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(081002) 

(Building Environment and Energy Application Engineering) 

 
 

(Educational Objectives): 

 

This program aims at cultivating compound engineering technology application talents featuring an 

all-round development in morality,intelligence,physique,art and labor. Graduates should possess solid foundation 

of natural science and humanities and social sciences, command computer and foreign language application 

skills, master basic knowledge as well as theories of building environment and energy application engineering, 

accept basic engineer training, develop strong practical ability and innovation capacity, and are expected to be 

able to engage in technical or management works as planning and design, development and manufacturing, 

construction and installation, operation and management, and system assurance in the fields of heating, 

ventilation, air-conditioning, purification, cold and heat sources, heating supply, gas and electric power of 

artificial environment and energy application engineering.  

 

1. 

 

2. 

 

3.  

4.  

5.  

Graduates are expected to possess following abilities after 5 years from graduation:   

1. Possess solid theoretical elementary knowledge, professional knowledge as well as engineering related 

knowledge of safety, laws, environment and economic management, and perform strong problem analyzing and 

solving abilities by applying knowledge 

2. Possess engineering practice ability of engineering design, construction and installation, equipment 

debugging and operation management and scientific research ability of experiment analysis and technical 

development in the field of building environment and energy application engineering 

3. Ability to assume the role of coordination, organization and management in team working 

4. Ability of continuous learning and knowledge updating, and to possess high professional skills and job 

competition ability 

5. Possess humanities and social science literacy and professional ethics, and perform Social responsibilities 

Educational Requirements  
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1.  

2. 

 

3. /

 

4. 

 

5. 

 

6. 

 

7. 

 

8. 

 

9. 

 

10. 

 

11.  

12.  

Graduates of this major should meet the following requirements in knowledge, ability and quality  

1. Engineering knowledge: ability to apply mathematics, natural science, engineering foundation and 

professional knowledge to solve complex engineering problems. 

2. Problem analysis: ability to identify, express, and research and analyze complex engineering problems in 

the field of building environment and energy application by applying the basic principles of mathematics, natural 

sciences and engineering sciences to obtain effective conclusions. 

3. Design/develop solutions: ability to design solutions to complex engineering problems in the field of 

building environment and energy application, design systems, units (components) or processes that meet specific 

needs, and embody an innovative awareness in the design process, taking into account social, health, safety, legal, 

cultural, and environmental factors. 

4. Research: based on scientific principles and using scientific methods to study complex engineering 

problems in the field of building environment and energy application, including designing experiments, 

analyzing and interpreting data, and obtaining reasonable and effective conclusions through information 

synthesis. 

5. Modern tools utilizing: ability to develop, select and use appropriate technology, resources, modern 

engineering tools and information technology tools for complex engineering problems in building environment 
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and energy application, including prediction and simulation of complex engineering problems in the field of 

building environment and energy application, to understand their limitations. 

6. Engineering and society: ability to conduct reasonable analysis based on engineering-related background 

knowledge, evaluate the impact of professional engineering practices and complex engineering problem 

solutions in the field of building environment and energy application on society, health, safety, law and culture, 

and understand the responsibilities to be undertaken. 

7. Environment and sustainable development: ability to understand and evaluate the impact of engineering 

practices on environmental and social sustainable development for complex engineering problems in the field of 

building environment and energy application. 

8. Professional norms: humanities and social science literacy, social responsibility, be able to understand 

and abide by the industries of heating, gas, ventilation, refrigeration and air conditioning in the practice of 

professional ethics and norms, fulfill their responsibilities. 

9. Individual and team: good team spirit, be able to assume the role of individuals, team members and 

leaders in a multi-disciplinary team. 

10. Communication: ability to effectively communicate and communicate with industry peers and the 

public on complex engineering issues in the field of building environment and energy application, including 

writing reports and design drafts, presenting speeches, clearly expressing or responding to instructions. With an 

international perspective, be able to communicate and exchange in a cross-cultural background. 

11. Project management: understand and master the principles of project management and economic 

decision-making methods, and be able to apply in a multi-disciplinary environment. 

12. Lifelong learning: self-learning and lifelong learning awareness, continuous learning and adaptability to 

development. 

11. Project management: understand and master the principles of project management and economic 

decision-making methods, and be able to apply in a multi-disciplinary environment. 

