnson Manual for instructions (oil – natural gas.)








Collecting, Resolving and Storing Temperature Data to Comply with the EPA Sweat Furnace Rule

The Environmental Protection Agency (EPA) has issued a new rule concerning aluminum recycling furnaces (sweat furnaces). The rule required that emissions from these furnaces be held in an afterburner for .8 seconds at 1600° F to remove any dioxins or furans ( the chemicals used during the Vietnam War to defoliate forests) created during the melting process. In addition, the ruling requires the owner of the furnace to keep records of furnace operation to show the furnace has operated at an AVERAGE temperature of 1600° F while metal is being melted. To meet these requirements Aluminum King has researched and designed an afterburner that meets the EPA afterburner standards and , with the assistance of Omega Engineering, has put together a package of electronic equipment that will allow you to meet the temperature measurement and data resolution and storage standards.

The new EPA ruling requires that data from the furnace must be collected regularly, averaged properly and that files of the resoled date be kept by the operator for examination by the EPA or state agency upon request.

These instructions will help you create a data file that can be stored as an Excel File in a data folder in your PC or on a floppy disk. The procedure seems complex, but after a few repetitions it will become easier.  Keep this manual nearby as you resolve your data, it will be handy for reference until you have learned the process.

Equipment

Afterburner
The Aluminum King afterburner is a large ceramic lined chamber that is attached to the secondary or afterburner portion on the furnace. It is designed to hold and treat the furnace emission gases for .8 seconds at 1600° F. The EPA has determined that this treatment will remove dioxins and furans from the emissions. Since these are hazardous air pollutants the EPA is very serious about them. To address the problem but still allow small businesses to collect and melt aluminum, they have adopted this “Self-Reporting” format. However, if they suspect that the date is not being collected and saved according to the ruling they will begin an inspection and violation procedure that can be very expensive and time consuming. It is important the operator or owner of the sweat furnace pay strict attention to their state license conditions.

Monitoring and recoding equipment
To measure the afterburner temperature properly and perform the mathematical operations required to meet the ruling Aluminum King has included the following equipment with your order:
	An electronic thermocouple to measure the temperature in the afterburner.
	An Omega Nomad Data Logger to collect temperature data as it is reported by 
	  the thermocouple
	 A digital readout to keep the operator advised of the actual temperature of the 
	   furnace in real time
	 A Windows based program that collects the data and displays it graphically as
	   well as reducing it to a text file that can be read by the Microsoft Excel program
	 Special Teflon Coated dual lead wire to conduct the thermocouple signals to the 
               logger and the digital readout. This wire carries the weak signal from the
	   thermocouple to the data logger and the digital readout. Regular copper wire 
	   cannot be used as it will cause data loss and inaccuracy.

The measuring Equipment has been selected for its robust design and low cost. Larder readouts and more expensive loggers can be purchased at the cost of the buyer, but the ones selected meet the minimum requirements of the EPA ruling and good operating practice.

How to Download Data From the OMEGA Nomad Data Logger

Note: in the following steps some assumptions are made concerning computer use and conventions. When carrots (<>) are used the symbol or symbols between the carrots should be entered into the computer. For example : <@sum(>  Means type the symbols between the carrots but not the carrots. In that example above you should enter only @sum(. The symbol for a division operation is a backslash so < / > means to divide. When two key need to be pressed at once the convention is < Shift+ > and that set of key strokes produces the close parentheses symbol. Finally, in Excel certain mathematical operations are initiated with specific key strokes. For example the term “@sum(X#:Y#)”, where X and Y and # indicated columns and row numbers, tell the computer to add all the numbers in the boxes whose addresses are included in the columns and rows indicated by the numbers and letters between the parentheses. Finally, all computers and most programs react slightly differently based on the hardware, the version of windows and the version of Excel being used. The following instructions are based on using Microsoft Word 2000 (version 9.0.2720) and Microsoft Excel 2000 (version 9.0.2720). Older versions may required different formatting, but in general will operate the same. Now you are read to work the Spectrum and Excel.



