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ABSTRACT 
 The off-road industry has been thriving around the world for the last 50 years.  Currently 
industry enthusiasts are incorporating more and more capabilities into their vehicles to allow for on-
trail repairs.  One common garage system that is being retrofitted to vehicles is a compressed air 
system.  This offers the capability of running air tools, inflating tires, and performing on-trail repairs.  
The existing retrofit kits incorporate a new compressor into the accessory belt drive system; this 
method works but can be difficult and expensive.  Most modern vehicles have an untapped 
compressed air source the, original equipment manufacturer air conditioning compressor.  This 
project designed a system around this air source to convert the A/C compressor to function as an air 
compressor.  Auxiliary compressed air storage tanks were also incorporated into custom bumpers to 
increase the capacity of the system. 
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INTRODUCTION 
 Since the automotive off-road industry began following World War II, owners have always 
wanted to be able to repair their rigs while on the trail.  This desire has resulted over the years in 
owners slowly integrating more and more garage tools and systems into their vehicles.  This desire 
has led to countless off-roaders wishing to integrate compressed air systems into their vehicles.  This 
can allow owners to run air tools such as impact wrenches, cutoff wheels, and grinders.  All of which 
can be extremely useful when stuck in a tough situation.  Another major advantage to an on-board air 
system is the ability to air down the tires in order to increase the contact patch between the tires and 
the ground, increasing traction.  Though this greatly improves the performance off-road when it is 
time to return on the street, it can be dangerous and cause extreme wear on the tires in a short distance 
if air is not readily available.  The obvious solution here is to either carry a portable air system or 
incorporate one in to an off-road vehicle. 
 
AIR SYSTEMS  
Currently there are three categories of air systems available to incorporate into a vehicle:   

• Electric Compressors 
• Air Storage Tanks 
• Engine Driven Compressor Systems 

 
Each of these categories has their advantages and disadvantages.  There is a detailed write up of 
Existing products located in Appendix A.  Information explaining the system capabilities of each of 
the configurations is shown in Table 1.  Each has their advantage and disadvantages with each 
category leaving something to be desired whether it be the actual capabilities of the systems or the 
price. 
 
 

Table 1 – Air System Information 
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 These are small portable electric compressors that are only 
capable of inflating tires.  These units are rather slow especially 
when paired with many of the large tires found on off-road 
vehicles.  They are the least expensive of all of the systems 
outlined in Table 1. Figure 1 is an example of one of these small 
compressors.  A compressor similar to the one shown in Figure 1 
will often require twenty to thirty minutes to air four large tires 
up to the desired pressures for street driving. 

Electric Compressors 

Figure 1: AC Delco Ultra 12V Power Inflator (1) 
 

 A fairly new development in the off-road industry is the use of 
high pressure compressed air storage tanks in order to run air tools 
and air tires back up to street pressures.  These systems are in the 
middle of the price range listed in Table 1, but they often require 
additional expensive equipment in order to regulate the flow leaving 
the tank, which is often an unseen cost when researching these 
systems.  Figure 2 is an example of one of these systems that uses 
high pressure CO

Air Storage Tanks 

2

Figure 2: POWERTANK 

 for performing desired tasks.  The one major 
downside to these systems is that users are limited to the capacity of 
the tank, and once it is empty it must be refilled.  The tanks also 
cannot be refilled just anywhere.  Typically welding supply shops 
will refill these tanks, but there is a charge each time a refill is 
required.  Also the tank must be stored somewhere within the 
vehicle, which is often an issue on smaller compact off-road 
vehicles. 

10 lb. Package A System CO2 
Air System (2) 

On Board  

 

 The best air system available, but at a high price is an engine driven air compressor system.  An 
example is shown in Figure 3.  These systems use the existing power of the vehicles engine, and are 
an additional accessory that is bolted onto the belt drive.  The belt routing must be changed and 
sometimes the addition of an idler pulley may be required along with the mounting bracket to support 
the system.  The system is capable of running air tools, and it inflates tires in a timely manner.  The 
other major advantage of these systems is the air supply is endless.  The major issue with these 
systems other than the high price can often be the packaging of the system.  In order to increase the 
compressor’s capabilities, an auxiliary tank is added in order to store compressed air.  On many 
modern day vehicles finding a convenient location to mount this tank can be an issue.  Often the 
installation of these systems can be very involved and tedious, shying some consumers away from 
this style of system.   

