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|. Introduction

« HCMUT — HO CHI MINH CITY UNIVERSITY OF TECHNOLOGY
* A key member of Vietham National University — HCMC
* Aleading 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
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|. Introduction

« 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 Vietham

« Eight departments

Manufacturing engineering Construction machinery and handling
Mechatronics equipment

Heat and refrigeration Textile and garment engineering
engineering Machine design

Industrial systems engineering Material processing technology

« 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.
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Il. Importance of training on gaseous emissions and air
pollution to textile and garment students

« Current status of Vietham’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 Viethamese
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
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Il. Importance of training on gaseous emissions and air
pollution to textile and garment students

 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 CO, 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
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lll. Subjects in HCMUT related
gaseous emissions and air pollution

3.1 Environment and Human — ME2019

« 3.2 Thermodynamic and Heat Transfer - ME2013
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3.1 Environment and Human - ME2019

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.
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3.1 Environment and Human - ME2019

« 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.
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3.1 Environment and Human - ME2019

» 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.
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3.1 Environment and Human - ME2019

« 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

Fcdio 2.1. KHAI NIEM VE KHOA HOC MOI TRUONG )

2.1.1. Tong quan vé mdi truong (1)

Khai niém: bao gom cac yéu té tu nhién va vat chét nhan
tao bao quanh con nguoi, c6 anh huong dén doi song, san
Xuat, su ton tai, phat trién cta con ngudi va sinh vat (diéu
3, Luat BVMT, 2005)
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3.1 Environment and Human - ME2019

« 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

cdio 2.1. KHAI NIEM VE KHOA HOC MOI TRUONG ¢y [ cdio 2.1. KHAI NIEM VE KHOA HOC MOI TRUONG ¢y

2.1.1. Tong quan vé mdi trwong (2) 2.1.2. Chirc nang co ban ctia moi trurong
Phéan loai:

Khong gian séng cua
con ngudl va cac loai

Moi truwong tw nhién: khong khi, anh sang mat troi, dong, sinh vat
thuc vat, dat, nudc,..

Noi chira dung cac
ngudn tai nguyén

Moi tru’o‘ng xa hoi: tong the cac quan hé gitra nguoi voi
nguoi (nhung lut 18, thé ché...) dinh hudng hoat dong cua S

con ngu’O'I va cung cip cac
rgudn thdng tin

oi chia dyng cac phé
hai do con ngudi tao ra
trong cudc séng

MGéi trwong nhén tgo: bao gdom tat ca cac nhan t6 do con _
ngu‘c‘n tao I’lél’l, lam thanh nhfmg tién nghl trong cu@c Hinh 1.1. Cac chirc nang chu yéu cua moi truong
song: 0 t0, may bay, nha 0, cong vién,... Ngoai ra mdi truong la noi giam nhe cac tac dong c6

cua thi€én nhién tGi con nguoi va sinh vat trén trai d&t{k

e

. Py
S
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3.1 Environment and Human - ME2019

» 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

' cdio’ 2.1. KHAI NIEM VE KHOA HOC MOI TRUONG ) [ cdio” 2.3. MOI TRUONG KHONG KHi (KHI QUYEN) o)
2.1.3. Céc thanh ph%m ciia MT (Cic quyén trén trai dat) 2.3.1. Khai niém vé méi truomg khong khi (khi quyén):

Khi quyen la 16p vo ngoa1 cua Trai Dat cO ranh glm phia
~ dudi 1a bé mat thuy quyen thach quyén va ranh gigi trén la
khoang khong gitra cac hanh tinh.

Khi quyen dugc hinh thanh do sy thoat hoi nuge va thoat
cac chét khi tir thay quyén va thach quyén.

M
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3.1 Environment and Human - ME2019

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

E?&io 2.2. CAC KHAI NIEM CO BAN LIEN QUAN DEN MT @

2.2.3. O nhiém méi truong:

Pinh nghia (Theo Luat Bao vé Moi truong cua Viét Nam):
O nhiém méi trwong la su bién doi ciia cdac thanh phan
moi truong khéng phu hop véi tiéu chuan moi truong,
gay anh huong xau dén con nguwoi, sinh vat.

- Chit giy 6 nhiém: 13 nhimg nhan t6 1am cho méi truong tro
thanh doc hai.