12. Lifelong learning: self-learning and lifelong learning awareness, continuous learning and adaptability to 

development. 

Main Courses  

 

Engineering Fluid Mechanics, Engineering Thermodynamics, Heat Transfer Theory, Building Environment, 

Fluid Supply Pipework, Theory of Heat and Mass Transfer and the Facilities, Testing Technology of Building 

Environments, Heat Supply Engineering, Refrigeration Technology on Air Conditioning, Air Conditioning 

Engineering, Automatic Control and equipment automation of the building, Building Conspectus, Industrial 

Ventilation, Boiler Principles, Construction Equipment Engineering Construction Technology and Organization, 

Construction Equipment Installation Engineering Economics and Management, Gas Transportation and 

Distribution, Gas Combustion and Application, Experiments of Thermodynamics Heat Transfer and Fluid 

Mechanics, Mechanical Graphing, Fundamentals of mechanical design, Engineering Mechanics, Electrotechnics 

and Electronics, General Chemistry etc.  
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Main Practice Teaching Links  

 

Military Theory and Training, Metalworking Practice, Basic Practice of building environment and energy 

application engineering, Cognition Practice, Production Practice, Curriculum Design of Mechanical Design 

Fundamentals, Comprehensive Design of HVAC Engineering (Curriculum Design of Heating Supply 

Engineering, Curriculum Design of Industrial Ventilation, Curriculum Design of Refrigeration Technology on 

Air Conditioning, Curriculum Design of Air Conditioning Engineering , Curriculum Design of Boiler Principles), 

Innovation Entrepreneurship Course, Humanistic Quality Training and Practice, Graduation Project 

Specialty Features  

 

This specialty covers the areas of air conditioning, refrigeration, heating, ventilation and power generation, 

which mainly studies building’s interior environment and equipment to create a comfortable and healthy 

environment for people's living and working. Combining the advantages and features of the original Thermal 

Energy and Power Engineering major of our university, the specialty focuses on developing students' basic 

theory and overall quality, and broadening the horizons of disciplines. It stresses the abilities of design, 

installation and commissioning, operation, management and basic theoretical knowledge and skills for research 

and development required by the national economic sectors. The program aims at cultivating senior engineering 

and technical personnel who can engage in such fields as design and research institutes, construction companies, 

gas heating companies, power companies, and related scientific research, production, and teaching units. 

Graduation Qualification Standard  

4 2  

≥65  

183.5

138.5 41 4

 

Duration: 4 years. Deferred graduation is permitted for no more than two years. 

Degree: Bachelor of Engineering will be conferred on students with at least 65 credits on average. 

Minimum requirements for graduation: Graduates should meet the requirements stipulated in Cultivation 

Program, completing no less than 183.5 credits (no less than 138.5 credits for lectures, no less than 41 credits for 

practice, and no less than 4 credits for extra curriculum), participating College English Test and meeting the 

minimum requirement of the university. 

Professional Course Group Description  
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BIM

 

Suggested disciplinary basic courses: Mechanical Graphing, Engineering Mechanics, Electrotechnics and 

Electronics, Fundamentals of mechanical design, Engineering Fluid Mechanics, Engineering Thermodynamics, 

Heat Transfer Theory, Building Environment, Fluid Supply Pipework, Theory of Heat and Mass Transfer and the 

Facilities  

Suggested professional courses: Heat Supply Engineering, Refrigeration Technology on Air Conditioning, 

Air Conditioning Engineering, Testing Technology of Building Environments, Automatic Control and 

equipment automation of the building 

Suggested selective courses: Experiments of Thermodynamics Heat Transfer and Fluid Mechanics, 

General Chemistry, Building Conspectus, Building code, Thermal Energy Conversion and Utilization, 

Introduction to Building Energy-Saving Technology, Introduction to Technology of Building Integrated Solar 

Energy, Computer Application in Building Environment and Energy Application, Introduction to New Energy 

Technology and Application, Energy storage principle and technology, Operational research, Industrial 

Ventilation, Boiler Principles, Construction Equipment Engineering Construction Technology and Organization, 

Construction Equipment Installation Engineering Economics and Management, Gas Transportation and 