Engine Driven Compressor Systems 

 
Figure 3: Air Boss KE-1000-K, Air compressor system (3) 

http://www.kilbyenterprises.com/images/big-kits/KE-1000-K.jpg�
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CUSTOMER FEEDBACK 
 Surveys were conducted in order to attain information as to what features customers would 
desire in an on-board air and bumper storage system.  The survey and results are both located in 
Appendix B.  The survey was distributed to internet forum members on various off-road web sites (4; 
5), and to local people interested and involved in the off-road industry.  Thirty seven surveys were 
sent out 30 of which were returned, resulting in a reliable source of information.  Table 2 shows the 
results from the 30 customer surveys that were returned.   
 

Table 2: Sorted Customer Survey Results 

 
All values out of 5 

 
 The features list is sorted from the most important to least important per each of the two 
categories.  These results show that according to customer feedback the three most important features 
are multiple connection points, dirt and corrosion resistance, and factory mounting locations.  These 
features will be given the greatest importance during the design process. 
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FEATURES AND ENGINEERING CHARACTERISTICS 
 The design features and engineering characteristics will be incorporated into the design of both 
systems.  These features are the outlines that will be followed as the design and development process 

continue.  Being active in the off-road industry for 
the last seven years, owning multiple vehicles and 

assisting others in vehicle set up knowledge has 
been gained along with well rounded 
understanding of the industry.   
 This allowed the analysis of the customer 
survey results and application of the sales 
points to the features that will be most pertinent 
within this system.  Table 3 shows the sorted 
features list that resulted when the sales points 
were applied.  The most important features are 
listed at the top of each respective section. 
 Engineering characteristics were created 
for the features.  Once these characteristics 
were applied to the features the relative 
importance of each engineering characteristic 
was found.  Table 4 is a sorted list of these 
characteristics, with the most important being 
the bumper design details with a relative 
importance of 0.26.  
 Table 5 lists the product objectives for all 
of the features for both the On-board Air 
System, and Bumper Storage System.  This 
table explains how each of the features will be 
proved or tested once the product is completed.  
Many of the features are observable meaning 
that once completed the only proof will be that 
that item is included in the final product. Other 
proofs will either be calculated or measured. 

 
Table 4: Sorted Relative Importance of Eng. Characteristics 

 

Table 3: Sorted Relative Weight Results 
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Table 5: Product Objectives 

 
  

On-Board Air System Features Product Objectives
Capable of running air tools (CFM Comparison) Test Air System Capabilities
Low cost Compare Existing Systems to Actual Build Cost, less than $1000
Multiple connection points Observable, underhood, front, and rear
Underhood pressure gauge Observable
In-dash switch Observable
Over pressure valve Observable and Test Valve
Dirt and corrosion resistance Observable (Protective Boots on Air Fittings)
Safety valve (empty system) Observable and Test Valve
Ease of maintenance Accessible components
Bumper Storage Tank Features
Price of the bumpers Compare Existing Bumpers to Actual Build Cost
D-ring  blocks Observable
Protective corner tubes Observable
Hitch plate Observable
Approach and departure angles Measure Existing Angles and Insure Design does not Decrease Angles
Winch plate Observable (FrontBumper)
CB antenna mount Observable (Rear Bumper)
High Lift jack mount Observable (Rear Bumper)
Substantial protection for vehicle Use Impact Design Factors to Simulate Collision
Factory mounting locations Observable
License plate mount Observable
Auxiliary light mounting tabs Observable (Front Bumper)
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DESIGN ALTERNITIVES AND SELECTION 
 The project has two distinct parts, so concepts were created for each of the two sections.  Two 
separate concepts were created for the On-board Air portion of the design.  Three concepts were 
created for the Bumper Storage Tank portion of the design.  Figure 4 is a schematic utilizing the 
factory AC Compressor which functions as the Air Compressor for the System.  The electronic 
pressure switch will turn the compressor clutch on and off at predetermined upper and lower pressure 
limits. 

 
Figure 4: Compressor Concept A 

 
 Figure 5 is a schematic of the second compressor concept, an engine compressor system.  One 
cylinder is selected and will be modified to function as an air compressor.  The exhaust manifold will 
be modified with a servo valve that will allow the air the cylinder pumps to enter the air system.  The 
spark and fuel wiring harness will be modified, so that the fuel and spark can be shut off while the 
cylinder functions as an air compressor.  The electronic pressure switch would shut off the spark and 
fuel, and open the servo valve at predetermined upper and lower pressure limits. 