- Tiéu chuian moi tnrb’ng ti€u chuin méi trudong 1a gidi han cho
phép cua cac thong s6 vé chat lugng mdi trudng xung quanh, vé

ham luong cua chat gay 6 nhiém trong chat thai dugc co quan nha
nudc cd tham quyén quy dinh 1am can cir dé quan ly va bao vg;;‘ :

truong. e

. cdio 2.2, CAC KHAI NIEM CO BAN LIEN QUAN PEN MT @

2.2.3. O nhiém méi truong (tt):

O nhiém moi trUONG  pyn 0
dugc hiéu 1a viéc chuyén
cac chat thai hodc ning
lugng vao modi truong
dén muc c6 kha ning gay
hai dén sirc khoé con
ngudi, dén su phat trién ’

KT 6 T ) ' Y
sinh vat hodc lam suy zesiesies SO o
. a5 2 S -oo‘;.‘; : \\
giam chat luong moéi Shedtadn 00000 e +‘M*

- ’.0‘..
A : RETTT L Ll FOTL ol PSR g P
tmovng- Groundwaler I
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3.1 Environment and Human - ME2019

« 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

[cdio 2.3. MOI TRUONG KHONG KHi (KHi QUYEN) &y fcdio 2.3. MOI TRUONG KHONG KHIi (KHI QUYEN) )
2.3.7. O nhiém va cdc chét gay 6 nhiém khong khi: 2.3.8. Céc nguon tao ra chat giy 6 nhiém khéong khi:
1. Dinh nghia: O nhiém khong khi 13 6 nhiém do cac chat c6 - O nhiém do qué trinh san xuat.
san trong ty nhién hodc do hoat dong cua con ngudi lam phat + Nganh CN hoéa chat thai ra axit, kiém, chi, thuy ngan...
sinh ra cac chat 6 nhiém trong khong khi. + Nganh CN luyén kim thai ra CO, CO,, SO;...
2. Céc chat gy 6 nhiem khong khi: + Nha may co khi ¢ cac phan xuong son, dic, han, nhiét luyén...thai
> Bui. ra chat doc, nhiét thira. .
> Céc chit & dang khi-hoi-khéi: CO, CO2, SO2, CL, HCL... ;dg 'l‘)‘:ieg(‘.) o g thong vin ti: thii a hoi |
v e Nz 4 . - »
» Cac ion va cdc chat nguy hai khac. -0 nhlem do sinh hoat cua con ngum khi
dun nau bép than, cui, dau...gdy 6 nhiém
g ‘ cuc bd nén tic hai kha lém. _ I
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3.1 Environment and Human - ME2019

« 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
SCFT,

" cdio 2.3. MOI TRUONG KHONG KHi (KHI QUYEN) ¢y
2.3.9. Nguon goc va tac hai ciia cac loai khi trong khi quyén:
“May slnh v — CFC Halngln t5l;:ln:,lt;;‘l'inll“::zom!

- May lanh ~———__CFC,Halogen

- Dung mél.... \\_

s /. Lam kni h3u toan
- Nong nghiép CHa. CH, g 00, /,,_F,,’,‘f..'??,f‘!,!?{‘,i
%—t”f - Acid hoa va

- Cong ngtylep va ha S0,,NO, o mua acid

tdng d6 thi /Buu

- Giao thong van tai = - Tich tu ozone
tdng d6i luu va

Bul CO.CH,Pb giam chét lugng

khéng khi

18 19-09-2023 Training Program and Curriculum Development on Sustainability in Textiles




3.1 Environment and Human -

ME2019

« 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

fﬁm 2.3. MOI TRUONG KHONG KHIi (KHI QUYEN) &

" cdio 2.3. MOI TRUONG KHONG KHI (KHIi QUYEN) ¢y

2.3.10. Cac bién phap phong chong & nhiém khong khi:

a. Bién phap quy hoach.
- Khi thiét ké, xay dung khu dan cu, khu CN phai ¢6 luan chimg du
bao dugc anh huong cua cong trinh td1 moi trudong.
- Séip xép, b tri cac cong trinh hop ly: ngudn giy 6 nhiém dat cuéi
hudng gio, dé xu ly...

b. Bién phép cach ly vé sinh: bao dam khoang cach giira nguon giy
doc hai véi khu dan cu theo tiéu chuan.

¢. Bién phap Ky thuit cong nghé.

- Hoan thién QTCN, sir dung CN sach, CN tién tién, tu dong hoa,
PK tir xa.. J—

2.3.10. Céc bién phap phong chong 6 nhiém khong khi (tt):

d. Bién phap lam sach khi thai

e. Bién phip sinh thdi hoc: trong ciy xanh, trong rimg. ..

f. Bién phip quan ly: Thyuc hién nghiém tic luat bao vé moi truong
- Xay dung cac tram quan tric dé xac dinh tinh trang 6 nhiém, tim
nguyén nhan va xir 1y triét dé.

