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Project description

The Ski Haus tow rope is a compact motorized transportation device for ski resort
use to pull riders back up the mountain. The design will solve the problem of
alleviating riders from fatigue and potential injury from hiking. The tow rope will be

used in rail jam competitions hosted by Ski Haus at Arizona Snowbowl. The design
will cost about $2000, weighing less than 300Ibs.
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Desigh Requirements

Customer Requirements Engineering Requirements
*Quickly Transports riders ., | * Motor capable of towing 60
eSafe for all riders people/hour
*Minimum towability of 5 people « Safety features include,
*Portable (easy set up/take down) throttle, emergency stop
*Maintains speed with switch, encased drive unit,
varying loads of riders stop gate
eEasy to operate * Less than 200lbs
eCovers the ground of a typical * Less than 5 operating parts
rail jam competition  Aluminum and steel framing
eDurable for all weather conditions * Factor of safety of 3-4

1.5 m/s velocity transports riders nearly 300ft/min
16 HP motor more than capable (see analysis)
Gear box with large factor of safety
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Designh Description

-Drive Unit: Containshorizontal shaft motor, axis changing gearbox, sheave wheels with idler wheel.
-Housing/Frame: Aluminum frame with internal supports and mounting crosspieces, plexiglass housing.

-Top Pulley: Significant width to separate ropes, two pulley system to reduce stress, waist height for rider comfort
while grabbing rope.

Next Updates: Additionsto frame to enclose the sheave wheel system, hooks on top pulleyfor anchoring,

trailer wheels, feet, and hitch for ease of transportation, FEA simulations.

Top Pulley

Gearbox

Housing/Frame
Driven Sheave

IdIer Sheave | |

Dnvmg Sheave Engine

Drive Unit
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Analytical Analysis

Assuming worst conditions

* 10 peopleat 200lbs

* 0O=16degrees

e Kineticfriction=0.1

*  Velocity of 1.5 m/s

* 16 HP motor with maxtorque of 28.5 Nm and max speed of 3600 rpm

* Sheave wheel of a 6-inch diameter (0.1524m)

Yes, our motor of 16HP will be more
. than capable of towing 10 people at a
Calculations constant velocity of 1.5 m/s. A 10:1
N = mgcosB = 8554.73N T=F*r=252.12Nm gear box will be necessary to increase
Ftow = Uk*N+mgsin® =3308.5N  Velocity of 1.5 m/s torque and decrease speed.
Fresist = 855.47N Speed = Velocity/Circumference = 187.98 RPM
Ftow>>Fresist Power = T*Speed = 6.7 HP needed
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Design validation-FMEA

Process or ) )
Product Name: Ski Haus Tow Rope Prepared by: Hallie Eha
Responsible: Hallie Eha, Kailey Lewis and Jesse Wells FMEA Date: (Orig.) 11272021 (Rew.) Page 1 of 1
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Design validation

Testing Procedures:

Stresses and bucklingin the Frame: material analysis, load testing

Belt slipping: observe belt behaviorin various weather conditionsand speeds

Actual Torque applied to motor and gear box

Stop button speed: Measuring the response time of the stop button/gate to shut off motor

Speed versus load testing: Measure changes in speed with various loads

Equipment/Resources needed:

Completed Tow rope
Snowy conditions
Dynameter for Load testing
Volunteersor weights

AZ Snowbowl

Spare parts/pulleys
Scale
Stopwatch

Measuring tape
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Schedule

SKI HAUS TOW ROPE

Shredderz Co.
Project Start: Fri, 8/27/2021

Display Week: 1 Aug 23,2021 Aug 30, 2021 Sep 6, 2021 Sep 13, 2021 Sep 20, 2021 Sep 27,2021 Oct 4, 2021 Oct 11, 2021 !

13 14 15 16 17| 1!