Loading the Spectrum Program
A.	Follow the directions on the floppy disk to load the Spectrum program into your computer. The file will load, unzip and install itself as: “C:\Program|OmegaEngineering\Spectrum”. In Windows 95 and 98 you will find it by pressing he start button, scrolling up to programs and looking through the dropdown menu for “OmegaEngineering\Spectrum”
B.	After the program downloads a folder will appear on the screen. Double click on “Spectrum” (the spectrum icon is a blue square with a yellow omega (Ω) in the center).
C.	The Program will load as “Spectrum-Graph 1” in the title bar/ 
D.	Double click on “help” to open the help menu. (This is a good time to take a few minutes to read all of the help pages as no written material comes with the logger. In addition, for more information about the logger, OMEGA can be reached at the website contained in the help section or by calling 1-800-872-9436 and asking for either Logger or Thermocouple section).
E.	Double Click on “Topics”
F.	Double Click on  “Using the Software”
G.	Double Click on “ Transferring Logger Data to PC”
H.	Disconnect the logger from the furnace and connect it to the PC.
I.	Follow the instructions to download data from the logger to your PC.
J.	Save the file created with a recognizable name such as “AK Data June 1” or whatever system you decide to use. It is important to store the Data in a way that it can be retrieved when a state environmental agency or EPA official visits. You will want to be able to pull the data up quickly to minimize the time they spend with you. An alternative would be to print each day’s data
      and store the paper copy in the Furnace File along with the license and other
      papers concerning the operation of the furnace.

The EPA rule (and therefore the state rule) required that the temperature data be collected in one minute increments from the time metal is placed in the furnace at the start of the work day until the time all the metal in the furnace has been melted at the end of the work day. Next it required that the data must be analyzed in two steps.

STEP ONE: Fist the data must be average in fifteen minute blocks from the time when aluminum is first placed in the furnace to be melted.

STEP TWO: Then the fifteen minute blocks must be averaged again in three hour blocks.

While this process is somewhat time consuming it is to your benefit because it is designed to reduce short term violations of the temperature rule. In other words it irons out (averages away) short periods time when the afterburner might operate at temperatures below 1600° F. this is in recognition of the fact that when the door to a sweat furnace is opened for loading a short excursion below 1600° F may occur. Aluminum King recommends that the furnace be operated at about 1650° F or 50° F above the regulatory requirement, to further reduce the chance of violating the operating temperatures. The reason for this additional caution is that in most license the state will require that you call them and report violations of the temperature rule occurred. As you can see, it is important to keep the operating temperature of the furnace above the average 1600° F required in the rule.

Create of a data text file and data resolution

Create a text file in Spectrum
1.	Open the Spectrum program as above.
2.	Click on “File”
3.	Double Click on “ Open Existing File”
4.	Double Click on the data set to be resolved. For example “AK Data June 1”
5.	Click on “File”
6.	Click on “Export”
7.	Note the name in the “File Name” Box at the bottom of the window. If it is the same as the data file you want to resolve click “Save”. You have created a text file of the data for Excel to use.
8.	Close Spectrum

Create an Excel File
9.	Open the Excel Program
10.	Click “ File”
11.	Click “Open” and go to the C:\drive
12.	Double click the program folder and then double click the “Omega Engineering” folder
13.	Double Click “Spectrum”
14.	At the bottom of the window click the menu arrow next to “Files of Type” 
15.	Select “All Files”
16.	Now the display shows a list of all files in the spectrum folder
17.	Select the data file to be analyzed. It should have a Notepad Icon in front or behind it or be labeled notepad (the notepad icon looks like a small spiral notebook with lies of text across the page. Be careful not to export the Omega logger file, the one with the Omega icon, because it is not a text file and cannot be read by Excel)
18.	Double click on the data notepad
19.	The window should say “Text Import Wizard – Step 1 of 3” and under “Original Data Type” the “Delimited” Button will be filled with a black dot.
20.	Click “Next” and Step 2 of 3 will appear with a check at the “Delimited as” tab.
21.	Click “Next and step 3 of 3 will appear.
22.	Click “Finish” and your data will appear, arranged by columns with the date in the first column, the time in the second column and the temperature in the third column. Depending on the computer you are using and the edition of Excel you are using in your computer there may be variations in the column number but in general they will follow this format.

