Harvaaaok of Resoarchh o




Handbook of Research on
Ergonomics and Product
Design

Juan Luis Hernandez Arellano
Autonomous University of Ciudad Juarez, Mexico

Aide Aracely Maldonado Macias
Autonomous University of Ciudad Juarez, Mexico

Juan Alberto Castillo Martinez
University of Rosario, Colombia

Parfirio Peinado Coronado
Autonomous University of Ciudad Juarez, Mexico



Published in the United Staes of America by
1G1 Global
Engineering Science Reference (an imprint of 1G1 Global )
701 E. Chocolsie Averue
Hershey PA, USA 17033
Tel: T17-533-8845
Fex: T17-513-B661
E-mzil: custif# igi-phobal .com
Wb site: hitpsfwww.igi-piobal.com

Copyright © 2018 by IG1 Global. Al rights mserved. Mo part of this publication may be reproduced, stored or distributed in
any form or by emy means, electronic or mechamical, including photocopying, without writien permission from the publisher.
Product or company names used in this set ame for idenlification purposes ondy. Inclusion of the names of the products or
companies does not indicate a claim of ownership by 1G] Giobal of the trademark or registered trademark.
Library of Congress Cataloging-in-Publscation Diata

MNames: Hernander Amllano, Jusn Luis, 1979 aditor.
Title: Handbook of reseznch on erponomscs znd product design / Juan Luis

Hemandezr Arllano, Aide Arzcety Makdonsdo Macias, Juan A lberto Castillo

Martiner, and Porfirio PeinadoC oronado, editors.
Diescription: Hershey, PA : Engineering Science Reterence, [2018] | Includes

bibiliopraphical refenences.
Identifiers: LOCN 201705374911 ISBN 0781522552345 (We) | ISBN 9781522552352

I 5BN)
Subjects: LOSH: Mew products. | Product design. | Human engineering.
Chassification: LOC TS171.4 H36325 2018 | DDC 658 575—dc253 LC record available at hitps)ficen loc. govi 2017037491

This book is published in the G Giobal book series Advances in Chemical and Maierials Engineering (ACME) {IS5N:
2377-5448; el B5N: 1327-5456)

British Catzloguing in Publiczison Datz
A Cataloguing in Publication record for this book is available from the British Library.

Al work contribuied to this book is new, previously-unpublished materizl. The views expressad in this book are those of the
anthors, but not necessarily of the publisher.

Forelectronic access to this publication, please contact: eresmurcesGigi-plobal com.



PIREIOR. ..ottt ettt et s et e e s b et em e m s n s axi
ACKIOWIBIEMIBIIL ... et et o e st naviii
Section 1
Ergonomic Anakysis

Chapter 1
Individual Risk Assessment (ERIN): Method for the Assessment of Workplace Rizks for Work-
Related Musculoskeletal DHSOREETS. ....cv e e e e e sa e e 1

Yordian Rodriguez, University of Antioguia, Colombia

Chapter 2

Ergonomic Bench to Decrease Postural Risk Level on the Task of Changing Forklift's Brake

Pads: & Design Approach ..o e 28
Anturo Realyvdsguez, Instituto Tecnoldgico de Tijuana, Mexico
Guadalupe Herndndez- Escobedo, Instituto Tecnoligico de Tijuana, Mexico
Aide Aracely Maldonado Macias, Awtonomons University of Ciudad Juarez, Mexice

Chapter 3
Modeling Simulation-Based Agents for Reducing Operative Deferral in Oncology in a Virtual
Scenario using Ergonomics.. ..o 48
Adrigna Garela, Universidad Politecnica de Aguascalientes, Mexico
Alberto Ochoa-Fezza i, Autonomous University of Ciudad Judrez, Mexico
Juan Luis Hernandez Arellano, Awtonomons University of Cludad Judrez, Mexico
Aide Aracely Maldonado Macias, Awtenomoens University of Cludad Judrez, Mexico

Section 2
Ergonomic Product Design
Chapter 4
Aging Suit: An Accessible and Low-Cost Design Tool for the Gerontodesign 56

