CASPER USER MANUAL

CASPER (Computer Aided Spray Productivity and Efficiency Routine) is designed to give users an estimate of the amount of time and product needed to treat an area. If the time for loading and refueling the application  aircraft is included in the calculations, project efficiency can be estimated.
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File

New Project: Select to begin a new project.

Open Project: Select to retrieve a previously saved project.

Exit: Exits CASPER

Options

[image: image2.png]CASPER





Set Units: CASPER can display units of measure in either English or Metric.

English: Airspeeds is in miles per hour (MPH); distances are in miles or feet; area is in acres.

Metric: Airspeed is in kilometers per hour (KPH); distances are in kilometers or meters; area is in hectares.

Help

Provides assistance in the use of CASPER.

Beginning a New Project

When beginning a new project CASPER queries the user regarding aircraft loading input.

Load Type
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Constant Volume: Selecting this option tells CASPER that every time the application aircraft is loaded with product, the volume will be the same. This is the default setting.

Variable Volume: Selecting this option tells CASPER that every time the application aircraft is loaded with product, the volume may be different. This option is used when topography or distance affects the amount of material that the aircraft carried between loads.

Dry Material: Select this when the application material is measured in grams rather than liquid volumes.

Aircraft Setup
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Aircraft Setup provides information needed to calculate the time and volume needed for the project.

Aircraft Type: Enter the type of application aircraft. A specific make of aircraft can be selected from a pull-down menu that contains a list of spray aircraft. The user can also enter any other value such as the aircraft identification number. Whatever is entered will be suggested as the default file name when saving an aircraft setup file.

Application Rate: Input the desired volume of material to be applied per area.

Swath Width: The swath width (sometime referred to as lane separation) is the width of effective deposition of the sprayed material. The swath width will vary between aircraft, the size of the spray droplet produced by the aircraft’s atomizers, the required dose or amount deposited for control, and the release height of the aircraft. To determine the swath width aircraft are typically flown with dyed spray material over card lines.

If the swath is not known, an estimate could be used. For agricultural application with an application height of 1-6 feet (0.33 to 2 meters) multiply the aircraft’s wing span or rotor diameter by 1.6. For forestry application with an application height of  35 to 50 feet (10 to 16 meters), multiply the wing span or rotor diameter by 2.5.

Application Speed: The ground speed of the aircraft when applying the product.

Ferry Speed: The average ground speed of the aircraft when traveling from the airport or loading area to the treatment area, between treatment areas, and the return to the airport. The ferry speed is often difficult to determine, as the aircraft’s ferry speed will vary between takeoff with a full load and returning empty. If the aircraft is equipped with a GPS that records spray information, the average ferry speed can be estimated from the flight log. As an estimate use a value that is 20 mph (30 kph) less than the application speed.

Average Turn Time: This is the time the aircraft takes from finishing a spray line, turning around and beginning the next spray line. This value can be obtained from GPS flight logs. Turn times will vary with terrain and type of aircraft. While an agricultural aircraft designed for spraying may take 30 seconds, larger aircraft can take longer, while slower flying aircraft such as helicopter can have shorter turn times.

Average Load: This refers to the volume (gallons or liters) of material in the aircraft spray tank. If “constant volume” was selected when beginning the project, this value will be used for all loads. If “variable loads” was selected, this will be the aircraft’s first load.

Block Entry
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The user selects whether block data will be from an ArcView generated file using the Forest Service Distance Extension or if block data will be entered manually. In either case treatment blocks must be entered in the order in which they will be treated.

If the shape of the treatment area is complex (such as an L-shaped block) it is advisable to subdivide the block into segments that would normally be flown in a single direction. Higher production rates are achieved flying parallel to the longest axis of the block. 

From file: Treatment block size, width, exclusion areas, distances between blocks, and distance from the airport (or loading area) to the blocks are all be calculated using the Forest Service Distance Extension (created by Jackie Strager , Natural Resources Analysis Center, University of West Virginia. for ArcView version 3.x.) This extension’s output is read by CASPER which constructs an internal table where distance values are stored and retrieved requiring only the blocks identification number (ID) as input.

Manual entry: Distance and area calculations are entered for each treatment area. These values can be obtained from maps or other GIS programs. 
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BLOCK ENTRY FORM

After selecting whether the block entry is from an ArcView generated file or manual entry, clicking next will open the ‘Select Block’ entry form. Clicking the “Add Block” button opens a block input form. 

