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The basic principle and engineering calculation analysis method of fluid supply pipe network 

in HVAC field are expounded systematically in this course.
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This course of heat transfer is a base course of the major of Energy & power engineering and 

Built environment & energy engineering. The fundamental modes of heat transfer are conduction

or diffusion, convection and radiation. The learning will construct a solid base for the students’ 

future major courses.
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This course is composed of all the teaching content involving heat and mass transfer theory 

or equipments in HVAC systems, which are extracted from other courses such as “Heat Transfer”, 

“Fluid Dynamics”, “Engineering Thermodynamics”, “Ventilation Engineering”, “Air 

Conditioning”, “Refrigeration”, “ Heating and Cooling Equipments for Air Conditioning”, “Boiler 

Equipments” and “Gas Combustion”. Based on the transfer theory of momentum transfer, heat 

transfer and mass transfer, it focuses on the phenomenon, principle, rule and equipments of the 

heat and mass transfer in HVAC. The learning will construct a solid base for the students’ future 

major courses.
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This course is a professional fundamental course for undergraduates major on Energy & 

power engineering and Built environment & energy engineering. Its main task makes the students 

understand the fundamental laws of thermodynamics and make use of the laws to analyze or 

design the thermal process thermal cycle. This course contains: fundamental conceptions, the laws 

of Thermodynamics, the property of perfect gas and real gas, the thermal process of gas and steam, 

the compression and flow of gas, the thermal cycle of gas and vapor, the property and process of 

moisture.

Experiments focus on performance testing specific heat at constant pressure of air and 

observation critical phenomena of carbon dioxide.
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This course is a professional fundamental course for undergraduates major on Mechanical 

design and manufacturing. its main task makes the students  understand  the fundamental laws  

of thermodynamics and  make use of the laws to analyze or design the thermal process thermal 

cycle. This course contains: fundamental conceptions, the laws of Thermodynamics, the property 

of perfect gas and real gas, the thermal process of gas and steam, the compression and flow of gas, 

the thermal cycle of gas and vapour, the property and process of moisture.. 

Experiments focus on performance testing specific heat at constant pressure of air   and 

observation critical phenomena of. carbon dioxide.
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This course is a specialized course of Energy & power engineering. It describes 

the various common machining processes and methods, analyzes the assembly 

debugging and test methods for chillers. In addition, a variety of processing methods 

and new materials, new technology trends are introduced in this course.
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This course mainly introduces the knowledge of ice storage air conditioning system. Through 

the knowledge of energy storage principles, materials, application and other knowledge, students 

can understand and grasp the preliminary design of ice storage air conditioning system, expand the 

application of refrigeration technology field of vision.

Course object: Energy and power engineering , Built environment and energy engineering 
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“Boiler and boiler equipment” is a specialized course for students of Energy and power 

engineering. This course will enable students to master the basic theory and methods of the design 

of heating boilers. Students can reasonably select the boiler and boiler room equipment. This 

course mainly includes Basic knowledge of boiler and boiler room equipment, fuel and 

combustion calculation, gas analysis, boiler heat balance calculation, boiler thermodynamic 

calculation, boiler room process design.
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Heat Exchanger is one of elective courses in the major of Energy and power engineering. It 

concentrates on the basic theory, structure classification, performance characteristic and 

calculation methods of heat transfer to heat exchanger.
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“Freeze-drying technique” is a specialized course for students of Energy and power 

engineering, which mainly introduces the principle, process and application, analyzes the 

characteristics of each stage in the process of vacuum freeze drying, introduces the main contents, 

the determination of the important parameters and some matters needing attention. The freeze 

drying technology of medicine and food is introduced.
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This course mainly instructs the characteristics and special requirements, operation conditions 

and heat loads, the main parts’ structure and its design of the refrigeration system, heating 

ventilating and air purifying of modern automobile air conditioning equipment. Upon completion 

of this course, the students will be able to know the category and characteristics of automobile air 

conditioning system, understand the basic principles and methods of automobile air conditioning 

system design.
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This course introduces the basic principle and regulation object characteristics of the 

regulation system, adjusting process of regulator and control system. It focus on the refrigerant 

flow control, electromagnetic valve, compressor energy regulation, condensing pressure adjusting, 

evaporating pressure adjustment, suction pressure regulating, safety protection system and 

accessories of piston type refrigeration device. It details several typical automatic control systems

for refrigeration equipment and air conditioning system.
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Refrigeration Compressor is a basic course of Energy and power engineering. The 

thermodynamic process analysis & calculations, stress analysis & calculation and the overall 

structure of reciprocating compressor, rotary compressor and centrifugal compressor are illustrated 

in this course. As a basic course, it introduces the noise and vibration of various refrigeration 

compressors and provides measures to reduce noise and vibration. In addition, the course also 

includes a special section describes "Capacity adjustment of volume type refrigeration 

compressor", which explained all kinds of cooling capacity adjustment method while the 

compressor is running at part load.