Resolve 15 Minute Blocks of data
23.	In the next Column, to the right of the temperature data column, at the first row of temperature data taken after the furnace was loaded with metal, type the following <@sum(> (Note: This is a stand spreadsheet equation so if you use excel you will know the next steps).
24.	Press the left arrow (←)  to move the cursor to the first box with data in the temperature column. Note that a dashed box highlight appears around that box. (Once again, if you operated the furnace without metal start the date resolution process with the time that the furnace door was shut on the first batch of metal).
25.	Press <.>(period) to anchor the cursor and note that an equation appears in the first box that states “@sum(X#:Y#” where X# is the address of the first box highlighted and Y# is the address of the last box highlighted.
26.	Hold down the shift key and press the “down arrow” (↓) and note that the dashed line box now includes two data boxes and the addresses have changed to include the next boxes highlighted.
27.	Continue pressing the down arrow until the dashed box includes 15 data boxes or 15 minutes of data.
28.	Press shift and close parentheses < shift+) >. The equation not looks like “@sum(X#:Y#)”. Now press the division key < / > and type < 15 >
29.	Press enter to carry out the mathematical operation.
30.	You have summed up the 15 one minute boxes and then divided the sum by 15 to arrive at an average temperature of all 15 minutes. This is the first step in the EPA data resolution process.
31.	Repeat steps 23 to 29 with all the 15 minute sets of data until all the data blocks for the time you were melting metal are averaged. Start up and closedown times need not be averaged since there is no metal in the furnace that might cause the formation of dioxin or furan. If the last set of data contains less that 15 minutes do not average it. Remember, you will have to note in the operator’s paper log when metal was first placed in the furnace and when the last batch was finished. A sample “Daily Log” is included with this manual. Copy it as required to use with your furnace and file it along with the daily computer records.
32.	Arrow up <↑> to the top of the column and label it  “ 15 min avgs”

Resolve 3 hour data blocks
33.	Move the cursor one block to the right and label this column “3 hr avgs”
34.	Down arrow <↓> one block so the highlighted block is next to the fist 15 minute average.
35.	Type <@sum(>
36.	Press the left arrow <←>
37.	Type <.> (Period ) to anchor the cursor
38.	Hold down the shift key and press the down arrow <↓> to include 12 fifteen minute average boxes ( 3 hours of 15 minute average) and type <)> (close parentheses)
39.	Press </> (division) and <12> to divide the 12 fifteen minute average by the number of fifteen minute blocks in three hours. This will result in an average of the 15 minute averages over three hours. Continue steps 34 through 38 until all the data is resolved. Each 3 hour average must be Higher than 1600°F. If they are not, follow the instructions in your license concerning notifications of the state environmental agency and review the operation of the furnace to increase the heat while loading metal for melting by either increasing the fuel to the burner or reducing the time the loading door is open. Remember that the data must be presented to the EPA on request. Failure to report an exceedance will likely be considered to be a willful violation of the ruling and penalties may be levied against you.
40.	Save the file as “Resolved data June 1” or whatever name you have decided to use.