From file: A list of Available Block ID’s is displayed. The user enters blocks by highlighting the block ID and clicking the ‘Add’ button. The selected block will be displayed in the list of blocks to be treated. Blocks must be entered in the order in which they will be treated. Blocks selected for treatment can be removed from the list by highlighting the block and clicking the ‘Remove’ button. Once all blocks have been selected click ‘OK’.
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Manual Entry: Additional information from the user is required. Each time the ‘Add Block’ button is clicked, a window will open asking the user if this is the last block. This is required for the program to calculate ferry distances back to the loading area if ‘Yes’ is selected, or to the next block if ‘No’ is selected. The default is ‘No’. 


If Yes is selected, the distance to the next block is not required and will not be displayed in the next ‘Add Block’ dialog box.

Add Block – Constant Load
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Block ID: This is an integer that identifies a unique treatment block.

Block Size: The area of the treatment block in acres or hectares. Since application rate and application speed are known, this value is used to calculate the time the aircraft will spend spraying. The block size is also is used in determining the amount of material used during treatment and still available on the aircraft. If volume is not sufficient to complete a block, additional trip(s) back to the airport are calculated.

Block Width: The distance across the block that is perpendicular to the aircraft’s flight direction. Typically this is the shortest distance across the block. This distance will be divided by the aircraft’s swath width to determine the number of flight lines and ultimately the number of turns that will be made.

Distance from Airport: The distance from the Airport (or aircraft loading zone for helicopters) to the block (miles or kilometers). This value is used in calculating ferry time.

Distance to Next Block: This is the distance (miles or kilometers) from the current block to the next block to be treated. This value is used in calculating ferry time. If the user had indicated that this was the last block in the previous window, this query will not be displayed.
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Add Block – Variable Load

If Manual entry with Variable Loads was selected the user must enter the following information.

Block ID: This is an integer which identifies a unique treatment block.

Block Size: The area of the treatment block in acres or hectares. Since the application rate and application speed are known, this value is used to calculate the amount of time the aircraft will spend spraying. In addition, the size of the block is used in determining the amount of material used for treatment and available on the aircraft.

Block Width: The distance across the block that is perpendicular to the aircraft’s flight direction. Typically this is the shortest distance across the block. This distance will be divided by the aircraft’s swath width to determine the number of flight lines and ultimately the number of turns that will be made.

After the values are entered, CASPER calculates the amount of area that can be treated by the amount of spray material in the aircraft’s spray tank. If there is insufficient material, the user is queried for additional information, including how much material will be loaded on the aircraft. 
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Distance from Airport: This query is displayed if there is not sufficient material on the aircraft to complete the block. The distance (miles or kilometers) is used to compute ferry distances.

Distance to Next Block: This is the distance (miles or kilometers) from the current block to the next block to be treated. This value is used in calculating ferry time. If the user had indicated that this was the last block in the previous window, this query will not be displayed.

Load: With variable load selected during setup, each time the programs calculates that the aircraft must returns to the airport for more material, the user must enter the volume loaded. The text in blue show the user how many acres remains to be treated in the current block For very large blocks, multiple loads will be needed and displayed in the right hand box. These values can be removed and changed.
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After entering all of the block and project data, the user may still edit some of the block data, but not the order in which they are to be treated. Altering the order in which the blocks will be treated will clear all block data below the edited block. 

The arrow on the left-hand side of the form indicates the block that can be edited. The block ID is indicated in the ‘Current Block’ dialog box. The block selection arrow can be moved with the ‘Previous’ or ‘Next’ buttons.

Aircraft Setup: This button returns the user to the aircraft setup form where the user can change any of the inputs. These changes can be save as a new aircraft setup file for use later.

Save Project: This button will save the current block information in the form, the associated aircraft setup, and if the ArcView extension file was used to generate project information, the associated distance file is saved with the project.

CALCULATE
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Load Time: The average time in minutes it takes to load the aircraft with material and to service the aircraft. This time will be used to determine the overall efficiency of a project. Project efficiency take into account time not spraying, or more simply put – the area treated divided by the time from takeoff to takeoff. Efficiency is a reflection of ground support personnel and equipment.

Productivity is calculated using the total treatment area and total flight time. Since the time needed to service the aircraft is not used in the calculations, productivity is always greater than efficiency. It can be viewed as area treated from takeoff to landing.

CALCULATE: Performs the calculation to determine program ‘Productivity’, ‘Efficiency’, total ‘Flight Time’, and ‘Total Product’ needed for all selected blocks.