��	
��

�W6��R�
C��

� »�Gg�j L
�È&'O*+iGg�j %�o?

� »�Gg() �j %âã.wå�¡s ±9 �XÑ���`Gg�j %@b

�s ���°±��It�?8�^z�ÝÞ()9ÝÞß��^Å/y�ÚÛ`G

g�j %�sS�í?*+ }ÚÛ`Gg�j %8Ä�r�Gg�j %56D

µ¶·�56°±90Q78�etDµ?

� *+0Q��9°±�å�£HetDµ¶·��t�<J£H°±¶·?8�¢sÏ

�`Gg�j %�sS�í?

� *+et���<?8�Q78���°±JT�å�et:;È¤?»�âs ±�

t�<�0�SnÕÏ ±?

� »�56°±90Q78O£ÑÏ�¤¼J°±¶·OetDµO��`9��`£Ñ

`�j O£Ñ`�j ab()O £Ñ`�j O£Ñ`�j %�í9�sO�

It�ab?

� *+Aº`Gg%AÅ/y=>JTÐ�ñò?

� *+­®`Gg�j %568ÄO»�²³�¬�UÑ�Dµ��JGgÅ%/y�

­®`Gg�j %�s9�í?



48

ÈË����é

ÈË���� �� ÈËo_ ÈËHI �V�·

;��QSê�<Tjk 2 �� ýÑ 6

���~�6��dðñ«=`�È��
�

VW ��

�

%

CDEF ��DG �*

�� �

��

�3� �

ES

QSê0±

QSê«��=

QSê��E=

��� ! ��¡��

"#! �

%&'(

à7Yâ

�� �

­��iüQ

Sê

�ã�  

;��QSê�CDr

���Þ¼a

�É��

>nê��êN±�

¶d

@Ý�nê

HNr�

mn���mno

?n�@A

V1¢0

��� ! ���¡ �~

"#! �

%&'(

àáÞßO;�

�QSê��

É��

��� �

BnC[�iüQSê

�Þ¼a$r���^

��t=

Ù¯�É��

nÉ�09^Ù¯r�

"�

?n�@A

DnC[�QSê

��� ! � �¡��¨

"#! �

%&'(

àáÞßOBn

C[�iüQ

Sê��É�

�

�ñ� �

EF�iüQSê�Þ

¼a$�Þ��^��

EF�QSê�G¾¼

a�2


r�

H��hoCê�

�É��

nÉ��

��� !

����¡���

"#! �

%&'(

àáÞßOEF

�iüQSê

��É��

�ò� �

/a�iüQSêCD

r���Þ¼a

/aC[Iü^r�"

�

�É��

®������/aQ

Sê

/aêTÝ��

��� !

����¡�¨�

"#! �

%&'(

àáÞßO/a

�iüQSê

���É��

�� �O

­��iüQ

Sê�­�ì

ì

�«� �

ES

�¶ìQìì

æC#ìì

Jæ�Þ­�ìì

"ìì��

��� !

��¨�¡���

"#! �

%&'(

à7Yâ

�� �O

ZK�iüQ

Sê

�L� �

ZK�QSê��Þ¼

a�r�

µì�ZK�iüêY

ZKêY���^
^

��ìì

��� !

����¡��¨

"#! ¢

%&'(

à7Yâ



49


�	
����

�öK�÷øPÁGg�j %56&ù����789=>üãýH%��Rçþ�

����%Nå��å@AO�� P��8Äæ(ÈÉR�Ü�
Á�]&ù�8Ä�@

A%8�RçP2��������R���÷��%úû�Å?

.�QM�T«�X�R�B�÷��RK�Ô����KR��
 5-10�ð�bR�

K�[�
Á�÷úû%*+OwB�KQMR�íK�W¥�úûðñK�bR�Ü�


Á1�úû%8��â�R���
%úû�?�ÔQM�öPJ�ñòR�*�D®¯P

K�÷ø��?