- Khuyén khich cac doanh nghiép sir dung CN tién tién, hién dai,

CN sach...
Py ;‘
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3.1 Environment and Human - ME2019

« 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
(&7 cdio

3.4.1 KHAI NIEM VE SU PHAT TRIEN BEN VUNG

Q Sir phat trién bén virng la gi?

Su phat trién bén vimg la sy théa man nhu cau cua thé hé
hién tai ma khong anh huong dén kha ning thoa man nhu cau
ctia thé hé tuong lai.

»Céc vi du vé su phét trién bén vimg nhu str dung tiét kiém

nguon nudc sach, tiét kiém dién; khong xa rac, v.v....
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3.1 Environment and Human - ME2019

» 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

I3 7 cdio
3.4.2 CAC BIEN PHAP DE PHAT TRIEN BEN VUNG

a) Bién phap vé linh vure kinh té:

» Giam thiéu tiéu phi nang lugng va tai nguyén.
« Phat trién cong nghé sach, dung it tai nguyén.
» Giam chénh léch vé thu nhap.

* Giam chi phi quan su.

* Loai bo dan nghéo nan.

% 7, cdio

3.4.2 CAC BIEN PHAP DE PHAT TRIEN BEN VUNG

d) Bién phap vé linh vue k¥ thuit

*Dung ky thuat sach, hi€¢u qua cao, giam tiéu thy
nang lugng va tai nguyén thién nhién.

« Tim ngudn ning luong maéi.

*Bao ton ky thuat truyén thong vai it chat thai va
chat gay 6 nhiém, dong thoi nhanh chong (ng

dung ky thuat tién tién.
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3.1 Environment and Human - ME2019

« 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

(&7 cdio

b)

3.4.2 CAC BIEN PHAP DE PHAT TRIEN BEN VUNG

Bién phap vé Iinh vuc nhan van

« On dinh dan s6. Giam di dan dén thanh pho.
* Giam hau qua moi truong cua do thi hoa.

« Nang cao ty 1& ngudi biét chir.

* Cai thién phuc lgi xa hoi.

<55

P

P 3
- -
450N
A

*y % cdio

¢)

3.4.2 CAC BIEN PHAP DE PHAT TRIEN BEN VUNG

Bién phap vé linh virc méi truong:

« Sir dung hiéu qua hon dat canh tac va nudc.
* Bao v¢ nguén nudc, cac hé sinh thai.
» On dinh khi hau, khong pha hiy tang 6 zon.

22 19-09-2023 Training Program and Curriculum Development on Sustainability in Textiles




3.1 Environment and Human - ME2019

e Contribution of Assessment methods for Learning
Outcomes in the course “Environment and Human®

Course Learning Outcomes Assessment
Quiz, Lab/ Midterm Case Finalterm
Homework Practice exam Study/Project exam
L.O.1 [Understand about people and the environment, and understand laws X X

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 X X
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, X X
water, soil, animals) and the industrial environment.
L.O.4 |Understand and apply the basic knowledge of chemistry, biology, X X

physics, mechanics to prevent the pollution of industrial environment
and natural environment.

L.O.5 [Understand the industrial environment; enable to analyze, examine, X X X
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.
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3.2 Thermodynamic and Heat Transfer - ME2013

* 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.
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3.2 Thermodynamic and Heat Transfer - ME2013

« 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
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3.2 Thermodynamic and Heat Transfer - ME2013

« Detail of L.O.2 “Solve problems related to ideal gases and pure substance”
» Pure substance and phase — change process

