Faculty of Engineering

Mechanical Engineering Department
BEng(Mechanical Engineering)
	Part A:

	1.
	Module Code and Title:
	ME4223 Thermal Environmental Engineering

	2.
	Modular Credits [MC]:
	 4 

	3.
	Rationale for introducing this module:
	Mechanical engineers need a basic understanding of thermal environmental engineering in order to design and control the thermal conditions of building and other spaces to meet comfort or other requirements. 

	4.
	Module Description:


	This module aims to integrate knowledge in thermodynamics, heat transfer and fluid mechanics to design and simulate air-condition​ing systems, as well as to estimate and analyze the energy performance of buildings and other spaces.  Major topics discussed include applications of refrigeration and air conditioning, thermal basics, psychrometrics, comfort and health, heat gains through building envelopes, cooling load calculations, air conditioning design calculations, air-conditioning systems, air-conditioning plants and equipment, energy estimation and energy performance analysis.  The module is designed for third and final-year students who are interested in the air conditioning and improvement of energy efficiency of buildings and other spaces.

	5.
	Pre-requisites/Co-requisites:

	ME2121, ME3122/Nil

	6.
	Preclusions:

	Nil

	7.
	Cross Listing:
	Nil

	8.
	Workload hours per week:


	10 hours per week

(Details provided in Part B)
	

	9.
	Offered with effect from:
	 NA


	Part B:

This part is to be revised on each occasion the module runs and made available to students.

	1.
	Module Lecturer/s:


	(i)
Principal lecturer/s:
	Prof. S.K. Chou, Prof. N.E. Wijeysundera & Assoc. Prof. C. Yap

	
	
	(ii)
Alternative lecturer/s:
	Nil

	2.
	Maximum Class Size:
	  80

	3. 
	Learning Outcomes: 
	On successful completion of this module, the student will be able to:

1. Apply heat transfer principles in estimating the thermal loads of building and other spaces.
2. Apply principles of thermodynamics, heat transfer and fluid mechanics in designing and simulating air-conditioning systems. 
3. Estimate the energy requirements of buildings and other spaces.
4. Analyze and improve the energy performance of buildings and other spaces.



	4.
	Syllabus:

[Adapted from EAB report dated 19 November 2004]
	Applications and Basics:  Applications of Air Conditioning and Refrigeration. Review of Thermal Principles. 
(3 hrs)
Psychrometrics, Comfort and Health:  Properties of moist air.  Humidity measurement.  Psychrometric chart.  Psychrometric processes.  Comfort.  Indoor Air Quality.


(6 hrs)
Heat gains through building envelopes:  Solar heat gain, fenestration and shading coefficient, Thermal performance of building envelopes, the Overall Thermal Transmittance Value. 
(6 hrs)
Cooling load calculations:  Concept of transfer function coefficients, manual and computerized methods of load estimation. 
(6 hrs)
Air-conditioning design calculations:  Sensible and latent loads.  Room load ratio line.  Supply air quantity.  Cooling capacity. 
(3 hrs)
Air-conditioning systems:  All-air, all-water and air-water systems. 
(3 hrs)
Air-conditioning plants and equipment:  Vapour-compression refrigeration.  Chillers.  Cooling and dehumidifying coils, Cooling towers. 
(6 hrs)
Energy Estimation and Energy Performance analysis: Computer-aided energy estimation.  Energy performance measurement and analysis. 
(6 hrs)


	5.
	Modes of Teaching and Learning

	Lectures and tutorials; out-of-lecture-hour consultations; course notes; compulsory and supplementary reading list.  

	6.
	Workload 

	(i)     Lecture/Class:
	3

	
	
	(ii)    Tutorial/Seminar:
	0.5

	
	
	(iii)    Laboratory:
	0

	
	
	(iv)    Fieldwork, projects, assignments, etc:  
	2

	
	
	(v)    Preparatory work: 
	4.5

	
	
	Total 
	10
hrs/wk

	7.
	Assessment (%):

	CA components:

	
	
	 2 Quizzes
	30%

	
	
	
	

	
	
	
	

	
	
	Total for CA:
	30%

	
	
	Total for Final Examinations:
	70%

	
	
	Total Assessment:
	100%

	8.
	Illustrative Reading List:

	

	
	(a) 
Compulsory reading:
	Stoecker, W.F. and Jones, J.W., “Refrigeration and Air Conditioning”, McGraw-Hill Book Company, 2nd Edition, 1982.

	
	(b) 
Supplementary reading:
	ASHRAE Handbook of Fundamentals. 

Kreider, J.F., Curtiss, P.S. and Rabl, A., “Heating and Cooling of Buildings”, McGraw-Hill Inc., 2002.


PAGE  
1