23 24 25 26 27 28 29 30 31 3 4 5 6 7 8 9 10 11 12 13 1 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Teax e Proanuss san o EFEEEEEEEER S EEEEEEE EEEEEEEEE

Team Charter Al 100% 8/27/21 9/3/21
Presentation 1 All 100% 9/3/21 9/12/21
lit review/CR&ER/QFD/schedule Kailey
project description/lit review Hallie
budget/lit review/benchmarking Jesse
Peer Eval 1 Al 100% 9/12/21 9/17/21
Presentation 2 All 100% 9/28/21 10/2/21
project descrip/decomp model/CV/pugh/ Kailey
CV/CAD/Decision matrix/weight analysis Hallie
decomp model/CV/chosen design Jesse
Peer Eval 2 All 100% 10/2/21 10/8/21
Waebsite Check 1 Kailey 100% 10/17/21 10/24/21
Preliminary Report Al 100% 10/2/21 10/15/21

Final Assignments

Team memo Al 100% 10/26/21 10/29/21
topic 1 Kailey
topic 2 Hallie
topic 3 Jesse
Final Presentation Al 50% 10/28/21 11/3/21 -
Design Requirements/schedule Kailey
Design validation/budget Hallie
Design/project descriotion Jesse

Peer Eval 3 Al 0% 11/3/21 11/10/21 |
Final Proposal Report A 10% 11/1/21 11/14/21 _

QFD/TPs/filling in old Kailey
Risk analysis/TPs Hallie
standards/design selected Jesse
Final Bill of Materials and CAD Al 0% 11/14/21 11/19/21 _
cAD Kailey/Hallie
Bill of materials Kailey/Jesse
Final Prototvoe Al 0% 11/19/21 1273721 ' I
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chedule

Risk analysis/TPs

standards/design selected

Final Bill of Materials and CAD

CAD

Bill of materials

Final Prototype

manufacturing and testing

Peer Eval 4

Website Check 2

Customer Meetings

Customer Meeting 1

Customer Meeting 2

Customer Meeting 3

Customer Meeting 4

Customer Meeting 5

Hallie
Jesse
All
Kailey/Hallie
Kailey/Jesse
Al
All
All

Kailey Lewis

All
All
All
All

All

0%

0%

0%

0%

100%

100%

100%

100%

0%

11/14/21

11/19/21

11/19/21

12/1/21

9/8/21
9/22/21
10/13/21
10/27/21

11/10/21

11/19/21

12/3/21

11/23/21

12/7/21

9/8/21

9/22/21

10/13/21

10/27/21

11/10/21

Kailey Lewis 11/2/21 - Ski Haus Tow Rope — 21F09_SkiHaus



Ski Haus Tow Rope

Projected Budget: $3000 Project Info Budget Summary
Budget Liaison: Jesse Wells Budget Actual Under(Over)
Start Date: 8/23/21 $ 2,010 | $ 2,226 | $ (216)
Labor Materials Fixed Costs
Expenses I Hrs | Rate I Units | $/Unit I Materiall Travel | Other Budget Actual Under(Over)
Part $ 1,855 | § 1,975 | $ (120)
Filament 1 $20.00 20.00 20.00 -
DC motor kit 1 $14.18 15.00 $15.18 (0.18)
duromax motor 16hp 1 $379.00 300.00 379.00 (79.00)
emergency button 1 $0.00 - - -
rope 400 $1.72 500.00 688.00 (188.00)
snow stakes 8 $2.95 50.00 23.60 26.40
gear box 1 $150.00 100.00 150.00 (50.00)
housing unit - -
aluminum sheets 6 $25.54 200.00 153.24 46.76
aluminum frame 50 $4.80 250.00 240.00 10.00
pulleys 5 $26.48 200.00 132.40 67.60
belt pulley 2 $23.11 50.00 46.22 3.78
4L V belt 1 $6.78 20.00 6.78 13.22
sCrews 50 $0.18 10.00 8.98 1.02
top pully
frame stands (steel) 2 $18.40 50.00 36.80 13.20
frame (steel) 2 $5.57 15.00 11.14 3.86
pulleys 2 $21.49 50.00 42.98 7.02
ratchet straps 4 $14.00 60.00 56.00 4.00
gasoline (for testing) 5 $3.09 20.00 15.45 4.55
labor $ 100 | $ 200 | $ (100)|
Welding 10 $20.00 100.00 200.00 (100.00)
prototyping 25 $0.00 - - -

Budget

§1728 to be available (t-shirt money)
Anticipated expenses: $2226
Expenses to date: $34.18

Balance: $2191.82
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Questions?