�PCQ

���� ����	


��
�, ��

���:

����, ������

����:

­��QSê

�¼a$r�$

����É�

���

º»;��QSê��É

��

àáÞß �é����$09�_ÈÃ±­��QSêeß

M;��QSê$BnC[�iüQSê$EF

�iüQSê�/a�iüQSêg���Âº

»Â�É����Æ

º»BnC[�iüQS

ê��É��

àáÞß

º»EF�iüQSê�

�É��

àáÞß

º»/a�iüQSê�

�É��

àáÞß

­��QSê

���ìì�

�

º»Ã±­��QSê�

�Nìì��

à7Yâ �é��_ÈÃ±­��QSê��ìì��

ZK�QSê Ö:ZK�QSê�¼a$

r�^��

à7Yâ �é��09_ÈZK�QSê�­��QS

êÂ09Â��&¾

��	
��

6��CÈãðñ`��RL�����T;�ðñ� U
R��ðñ� U�8Ä

������Õ��QM�=`±W?EOL .úCQT6���p����.ú��3o
-ú��®	u9��	
��ÈK�ïÊ9�Ä? 
�Ê£H2���=`R�ÊñòP !1���JÕ�%@AR�Ê@APµ"#$

%&�
Á6'��£H&ù%()�*+�ºRÁ�]8Ä%8��*+J��â�µt?

����	������

RS�TB

���������	�
��
����������� � �

=/B

1. �	����
��
������������ � �

2. � !"��
#$%
����&'���������� � �

3. wì
RBàß�j CR ¡0M&59R1998| 03}



50

4. ¦�"RB£Ñ�j 8Ä��:JP�CR ¡0M&59R2000| 08}
5. ð§RB­®�j Ë'S½-CR ¡0M&59R2015| 1}

UV?-W

'»þR()��*{+9{+(õöó,9-v)ø�.¼%[]"�?

1.�����

2.���

3.����

������ !��"#$�%&

6��BµuSst0�LM%NH��RUõ�»3o�j %°±�GgÅ9ÇÀ

:;�µÅ/y�@A?-�6'��%��R�
P��<3o�j %¨©å�ð�ñ

ªRTKWeµSst0�3oLM��%�j JTGg�G%ï_��::;I¦�È

%5V?

£q��tuv

rs��÷ø¤ w x

!"yÁ��øù

z {�2016| 12} 8 z



51

��������	
�

���� �g«Ä�ë �Technology of Cold Chain
 �����4702024

� ��1

� ����� 16

���	������16

������w¬

������

6��£H��nmg«Ä%&ù�VW��oR�§­«��§â���§®¯�g

«Ä3�ry�È*q�nmt°�ë�@A?-�6��%��ð�
Ág«ÄJ��r

y%�ë9aG���I�%]û9»�?

This course mainly elaborates the concept, composition, classification of food cold chain, 

development status of various links (for example, low temperature storage, low temperature 

transportation, low temperature sales, etc..) in cold chain, food preservation technology etc. The 

chief objective of the course is to make students to have a comprehensive knowledge and 

understanding of the technology and equipment of cold chain and each link.
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Refrigeration Technology is one of elective courses in the major of food science and 

technology. It includes the basic theory of refrigeration and application technology. It studies the 

basic concepts and theory of refrigeration, the main equipment and auxiliary equipment of 

refrigeration system.
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Pyrology Foundation is one of restrictive courses in the major of food logistics engineering. 

It includes the basic theory of Engineering Thermodynamics and Heat Transfer, which studies the 

basic concepts, law and theory of heat conversion and heat transfer.
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This course mainly elaborates the concept, composition, classification of food cold chain, 

development status of various links (for example, low temperature storage, low temperature 

transportation, low temperature sales, etc..) in cold chain, food preservation technology etc. The 

chief objective of the course is to make students to have a comprehensive knowledge and 

understanding of the technology and equipment of cold chain and each link.
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The basic principle of mechanic refrigerating system, especially the principle of vapor 

compression system, the thermodynamic calculation, the principle, classification and structure of 

main equipment in the system are proposed in this course. It includes the basic means of 

refrigeration, the principle and calculation of vapor compression cycle, the selection and 

characteristics of refrigerant and secondary refrigerant, principle and calculation of two- stage 

compression cycle and cascade refrigerating cycle. The structure, classification and structure of 

condenser, evaporator, metering device and main assistant equipment, as well as the principle of 

absorption system and lithium bromide absorption refrigeration are also introduced.
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This course mainly introduces the construction of cold storage project, the installation of 

refrigeration equipment, maintenance, refrigeration system debugging, running and other specific 

technologies.

Course object: Energy & power Engineering (refrigeration technology)
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This course is a professional choose course for undergraduates major on Energy & power 

engineering and Built environment & energy engineering. its main task makes the students  

understand the history, development and technology of heat pipe, and analyze or design the 

thermal process of heat pipe. This course lay a solid foundation for students’ future career.
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This course is a professional course, it expatiates on the basic theory of air conditioning 
engineering, the design calculation of air condition systems and main problems in actual 
engineering.
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This course is a specialized course of Energy & power engineering and Built 

environment & energy engineering. It elaborated the theoretical basis of refrigeration 

and air conditioning technology, focusing on new energy saving technology for heat 

pump, cool storage air conditioning and solar energy. It also introduces the latest 

developments and technology about energy saving technology of refrigeration and air 

conditioning system in recent years.
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This course mainly elaborates the basic design principle and methods of ammonia 

refrigeration equipment. The chief objective of the course is how to join the refrigeration machines, 

pipes, valves and gauges together to obtain a set of refrigeration equipment which is safe, 

economical, lowered constructing cost, and was satisfied for the food processing and cold storage. 
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This course mainly elaborates the cold and heat sources equipment, single stage vapor 

compression refrigeration equipment, which is universally used in air-conditioning engineering. 