 

 
Figure 5: Compressor Concept B 
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A weighted decision matrix was created to assist in the selection of the best concept in order 
to best meet the product objectives that have been established.  Table 6 is the decision matrix which 
was created for the air system concepts.  The results of the table show that Concept A better meets the 
product objectives.  Concept A had a result of 3.91 compared to Concept B which was 3.17, meaning 
that AC compressor best meats the feature and design requirements. 

Table 6: Air System Decision Matrix 

 
 

 The second portion of the design alternatives involved three distinct concepts that could be 
utilized as Bumper Storage Tanks.  Concept A utilizes rectangular tube bumpers capable of storing 
compressed air.  Figure 6 is a sketch of this type of design. 
 

 
Figure 6: Storage Tank Concept A 
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The second concept utilizes a round tube construction capable of storing compressed air.  Figure 7 
shows a sketch of this style bumper. 
 

 
Figure 7: Storage Tank Concept B 

 
 The final design concept was utilizing a standard style air tank, which may be pre-manufactured. 
This would be a typical cylindrical style air tank, but it would not double as a bumper, so the 
placement of the tank becomes an issue.  Figure 8 is a sketch of this style of storage tank. 
 

 
Figure 8: Storage Tank Concept C 

 
 With all three concepts established, a weighted decision matrix was generated.  This compared 
each concept to the product objectives already outlined.   Table 7 is the decision matrix, and shows 
that the rectangular steel tube construction best meets the product objectives. The rectangular square 
tube bumper had a result of 5.2, this shows that this style bumper clearly meats the feature and design 
requirements. 

Table 7: Bumper Storage Tank Decision Matrix 
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DRAWINGS 
 A two-dimensional layout drawing of the air system was done using AutoCAD.  This schematic 
style drawing shows all of the components that will be used in the construction of the air system.  The 
drawing of the schematic is located in Appendix C.  Three-dimensional solid works drawings were 
generated using Solid Works.  Figure 9 shows the front bumper assembly in an exploded view.   

Figure 9: Front Bumper Assembly 

 
 

 The components shown in Figure 9 include the front bumper, the frame rails of the Jeep and the 
license plate, and mounting bracket.  All of these components bolt together, and the bumper to frame 
rail mounts all utilize the factory mounting points of the vehicle. A non exploded view of the front 
bumper is located in Appendix C.  Figure 10 shown below is an exploded view of the rear bumper 
assembly.  The dark gray object is the rear bumper, and the object directly below it is the hitch witch 
bolts to the hitch plate on the bottom side of the bumper.  The other object is the Jeep’s frame rails, 
and of the factory mounting points are utilized between the two systems.  A fully assembled view of 
the rear bumper is located in Appendix C. 

Figure 10: Rear Bumper Assembly 
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LOADING CONDITIONS 
 Six separate loading conditions were applied to the bumper systems designed.  Some were 
applied to both bumpers and others applied only to one of the bumpers.  All loading and analysis was 
done using Cosmos.  The first loading condition is shown in Figure 11.  It is an applied load of 4,300 
lbs which is based on the Gross Vehicle Weight Rating (GVWR) of a Jeep Wrangler.  This load is 
applied to the D-ring blocks which function as pulling, or winch points during the extraction of a 
stuck vehicle.  This load was applied to both the front and rear bumper.  The front bumper is shown in 
Figure 11 

Figure 11: D-ring Block Loading 

 
  
 The next loading condition is shown in Figure 12.  It is applied to the four winch mounting holes 
located on the winch plate of the front bumper.  The GVWR of the vehicle (4,300 lbs) was once again 
used as the applied load.  This load could be applied during any winching application.  This load is 
only applied to the front bumper due to the fact that there is no rear winch mounting plate. 

Figure 12: Winch Mount Loading 
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 The next loading condition uses an applied load of 2,000 lbs.  This is based on the tow rating of a 
Jeep Wrangler.  Figure 13 shows a load applied to the mounting points of the hitch plate.  The two 
inch receiver hitch bolts to these mounting holes.  This load was applied to both the front and rear 
bumper but the rear is shown below. 