Distribution, Principles of Steam Turbine, Building Electricity, Gas Combustion and Application, Water supply 

and Drainage of Building, Air Cleaning Technology, Ventilation and Smoke Control of Buildings, Heat Pump 

Technology, Refrigerated and Cold Storage Project, Design of Small Capacity Air Conditioners and Heat Pumps, 

Integrated Engineering Design Method of Air Conditioning System  Based on BIM, Thermal System Overview 

of Power Plant, Applications of Cogeneration combined heating, Power and Cooling, Professional English, New 

Technology in HVAC, Renewable Energy Application in Buildings, Simulation Technology of Building 

Environment and Energy Consumption. 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 L K J X S G T M R B F

1 R M M ― ― ― ― 13 ― ― ― ― ― K K F F F F F F 13 2 2 1 6 24

2 ― ― ― ― ― ― ― ― ― 17 ― ― ― ― K K X F F F F F F 17 2 1 6 26

3 ― ― ― ― ― ― ― ― ― 18 ― ― ― ― ― K K F F F F F F 18 2 6 26

4 ― ― ― ― G G G ― ― 17 ― ― ― ― K K X F F F F F F 17 2 1 (3) 6 26

5 S S ― ― ― ― ― ― ― 16 ― ― ― ― ― K K F F F F F F 16 2 2 6 26

6 ― ― ― ― ― ― ― ― ― 15 ― ― K K J J S F F F F F F 15 2 2 1 6 26

7 ― 6 ― K K S S J J J J J J J J J J F F F F F F 6 2 10 2 6 26

8 L L L T T T T T T T T T T T T T T B 3 14 1 18

105 14 12 2 5 (3) 14 2 1 1 42 198

     

  

X:
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1 2 X1 3 4 X2 5 6 7 8

103113001
Moral, Ethics and Fundamentals of Law

3 48 48 3×12 2×6

103113012 Marxism Philosophy 3 48 48 2×6 3×12

103111443
Chinese Modern and Contemporary History Outline

3 48 48 2×14 2×10

103111194 Introduction to Mao Zedong Thought and the Theory System of

Socialist with Chinese Characteristics

5 80 80 2×16 3×16

103114002 Situation and Policy 2 (64) (64) 12 8 12 8 12 12

083110061  College English 14 224 224 4×12 4×16 4×16 4×12

111110021  Physical Education 4 122 122 2×13 2×16 2×16 2×16

063110011  Foundation of Computer 2 30 30 3×10

113110042
Military Theory and Training

Theory
2 36 36 2×9 2×9

491110003  Employment Education 1 18 18 2×5 2×4

093110111 (B)  Advanced Mathematics (B) 9.5 150 150 5×12 6×15

093110091  Linear Algebra 2.5 44 44 4×11

093110062 Probability and Mathematical Statistics 3.5 56 56 4×14

093115022 (B)   College Physics(B) 6 96 96 4×13 4×11

093114013   Physics Lab. 1.5 42 42 22 20

063110013 C    The C Proguamming Language 3.5 54 40 14 4×10

103116152   College Chinese 2 32 32 2×16

023112212
   Introduction to Major of

Building Environment and Energy Application Engineering
0.5 8 8 2×4

    68 1136 1122 14 22 24 0 16 10.5 0 0 0.5 0 0

Elective

Course

    4 96 96

72 1232 1218 0 14 22 24 0 16 10.5 0 0 0.5 0 0
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1 2 X1 3 4 X2 5 6 7 8