The main objects are 
�

1 operational principle and thermal-calculation of the vapor compression 

refrigeration system, 
�

2 conformation and working principle of the main equipment in the vapor 

compression refrigeration system, 
�

3 valves and pipes, 
�

4 performance characteristics and 

operation regulation of the refrigeration system. In addition, the vapor absorption refrigeration 

equipment which use thermal energy as the driving force was also expounded.
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This course is specified for the majors of Energy & power engineering and Built environment 

& energy engineering. The course introduces standards of engineering drawings related to HVAC 

and the skills of reading technical drawings. Through learning the basic standards of technical 

drawings, the students are able to draft technical drawings by means of AutoCAD. The ability of 

drafting with AutoCAD is one of the most important advantages that a graduate should possess in 

his (her) applying for a job. 

This course includes HVAC technical drawings’ reading skills, drafting methods, and 

drawing assortment. By means of operating AutoCAD via computers, the students will be able to 

draft technical drawings skillfully.
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This course is an elective course for professional education.

Based on “Architecture”, “ Engineering Thermodynamics ” ,“Heat Transfer Science ”, “Fluid 

Mechanics”,“ Principles and equipment of refrigeration” and  “cold storage building” ,this course  

introduces ammonia refrigerant refrigeration system design, including refrigeration engineering 

preliminary design, cooling load calculation, refrigeration machine and other auxiliary equipment 

selection and calculation, refrigeration piping design calculation, room design, equipment design, 

cold room equipment layout design, refrigeration system principle diagram, refrigeration 

engineering construction drawings and design. 
Course target: Food Logistics Engineering
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The design characteristics and analysis method of air conditioning water system, air system, 

smoke control system in tall civil buildings are expounded systematically in this course.
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The course of Specialized English for Refrigeration deals mainly with the basic theory of 

thermodynamics, the basic operation of refrigeration cycle and important equipments used in 

refrigeration systems. Students will find this course very helpful to improve their ability to read, 

write and translate English materials in refrigeration field and to get an international view on the 

latest developments about refrigeration techniques. The students could lay a language foundation 

to do scientific research work in refrigeration field in the future through plenty of training in this 

course. 
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1.Selfintroduction
2. Brief introduction of the lesson
3. Teaching plans
4. Introduction of Professional Journal
Section 1. Basic Refrigeration Principles 
Thermodynamics, Heat, Heat Measurement

ØÏÙ)*ÇÎIJÚÛ×

ØÏÙ)*��ÜÝÞw
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Heat Transfer, Change of State, 
Sensible Heat, Latent Heat of Fusion, 
Latent Heat of Evaporation, 
Latent Heat of Sublimation
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Saturation Temperature, 
Superheated Vapor, Subcooled Liquid 
Atmospheric Pressure, Absolute PressurepGauge 
Pressure, Specific Volume, Density, Pressure and 
Fluid Head 
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Fluid Flow, Effect of Fluid Flow on Heat Transfer
Section 3. The Refrigeration Cycle 
Simple Compression, refrigeration Cycle,
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Heat of Compression, 
Volumetric Efficiency of the Compressor, 
Effect of Change in Suction Pressure
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Effect of Change in Discharge Pressure , 
Effect of Subcooling Liquid Refrigerant with 
Water 
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Subcooling Liquid Refrigerant by Superheating 
the vapor, 
Effect of Superheating the vapor leaving the 
evaporator
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Effect of Pressure Drop in the Discharge Line and 
Condenser, 
Effect of Pressure Drop in the liquid Line

ØÏÙ)*��ÜÝÞw
��ßà×

káÇïþ�ãäÏÙ�×þ�ôõ×

2 Çïþ�

Effect of Pressure Drop in the Evaporator, Effect 
of Pressure Drop in the Suction Line, Two-Stage 
System
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Cascade Systems, Refrigeration Cycle Diagrams 
Section4. Compressors
Reciprocating Compressors
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Open Type Compressors, Accessible-Hermetic 
Motor-Compressors, Welded Hermetic 
Motor-Compressors
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Compressor Speed, Basic Compressor Operationp
Suction and Discharge Valves, 
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Compressor Displacement; Clearance Volume,
Lubrication, Dry Air Holding Charge, 
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Compressor Cooling & Capacity, 
Two Stage Compressors; Compressors with 
unloaders; Tandem Compressors
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Exergy analysis is a method to study the thermodynamic process by using the second law of 

thermodynamics. This course mainly teaches the basic concepts of exergy and anergy, and the 

relationship and difference to other concepts of thermodynamics, and the characteristics of the 

exergy analysis, entropy analysis and energy analysis. Through studying the course , students 

should master the thermodynamic calculation of the system by using the first and second law of 

thermodynamics .
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This course is a specialized course of Built environment and energy engineering. 

