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Ho Chi Minh City University of Technology - HCMUT

Faculty of Mechanical Engineering - FME

Department of Heat and 

Refrigeration Engineering - HRE

I. Introduction
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• HCMUT – HO CHI MINH CITY UNIVERSITY OF TECHNOLOGY 

• A key member of Vietnam National University – HCMC

• A leading university of training and scientific research in Southern Vietnam as well as in the 
whole country

• Vision: to become an innovative, pioneering and integrated university

• Facilities: Two campuses

• The original campus in District 10, HCM City Vietnam

• The newer one in Di An City, Binh Duong Vietnam

I. Introduction
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• FACULTY OF MECHANICAL ENGINEERING – FME 

• The faculty of mechanical engineering has not only been a strong faculty of HCMUT but also one of the
leading training, scientific research and technology and technology transfer centres in Vietnam

• Eight departments

• DEPARTMENT OF HEAT AND REFRIGERATION ENGINEERING - HRE

• One of FME’s departments, leading in training and researching in the fields of heating, refrigeration 
and air conditioning, energy conservation and renewable energy.

Manufacturing engineering

Mechatronics

Heat and refrigeration 

engineering

Industrial systems engineering

Construction machinery and handling 

equipment

Textile and garment engineering

Machine design

Material processing technology

I. Introduction
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• Current status of Vietnam’s textile and garment sector
• Textile industry is a sharp industry in Vietnam

• Vietnam’s textile and garment industry has had the largest export turnover (15%) and growth rate 
among Vietnam’s export products (Between 2005-2015, increase from 1.7% to 2.5%)

• In 2019, export value reached 39 billion USD and reach 1230 billion by 2024

• Employing over 2.5 million people (20% of national industrial workforce)

• Goal: maintain its position in the top 3 textile exporting countries with the target at least 30 Vietnamese 
fashion brands competing in the world market by 2030  

• Vietnam is also a member of many trading organizations that have strict requirements on the 
environment  

II. Importance of training on gaseous emissions and air 

pollution to textile and garment students
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• Environmental problems in textile and garment industry 

• Globally, textile production and cotton farming use around 93 billion cubic meters of water (4% of 
freshwater withdrawals worldwide) 

• 20% of industrial water pollution comes from dyeing and textile treatments. 

• Using a lot of energy to operate machinery, heating and cooling, and to produce heat and steam for 
material processing

• Emitted a total of 3.3 Gt of CO2 equivalent (6.7% of global emission in 2016)

• Greening in textile industry

• Working toward improving resource efficiency

• Reducing the waste discharge

• Phasing out the microfiber release

• Transforming the way clothes are designed, produced, sold and used   

II. Importance of training on gaseous emissions and air 

pollution to textile and garment students
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• 3.1 Environment and Human – ME2019

• 3.2 Thermodynamic and Heat Transfer – ME2013

III. Subjects in HCMUT related 

gaseous emissions and air pollution
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• Subjects code: ME2019

• Credits: 3 - Learning hours: 60

• Responsible department: Manufacturing Engineering - HCMUT

• Aims of course

• The course supplies principal knowledge for students about environment and human including
workplace. Know and assess to prevent dangers and hazards happening in life and at workplace.
Determine the relationship between the environment and humans; help student with a sense of
responsibility for the environment, contributing to sustainable development.

• Course’s outline

• Introduction of rights on environmental protection and the protection of human as well as during
the working.

• Understanding the interaction between the environment and human, environment and
occupations, having a thorough grasp of the harmful causes negative impact on the environment.

• Survey of dangers and hazards happening in environment and at workplace.

3.1 Environment and Human - ME2019
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• Course learning outcome

• L.O.1 Understand about people and the environment, and understand laws on
environmental protection and human health. Know and perform the search, processing and
use of information, communication skills training, team working skills, presentation.

• L.O.2 Understand the relationship and interaction between the environment and humans.
Understand and presented the concept of sustainable development (SD)

• L.O.3 Understand the causes of pollution of natural environment (i.e., air, water, soil,
animals) and the industrial environment.

• L.O.4 Understand and apply the basic knowledge of chemistry, biology, physics, mechanics
to prevent the pollution of industrial environment and natural environment.

