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INTRODUCTION

The ability of propulsion in wheelchairs is a mialtitorial
phenomenon that has many characteristics of «
kinematic, kinetic and anthropometric (3). The pisjve
power (PO) is the variable that is present in thalysis of
movement of wheelchair ass, being related to physic
performance in daily activities or sports. In casty most o
the equipment available so far disregards the aot&m
between the subject and his own chair, has ovetgieanc
using assumptions based on criteria aris ergometric and
not focusing on dynamometry (1) (2)herefore, the
objectives of this research were: a) develop a emt
dynamometer for evaluation of propulsive power
wheelchairs, and b) validate the equipment fromvkn
physical parameters to theethod of kinemiry.

METHODS

Development of prototype: the prototype was developed in the Labora
of Human Performance Assessment (LAPH) in parhip with researchers
at the Center for Distance Education (NEAD), espbciduring device
programming. All procedures of this investigatiorave been dul
authorized by the Ethics Committee on Human Rebeafrthe University
of Pernambuco.

Portion Mechanical: The mechanical part of the prototype is divided
two sets of parallel cylinders (Easy Scroll, Bra4iked by screws per sic
stems antivibration. A screw secures both kits drums as enfof fithess
equipment to various sizes and types of eltigairs. Between both star
is placed a central rod with double sheaves forprding the moment ¢
inertia (MI) of both sets of cylinders. Informatian the calculation ¢
experimental Ml are in the appendix. By counting ttumber of rotatior
and the predetermined valuesMI, the power can be calculated using
relationship between force and displacement (equal)

0 (W):MI 0,2;; RPM [1
Electronical portion: The electronics consists of two sensors inductipe
(SensorBras, Brazil) placed perpendicular to thkinders for detecting
metal rings attached to each side in their rotatfdter detection of metal
signals (electrical impulses) are sent to an ardigal board Arduinc
Mega (Arduino, ltaly), programmed to detect sigmerg 0.1 millisecond
The dataare interpreted by an algorithm and plotted in teéak on ar
Excel spreadsheet (Office 2007, USA), via the -DAQ software
(Parallax, United States).

Validation protocol: A sample of healthy subjects was selectec
participate in a sprint protocol for02seconds, preceded by heatin
minute. A high speed camera (Samsung WB200, 240&pan) was place
behind the prototype, perpendicular to the two noérs. Reflectivi
markers were placed at the same height of inducteesors fo

concurrency informatin. The data obtained by the two methods (protc
and videography) in the early 10s rotation, acewydto the protocc
described by Faupin (20Q8yere compare

Statigtical analysis: After checking the normality of the data, the datal
power rotationbetween both methods were compared using the fde
independent samples.

RESULTSAND DISCUSSION

The final prototype is summarized in Figure 2. Particip:
were 21 healthy subjects (age: 20.9 £ 2.4 yearghues8.9
+ 7.9 kg, height: 174.0 £ 7.1 m, BM22.7 + 2.5 kg * m2),
not users of wheelchairs. After data collection
application of inferential statistics was found tthao
statistically significant differences between théations anc
power acquired by the prototype system and by eafar tc
the number of rotations (P = 0.9196) and the propul
power (P = 0.9496), Figure 1.
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Figure 1. Data of Propulsion Powend Rotatiorfor both
methods of analysis. (A) accumulated rotationshtright,
(B) accumulated power to the right; (C)cumulated
rotations to the left side; (D) accumulated rotasido the
left side.

CONCLUSIONS

We conclude that the new device produces reliaddalts,
having concurrent validity when compared to a rafee
method in the real world.
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Figure2: Protoyblénf:ompact dynamometTop view

Apendix

Pupo e cols (2011showed a standardized procedure for checkinc
moment of inertia experimental. An object of knomass is suspended

a calibration rod located in the central regiorhef prototype at a height
0.45 m. After its release, the mass remains cohspeed until it reaches its
lowest point (ground). This object is connectedahyylon wire of 0.1 mn
(Mazzaferro, Brazil) to the cylinder instrumentatiotransmitting ite
velocity and kinetic energy. Therefore, considerihg rate equations ai
kinetic energy we have:

2m v? [2]
MI= = (gh - 7)

w?2

As h is the height, velocity andw is the angular velocity of the cylind
instrumentation. Whereas:

(e
v=at [4]
W= % [5]

Substituting the values in the gimal equation, we can consider that
moment of inertia for the system calibration of th®totype would b
organized:

- 2 o)1)

Simplifying equation 6 valueby means of mathematical procedures
obtain the following mathematical model for detexmg the morent of
inertia:

M =mrz(2=2) [
a

Where m and Rare the mass and radius of the cylinder instruntiont

respectively, g the acceleration of gravity (defeed in 10m/%) and a

acceleration cylinder instrumentation in the timéeival until the objec

touches the ground.