It describes the alternative refrigerant, the development of refrigeration system and 

major equipment, research and application of energy-efficient refrigeration systems, 

VRV design methods for air conditioning system, the solar air-conditioning and 

application of computer technology in the built environment design optimization, etc.
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"Heat source of Building Environment" is a basic course for undergraduate students in the

Built environment and energy engineering. This course mainly includes the basic knowledge of 

boiler and boiler room equipment, fuel and combustion calculation, gas analysis, calculation of

boiler heat balance, thermodynamic calculation of boiler, water treatment of boiler and room 

process design of boiler. The students can master the basic theory and calculation method of 

heating boiler, and can choose the boiler and boiler room equipment reasonably, and can perform

the process design of boiler.
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“Introduction to energy majors” is a subject education course for Energy and power oriented 
professional undergraduate, which involves the basic knowledge of energy, including 
conventional energy, renewable energy, building energy demand and supply, energy and power, 
the basic discipline of built environment, the development trend of energy and power. Through 
learning students are able to understand the basic content of energy, knowledge system, which can 
lay the foundation for the further professional learning .
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“Measuring technique of energy and power engineering”is a specialized basic course for 

students of energy and power engineering, which involves the test technology of refrigeration and 

air conditioning, thermal engineering , energy and so on. This course mainly includes the analysis 

and estimation of measurement error, the arranging method of the experimental data, the 

measurement of the basic parameters of the thermal engineering, the application of the computer 

in the testing technology. By learning  the students master the basic knowledge of the sensor, the 

working principle and the selection of knowledge, with the experimental skills of energy and 

power engineering, which may lay a foundation for the future design, installation, operation 

management and scientific research.
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This course is a specialized course of Built energy and power engineering. It

describes the alternative refrigerant, the development of refrigeration system and

major equipment; research and application of energy-efficient refrigeration systems,

VRV design methods for air conditioning system, the solar air-conditioning and 

application of computer technology in the built environment design optimization, etc.
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This course mainly teaches the application of radiant heating and radiant cooling, working 

principle and system design. Through the interpretation and complementary with homework, it 

enables students to master the calculation method of cooling load and heating loadRthe design 

points of the pipeline system and the application and characteristics of radiant cooling, etc.
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�����5108012
� ��2
� ����� 32
���	������24�Ä���6 TU���2
�������øù

������

6��()*èZ/y()%5678S/yÁV�DR/y}9/y()%/y�

�?Nå��I.^./()9c �
./()%�G?

This course introduces the basic principle and regulation object characteristics of the 

regulation system, adjusting process of regulator and control system. It focuses on the control of 

all- air air conditioning system and fan coil air conditioning system.
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Participants will learn and apply principles of hygiene, cleaning chemistry and 

mechanisms, and will develop and evaluate sanitation programs for specific food 

processes. Graduates of this course will be able to implement sampling and statistical 

quality control plans and quality audits. Food Safety programs including 

SSOP(sanitation standard operating procedures), GMP (good manufacturing practices) 

and HACCP (hazard analysis and critical control point) , ISO900, ISO 22000, 5S 

Management System , Total Quality Control will be developed for specific cases.
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This course is an optional courses designed for the Energy & power engineering majors. This 

course will enable students to correct understanding of the concept of food cold processing, to 

grasp the international expertise of the existing main aspects related to food cold processing. From 

this course, students can grasp today's developments with practice, improve the ability to analyze 

and solve problems in the production process of practice.
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!"��IH�Principle & Technology of Food Freezing and Refrigeration is a required 

specialized course. It includes the basic theory of refrigeration and application technology in food 

industry. It studies the basic concepts and theory of refrigeration, the main equipment and auxiliary 

equipment of refrigeration system, the application technology in food cooling, refrigeration, 

freezing, frozen and thawed process.
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This course is a basic course and an elective course designed for undergraduate students 

majored in food science and engineering. This course will enable students to understand the 

concept of food standards and regulations correctly and master the existing major international 

food quality and safety-related laws and regulations, to grasp today's food standards and 

regulations developments, and to integrate theory with practice, improve the ability to analyze and 

solve problems in the process of practices.
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"Construction Introduction" is a basic course of the major of Built environment and 

energy engineering (air conditioning professional direction)  .