• L.O.5 Understand the industrial environment; enable to analyze, examine, evaluate the
harmful elements in industrial environment; Know to apply basic scientific courses to solve
the problems of industrial environment; enable to prevent harmful factors in the industrial
environment.

3.1 Environment and Human - ME2019
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• Detail of L.O.2 “Understand the relationship and interaction between the
environment and humans. Understand and presented the concept of
sustainable development (SD)”

• Enable to define and present the interaction between humans and the environment
with sustainable development.

• Can explain and illustrate the impact of humans on the environment.

• Can explain and illustrate the impact of environmental pollution to human health.

• Can explain and illustrate the methods for sustainable development.

3.1 Environment and Human - ME2019
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• Detail of L.O.2 “Understand the relationship and interaction between the environment and
humans. Understand and presented the concept of sustainable development (SD)”

- Overview of the environment

3.1 Environment and Human - ME2019
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• Detail of L.O.2 “Understand the relationship and interaction between the environment and
humans. Understand and presented the concept of sustainable development (SD)”

- Environment classification and function

3.1 Environment and Human - ME2019

19-09-2023 Training Program and Curriculum Development on Sustainability in Textiles14



• Detail of L.O.2 “Understand the relationship and interaction between the environment and
humans. Understand and presented the concept of sustainable development (SD)”

- Environment components and atmosphere 

3.1 Environment and Human - ME2019
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• Detail of L.O.2 “Understand the relationship and interaction between the environment and
humans. Understand and presented the concept of sustainable development (SD)”

- Definition of environmental pollution

3.1 Environment and Human - ME2019
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• Detail of L.O.2 “Understand the relationship and interaction between the environment and
humans. Understand and presented the concept of sustainable development (SD)”

- Air pollution, pollutant substances and air pollution sources 

3.1 Environment and Human - ME2019
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• Detail of L.O.2 “Understand the relationship and interaction between the environment and
humans. Understand and presented the concept of sustainable development (SD)”

- Air pollution, pollutant substances and air pollution 

sources 

3.1 Environment and Human - ME2019

19-09-2023 Training Program and Curriculum Development on Sustainability in Textiles18



• Detail of L.O.2 “Understand the relationship and interaction between the environment and
humans. Understand and presented the concept of sustainable development (SD)”

- Reducing and preventing air pollution

3.1 Environment and Human - ME2019
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• Detail of L.O.2 “Understand the relationship and interaction between the environment and
humans. Understand and presented the concept of sustainable development (SD)”

- Sustainable development and methodology  

3.1 Environment and Human - ME2019
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• Detail of L.O.2 “Understand the relationship and interaction between the environment and
humans. Understand and presented the concept of sustainable development (SD)”

- Sustainable development and methodology  

3.1 Environment and Human - ME2019
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• Detail of L.O.2 “Understand the relationship and interaction between the environment and
humans. Understand and presented the concept of sustainable development (SD)”

- Sustainable development and methodology  

3.1 Environment and Human - ME2019
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Course Learning Outcomes Assessment

Quiz, 

Homework

Lab/

Practice

Midterm 

exam

Case 

Study/Project

Finalterm

exam

L.O.1 Understand about people and the environment, and understand laws

on environmental protection and human health. Know and perform

the search, processing and use of information, communication skills

training, team working skills, presentation.

X X

L.O.2 Understand the relationship and interaction between the environment

and humans. Understand and presented the concept of sustainable

development (SD)

X X

L.O.3 Understand the causes of pollution of natural environment (i.e., air,

water, soil, animals) and the industrial environment.

X X

L.O.4 Understand and apply the basic knowledge of chemistry, biology,

physics, mechanics to prevent the pollution of industrial environment

and natural environment.

X X

L.O.5 Understand the industrial environment; enable to analyze, examine,

evaluate the harmful elements in industrial environment; Know to

apply basic scientific courses to solve the problems of industrial

environment; enable to prevent harmful factors in the industrial

environment.

X X X

• Contribution of Assessment methods for Learning
Outcomes in the course “Environment and Human”

3.1 Environment and Human - ME2019
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• Subjects code: ME2013

• Credits: 3 - Learning hours: 65

• Responsible department: Heat and refrigeration Engineering - HCMUT

• Aims of course

• Providing students with knowledge and skills required to apply basic principles of thermodynamics and heat transfer to
perform calculations and explain thermal engineering applications, including thermal systems, thermal power plants,
refrigeration and air conditioning systems, heat exchangers, etc.