= = - . . . - . STATE 5
4.1 CHAT THUAN KHIET (PURE SUBSTANCE) 4.2 QUA TRINH HOA HOI PANG AP
r + - - a - = + P =1atm
» 4.1.1 Chat thuan khiét (pure substance) la chat ¢é tinh dong nhit va 6n dinh veé 7= 300°C
thanh phan héa hoc. T.°C
Nude la mét loai chéat thudn khiét dién hinh. Cac loai méi chét lanh, céac loai khi N,; 1: 16ng chwa s6i (compressed
H,; CO, ... liquid) STATE 2 STATE 3
Dé xéc dinh trang thai ca chat thuan khiét, can phai biét it nhat hai théng sé trang 2: 1éng séi (saturated liquid) 7 o
thai doc 1p ' < 300
T 3: hoi biao hoa am (saturated |~ Saturated
i mixture) L el
» 4.1.2 Pha (phase) va cac qua trinh thay d6i pha (phase-change processes) 4: hoi bdo hoa khé (saturated 4@' i
. Heat
: 5 ;i vapor) :
Ra.n 5: hoi qua nhiét (superheated 2 Saturated 3
(solid) vapor) 100 o - . )
mixture STATE 4
STATE | D6 khd x (vapor quality)
FIGURE 3-4 mv =1 am
N T i
(Condensation) X,-0;x,-1 @PHN
P — ]
(Vapor) Bay hoi . 0<x,<1 :
(Vaporization) v
THERMODYNAMICS & HEAT TRANSFER - CHAPTER 4 3 THERMODYNAMICS & HEAT TRANSFER - CHAPTER 4 4
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3.2 Thermodynamic and Heat Transfer - ME2013

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
9.1 GIOI THIEU

4.5 MOT SO QUA TRINH NHIET PONG CO BAN CUA CHAT THUAN KHIET

» 9.1.2 Lo hoi (Boiler)
La thiét bi tao hoi 6 ap suit va nhiét do cao thong qua qua trinh chuyén doi

hoa nang thanh nhiét ning.

» 4.5.1 Qua trinh dang ap (isobaric process, p = const)
Cac qua trinh s6i, ngung ty, gia nhiét, lam mat méi chat thierong dwoc tién hanh

theo qué trinh dang ap
. Phan loai:
Tt DLND thir 1: P R Theo san lurong hoi:
q=wg + AL o‘ ! o Lo cong suit 1¢n: > 75 tan hoi / gio
0w =0 COMPRESSED q.z \;é? = Lo hoi céng suit nhé: < 10 tan hoi / gio
oq=Ai=i—-1 REGION v SUPERHEATED Theo 4p suat hoi sinh ra:
REGION 0 Lo hoi cao ap: > 60 bar.
= Lo hoi thip ap: < 20 bar.

SATURATED
LIQUID-VAPOR
REGION

How Steam Engines Work Fire-tube Boiler

STEAM HOT
out Boiler GASSES

S"’”"ﬂrc:; =

q=Wwyu+ Au

S q=Ai=i, -

O Wiy = P(Vz Vi)

O Au=Ai-p(v;-Vy)

THERMODYNAMICS — CHAPTER 9

THERMODYNAMICS & HEAT TRANSFER - CHAPTER 4 22
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3.2 Thermodynamic and Heat Transfer - ME2013

« 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

9.2 CHU TRINH RANKINE (RANKINE CYCLE) 9.2 CHU TRINH RANKINE (RANKINE CYCLE)

> 9.2.3 Tinh toan cin bang nhiét tai 1o hoi va binh ngung » 9.2.3 Tinh toan can bang nhiét tai 16 hoi va binh ngung
Tinh toan can bang nhiét tai 16 hoi

HV: heating value of fuel 10-20 Consider a coal-fired steam power plant that pro-

duces 300 MW of electric power. The power plant operates
I on a simple ideal Rankine cycle with turbine inlet conditions
of 5 MPa and 450°C and a condenser pressure of 25 kPa. The
coal has a heating value (energy released when the fuel is

Thn it ohiet Fuel HV (MJ/kg) burned)'of 29,300 kl/kg. Assuming that 75. percent of this
- <::| Q= GpHV : energy is transferred to the steam in the boiler and that the
Qluss = GfHV(l_r[L) Gasolin 44.4 J

electric generator has an efficiency of 96 percent, determine

- LO HOI . >
Gy (2 Lo i) G.HV.a = G, (is — i,)/1000 : Gy (P 3 15)

[ QT CHAY ] Diesel 434 (a) the overall plant efficiency (the ratio of net electric power
NHIEN LIEU Butane (C,H,,) 49,75 output to the energy input as fuel) and (b) the required rate of
Than Anthracite 27 coal supply. Answers: (a) 24.5 percent, (b) 150 t/h
hoa thach G;  Khoi lrong nhién liéu (kg/s)
G, Luu lwvong nude tuan hoan
~ trong chu trinh (kg/s)
® w\/ . Hiéu suit 16 hoi
HV  Nhiét tri ciia nhién liéu
THERMODYNAMICS - CHAPTER 9 (MJ/kg)
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3.2 Thermodynamic and Heat Transfer - ME2013

« Detail of L.O.2 “Solve problems related to ideal gases and pure substance”

» Refrigeration cycle, introduction and calculation

12.2 CHU TRINH THIET BI LAM LANH BANG HOI

12.2 CHU TRINH THIET BI LAM LANH BANG HOI

» Chu trinh thiét bi lam lanh b?mgﬂho’i, (Vapor compression refrigeration cycle) la
chu trinh may lanh duoc 4p dung pho bién hién nay.