"Construction Introduction" describes construction of relevant knowledge, 

understanding basic construction engineering drawings and painting dedicated to the related 

art.

Through this course, students can learn basic knowledge and create rules for buildings 

and structures, so that students can master construction-related approach for better design of 

air conditioning engineering.
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This course is a specialized course of Energy & power engineering and Built 

environment and energy engineering. It describes the common materials and 

processing connection method, the installation of refrigeration system, 

air-conditioning system, solar system and heat pump system, the anticorrosion and 

thermal insulation for refrigeration piping and equipment. It also analyzes the 

knowledge method of construction drawing of refrigeration and air-conditioning 

system.
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The basic principle and design analysis method of building heating and city central heating 

engineering are expounded systematically in this course.
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The basic principle and design analysis method of building heating and city central heating 

engineering are expounded systematically in this course.

����	


º&

�J� ��)*+v�t��

��@A�ij¦,0�9ÝÞ¦e0�%&ùOò�°±56@eÅ%:;Oò�°

±%���Ñ´
@eÅOò�°±%ºæ~e�S��~e�Ogcßà@eÅOgcá

Ë@eÅOëÄij¦,�:e�z:;=>�è?

�����*+¦,()�:e�z%:;=>O¤'ijò�°±ºæ~e�%&ù

9:;=>O»�ëÄij¦,�:e�z:;%�å?

���~�2��

��� ¾	��)*+����

��@A�%e�G%~e=`O%e}%DµJï�HIO%e}%:;O�§�|

2,:;OoG�|±O,c ?

�����»�%e�G%~e=`O*+%e}%DµJ:;O*+�§�|2,:

;=>O¤',c %ï_:;?

���~�2��

�5� t¾	t���)*

��@A�Nt�ÕÖ
�ref¦,()O ¡�ref¦,()OëÄijef¦

,()O§@ef¦,()%
¨�b9£H�GJ�ÑOâãijó?:Å%¦,()?

�����¤'Nt�ÕÖ
�ref¦,()%0Q78JTQ��t%:;O»�

 ¡�ref¦,()%o_O»�ëÄijef¦,()%�åO»�¦,()%
¨�

b9£H�GJ�Ñ%°±�åO»�âãijó?:Å¦,()%¼`�å?

���~�2��



160

�9� ¾	t���)*+����

��@A�ef¦,()
¨ft:;%5678ONt�r¥
ef¦,()
¨f

t:;=>O ¡�r 
ef¦,()
¨ft:;=>O ¡�ri�`ef¦,()


¨ft:;=>OO�§�%ft:;789=>?

�����*+ef¦,()
¨ft:;%5678O»�Nt�r¥
ef¦,(

)
¨ft:;=>O*+ ¡�r 
ef¦,()
¨ft:;=>O»� ¡�ri

�`ef¦,()
¨ft:;=>O»�O�§�%ft:;789=>?

���~�4��

�<� ¾	É��t)*

��@A�mnQT¦e()e�%�åO§@mn¦,()O§@ë�mn¦e()O

äf}JTU���GO§@��mn¦,()
¨ft:;=>O§@ë�mn¦,()


¨ft:;=>?

�����¤'mnQT¦e()e�%�åO»�§@mn¦,()O»�§@ë�

mn¦e()O¤'äf}JTU���G%°±�Q��Dµ9�å?

���~�2��

�D� �ô�t)*+t��

��@A�¬ ¦e()e�z%&;9��Oe�z	O|@eÅ:;?

�����¤'¬ ¦e()eu_`Se�%ïõO*+¬ ¦e()e�z%&;O

¤'e�z�Z	R»�e�z©§©§ºª«	R»�e�z¶W�Z	%~´��?

���~�1��

�Ö� �ô�t)*

��@A�ef¦e()Omn¦e()O¬ ¦e()eu_`Se�%ïõOe�

()_`?

�����¤'�`ef¦e()e�?Sef�¨%ìí=`O»��`S�`ef

¦e()%¨©åO»�mn¦e()O¤'¬ ¦e()eu_`Se�%ïõO»�e

�()_`?

���~�1��

-./0 1234	


���~�2��

5���'678

�öK�÷øPÁ¦e0�%56&ù�568Ä956úûüãýH%��Rçþ�

����%Nå��å@AO�� P��8Äæ(ÈÉR-�ÈÉ0��Ë9	
R��

�
%��R�Ü�
Á�]&ù�8Ä�@A%8�RçP2��������R���

÷��%úû�Å?



161

9���:;

��`��Ä`��¤`���`[°�%��=>Oð������?

