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1. Muc tiéu gia mon hyc:

Ung ding nhét dong fec hoc ky thuat(thermodynamics) vao tim i hé thdng lanh. Gu
thé,sinh vién @m duoc cac kén thic nhr sau:

-Hiéu duoc céc tinh cht caa khdng khm (humid air propertieg§ co thé néu droc phrong
phép kfdng cté, diéu khien khong khi theo yélaa cong ngh.

-Nam kién thic co ban cia nganh k thuit lanh (refrigeration technologybe tir d6 c6 the
tiép tuc tr dao wo khi cé nhu 8u:day 1a yéu &u quan tong aia mon lc niy doi véi sinh vién
nganhdién.

-Hiéu nguyén ly lam \ic dic biét 1a y@éu éu vé diéu khién va ko vé caa ke thong lanh. Tir
d6, doc dugc nguyén Iy lam ic aia cac nach diéu khién may hnh,ting hréc thiét ké mach diéu
khién.

-Hiéu dugc cac maydnh dung trong qui trinh éhbién (aquatic freezing process), trodigu
hoa khéng khi (HVAC system).

Aims:
Applications of thermodynamics engineering to gdration systems. Students should acquire the
following particular knowledge:

- Humid air properties in order to contain and contiee air according to the applied
technology.

- Basic refrigeration technologies for further sel&ining to meet the demands of the work.
This is an important requirement of the course.

- Operating principles of refrigeration systems eggllgccontrols and protections for furth
understanding and step-by-step designing of coniralits in refrigerators.

- Refrigerators used in aquatic freezing processédAC systems.

D
—

2. Ngi dung tém #it mon hoc:
Sir dung céc kén thic vé nhiét dong lec hoc vao vic giai thich nguyén ly 1am ¢ cia he
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théng lanh dung may nénockhi. Gido trinh @ng dé cap cac nguyén ly lam §c¢ thuong gip khac
nhu: hé thong lanh Hip thy, hiéu ang Peltier...

M6n hoc con trinh bay cagng ding ky thuit lanh vao céng nghp ché bién sin pim dong
vadiéu hoa khéng khi (HVAC systems).

Tu dong héa la 1anhwe khong th thiéu dbi véi hé théng lanh ngay nay. Ddo, mén hc $
dé cap nhirng diém dic thu \& diéu khién hé thdng lanh, gitp cho ngoi hoc rim rd W logic diéu
khién hé théng lanh.

bic biét, mén ke dé cap nhiéu dén kién thrc thuc € dé giai quyét cac yéu au thuc #
thudng gip trong thét ké, thi cdng, &a chra hé théng lanh.

Course outline:

Application of thermodynamic in the explaination wfechanical refrigeration system’s
principles of operation. The course also providdsiocommon priciples of operation such as:
absorbtion system, Peltier effect, etc...
The course presents applications of refrigeragtectrical engineering in food freezing
processes and HVAC systems.
Automation is essential to modern refrigeratiostegns. Therefore, the course will also
provide typical characteristics of automation ifrigeration systems which help students to identify
the control logics of the systems.
Especially, the course will provide practical knedge to solve realistic demands frequently
met in design, implementation and maintenancefafjeration systems.

3. Tai liéu hoc tip: (nén trong khaing 3-5ddu sach)

[1] K¥ thuat dién lanh, Nguyén Van Tai, NXBPai hoc Quic Gia TP HCM 2003

[2] Ky thuat lanh tng dung, Ng\u;én buc Loi, Pham Van Tuy, NXB Giao dic 1995

[3] K¥ thuat lanh dai cuong, Tén Buc Ba, Ngugn Van Tai, NXBDai Hoc Quoc Gia TP.HCM
2007

[4] Handbook of air conditioning and refrigeratié®han K. Wang 1995.

[5] Modern Refrigeration and Air Conditioning , Atiuse 1992.

4. Cac hidu biét,cac i nang cin dat dwoc sau khi ke mon hpc

1-Kha nang gii thich va phan tich céac tinh athcua khéng khiam (humid air properties}é tng
dung cho cac yéuaa aia cdng nghip (a).

2-Kha giai thich va rang phan tichdac tuyén p=f(t) (p-t diagram) @a moi chit(refrigerant) @ tng
dung vaodiéu chinh &p sét bdc hoi(suction pressure),ap #ungeng tu (dicharge pressuraja hé
thdng lanh(refrigeration system) (a,e).

3- Giai thich $ d6 caa k¢ théng lanh:phan tich &u tric @ia sy do (e).