Figure 13: Hitch Plate Loading 

 
  
 The hitch has an applied load of 2,000 lbs due to the towing capabilities of the vehicle.  This 
hitch is a standard 2” hitch design, and the load is applied to the holes that the hitch pin is placed in, 
which is shown in Figure 14. 

Figure 14: Hitch Loading 

 
 
 The next applied load is the pressure the compressed air will apply on the inside faces of the 
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bumpers.  This pressure will be a maximum of 150 psi due to the selection of a 150 psi safety blow 
off valve for the air system, shown in Figure 15.  This load is applied in an outward fashion on all 
faces of the bumper.  This load was applied to both the front and rear bumper but the rear is shown 
below. 

Figure 15: Compressed Air Loading 

 
 

  The final applied load is a force applied to the front and rear bumpers, the front is shown in 
Figure 16 below.  The load simulates a collision, and the load applied is 6,000 lbs based on the weight 
of the vehicle, and the average weight of other vehicles on the road.   

Figure 16: Bumper Loading 
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DESIGN ANALYSIS AND FACTORS OF SAFETY 
COMPRESSOR DATA 
 The compressor that the jeep Wrangler is equipped with from the manufacturer is produced by 
Sanden, and is model number 709T.  It is a seven piston wobble plate design that displaces 9.5 in3 per 
revolution.  The volumetric efficiency curve (Table 8) of the compressor was acquired from Sanden.  
From this volumetric efficiency curve the 
capabilities of the compressor in this particular 
application were calculated.   Initially the ratio 
of the serpentine pulleys was calculated.  From 
this data, a table of engine RPM compared to 
compressor RPM was generated.  From there 
the ideal compressor flow rate was calculated, 
and then the volumetric efficiency was applied 
to determine the actual volumetric flow rate.  
All of these calculations are shown in Table 9 
below.  An actual volumetric efficiency curve 
and ideal volumetric efficiency curve were 
created from this data, shown below in Table 
10.  From this graph the compressors maximum output could be determined.  This occurs at 3,390 
RPM at the compressor which equates to 3,000 engine RPM, with a maximum output of 5 in3

 
/ s. 

       Table 9: Compressor Calculations 
 

 
       Table 10: Compressor Flow Rate 

 
 
 
 
 

  

Table 8: Volumetric Efficiency Curve 
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BUMPER STORAGE TANKS 
 Cosmos analysis was used to calculate the factors of safety for the front and rear bumpers. The 
front bumper data is displayed in Table 11.  The lowest factor of safety for the front bumper is at the 
hitch mounting plate with a safety factor of 1.218.  This value is acceptable due to the fact that 
typically this plate will be used as license plate mount, but it was designed to be adaptable to the hitch 
plate, so it could be used on the front of the vehicle if desired.  Table 12 shows the factors of safety 
and the applied loads for the rear bumper. All of the factors of safety are within the acceptable ranges.  
The safety factor built into the front and rear bumpers in the case of a wreck are acceptable partially 
due to the fact that the National Highway Traffic Safety Administration, have no requirements for 
bumpers on trucks or sport utility vehicles. 
   

Table 11: Front Bumper Safety Factors 

 
 

Table 12: Rear Bumper Safety Factors 

 
 
COMPONENT AND MATERIAL SELECTION 
 The components and materials were selected per the requirements of this design.  The 
thicknesses of the steel components were all determined from the stress analysis and applied loads.  
The following list begins with component selection and then lists fabrication, and assembly details. 
Air System Components  

• 150 psi blow off valve, maximum operating pressure 
• Coalescing filter to filter oil form air 
• 3/8” ID air hose 
• 1/4” NPT threads for all air fittings and manifolds 
• 1/4” one way check valve 

Steel Components 
• All Steel is Plain Carbon 
• 1/4”-2”x4” tubing for main bumper tube 
• 3/8” plate for winch plate 
• 2”x1” bar stock for d-ring blocks 
• 1/2” plate for hitch mount 
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FABRICATION AND ASSEMBLY 
 The bumpers were fabricated using an assortment of cutting tools and then welded using a 
shielded medal arc welder.  E-6010 welding rods were used on the bumpers.  LOCTITE 294 was 
applied to the weld seams to aide in 
sealing the bumper tanks.  All 
threaded fittings were assembled 
using LOCTITE Hydraulic Sealant. 
Figure 17 shows how the main tubes 
of the bumpers were capped in order 
to keep a consistent chamfer around 
the edges of the bumper.  Below is a 
list of the equipment used during the 
fabrication of both systems. 
Fabrication Equipment 