Create a File of Resolved data
41.	Create a data folder in Excel for the temperature data for the furnace and move the saved file to that folder
42.	Over the course of time resolve data in the same manner, saving the files as above. Backup the data on a floppy disk or print a copy of the file for storage. Have the data, printed sheets and backup copies filed in an orderly way so when the inspector drops un you can show him/her your records easily.
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Safety 

Precautionary Safety Measures

· Before operating the furnace, make certain that you have read and understand this manual. If you do not understand, please contact us at 641-732-5558 during normal business hours.
· Inspecting your furnace regularly is one of the most important things you can do. 
· Before operating the furnace make certain all flammable material and debris is well clear of the furnace. (25 ft.)
· Make certain all gas and/or oil fittings are secured tightly and not leaking at any point from the main to the furnace. 
· Make certain that all electrical wiring is tight and nothing is frayed or burnt. 
· Make certain the furnace operator(s) is the ONLY person around the furnace while it is running.
· Due to the extreme heat generated by a sweat furnace, proper protective clothing and equipment should be worn while operating the furnace.
Recommended:
-Steel toed boots (welder or foundry boots)
-Heavy cotton jeans (Not frayed or damaged)
-Leather chaps, leather apron and arm protectors, and leather gloves 
-Safety glasses and a face shield
-Head protection (Hard hat)
· Lace less safety pourers boots that can easily be removed if aluminum splashes is recommended
· Laced boots can be worn if laces are covered. 
· Leggings should be worn to keep splashes of metal from entering the top of the boot.
· Always make certain sow mold are COMPLETELY DRY before pouring molten aluminum into them. Never pour molten aluminum into a wet or damp mold. Never put any aluminum that may contain a liquid into your furnace. Metal should always be dry and free of water and ice. When added to molten metal, water will expand to 4,500 times its normal size in less than a second. This sudden expansion can result in an explosion. 
· Recommend: Pre-heat the mold before first pour.
· Keep contaminants such as magnesium and lead out of sweat furnace. Magnesium can cause unsafe conditions in furnace because it is extremely volatile. It ignites easily and burns to a very high temperature. This can lead to furnace damage, aluminum oxidation and contamination. Lead oxidized with aluminum and can be an inhalation health hazard. Lead is also an unwanted contaminant in the finished product.
· Never load furnace with back rake door open.
· Never install or operate furnace in or around a wooden structure. 
· Make sure all flammable materials and debris is well clear of the furnace.
· Extreme caution and safety must be used when operating this machine.
· The safety of the furnace depends solely on the operators. 
· Aluminum King Furnaces are designed for the processing of aluminum items and the separation of steel and aluminum. 

START UP, LOAD, & POUR
Procedure to Start Furnace
1. Set Regulator to 10 lb. Pressure
2. Start Fan and open Choke door on blower ¼ of the way
3. Turn on Ignitor
4. Turn Gas Valve ½ way open
5. If flame goes out, turn gas off and start procedure over
6. After ignition, adjust gas valves and choke door until you hear a nice deep roar  
    and have a blue flame
NOTE: You may have to increase pressure on regular, depending on which model 
             you have (8 to 15 lbs. while furnace is running)
7. Preheat furnace 45 to 60 minutes until 1600 degrees and lining is red
8. If there is moisture in the primary chamber, run for an hour before loading to dry 
    it out.
9. Proceed to load furnace with Scrap

Loading & Raking
1. Open loading door, watching out for flame flashback from burner
2. Load aluminum, use rake to optimize melting
3. Continue to add until the furnace requires raking. Rake ash into holding bin
4. Repeat loading procedure if necessary
Note: Never put magnesium in furnace- it will burn up the brick
Avoid putting die cast in furnace, it contains high amounts of Zinc


Pouring Metal
1. Operator must put on suitable gear prior to pouring molten metal
2. When chamber is full, prepare molds. Molds must be absolutely dry
3. Open chamber, remove dross, aluminum should be very fluid
4. Position empty mold beneath spout. Remove iron plug, install new cone on the 
    plug. Pierce cone in tapping hole
5. Insert plug and cone into tap out block and seat securely when mold is full
6. Place new mold and repeat procedure as necessary

SHUT DOWN
Procedure to Shut Down Furnace
1. Make sure molten metal is drained and dross has been raked out.
2. When final load is removed, turn off all burners. Do not turn off blowers
3. It is important to keep blower on until furnace has become cool to avoid radiant  
    heat damage to burners. Turn off blowers once the primary holding chamber and 
    the afterburner temp is less than 800°F
4. Turn off main power supply to unit. If unit is being utilized the next day, the 
    procedure may be different.
5. For extended shutdown, cover and protect manual fuel valves

Emergency Shutdown
If an emergency shutdown is necessary such as in the loss of power, remove all metal from the unit (molten as well as dross). Operate blowers if possible to prevent heat damage.