Amnika Maya Rivero, Universidad Awténoma del Estado de México, Mexico



Chapter 5

Product and Space Analysis Using the Product Perception Method...ooe

Mario Osma Moreno, Autonomous University of Ciudad Judrez, Mexico
Juan Luis Herndndez Arellano, Awtonomous University of Cindad Judrez, Mexico

Chapter 6

Pedagogy as a Fundamental Part of School Furniture Design. o

Natalia Anaya Echeverria, Universidad de Guadalajara, Mexico

Chapter 7

Experimental Design to Analyze a Novel Stabilization Design of a Three-Wheel Vehicle ...

Luis Elias Davila-Leyva, Autonomous University of Cindad Judrez, Mexico
Ludovico Sote Nogueira, Awtonomeus University of Cindad Judrez, Mexico

Chapter &
Diesign of Recreational Vehicles for Young and Adult People as an Aliernative to Physical

Actvation i OPem BPaDES ..ot s s et s b s s e

Mayra Ivette Pefia Ontiveros, Auwtonomous University of Ciudad Judrez, Mexico
Cesar Omar Balderrama Armenddriz, Awtonomous University of Ciudad Judrez, Mexico
David Cortés Sdenz. Awonomous University of Cindad Judrez, Mexico

Chapter 9

Trials and Simulators Research in User Analysis and Sustainable Packaging Development..........

Berthana Ma Salas Dominguez, Universidad Autinoma Metropolitana — Xechimilco,

Mexici
Silvia Ana Maria Oropeza Herrera, Universidad Auténoma Metropolitana — Xochimilco,
Mezxico
Section 3
Anthropometrics
Chapter 10

Anthropometry Devices: A Comparative Sy ..o e oo e e e

Julian lsrael Aguilar-Dugue, Universidad Aw énoma de Baja California, Mexico
Cruillermo Amava, Universidad Awténoma de Baja California, Mexico

Vicror M. Juarez, Universidad Awrénoma de Baja California, Mexico

Diggo Tlapa, Universidad Awténoma de Baja California, Mexico

Ulises J. Tamaya, Universidad Autdnoma de Baja California, Mexice

Ana ¥. Tovar-Hemandez, Autonomous University of Ciudad Judrez, Mexico

Chapter 11
An Ergonomic Analysis on Working Postures of Construction Sile Workers: A Framework for

Construction ST WOTKETES oottt e st e e s 2 em st s ems smem s mns e ent amsrssean e

Suchismita Satapatky, KIIT University, India



Chapter 12

Body Scanner Measurements for Apparel Design in Mexican Women.. ..o 197
Lilia Roselia Prado-Lean, Universidad de Guadalajara, Mexico
Carlos Aceves-Gonzalez, Universidad de Guadalajara, Mexico

Section 4
Usahility and User Experience

Chapter 13
Usability on Standard Work Visuals in Manufacturing ... e 217
Guadalupe Herndndez-Escobedo, Institute Tecnolégico de Tijwana, Mexico
Karina Cecilia Arredondo-Soto, Universidad Autdnoma de Baja California, Mexico
Carlos Aceves-Gonzalez, Universidad de Guadalajara, Mexico
Artiro Reabyvdsquez, Institituto Tecnolégico de Tijuana, Mexico

Chapter 14
Usability Test and Cognitive Analyses During the Task of Using Winsless Earphones ... 241
Nora G. Bustamante, Awtonomons University of Ciudad Judrez, Mexico
Alde Aracely Maldonado Macias, Awonomous University of Cindad Judrez, Mexico
Adrian A. Durdn, Awtonomous University of Ciudad Judrez, Mexico
Juan Carlos Ortiz Nicolds, Awtonomous University of Cindad Judrez, Mexico
Andres B Quifiones, University of Texas at El Paso, USA

Chapter 15

User Characteristics and Ergonomic Properties for Daily Objects Design e 264
John A. Rey-Galindo, Universidad de Guadalajara, Mexiceo
Elvia Luz Genzalez-Mufioz, Universidad de Guadalajara, Mexice
Alicia Libertad Rizo-Corona, Universidad de Guadalajara, Mexico