• 220V Shielded Metal Arc 
Welder 

• Large Vertical Drill Press 

• Small Vertical Drill Press 
• 220V Chop Saw 
• Band Saw  
• Jig Saw 
• Reciprocating Saw 
• Right Angle Grinder 
• Die Grinder 
• ½” Cordless Drill 

 
All bolts used were Grade 5, mounting bolt loads were analyzed in shear and tension, and all had 

acceptable safety factors.  The factory frame rail 
mounting locations were utilized for the 
bumpers both front and rear.  All the air lines 
were plumbed and cut to length, and had fittings 
crimped at the desired location.  Figure 18 
shows the mockup of the manifold for the air 
system.  This was assembled and leak tested, 
and the mounting bracket was fabricated and 
painted using Rust-Oleum rust proof semi-flat 
black paint, and a zinc rich primer.  The 
bumpers were both cleaned and painted using 
the same technique. 
 
 
  

Figure 17: Bumper Fabrication 

Figure 18: Air System Manifold 
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TESTING AND PROOF OF DESIGN 
 Once the system was completely installed and functioning properly testing began.  Many of the 
product objectives included in the proof of design (Table 5) were observable.  All product objectives 
were met for both systems, completing the proof of design.  For the compressor system the only 
features that required testing were the capability of running air tools, the low cost, and the ease of 
maintenance.  The system was capable of running an air impact continuously with the compressor at 
its maximum efficiency at 3,390 RPM, so it met the criteria of being capable of running air tools.  
The cost of the air system was $273; well below the $1000 price point specified in the proof of 
design.  The ease of maintenance was tested by insuring that all air fittings and the filter system were 
easily accessible. 
 For the bumper storage tank system many of the product objectives were observable.  Those that 
were not observable were the price of the bumpers, and the approach and departure angles.  The price 
of the bumper system was $260, well below the currently available aftermarket bumper systems 
ranging from $750 to $2000.  The approach and departure angles were measured with the original 
bumpers installed and measured again once the new bumpers were installed. Figure 19 shows the 
approach and depature angles with the orignal bumpers on the left and the new bumpers on the right.  
With the Front bumper the approach angle stayed the same at 50 degrees.  The approch angle on the 
leaf spring shackle actually decreased, due to the increased weight from the bumper and winch 
compressing the suspension slightly.  For the rear bumper, the departure angle improved starting at 38 
degrees with the original bumper.  The new bumper allowed for a departure angle of 39 degrees with 
the hitch installed and 42 degrees with the hitch removed. 
 

 
Figure 19: Approach and Departure Angles 
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PROJECT MANAGMENT  
 Currently there are no kits available that are based on the factory air-conditioning compressors 
which the majority of modern vehicles are equipped with.  The overall product that was created is a 
marketable kit that is both competitively priced and includes all the features that the existing products 
incorporate, and then some.  Appendix D is a bill of materials of the project showing that the total 
cost of the actual system was $602.  Table 5 is a concise breakdown of the preliminary budget and 
actual budget for this project.  The overall price reduction from the original budget is about 13%. 

Table 13: Concise Budget Breakdown 

 
 
 The project schedule is located in Appendix E with multiple milestones, all of which were 
completed.  The Build and Installation of the equipment was the only portion of the project that ran 
over its milestone date, resulting in a truncated testing time.  Even with this scheduling setback, all 
items were completed in a timely fashion resulting in meeting all product objectives and deadlines.  A 
list of milestones and their corresponding date are located in Table 14. 

Table 14: Project Milestones 

 
 
CONCLUSION 
 Overall, the project was completed in a timely fashion and all systems functioned as 
expected.  The project came in 13% under budget, and all product objectives were met by the systems 
designed and built.  The fabrication was completed as originally planned resulting in few fabrication 
issues.  There are a few recommendations or additions that could slightly improve the system.  One of 
which is installing a hand throttle in order to idle the engine, allowing one person to operate the 
system at its maximum efficiency.  The only other recommendation would be to use a one piece 
manifold for the air system in order to clean up the look and reduce the number of threaded fittings.  
Overall, the system functions as expected, and this step in developing a marketable kit was a success.  