4- Giai thich cac yéu au vé diéu khién va bio v& caa he thdng lanh: nhin dang duoc 16gic diéu
khién, trng hréc thiét ké machdiéu khién (c,e).

5- Giai thichduoc cacing ding aia  thong lanh trong cdng nghp vadoi song (h).

Bang trong tng chuin dau ra @ia moén lc va chidn dau ra @a chrong trinhdao ko

Chuan dau ra @a chrong trinhdao ho
Chuindauraménbc | a | b| ¢ d e| f g h i j K
1 ()
2 () (e)
3 (e)
4 (c) (e)
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(h)

Learning outcomes:

1/ Students are able to explain and analyze humgr@perties in industrial applications (a).
2/ Students are able to explain and analyze pgralim of refrigerant in control of suction pressure
and discharge pressure of refrigeration systen).(a,e
3/ Students are able to explain and analyze steictiurefrigeration system’s diagram (e).
4/ Students are able to explain requirements fartrob and protection of refrigeration system,

identify logic control, step by step design corlingj circuitry (c,e).

5/ Students are able explain the industrial ands&bald applications of refrigeration systems (h).

Mapping of course objectives to program outcomes

Program Outcomes
Course Objectives a ¢ [0 d e f g h ] k
1 (@)
2 (a) (e)
3 (e)
4 (€) (e)
5 (h)

5. Hwéng din cach hyc - chi tiét cadchdanh gid mon hc:
- Can phii c6 giéo trinh.
- Tham gia gii bai tip < duoc ghi nhin.
- Bai tgp ¢ nha.
- Giai bai tap trénbang duroc ghi nhin.
- Kiém tra giza hoc ky:45 phiit,thi viét,diroc thamkhao tdi li éu,chiém 1 1é 20 %diém monioc.
- Kiém tra cwi ky: 60 phiit,thi viét,dwoc thamkhdo tai li éu,chiém 17 1é 80 %diém mdnioc.

- Extra marks will be given for doing excerciseshe class.

Learning Strategies & Assessment Scheme:
- Students should have course notes.
- Extra marks for in-class activities.

- Homeworks.

- Mid-term test will account for 30% of final marthe test is open book and last 45 minutes.
- Final exam will account for 70% of final marketlexam is open book and last for 60 minutes.

6. Ngi dung chi tiét:

Tuan Ndi dung Tailiéu | Ghichu
1 GIOI THI EU NGANH.
Phian I: On tap vé nhiét déng lwc hoc (Thermodynamics
revision) [1], [4] | Giang,
Chwong 1: Ap stft, nhiét d6(Pressure, temperature) bai ép
1.1 Ap sit (Pressure)
1.2 NhEét d6 (Temperature)
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Tuan

Noi dung

Tai lieu

Ghi cha

2

CHUONG 2: Cac qua trinh nhi¢t dgng acaa khi (Process of
ideal gas)

2.1 Cac qua trinh (The Processes)

2.2Dinh luat Dalton (Dalton law)

2.3 Qua trinh nkét dong aia khi thrc (Process of real gas)

[1], [4]

Giang

2+3

CHUONG 3 : Nguyén ly may nhét, may lanh (Principles of
combustion engine and refrigeration)

3.1 Nguyén ly tlr 2 aaa nhét dong lec hoc (The second law g
thermodynamics)

3.2 Hiéu sudit chu trinh (The cycle efficiency)

3.3 H ) lanh, K¢ 5 nhiét (Coefficient of performance)

[1]

Giang,
bai tip

3+4

CHUONG 4 : Nhiét va cong(Heat and work)

4.1 Nhit hién, nhit an (Latent heat, sensible heat)

4.2 DPon vi nhiét lvong (Thermal units)

4.3 Enthalpy, Entropy, exergy (Enthalpy, entrogxergy)

[1], [4]

Giang,
bai tip

CHUONG 5 : Truyén nhiét (Heat transfer)
5.1 Din nhit, ddi leu, bic xa (Conduction, convection, ar
radiation heat transfer)

5.2 Tinh toan tradoi nhiét (Heat transfer calculation)
5.3 Vat liéu cich nhit (Insulating materials)

d
[1]

Giang

5+6

CHUONG 6 : Sr bién doi pha cia vat chat (Material phase
changes)

6.1 D6 thi pha bng — hvi (p-t diagram)

6.2 Ung dingdd thi pha bng — hvi (p-t diagram application)

6.3 Do thi pha bng quéat varng ding (General phase change 3
applications)

[1],[4]

\nd

Giang,
bai tip

CHUONG 7: Tinh chat khéng khi am (Air properties)