193210401  Mechanical Graphing 3 52 52 4×13

033219993  Engineering Mechanics 2.5 44 40 4 4×11

013216163  Electrotechnics and Electronics 3.5 54 48 6 6×9

023211213  Engineering Fluid Mechanics 2.5 44 44 4×11

023211224   Engineering Thermodynamics 3.5 56 56 4×14

023211234   Heat Transfer Theory 3.5 56 56 4×14

023212224   Building Envionment 2.5 40 36 4 4×10

023212235   Fluid Supply Pipework 2.5 40 36 4 4×10

023212245
Theory of Heat and Mass Transfer and the Facilities

2.5 40 38 2 4×10

193210416    Fundamentals of mechanical design 2.5 44 40 4 4×11

28.5 470 446 24 4 0 0 8 9 0 5 3 0 0

023221243 Experiments of Thermodynamics Heat Transfer and Fluid

Mechanics

1 24 24 2×3 2×9

043220014  General Chemistry 2 32 26 6 4×8

023222714  Building Conspectus 1 16 16 4×4

023222724  Building code 1 16 16 4×4

023222735
Thermal Energy Conversion and Utilization

1 16 16 4×4

023222745
Introduction to Building Energy-Saving Technology

1 16 16 4×4

023222755
 Introduction to Technology of

Building Integrated Solar Energy
1 16 16 4×4

023222765
 Computer Application in

Building Environment and Energy Application
1 16 16 4×4

023222775
Introduction to New Energy Technology and Application

1 16 16 4×4

023222785
                                                  Energy

storage principle and technology
1 16 16 4×4

093225685  Operational research 1 16 16 4×4

6 104 74 30 0 0 0 0.5 4 0 2 0 0 0

34.5 574 520 54 4 0 0 8.5 13 0 7 3 0 0
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1 2 X1 3 4 X2 5 6 7 8

023212255 (A)- Heat Supply Engineering(A)-Heating engineering 1.5 24 20 4 4×6

023312256 (B)-  Heat Supply Engineering(B)-central heating 2 32 30 2 4×8

023312266 Refrigeration Technology on Air Conditioning 2.5 40 34 6 4×10

023312276  Air Conditioning Engineering 2.5 40 34 6 4×10

023212285  Testing Technology of Building Envionments 2.5 40 36 4 4×10

023312296 Automatic Control and equipment automation of the building 2.5 40 38 2 4×10

13.5 216 192 24 0 0 0 0 0 0 4 10 0 0

023327215  Industrial Ventilation 2 32 28 4 4×8

023321256  Boiler Principles 2.5 40 34 6 4×10

023327227
Construction Equipment Engineering Construction Technology

and Organization
1.5 24 24 4×6

023327237
   Construction Equipment Installation Engineering Economics

and Management
1.5 24 24 4×6

023327245   Gas Transportation and Distribution 2 32 28 4 4×8

023321265  Principles of Steam Turbine 2 36 36 4×9

013329716     Building Electricity 2 32 32 4×8

023327256    Gas Combustion and Application 1.5 24 24 4×6

023327266  Water supply and Drainage of Building 1.5 24 24 4×6

023327276  Air Cleaning Technology 1 20 20 4×5

023327286   Ventilation and Smoke Control of Buildings 1 20 20 4×5

023327717     Heat Pump Technology 1 20 20 4×5

023327727  Refrigerated and Cold Storage Project 1 20 20 4×5

023327737  Design of Small Capacity Air Conditioners and Heat Pumps 1 20 20 4×5

023327747
BIM  Integrated Engineering Design Method of Air Conditioning

System  Based on BIM
1 20 20 4×5

023321277   Thermal System Overview of Power Plant 1 20 20 4×5

023221287   Applications of Cogeneration combined heating,Power and Cooling. 1 20 20 4×5

023327718   Professional English 1 18 18 6×3

023327728      New Technology in HVAC 1 18 18 6×3

023227738  Renewable Energy Application in Buildings 1 18 18 6×3

023227748
Simulation Technology of Building Environment and Energy

Consumption
1 18 18 6×3

18.5 296 282 14 0 0 0 0 0 0 0 6 5.5 16 13.5

32 512 474 38 0 0 0 0 0 0 0 10 15.5 16 13.5

138.5 2318 2252 92 14 26 24 0 24.5 23.5 0 17 19 16 13.5

1
1

Crs.
Tot

hrs Lec.
Exp. Ope.
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1 2 X1 3 4 X2 5 6 7 8