Proof of Design Statement 11-Jan
Design Freeze 22-Feb
System Design Drawings 7-Mar
Oral Design Presentation 14-Mar
Design Report Complete 21-Mar
Install All Systems 18-Apr
Demo Proof of Design 9-May
Tech Expo 22-May
Final Oral Presentation 29-May
Final Report 6-Jun

Millestone Dates
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The KE-1000 was designed for the 1991-1998 YJ & TJ Wranglers with 2.5 
and 4.0 engines that have the Factory AC. These engines must have the 
factory style, direct mount AC compressor.  

All of our brackets are built with 1/4" and 3/16" steel and are laser cut to 
assure complete accuracy and great looks. Our custom combo pulley is 
made on the latest CNC machines and everything is Zinc plated to prevent 
rust. 

Depending on your vehicle and its specs, you may or may not have to trim 
the inner fender to clear the York compressor. On TJ's, you will need to 
remove the factory air cleaner and replace it with a K&N P/N RU-0960 or 
equivalent filter and air tube setup. The core support rod above the factory 
AC compressor may need to be bent to clear the compressor fittings.  

2.5 TJ owners will need a 1" motor mount lift in order to get the 
compressor to clear the shock tower.  
 

• KE-1000 Mounting Bracket  
This kit includes:  

• EF210R Compressor  
• 25-501939-DGroove Clutch  
• 28723 Compressor Fittings  
• FS-07-050 Intake Filter  
• 99-431 Dipstick  
• KE-ACCKIT2 Accessory Kit  
• KE-AT2.5 2.5 Gallon Air Tank  
• KE-AT-IK 35 Air Tank Install Kit 

Air Tank location 
 
Non-factory Compressor 
 
Price of $1,317.60 
 
Uses different serpentine belt 
 
Requires additional work for 
some models 
 

 
 
 

 http://www.kilbyenterprises.com/KE-1000-
K.htm 9/26/05  Air Boss KE-1000-K, Air 
compressor system 

http://www.kilbyenterprises.com/images/big-kits/KE-1000-K.jpg�
http://www.kilbyenterprises.com/KE-1000-K.htm%209/26/05�
http://www.kilbyenterprises.com/KE-1000-K.htm%209/26/05�
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The AC Delco Ultra 12 volt Power Inflator is the perfect 
inflator for people on the go! The compressor comes with a 
safety light on the side and snap in compartments to hold 
adapters, connectors, and hoses! On the compressor you'll find 
all the equipment necessary to inflate anything from car tires to 
beach balls! The compressor has enough power to inflate the 
tires of cars, trucks, vans, RV's, 4 X 4's, and SUV's! The 
NuTech Ultra plugs right into your cigarette lighter and is then 
powered by your car's battery. Also supplied is a built-in 
pressure gauge, and an in-line on/off switch! The NuTech Ultra 
Air Compressor is both safe and powerful, delivering 260 PSI, 
and comes with a 5 year warranty! By AC Delco. 

Not Capable of running air tools 
 
Price of $19.95 
 
Filling tires becomes a lengthy 
process 
 
 

 

 
 
 
 
 
The AC Delco 12 volt Heavy Duty Air Compressor is perfect 
for the big jobs! Providing 300 PSI, this compressor is twice as 
powerful as regular compressors and twice as fast as well! Fill 
the tires of cars, trucks, vans, RV's, 4 X 4's, SUV's, and ATV's 
in half the time! Plus, the Heavy Duty Compressor is compact 
and portable, so take it everywhere! Plug into your cigarette 
lighter and your tires will be at full capacity in minutes! Safe, 
Ultra-Powerful, and comes with a pressure gauge and a 7 year 
warranty! By AC Delco. 

Not Capable of running air tools 
 
Price of $42.95 
 
Filling tires becomes a lengthy 
process 
 
 
 

  

 http://www.autobarn.net/ac-delco-anu-260.html   
AC Delco Ultra 12V Power Inflator 

 http://www.autobarn.net/ac-delco-ahd-300.html 
AC Delco 12V 300psi Heavy Duty Air 
Compressor 

http://www.autobarn.net/ac-delco-anu-260.html�
http://www.autobarn.net/ac-delco-ahd-300.html�
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Description:

Package A includes: 

 
The PT10 Package A System is our 2nd hottest selling Power 
Tank air system behind the PT10 Pkg. B. It's clean and simple 
and includes all of the basic parts for a great starter air system. 
Note: The slickest way to mount your Super Bracket to a roll 
cage is to use our ABC roll bar clamps ($49.95 / Pair).  
SAVINGS OF $30.00!!!!  
 