Chapter 16
The Comprzhension of Figurative Images of Food liems: The Effect of Ergonomic Guidelines in
Graphie DMESIEIL oot et b e e s en it e e s s st st e 283
Lilia Roselia Prado-Ledan, Universidad de Guadalajara, Mexico
Carlas Diaz de Ledn fuloaga, Universidad de Guadalajara, Mexico
Adrian Antonio Cisneros Herndndez, Universidad de Guadalajara, Mexico

Chapter 17

Understanding the Context of Design for Social Innovations: A Methodological Case Stdy ... 301
Juan Carlos Ortiz Nicolds, Autonomous University of Ciudad Judrez, Mexico
Thomas Harrison, Imperial College London, UK




Chapter 18

Juan Manuel Madrid Seldrzano, Awonomous University of Cludad Judrez, Mexico
Ercilia Loera Anchonde, Awonomous University of Ciudad Judrez, Mexico
Porfirio Peinado Coronado, Autonomous University of Ciudad Judrez, Mexico
Ludovico Soto Negueira, Awonomous University of Cindad Judrez, Mexico

Section 5
Additive Manufacturing and Technology

Chapter 19
Methodology to Apply Design for Remanuofacturing in Product Development .
Karina Cecilia Arredondo-Sote, Universidad Autdnoma de Baja California, Mexico
Rosa Maria Reyes-Martinez, Instituto Tecnolégice de Cindad Judrez, Mexice
Jaime Sdncher-Leal, Institmo Tecnoldgico de Cludad Judrez, Mexico
Jorge De la Riva Rodriguez, Intstitute Tecnolégico de Cindad Judrez, México

Chapter 20

Selection of Prototyping Process and Part Orientation for Virtwally Manufactured Gears ...
Divya Zindani, NIT Silchar, India
Kaushik Kumar, Birla Institute of Technolegy, India

Chapter 21

Thermal Power Sector Sustainability: A Framework for Sustainable Supply Chain Management...
Suchismita Satapathy, KIIT University, India
Jitendra Naravan Biswal, KIIT University, India

Compilation of BEIETEIOES ...t s see et es s et s s smnis e s e
About the Contributors

Index

381



Alex Jehnson [sjohnsom@igglobal com) Dovanloaded: /52018 1
= Elecironi: Resources IP Adress: 1

70

Chapter 5

Product and Space
Analysis Using the Product
Perception Method

Mario Osmar Moreno
Antonomous University of Ciudad Judrez. Mexico

Juan Luis Herndindez Arellano
Autonomous University of Cludad Judrez, Mexico

ABSTRACT

In this chaprer, the data collection 1s presented, where the base is the study of a group of elderly people
in eight nursery houses and iwe hospitals in Bogota, Colombia. The objective of this research is 1o look
through indusirial design and the analvsis of existing products, in which way the designer could offer
an imprevement to the products and with that how to increase the life expectancy. The user percepiion
method is applied, therefore, and the interview was performed as a sequence of guestions, where the
perception of an elder of exisiing personal hygiene products is analyzed through a colleetion of data.
The necessiry of designing an ergonomic chair that allows performing activities of personal hygiene in
the shower was identified, and the requiremenis for the designing of the product were Identified. Finally,
the designer will dedicate 1o find products that best fit their daily needs.

INTROCDUCTION

Old age is the last stage of the life cycle that begins just at 63 vears old which has certain biological,
psychological, and social characteristics (Duran, 2004) Currently, the design for elderly people is done
in a limited and/or poor way. therefore, elderly people present difficulties to acquire products that allow
them to struggle less and risk themselves less while they do their personal hygiene activities, and more
emphasis is needed in that area to create products with right characteristics for the capacities and needs,
that help them improving life quality (Martha, 2007). Wong & Diaz (2007) state that life quality ofelderly
people is a satisfactory life, subjective and psychological wellness, personal development and different
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