» May lanh lay nhiét ra khoi khong gian dwgc lam lanh (nguén lanh) va thai ra méi
truwong c6 nhiét do cao hon (nguon nong) thong qua cac qua trinh thay doi pha.

Saturated
liquid

SUMMER

WARM

environment

7Qy

Condenser  |==—
3 2
valve i

Q,

Saturatea vapor

Thiét bi bay hoi

(Evaporator)

P1 = Po

Py

Expansion
z Compressol
4 1
| Evaporator  f—
Q,

COLD refrigerated
space

<<<<<

» CAC THIET BI CHINH LAM VIEC TRONG CHU TRINH

May nén
(Compressor)
$1 =Sy

Expansion valve

Van tiét lvu
(Expansion valve)
i3 = i4

v deentr 7

Thiét bi ngwng tu

(Condenser)

P2=P3~= Pk

THERMODYNAMICS & HEAT TRANSFER - CHAPTER 12 5
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3.2 Thermodynamic and Heat Transfer - ME2013

« Detail of L.O.2 “Solve problems related to ideal gases and pure substance”
» Refrigeration cycle, introduction and calculation

12.3 CHU TRINH THIET BI LAM LANH BANG HOI 12.2 CHU TRINH THIET BI LAM LANH BANG HOI
» MOI CHAT LANH (REFRIGERANTS) » TINH TOAN CHU TRINH CO BAN !
La cac loai mdi chat c6 dac tinh nhiét dong va tinh chat hoa 1y thich hop duoc lra 2: bol qua nhiét
chon dé lam viéc bén trong chu trinh thiét bi lam lanh bang hoi Saturted 2
igqui
Enidi Tinh chat Tinh chat Mbi trwong
AR héa ly Nhiét dong — truyén nhiét (ODP & GWP) Méi
trirong win
duge | Q, Qy
lam
fourth generation lanh /
2010- 1
global warming Q, &
zero/low ODP, low GWP, Saturated vapor
short 7, high efficienc! — ———
third generation ey 80 ¥ | 4: bio hoa am | | 3: long séi |
1990-2010s i
:’—“&L—’“ CFC‘:;?‘::-I FCs, NH, QT Nén QT ngwng tu QT tiét lvu QT bay hoi Qx| = Q, + lwifll
second generation | H20: HCs, CO, ... Compression Condensation Throttling Evaporation Qx| = Gy glz —.13)
1931-1990s 152 2.3 34 41 Q, = GTN(ll_ - 14_)
CFCs, HCFCs, ~ - — E— |Win| = Grn(iz — ip)
HFCs, NH,, H,0, ... . S17 5 P2~ Ps ;= P17 Psuth ™1y
‘2 912=0 |Q23|:i2*1'3 Q34 =0 Q=1 — iy
% | Wiz | T -1 Wiz =0 Wipag =0 Wiggy =0
3 H¢ s6 lam lanh _ Qe iy iy p
g i Coefficient of performance - COP € (Wi, | iy —iy
o
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3.2 Thermodynamic and Heat Transfer - ME2013

« Contribution of Assessment methods for Learning Outcomes in

the course “Thermodynamics and Heat Transfer”

Course Learning Outcomes Assessment Scheme
Quiz, Lab/ Midterm Case Finalterm
Homework Practice exam Study/Project exam

L.0O.1 |Understand the first law and the second law of thermodynamics X X X
L.0O.2 |Solve problems related to ideal gases and pure substance X X X X
L.0O.3 |Solve problems related to atmospheric air X X X
L.O.4 |Solve problems related to three heat transfer mechanisms: X X X

Conduction, Convection and Radiation
L.O.5 |Solve problems related to Heat exchangers using the Log Mean X X X

Temperature Difference Method and the Effectiveness—NTU

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

and evaluate the performance of thermal cycles using experiments
L.O.7 |Understand more terminology terms (in English) of X

thermodynamics and heat transfer, improve teamwork and

communication skills through in-class activities
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V. Conclusions

With the contents of Gaseous emission and air pollution, the state of knowledge
iIn 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...
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