General Maintenance
Refractory Repair
Due to the severe nature of the applications, refractory is subject to both thermal and physical shock leading to the need for refractory repair. To extend refractory life, the interior of the furnace should be cleaned and inspected weekly during regular operations. If the unit is shutdown for an extended period, then it should be inspected monthly. When cracks appear to be more severe than normal or when physical shock results in damage, repairs should be made at once. Because every repair will be different, we recommend calling the home office for repair procedures.

Scheduled Maintenance
The following items are to be maintained on a regular basis:
Combustion air Blowers
Blow dirt out of the fan wheels with an air hose monthly. If dirt builds up on the fan blades, first scrape clean, then blow out with air.
Flame sensors
Safety switch with thermocouple sensor-replace annually
Oil burners(not all furnaces)
Check and clean burner nozzles every six months. If system is equipped with a fuel filter, the cartridge should be replaced after the first two weeks of operation and every six months following that.
The burner internals should be checked at the same time the nozzles are inspected to be sure the spark electrodes and wires are in good condition and are not corroded. The internals should be cleaned and checked for leaks at that time. This would also be a good time to clean the blower.
The oil pump on the burner is direct driven by the blower motor through a flexible coupling. The coupling is a vital part of the oil system, and should be periodically inspected for wear, damage and loose components.




Monitoring
The parameter monitored to determine compliance is temperature. The temp will be controlled so that it meets the required 1600°F 3 hour block average. Once the unit is operating and stable, the temp will be controlled between ____ to _____. Temps outside this range will require corrective action or troubleshooting to determine why the temp is outside this range. 
The monitoring system consist of the following:
Temperature Probe
Data Logger

Temp monitoring device records the temp in 15 minute block averages(with a minimum of one cycle of operation per 15 min) and 3 hour block averages.













Maintenance
Sample Maintenance Checklist
	MONTHLY
	
	
	
	
	
	
	

	  BLOW DIRT OUT OF FAN WHEELS WITH AIR HOSE
	
	
	
	
	
	
	

	  CHECK FAN BLADES, IF DIRTY-SCRAPE CLEAN, THEN BLOW OUT WITH AIR
	
	
	
	
	
	
	

	  CLEAN ELECTRONIC SAFETY WITH EMERY CLOTH, REPLACE  IF BADLY BURNED
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	EVERY 3 MONTHS
	
	
	
	
	
	
	

	  EXAMINE THERMOCOUPLE PROTECTION TUBES FOR EROSION AND PITTING
	
	
	
	
	
	
	

	  REPLACE TUBE BEFORE IT BURNS OUT OR IF THERE IS OBVIOUS DAMAGE
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	EVERY 6 MONTHS
	
	
	
	
	
	
	

	CHECK AND CLEAN OIL BURNER NOZZLES
	
	
	
	
	
	
	

	REPLACE FUEL FILTER CARTRIDGE 
	
	
	
	
	
	
	

	CHECK BURNER INTERNALS, INSPECT SPARK ELECTRODES AND WIRES
	
	
	
	
	
	
	

	CLEAN INTERNALS AND CHECK FOR LEAKS 
	
	
	
	
	
	
	

	CLEAN BLOWER
	
	
	
	
	
	
	

	INSPECT OIL SYSTEM COUPLING 
	
	
	
	
	
	
	

	LUBRICATE FAN MOTORS
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	ANNUALLY 
	
	
	
	
	
	
	

	  REPLACE THERMOCOUPLE 
	
	
	
	
	
	
	



*Date and initial for each maintenance activity 