• PT10 Aluminum Tank (powder coated) w/ Nickel Plated 
Valve 

• SuperFlow HPX Regulator 
• 25' HP1100 braided hose 
• Power Grip Guard 
• Super Bracket 
• Tank Boot  
• Reg. Cover 

 
Special coupler required to run air 
tools 
 
Price of $439.95 
 
Must refill tank with CO
 

2 

 
  

http://www.powertank.com/products/sfID1/13/pr
oductID/18  POWERTANK, 10 lb. 
Package A System CO2 On Board Air 
System 

http://www.powertank.com/products/sfID1/13/productID/18�
http://www.powertank.com/products/sfID1/13/productID/18�
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APPENDIX B: CUSTOMER SURVEY AND RESULTS 

 

On-Board Air System Features Survey
1 Capable of running air tools Average

1 (0) 2 (0) 3 (0) 4 (18) 5 (12) N/A (0) 4.4

2 Low cost
1 (0) 2 (0) 3 (12) 4 (18) 5 (0) N/A (0) 3.6

3 Multiple connection points (front, rear, and under hood)
1 (0) 2 (0) 3 (0) 4 (12) 5 (18) N/A (0) 4.6

4 Pressure gauges to monitor air system
1 (0) 2 (0) 3 (18) 4 (0) 5 (12) N/A (0) 3.8

5 In-dash switch with ON, OFF, and AUTO
1 (6) 2 (0) 3 (6) 4 (0) 5 (18) N/A (0) 3.8

6 Under-hood switch with ON, OFF, and AUTO for safety purposes
1 (0) 2 (6) 3 (12) 4 (6) 5 (6) N/A (0) 3.4

7 Over pressure valve for safety
1 (0) 2 (0) 3 (0) 4 (18) 5 (12) N/A (0) 4.4

8 Dirt and corrosion resistance
1 (0) 2 (0) 3 (0) 4 (12) 5 (18) N/A (0) 4.6

9 Safety valve in order to empty air system for  street use
1 (0) 2 (0) 3 (12) 4 (6) 5 (12) N/A (0) 4.0

10 Ease of maintenance
1 (0) 2 (0) 3 (18) 4 (12) 5 (0) N/A (0) 3.4

Bumper Storage Tank Features Survey
If bumpers are utilized as air storage what futures are most important?

11 Price of the bumpers
1 (0) 2 (0) 3 (6) 4 (24) 5 (0) N/A (0) 3.8

12 D-ring (shackle) blocks for pulling and recovery purposes
1 (0) 2 (0) 3 (12) 4 (12) 5 (6) N/A (0) 3.8

13 Protective corner tubes on the bumpers?
1 (6) 2 (0) 3 (6) 4 (12) 5 (6) N/A (0) 3.4

14 Hitch plate for removable hitch (front and rear)
1 (0) 2 (0) 3 (6) 4 (6) 5 (18) N/A (0) 3.4

This survey is being conducted in order to attain customer input on the on- board air compressor system 
being designed.  The intended market for these products is any recreational off road vehicle.  Please take a 
few minutes to complete this survey to improve the design and to help the designers better understand the 
customers desires.

On-Board Air System for an Off-Road Vehicle
Customer Survey

How important are these features in an on-board air system for a recreational off-road vehicle?                  
Please circle your selection.    1 = low importance    5 = high importance.
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15 Good approach and departure angles 
   

 
 

 
1 (0) 2 (0) 3 (6) 4 (24) 5 (0) N/A (0) 

 
3.8 

 
16 Winch plate for mounting a winch (front) 

  
 

 
 

1 (0) 2 (6) 3 (6) 4 (18) 5 (0) N/A (0) 
 

3.4 
 

17 Pre-runner bar (front) 
    

 
 

 
1 (0) 2 (0) 3 (24) 4 (6) 5 (0) N/A (0) 

 
3.2 

 
18 CB antenna mount (rear) 

    
 

 

 
1 (6) 2 (0) 3 (12) 4 (12) 5 (0) N/A (0) 