�Ê£H2���=`R�ÊñòP !1���%@AR�Ê@APµ"#$%&�


Á6'��£H&ù%()R�]8Ä%*+9P�%µt?

�,W-�.� 30%�&/�ÈË9�Ä30 10%
+ Ê� 70%?

<�=/�>?@ABC

[1] :.R�. ¦e0��4;5
. 67� 8ij0M&59R2009.

[2] 29¤.  È�¦e./�:ì��4w5
. 67� 8ij0M&59R2008.

[3] 2,-cS.^/y�:�ñ GB50019-2003.

[4] "�ij2,-cS.^/y�:�ñ GB50736-2012.

D�6���EF��+G)�HI

6��Bijr�S�G0�LM%LMïÑ�Rd0�et��~e����t��

�'� T5V?-�6'��%��R�
P��<9òUij¦,%�:=>RTKW

%���:9öM�:I¦�È%8Ä5V?

£q�����

rs��tuv w x

!"yÁ�tuv

z {�2016| 11} 16z



162

����������������	


�����,-./0��:()�<�Heating, Ventilation and Air-Conditioning Engineering 
Design System Analysis


�����5605510
� ��2.0
� ����� 32         
���	������32
���������

J�y �������� !"#$��%&'


��()*+$,-./0��:()�<%56789=>?

The basic principle and method of heating, ventilation and air-conditioning engineering

design system analysis are expounded systematically in this course.
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This course is a specialized course of Energy & power engineering and Built 

environment and energy engineering. Through course students not only can study the 

comprehensive prevention and control measures for industrial harmful substances 

(dust, harmful gases, etc.), but also master the basic knowledge of comprehension 

ventilation and natural ventilation. Furthermore, students have the ability to design 

and manage the ventilation system.
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The course elaborates that calculation of cooling load and heating load, all kinds of heating 

and air conditioning systems, ventilating systems of industrial and civil buildings, indoor airflow 

distributionRsmoke control system in civil buildings, structure and characteristics of relating 

equipments , etc. 
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The basic concept, basic content, organizational processes and economic analysis method of 

building equipment installation engineering are expounded systematically in this course.
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"Measure of Building Environment" is a basic course for undergraduate students in the Built

environment and energy engineering. The basic theory of building environment, the working 

principle and method of parameter testing are mainly introduced. The students master the type, 

structure, use method and knowledge of building environment parameter measuring instrument, 

understand the type, characteristic and basic knowledge of the measuring device. It relates to the

knowledge in the field of the construction environment, the technology of measurement, the 

measurement technology and the non-electrical quantity measurement technology. It is an 

important means for the design, installation, operation management and scientific research.
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Built Environment is an important basic course of Built environmental and 

energy engineering. Based on construction, heat, sound, light, material and physical, 

psychological and other subjects, the building environment, indoor heat & moisture, 

air flow, air quality, sound, light environment is introduced in this course. As a basic 

course, it also introduces comfort and health requirements of indoor environment, as 

well as the typical process demands on the environment, which can provide a suitable 

building indoor environment theory.
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Aõö Basic Refrigeration Principles, Refrigeration Cycle, Compressors, Condensers,

Evaporators, Applications of Refrigeration and Air-conditioning,  Air-conditioning 

Systems �� 

This course mainly expounds the professional words, English expressing methods 

commonly used in the fields of refrigeration and air-conditioning. The main contents 

are Basic Refrigeration Principles, Refrigeration Cycle, Compressors, Condensers,

Evaporators, Applications of Refrigeration and Air-conditioning, Air-conditioning 

Systems, etc.
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Chapter1 Basic Refrigeration Principles

£H@A�Gg78 cJ%56et�&ù77thermodynamics, heat, temperature, heat 

measurement, heat transfer, change of state, Sensible heat, latent heat, saturation temperature, 

superheated vapor, sub-cooled liquid, atmospheric pressure, Absolute pressure, gauge pressureO

Pressure-temperature relationships, liquidsOPressure-temperature relationships, gases, Specific 

volume, density, Pressure and fluid head, fluid flow, effect of fluid flow on heat transfer. 

�����*+56LM�vR*+ �!� Õ�%é¿=>?

���4

Chapter2 Refrigeration Cycle

£H@A�Simple compression refrigeration cycle, Heat of compression, Volumetric efficiency 

of the compressor, Effect of change in suction pressure, Effect of change in discharge pressure, 

Effect of subcooling liquid refrigerant with water or air, Effect of subcooling liquid refrigerant by 

superheating the vapor, Effect of superheating the vapor leaving the evaporator, Effect of pressure 



186

drop in the discharge line and condenser, Effect of pressure drop in liquid line, Effect of pressure 

drop in the evaporator, Effect of pressure drop in suction line, Two-stage system,  cascade 

system.

