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The Aerospace Sector in Mexico

v In the last ten years, the Mexican aerospace sector has created a
competitive industrial environment in the world,

v’ The strategies designed to achieve the national priorities of increasing
existing capacities and generating conditions that allow development at the
national and regional levels,

v' Current undergraduate and postgraduate educational plans aligned to the
trend of the aerospace sector,
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The Aerospace Sector in Mexico: Social Needs

¢ A high demand has been detected for engineers with
training in the aerospace area with skills to join either the

aeronautical or space sector.

Human capital
formation

e There is a strong technological dependence, not only in
the civil and commercial sectors, but also the military.

e | ack of testing and certification centers for aerospace
products.

Development of
indigenous
technology

e Lack of collaboration between the triple helix actors
(academia, industry and government), to foster the
aerospace sector.

Transversal
collaboratorion

e Civil protection and national security strategies, through
the development of technological projects for disasters
caused by natural phenomena and human activity.

Remote sensing for
early warning alert

Communications: » Development of broadband infrastructure.

coverage and e Connectivity throughout the country to promote health
access and education.
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ESTADO
Baja California
Sonora
Chihuahua
Querétaro
Nuevo Ledn
Coahuila
Ciudad de México
Tamaulipas
Jalisco
Estado de México
Guanajuato
Durango
San Luis Potosi
Yucatan
Puebla
Zacatecas
Aguascalientes
Hidalgo
Oaxaca
TOTAL

COMPANIAS

97
58
52
50
33
14
13
12
10
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The Mexican aerospace sector is mainly aeronautical. However, there are
important efforts around the country for the industry to evolve and consolidate
the space sector, such as the Querétaro Aerocluster
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The Aerospace Sector in Mexico: Space branch
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The Aerospace Sector in Mexico: Space branch

The higher technical level degree (TSU):
1. TSU in Aeronautical Maintenance,

2. TSU in Aeronautical Manufacturing in precision machining,
3. TSU Aviator.

Undergraduate Degrees:

Aeronautical Engineering,

Airport and Air Business Administration Department,
Aeronautical Mechanical Design Engineering,

Engineering in Electronics and Control of Aircraft Systems,
Aircraft Systems Engineering,

Aerospace Engineering.
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Graduate Degrees:
1. M.S. and Ph.D. in Aeronautical and Aerospace Engineering,
2. M.S. and Ph.D. in Remote Sensing and Space Physics




The Aerospace Sector in Mexico: Space branch

Table 4 CubeSats launched by Mexico

Ferrer-Pérez, J.A., Gaviria-Arcila, D., Romo-Fuentes, C., Chavez-Moreno, R.G., Ramirez-Aguilar, J.A., Lépez-Parra, M. (2022). The
Development of CubeSats in Latin America and Their Challenges on the Design of Thermal Control Systems. In: Froehlich, A.
(eds) Space Fostering Latin American Societies. Southern Space Studies. Springer, Cham. https://doi.org/10.1007/978-3-030-

97959-1_3
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Name Orzanization | Year of launch | CubeSat type | Application

Painani-I SEDENA August 2019 3u Military

AztechSat-1 UPAEP December 2019 | 1 U Science, Technology, and Education
NanoConnect-2 (SAI-1) | ICN-UNAM | February 2021 2u Science, Technology and Education
D2/AtlaCom-1 Space]L.TZ June, 2021 66U Science, Technology and Education
Painani-II SEDENA August 2021 au Military

MEXICO
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Chapter activities
UNISEC México active since November 2014.

unisECE-F

University Space Engineering Consortium NORTH-MEXICO
(2014)

UNISEC México in 2024.

e M. I. Antonio Gdmez Roa. UABC, FCITEC, Tijuana, Baja California.
e M. C. |. E. Oscar Martinez Hernandez. UTA e IEST, Tamaulipas.

e Dra. Ana Maria Lopez Beltran. UAS. Sinaloa

e Dr. Hermes Moreno Alvarez, UACH, Chihuahua, Chihuahua.

e Dr. Juan Sumaya Martinez, UAEM, Estado de México

* M. C. Silvia Karina Reyes Lio. ITN, Nogales, Sonora. __ ) states,

e Dra. Flor Araceli Garcia Castillo, UANL, Nuevo Leodn. . -

e Ing. Josué Mancilla Cerezo, IEMS, Puebla. 10 universities.
e Dr. Rafael Guadalupe Chavez Moreno, UAT-FI-UNAM, Querétaro.
e Dra. Barbara Bermudez Reyes. FI-UNAM

e Dr. Jorge Alfredo Ferrer Pérez. UAT-FI-UNAM, Querétaro.

e M. C. Rosa Maria Martinez Galvan. ITP, Puebla.
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Chapter activities

«. Annual cansat courses: 2015, 2016y 2017

«. National contests cansat (telemetry and comeback): 2015, 2016, 2017,
2018, 2019, 2022, 2023

Training of human resources: Engineering and master degree students

- Academic exchange: UANL, UNAM, UABC, UACH

Collaborations between national and international universities

Local Events

PDR publications of cansat contests

EDUCACION [ cos. 1@ SumsEe & mrn. B
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6° CONCURSO NACIONAL DE

PICO-SATELITES

NOVIEMBRE 15, 16, 17 DE 2022
PUEBLA, PUE.