023410651 1 1 1 3

113110042 2 2 2 4-5

2 2

02341121X1 1 1 1 1

183410014 3 3 3

023412236 1 1 1 20

023412258 1 1 18

02341221X2 1 1 1 1

023412225 2 2 2 1-2

023410336 2 2 2 18-19

023412247 2 2 2 9-10

Curriculum Design of Boiler Principles

Curriculum Design of Industrial Ventilation

Curriculum Design of Heating Supply Engineering

 Curriculum Design of

Refrigeration Technology on Air Conditioning

Curriculum Design of Air Conditioning Engineering

023412228 14 14 14 4-17

41 42 3 0 1 0 3 1 2 3 12 15

2

1. 2.. 36 2 2 2

In
 C

o
m

m
o

n
 P

ra
ctice

T
ea

ch
in

g
P

ro
fessio

n
a

l P
ra

ctice T
ea

ch
in

g

  Basic Practice of building environment

and energy application engineering

 Humanistic Quality Training and Practice

 Enrollment and Mental Health Education

 Military Theory and Training

  Ideological and Political Course

  Metalworking Practice

  Cognition Practice

  Production Practice

Innovation Entrepreneurship Course

 Graduation Education

023412217

Graduation Project

11-20

Curriculum Design of Mechanical Design Fundamentals

Comprehensive

Design of HVAC

Engineering

10 10 10
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1232 53.1% 72 52.0% 1822 78.6% 110 79.4%

574 24.8% 34.5 24.9% 496 21.4% 28.5 20.6%

512 22.1% 32 23.1%   2318 100.0% 138.5 100.0%

  2318 100.0% 138.5

442 41 183.5

    

18 3 0 21 3 3 24

25.5 0 0 25.5 0 0 25.5

X1 0 0 0 0 1 1 1

18 9 0 27 0 0 27 0.5

11 9.5 0 20.5 3 3 23.5 3.5

X2 0 0 0 0 1 1 1

1 5 4 10 2 2 12 2 6

1 2.5 9.5 13 3 3 16 4.5

0 0 0 0 12 12 12 5

0 0 0 0 15 15 15 3

4
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X1 X2

Moral, Ethics and Fundamentals of Law
3.0 2.0 1.0

Marxism Philosophy 3.0 1.0 2.0

Chinese Modern and Contemporary History Outline
3.0 2.0 1.0

Introduction to Mao Zedong Thought and the Theory System of Socialist with

Chinese Characteristics

5.0 2.0 3.0

Situation and Policy 2.0 0.0 0.0 0.0 0.0 0.0 2.0

 College English 14.0 3.0 4.0 4.0 3.0

 Physical Education 4.0 1.0 1.0 1.0 1.0

 Employment Education 1.0 0.5 0.5

(B)  Advanced Mathematics (B) 9.5 4.0 5.5

(B)   College Physics(B) 6.0 3.0 3.0

Military Theory and Training Theory 2.0 1.0 1.0

 Experiments in Physics 1.5 1 0.5

 Experiments of Thermodynamics Heat Transfer and Fluid

Mechanics
1 0.5 0.5

    

2 3 7

8
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1.

1.1 
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1.4

1.4.1 

1.4.2 

1.4.3 

1.4.4 

1.4.5 

1.4.6 

1.4.7 

1.5 

1.5.1 

1.5.2 
BIM

1.5.3 

1.5.4 

1.5.5 
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1.5.6 

1.6 

CAR-ASHRAE

2.

2.1 

2.1.1

2.1.2

2.2 

2.2.1 

CAR-ASHRAE

2.2.2 

2.2.3 

2.3 

2.3.1 

2.3.2 

2.3.3 
C

2.4 

2.5 
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2.5.1 

2.5.2 

2.5.3 

2.5.4 

2.5.5 

2.5.6 

2.6 

2.6.1 

2.6.2 

2.7 

2.7.1 

2.7.2 
CAR-ASHRAE

3.

3.1 

3.2 

3.3 

3.4 

3.5
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1.2.2 2.5 3.1/3.2/3.5

1.2.1 2.5 3.1

1.2.2 2.5 3.1

1.2.1 2.5 3.1

1.2.1 2.5 3.1/3.2

1.2.4 2.2.1/2.5.6 3.1/3.4

2.5.4 3.5

1.3 2.1.1/2.1.2/2.3.3 3.4

1.2.3 2.5.1/2.5.4 3.1/3.5

1.2.2 2.5 3.2

(B) 1.1.1 2.1/2.2/2.3/2.4 3.4

1.1.1 2.1/2.2/2.3/2.4 3.4

1.1.1 2.1/2.2/2.3 3.4

(B) 1.1.2 2.1/2.6 3.4

1.1.2 2.1 3.4

C 1.3 2.1.1/2.1.2/2.3.3 3.4

1.2.2 2.6/2.7 3.1

1.4.6/1.5/1.6 2.2.1 3.4

1.4.2 2.2.3/2.3.3/2.4 3.4

1.4.1 2.2/2.4 3.4

1.4.5 2.3 3.4

1.4.1/1.5.1 2.2/2.3/2.4 3.4

1.4.4 2.2/2.3/2.4 3.4

1.4.6 2.2/2.3/2.4 3.4

1.4.4 2.2/2.3/2.4 3.4

1.4.1 2.2/2.3/2.4 3.4
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1.4.2 2.2.3/2.3.3/2.4 3.4