�����*+ Simple compression refrigeration cycleRHeat of compression�Volumetric 

efficiency of the compressorRç*+3¶·ª«Á�j Aº¿À%ÂÃO»� Two-stage 

systemJ cascade system?

���8

Chapter3 COMPRESSOR

£H@A�Reciprocating compressors: open type compressors, accessible-hermetic motor 

compressor, welded hermetic motor-compressor, compressor speed, basic compressor operation, 

suction and discharge valves, compressor displacement, clearance volume, lubrication, dry air 

holding charge, compressor cooling, compressor capacity, Two stage compressors, compressor 

with unloader, tandem compressor.

Rotary compressors

Centrifugal compressors

�����*+KØ`�j %�]�v�&ù�!�é¿O»��Ï`9­®`�j %

[]�v? 

���4

Chapter4 CONDENSERS

£H@A�Air cooled condensers, Water cooled condensers, Evaporative condensers, condenser 

capacity, condensing temperature, non-condensable gases, condensing temperature difference.

�����*+Oio_gÛ}%�å�gÛ}AÅ�gÛ§º�OÛD^��gÛ§¾�

%!�é¿J[]LM�v?

���.

Chapter5 EVAPORATORS

£H@A�Types of evaporators, blower coil construction, pressure drop and other factors in 

evaporator design, evaporator capacity, temperature difference and dehumidification, defrosting of 

blower coils. 

�����*+m�}%o_�c �
�m�}%�t��m�}AÅ�§¾9'YRg
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Chapter6 Applications of Refrigeration and Air Conditioning 

£H@A�major uses; air-conditioning of medium-sized and large buildings; industrial 

air-conditioning; residential air-conditioning; air-conditioning of vehicles; food storage and 

distribution, food processing, chemical and process industries, special applications of 

refrigeration.

�����»�GgS./K3��%P�R*+[]%LM�v9!�é¿?

���4

Chapter7 Air-Conditioning Systems

£H@A�Thermal distribution systems, Classic single-zone system, Outdoor-air control, 

Single-zone-system design calculations, Multiple-zone system, Terminal-reheat system, Dual-duct 

or multi-zone system, Variable-air-volume system, Water systems, Unitary systems.
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�����gìij�Construction of Cold Store
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"Construction of Cold Store" is a characteristic course of Energy and Power Engineering

(refrigeration process direction). "cold storage building" has been as a separated course in the

Shanghai Ocean University nearly 57 years.

In Shanghai Ocean University refrigeration Majors, "Construction of Cold Store" is a special 

course after the course of "Principles and refrigeration equipment" and " Refrigeration Equipment 

Design ". The main aim is to strengthen the whole process of refrigeration technique applied in 

cold storage refrigeration engineering 

It should comply with the relevant national standards and specifications and be in accordance 

with the standards and laws of  cold store unique proprietary technologies to introduce 

land-based cold storage construction.
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�����g«â��Refrigerated transport
 �����5809906
� ���

� ��������O

���	����� �� Tf�� �

��������«

J�����

èZ��Gg0�i� RPê�8z�]�ñRçÅ÷�ñ9������%�'L

�%[]�ë?ð�
S8*�+Gg0¸LMRK��Gg0��: %568Ä��ë

9��=>?

ï�ÁV�µuSst0�LM�Gg0¸=�
R6 ?

This course introduces the construction of ship refrigeration engineering  according to the 

laws and rules of the specific ship  technology. So that students can grasp the basic theory, 

technology and research methods.

Course object: Energy and Power Engineering (refrigeration technology direction), 

undergraduate.
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This course mainly teaches air clean technology application, principle and design method. 

Through lectures, class discussion and homework, it enables the students familiar with the concept 

of clean air, clean room, the characteristics of the clean air conditioning, all kinds of clean room 

and related standards, the working principle of air clean equipment and applications. It enables the 

students master the basic principle of unidirectional airflow, non-unidirectional airflow clean room, 

and the system design key points and steps, etc.
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This course is an optional course for the undergraduate students of Energy & power 
engineering. This course will enable students to understand correctly the concept of food logistics, 
to master the existing main international expertise on food logistic. From the course, students can 
grasp the developments of today's food logistics and energy theory with practice, improve the 
ability to analyze and solve problems in the production process of practice.
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This course is a basic course for the undergraduate students of Food Logistics, and this 
course is also one of the required courses for the undergraduate students of Food Logistics. This 
course will enable students to understand correctly the concept of food logistics, to master the 
existing main international expertise on food logistics. From this course, students can grasp the 
developments of today's food logistics and energy theory with practice, improve the ability to 
analyze and solve problems in the production process of practice.
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