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Preface

In recent years, with the rapid development of China’s national economy, the
application of refrigeration, air conditioning and heat pump products is becoming
more and more extensive in the industrial, commercial, civil and other fields.
Therefore, the consumption of electrical energy is increasing rapidly. China has
been a leading power of manufacture and usage in the refrigeration and air condi-
tioning industry. And China has come up the top in the world either for the in-
stalled capacity or the variety of manufacture and usage. The refrigeration and air
condition technique improve people’s quality of life, especially various heat pump
instruments which reduce the consumption of fossil energy by consuming a small
number of high quality energy to utilize the renewable energy, such as geother-
mal energy. solar energy, domestic sewage and industrial waste heat. Our coun-
try has established the energy efficiency standards for refrigeration, air condition
and heat pump products with the advanced experience of developed countries,
which play an important role in improving the energy efficiency standards of
refrigeration, air conditioning and heat pump products, also in energy saving and
reducing the pollution of environment. Therefore, it is of great significance in
promoting the proper usage of energy and the sustainable development of society.
and constructing low carbon society by formulating rational energy efficiency
standard and energy efficiency label for refrigeration, air conditioning and heat
pump products.

In the recently twenty years, China has been gradually developing the
research work for energy efficiency standards and labels, And the energy efficiency
standards about the refrigeration and air condition products includes: refrigera-
tor, room air conditioner, unitary air conditioner, water chiller, variable speed
air conditioner, multi-connected air conditioning (heat pump) unit have been
established; and the energy efficiency standards about water source heat pump.,
heat pump water heater and refrigerated display cabinets are being formulated.
However. the most part of the data of the established energy efficiency standards
are based on the abroad experience and the data analysis of existing products.

which is lack of theory support. In addition, different performance evaluation
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indexes have been established {or various refrigeration and heat pump products,
which is lack of foundation platform to compare different evaluation indexes.
Therefore, the thermodynamic perfectibility is presented as the basic standard for
formulating the limitations, energy saving values and energy efficiency grades of
the relevant products.

The author generalizes the fundamental principle and calculating method of
the thermodynamic perfectibility and put it into the actual standards formulation
in the process of engaging in establishing China’s energy efficiency standards of
refrigeration, air conditioning and heat pump for a long period. The thermo-
dynamic perfectibility can be set as the basis to guide our country to establish and
revise the energy efficiency standards of refrigeration, air conditioning and heat
pump products.

Thermodynamic perfectibility provides a comparative basis for different
types of refrigeration and air conditioning equipment. It is the Second Law of
Thermodynamics efficiency, which reflects the degrees of the practical state devi-
ating from the ideal state. This parameter represents the room for improving
equipment efficiency, which can enhance the efficiency and competitiveness of
refrigeration and air conditioning equipment of our country.

This manuscript covers the details of the general principle of thermodynamic
perfectibility, which concludes theoretical fundamental, calculating method,
characteristic and significance and influencing factors and so on. Then it carries
out an analysis of thermodynamic perfectibility for the existing energy efficiency
standards, such as household refrigerator, room air conditioner, unitary air con-
ditioner and water chiller and so on. The results show that the thermodynamic
perfectibility value of the household refrigerator compressor is 0. 2~0. 34, and
that of the room air conditioner is 0. 2~0. 3, moreover, that of the unitary air
conditioner is 0. 15~0. 23, and that of the existing water chiller and the being
established energy efficiency standards of water source heat pump is 0. 3~0. 5.
By theoretical analysis and data statistics, it comes out that the energy efficiency
standard of the air source heat pump water heater is between that of the air-air
system and water-water system, which is about 0. 25~0. 33. Finally. it presents
the discussion and studies for the coherence of air-air system and water-water system,
and that of the SEER and IPLV in term of thermodynamic perfectibility.

During the writing of this manuscript, Hua Tian is in responsible for dra-

fting Chapters 2 and 3; Chuntao Liu for Chapters 1 and 5; Zhongyan Liu for
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Chapter 4; Qiuxia Yuan and Xiaofeng Li for Chapters 6 and 7; Li Zhao for Chap-
ter 8; Zeying Zhang, Hong Ling and Guangying Guo et al. are responsible for
data collecting and reduction; and Yitai Ma is in charge of unifying the whole
manuscript. I will like to express thanks to Prof. Zhigang Liu, from Xi’an Jiaotong
University for the review and some valuable comments to this manuscript.

This manuscript is published with the help of Project 2006BAK04A22 sup-
ported by National Sciences & Technology Supporting Program of China. My
thanks are also presented to Chinese Association of Refrigeration, China Refrige-
ration and Air-conditioning Industry Association, China National Institute of
Standardization, Hefei General Machinery Research Institute, and the domestic
and international refrigeration and air conditioning enterprises, who have given
great support in the writing process.

Because of the limitation of my knowledge and capability and the data collec-
ting being not extensive enough, it is hard to avoid the mistakes for the details
and the data in this manuscript. The author is cordial that the general readers can

give comments and correction,

Authors
July,2011
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