 
3.0 

 
19 High Lift jack mount (rear) 

    
 

 
 

1 (0) 2 (0) 3 (18) 4 (6) 5 (6) N/A (0) 
 

3.6 
 

20 Substantial protection for vehicle 
   

 
 

 
1 (0) 2 (0) 3 (6) 4 (18) 5 (6) N/A (0) 

 
4.0 

 
21 Factory mounting locations  

    
 

 
 

1 (0) 2 (0) 3 (6) 4 (0) 5 (24) N/A (0) 
 

4.6 
 

22 License plate mount 
    

 
 

 
1 (6) 2 (6) 3 (6) 4 (6) 5 (6) N/A (0) 

 
3.0 

 

23 
Auxiliary light mounting 
tabs 

    

 

 

 

1 (0) 2 (0) 3 (12) 4 (6) 5 (12) N/A (0) 

 

4.0 

 24 What would you be willing to spend on this type of system, including the on-board air system 
and bumpers? 

 
$500 - $750 (0) $750 - $1000 (0) $1000 - $1250 

(18) 
$1250 - $1500 
(12)  

Any additional comments or suggestions?  
                         

                    
                    

          Thank You, your time is greatly appreciated. 
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Quality Function Deployment Diagram 
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APPENDIX C: DRAWINGS 
 

AIR SYSTEM SCHEMATIC 
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FRONT BUMPER ASSEMBLY 
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REAR BUMPER ASSEMBLY  

 
 



 

Appendix D1 
 

APPENDIX D: BUDGET 
 

 
 
 

Purpose/ Details Budget Cost Actual Cost

Inline Oiler Oil Compressor $35.00 -
Air-Oil Separator $35.00 $91.00
Filter Filter Incoming Air $15.00 $19.00
Manifold $15.00 $4.00
Automatic Pressure Switch 100 PSI On 120 PSI Off $20.00 $21.00
Safety Over Pressure Valve Blow Off Valve $5.00 $10.00
System Empty Valve $5.00 $8.00
One-way Check Valve $5.00 $10.00
Misc. Air fittings $100.00 $42.00
3/8" Hose $50.00 $18.00
Hose Clamps $5.00 $5.00
Control Switches $10.00 $7.00
Pressure Gauges Monitor System $20.00 $8.00
Coiled Air Hose $20.00 $10.00
Misc. Steel Brackets $20.00 $20.00

Sub Total $360.00 $273.00

Rectangular Steel Tube (10') Main Bumper Tube $80.00 $80.00
1"-1/2" Round Tube (12') Corner Tubes & Pre-runner $20.00 $20.00
3/8" Steel Plate (33"x7.5") Winch Plate $35.00 $40.00
1/2" Steel Plate (2-4.5"x6") Hitch Plates $10.00 $15.00
3/4" Steel Bar Stock (2-1"X2"x4.5") D-ring (Shackle) Blocks $15.00 $30.00
Misc. Steel Brackets & Tabs $20.00 $30.00
Air Fittings For Bumpers $20.00 $10.00
Paint $30.00 $35.00
Hitch $50.00 -

Sub Total $280.00 $260.00
Misc. Additional Costs (10%) $64.00 $53.00
Shipping (3%) $21.00 $16.00
Grand Total $725.00 $602.00

Bumper Storage Tank System

On-board Air System for an Off-Road Vehicle
Budget

Materials & Components
On-Board Air System
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APPENDIX E: SCHEDULE 
 

 

Senior Design Schedule
Andrew Miller

7-11 14-18 21-25 28-1 4-8 11-15 18-22 25-29 3-7 10-14 17-21 24-28 31-4 7-11 14-18 21-25 28-2 5-9 12-16 19-23 26-30 2-6 9-13 15-19

Proof of Design Statement

Proof of Design Agreement ♦ 11

Design Research & Testing

Air System Design

Controls Design

Bumper Design

Design Freeze ♦ 22

System Design Drawings ♦ 7

Oral Design Presentation ♦ 14

Design Report Complete ♦ 21

Bill of materials

Purchase Materials

Fabricate Bumpers

Fabricate Air System

Install All Systems ♦ 18

Preliminary Testing

Modifications

Final Testing

Demo Proof of Design ♦ 9

Tech Expo ♦ 22

Final Oral Presentation ♦ 29

Final Report ♦ 6

May June
2008

January February March April
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