• Course’s outline

• Thermodynamics and heat transfer” is an essential part of engineering curricula, and has a broad application area such as 
transportation vehicles, power generation and cooling systems, etc. During the course the students will develop their skills 
and knowledge in the following areas:
+ Basic concepts: thermodynamic systems, property, state, process, heat and work, etc.;
+ The first and second laws of thermodynamics;
+ Ideal gas and related applications: Compressors and Internal engines;
+ Pure substances and related applications: Vapor power cycles, Refrigeration and heat pump cycles;
+ Moist air and related applications: Heating and cooling, Humidification and Dehumidification, Adiabatic mixing of 
airstreams, drying processes.
+ Heat transfer mechanisms: Conduction, Convection and Radiation;
+ Heat exchangers. 

3.2 Thermodynamic and Heat Transfer - ME2013
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• Course learning outcome (L.O)

• L.O.1 Understand the first law and the second law of thermodynamics

• L.O.2 Solve problems related to ideal gases and pure substance

• L.O.3 Solve problems related to atmospheric air

• L.O.4 Solve problems related to three heat transfer mechanisms: Conduction, Convection
and Radiation

• L.O.5 Solve problems related to Heat exchangers using the Log Mean Temperature
Difference Method and the Effectiveness–NTU Method

• L.O.6 Measure thermal parameters (temperature, pressure, velocity, etc.) and evaluate the
performance of thermal cycles using experiments

• L.O.7 Understand more terminology terms (in English) of thermodynamics and heat
transfer, improve teamwork and communication skills through in-class activities

3.2 Thermodynamic and Heat Transfer - ME2013
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• Detail of L.O.2 “Solve problems related to ideal gases and pure substance”

• Pure substance and phase – change process

3.2 Thermodynamic and Heat Transfer - ME2013
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• Detail of L.O.2 “Solve problems related to ideal gases and pure substance”

• Determine energy parameters (heat, work) in basic process of pure substance

3.2 Thermodynamic and Heat Transfer - ME2013
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• Detail of L.O.2 “Solve problems related to ideal gases and pure substance”

• Determine energy parameters (heat, work) in basic process of pure substance

3.2 Thermodynamic and Heat Transfer - ME2013
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• Detail of L.O.2 “Solve problems related to ideal gases and pure substance”

• Refrigeration cycle, introduction and calculation

3.2 Thermodynamic and Heat Transfer - ME2013
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• Detail of L.O.2 “Solve problems related to ideal gases and pure substance”

• Refrigeration cycle, introduction and calculation

3.2 Thermodynamic and Heat Transfer - ME2013
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• Contribution of Assessment methods for Learning Outcomes in
the course “Thermodynamics and Heat Transfer”

Course Learning Outcomes Assessment Scheme
Quiz, 

Homework

Lab/

Practice

Midterm 

exam

Case 

Study/Project

Finalterm

exam

L.O.1 Understand the first law and the second law of thermodynamics X X X

L.O.2 Solve problems related to ideal gases and pure substance X X X X

L.O.3 Solve problems related to atmospheric air X X X

L.O.4 Solve problems related to three heat transfer mechanisms:

Conduction, Convection and Radiation

X X X

L.O.5 Solve problems related to Heat exchangers using the Log Mean

Temperature Difference Method and the Effectiveness–NTU

Method

X X X

L.O.6 Measure thermal parameters (temperature, pressure, velocity, etc.)

and evaluate the performance of thermal cycles using experiments

X

L.O.7 Understand more terminology terms (in English) of

thermodynamics and heat transfer, improve teamwork and

communication skills through in-class activities

X

3.2 Thermodynamic and Heat Transfer - ME2013
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With the contents of Gaseous emission and air pollution, the state of knowledge 
in HCMUT throughout two courses:

• Students obtain the background knowledge related to Gaseous emission and air 
pollution

• From that, students are self-conscious about environment protection and have 
good behavior in the working environment, also on the use of energy more 
efficiently.

• However, we also need some more training courses with deeply knowledge
about the saving energy and energy efficiency in the system of textile and 
garment (thermal systems, HVAC system, electrical system, etc…

IV. Conclusions
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