1.4.4 2.2/2.3/2.4 3.4

1.4.5 2.1 3.4

1.1.2 2.1/2.6 3.4

1.4.6/1.4.7 2.5 3.4

1.5.6 2.2.2 3.2

1.4.4 2.3.3/2.5.5 3.4

1.4.6 2.3.1 3.4

1.5.1/1.5.5 2.2.1/2.2.2/2.3.1/2.3.3 3.4

1.3 2.2.3 3.4

1.5.1/1.5.5 2.2.1/2.2.2/2.3.1/2.3.3 3.4

1.5.1/1.5.5 2.2.1/2.2.2/2.3.1/2.3.3 3.4

1.1.1/1.6 2.5/2.6 3.4/3.5

1.5.1/1.5.6/1.6 2.2.1/2.2.2/2.3.1 3.4

1.5.1/1.5.6/1.6 2.2.1/2.2.2/2.3.1 3.4

1.5.1/1.5.6/1.6 2.2.1/2.2.2/2.3.1 3.4

1.4.5/1.5.3 2.3.3 3.4

1.5.3/1.5.4 2.3.1/2.3.2 3.4

1.5.1/1.5.6/1.6 2.2.1/2.2.2/2.3.1 3.4

1.5.1/1.5.6/1.6 2.2.1/2.2.2/2.3.1 3.4

1.5.4/1.5.6 2.3.2/2.4/2.5.1/2.5.2/2.5.3 3.4

1.5.4/1.5.6 2.3.2/2.4/2.5.1/2.5.2/2.5.3 3.4

1.5.1/1.5.6/1.6 2.2.1/2.2.2/2.3.1 3.4

1.5.1/1.5.6/1.6 2.2.1/2.2.2/2.3.1 3.4

1.5.1/1.5.6/1.6 2.2.1/2.2.2/2.3.1 3.4

1.4.4 2.3.1/2.3.3 3.4
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1.5.1/1.5.6/1.6 2.2.1/2.2.2/2.3.1 3.4

1.5.1/1.5.5 2.2.1/2.2.2/2.3.1/2.3.3 3.4

1.4.6 2.3.2 3.3

1.5.1/1.5.6/1.6 2.2.1/2.2.2/2.3.1 3.4

1.5.1/1.5.6/1.6 2.2.1/2.2.2/2.3.1 3.4

1.4.4 2.2.3/2.4 3.4

BIM 1.3 2.3/2.4 3.4

1.5.1/1.5.5 2.2.1/2.2.2/2.3.1/2.3.3 3.4

1.5.1/1.5.5 2.2.1/2.2.2/2.3.1/2.3.3 3.4

1.2.4 2.5.6 3.4

1.5.1/1.5.5 2.2.1/2.2.2/2.3.1/2.3.3 3.4

1.4.6 2.3.1 3.4

1.3 2.3/2.4 3.4

1.2.2 2.5 3.1/3.2/3.3

1.2.3 2.5.1/2.5.4/2.7 3.1/3.2/3.5

1.2.2 2.5 3.1/3.2/3.5

1.4/1.5 2.5 3.3/3.4

1.4.3 2.4/2.5.1/2.5.2 3.3/3.4

1.2.2/1.5 2.2.3/2.5.2/2.6.2 3.2/3.4

1.2.2 2.5 3.1/3.2/3.3

1.4/1.5 2.2.1/2.2.2/2.7 3.3/3.4

1.5.1/1.5.6 2.2.1/2.2.2/2.3.1/2.5.1/2.5.3 3.3/3.4

1.4.2 2.2.3 3.3/3.4

1.1/1.3/1.4 2.2.3 3.3

1.5.2 2.2.2/2.2.3/2.3.3/2.4/2.5.1/2.5.2/2.5.4/2.6/2.7 3.3/3.4

1.5/1.6 2 3.3/3.4
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