Mexican Aerospace Fair
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Chapter activities
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7° CONCURSO NACIONAL DE

PICO-SATELITES

9,10y 11 DE NOVIEMBRE DE 2023
Querétaro, Querétaro

2023

20 teams, 99 students, 10 universities, 12 sponsors
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UNIVERSIDAD NACIONAL AUTONOMA DE MEXICO

PROYECTO DE CREACION
DEL PLAN Y LOS PROGRAMAS DE ESTUDIO DE LA
LICENCIATURA DE INGENIERIA AEROESPACIAL

ENTIDAD ACADEMICA RESPONSABLE:
FACULTAD DE INGENIERIA

ENTIDADES ACADEMICAS ASESORAS:

INSTITUTO DE GEOGRAFIA UNAM
INSTITUTO DE CIENCIAS APLICADAS Y TECNOLOGIA UNAM
PROGRAMA ESPACIAL UNIVERSITARIO (PEU)

CENTRO NACIONAL DE TECNOLOGIAS AERONAUTICAS (CENTA)
LABORATORIO NACIONAL DE CLIMA ESPACIAL (LANCE)
UNIVERSIDAD AUTONOMA DE NUEVO LEON (UANL)
LABORATORIO NACIONAL DE INGENIERIA ESPACIAL Y AUTOMOTRIZ (LN-INGEA)
LABORATORIO NACIONAL DE OBSERVACION DE LA TIERRA (LANOT)
LABORATORIO NACIONAL DE MANUFACTURA ADITIVA, DIGITALIZACION 3D Y
TOMOGRAFIA COMPUTARIZADA (LN-MADIT)

CONSEJO MEXICANO DE EDUCACION AEROESPACIAL (COMEA)
UNIVERSITY SPACE ENGINEERING CONSORTIUM (UNISEC-MEXICO)

CAMPOS DE CONOCIMIENTO QUE COMPRENDE:

AFERONAUTICO
ESPACIAL

TITULO QUE SE OTORGA:
INGENIERO (A) AEROESPACIAL

UNIVERSIDAD NACIONAL AUTONOMA DE MEXICO
FACULTAD DE INGENIERIA Crédites
PLAN DE ESTUDIOS DE LA LICENCIATURA DE

INGENIERIA AERDESPACIAL
ASIGNATURAS CURRKTLARES PLAN 2023

' i
s e ters | e AR L 60 L_vampzers - - -

ALGERAA LIMEAL CALEAD IMTESRAL ESTATICA WD AMBENTE

AIROESPAAL
] % %
' ] a 4
..mp-lx ran | T Lt s e tra
TIRMOCIC

PUNDAMEN TS DE CALCLAD VRCTORIAL e AT 1

o ablgatorian
Zn aptatives

Semates

Ausesas chang ) i

&
&

PROBABILIEAD ¥ DFERENCIALES [T ' . 4
' ESTADISTIGH
] . u . 1
e ..4....«.1i s N-Tuu-u et e 1 vanpanias
ANAUEE DR SBTIMASY) | o v ARALIE RMERICD FuREAMENTOS DE
. SthaLts rrre—srh BECANICA DE VLD 2ls |
L el
0 » * .
AWALISH DE RIS TLonis GINRLA OO INTRODUCTION & LA
5 ELECTRNCS (14 ERECTROMAGHETICA MATERALES. EOMONIA " w
e s}
n n " .
| i prn s 1ot g 18
cisposiTIvOs ¥ SsTEMAS B )
LTS BLICTAONCDS
. [ ™ ™
- __
EVALAGON BE
PROTICTIS 6
7 IERSES a8 s
[
1k et ek
DesARROLLD
[

8 a aa
.
i b T
5 - ) "’
CETATIVA BF
OB ECOMOMICE
1 ADMISTRATIVAS =" 24 | 24
[
1L il T8

Ciaachas Basicas 118 erbdies)
Chanchan f I Irgorsesia 134 cristen]

Crafitos s salpuatarss shbgutsrian: 00
Creton fe ssgransra sptatva: »

R rerionis Apticads y Dinefis {96 arédon) [ — s
[ cianctar Socmies v amaratsder (20 radtnn Hovus tatrinas 1200
I curas Asigrestue Cormvenimntes (28 arédiios] [———"1
[ R —_— Pessuam scadirnis forad A2
W41 Indica ibarwero por epaace  Notas o . ! o
1 i laharuneris inluide irecornaredubbersants sn dienenas samsertras, qut tubeie, 8 mers, § BTt depin olje ol o
© dica homss bdrican £ p, et e chonch
D Iedbia b g ', O siguna ows con ls o L
T ieeicn ot daormm e ——————
- incics serascien oklgateria "
™ sl cmacys, poot » i - prpure
o it ruguaeides del plan
* A& PARTIR DE LA ON 2023, ES 0DE 14 CURSAR ¥ ACREDITAR LA

MIGNATIJM OBLIGATORIA IGUALDAD DE GENERO EN INGENIERIA, PARA PODER INSCRIBIRSE A
ASIGNATURAS DEL CUARTO SEMESTRE DE SU CARRERA Y POSTERIORES

https://www.ingenieria.unam.mx/programas_academicos/licenciatura/aeroespacial.php
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Future actions
1.

Increase the number of members to represent each of the 32
states,

. Continue the CanSat Competition,
. Articulate transversal projects between members,

. Create space courses within undergraduate and graduate

programs,

. Establish partnerships with industry and government,

. Continue fostering the importance of the space sector among
students.
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Final remarks

1. México needs to develop the Space Industry to close the loop,

2. Follow up of the new space sector policies and procedure
standards to develop local technology,

3. Need of funding from the government or private sector to
conceive space projects based on the social needs of México,

4. Encourage new generations of young students to continue
building the national space sector,

5. Foster win-win partnerships.
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Thank you!

ferrerp@unam.mx
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