7.1 Srthayddi do 4m theo nhit d6 (Humidity change)

7.2 Nguyén ly may hdim (Dehumidifier)

7.3 NhEt do kho, nhét do udt (Dry bulb, wet bulb temperature)
7.4 Am dd (Psychrometric chart)

[1],[4]

Giang,
bai tip

[oe)

Phan 1l : Co va khnh (Mechanic refrigeration)

CHUONG 8: Cac phrong phap lam knh thong dung (Useful
refrigeration methods)

8.1 Phlrong phap #n lan (Mixture refrigeration)

8.2 Phrong phap Ap thu, hip phi (Absorption, adsorption)

8.3 Héuung Peltier (Peltier effect)

8.4 Phrong phap lam dnh dung may nén di (Mechanical
refrigeration)

[1], [3]

Giang

CHUONG 9: M6i chat va chat tai lanh (Refrigerants and
brines)

9.1 M@i chit HCFC, CFC, HFC ...(Refrigerants)

9.2 Mbi chit tr nhién (Natural refrigerants)

9.3 CAc cht tai lanh (Brines)

[1], [3]

Giang

9+10

Chwong 10: May nén hnh (Compressors)
10,1 T s ’nén (Compression ratio)
10.2 H s0 nap (Volumetric efficiency)

[1], [4]

10.3 Phan lgi, két ciu may nén (Compressor construction)

Giang,
minh
hoa
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Tuan Ndi dung Tailiéu | Ghichu

10+11| Chwong 11: Thiét bi trao ddi nhiét (Heat exchanger)
11.1 Thét bi ngeng tu (Condenser) [1], [4] | Giang,
11.2 Thét bi béc hoi (Evaporators) minh
11.3 Tinh chn thiét bi traoddi nhiét (Calculation, selection of heat hoa
exchangers)

11 Chwong 12: Hé thong tiét lwu (Refrigerant controls)
12.1 Khéi ném chung (Notion) [1], [3], | Giang,
12.2 Céc thét bj tiét luu theong gip (Usefuf refrigerant controls) [4] minh

hoa

12+13| Chwong 13: Chu trinh may lanh nén hoi 1 cip (1 stage
refrigeration cycle) [1], [4] | Giang,
13.1P% thi log p — h (Log p-h diagram) minh
13.2 Chu trinh quahh, quéa nhit (Superheat, sub-cooled haa, bai
processes) tap
13.3 Chu trinh &i nhiét (Heat recovery process)

13 Phan_Ill: Pién trong hé théng lanh (Electricity in the
refrigeration systems) [1], [4] | Giang,
Chwong 14: Céac thét bi thwong dung trong hé théng lanh minh
(Useful electric equipments in the refrigeration sgtem) hoa
14.1 Ry le &p sht (Pressure switch)
14.2 Ry le nhét @6 (Temperature switch)
14.3 Céc thét bj dién chuyén dung (Special electric equipments

14 Chwong 15: CAc yéu au tw ddng hoa ¢ thong lanh (Automatic
demands in the refrigeration system) [1], [4] | Giang,
15.10n dinh nhét do (Temperature stability) minh
15.2Piéu chinh ti may nén (Unloader of the compressor) hoa

15.30ndinh cp long b boc hoi (Stability liquid supply)

15.4 X4 tuyét (Defrost)

15.5 Cac bBo & thuong gip trong K théng lanh (Useful
protections of the refrigeration system)

15.6Poc cac & d6 hé théng lanh Refrigeration electrical schemes
15.7 CAc b diéu khién lap trinh (Digital refrigeration controller)

\"2)
N

**

Noi dung bao cao téu luan/thuc hanh , ,
Phéan tich: NHit do, ap sat, trang thai, méi cht trong ¢ thong
lanh.

Analysis: Temperature, pressure, state of refriggsrain
refrigeration systems.

**

N§i dung gig¢i han cho kiém tra giira ky (tap trung)
Tu cheong 1dén chrong 7
From chapter 1 to chapter 7

**

Ndi dung thi cudi ky (tap trung)
Tinh nhét lugng (Heat calculation).
Tinh, phéan tich khdng kiaim (Calculation, analysis of humid air)

Tinh chu trinhdnh (Calculation of refrigeration cycle).
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7. Thong tin lién hé:
+ Khoabién (108B1, 38647256 ext. 5746)

TpdChi Minh, ngay 31 thang 0lim 2012

TRUONG KHOA CB PHU TRACH L AP PE CUONG

PGS. TS. Nguén Hiru Phuc ThS Nguyén Hoang Minh Vi

Tr.6/6



