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Introduction

In this book, the passive cooling of external surfaces of buildings by
water evaporation under natural climate is deeply presented. The
overall absorptivity, reflectivity and transmissivity of solar radiation
are analyzed for building surfaces, which are transparent or non-
transparent and covered with water film. Mathematical models dy-
namically simulate three typical thermal situations of roofs which are
covered with thick storage water, stationary water film and flowing
water film respectively. The concept of "surface evaporation resis-
tance” is firstly introduced for quasi-saturation porous medium to es-
tablish a heat balance equation on the surfaces. The calculation
methods of surface evaporation rate and surface accumulated evapo-
ration mass are discussed. A one-dimension calculation model is
made for temperatures and moisture fields in moist porous media,
and applied to predict the evaporation cooling of wet sand layers un-
der periodic boundary conditions. The dynamical characteristics of
temperature and moisture fields in sand layers are obtained by nu-
merical calculation, it shows the heat and moisture transfer regulari-
ties inside the wet sand layers.

This book is a reference for the high school teachers and students
who engage in the profession of architectural technology and sci-
ence, and also helpful for the researchers and engineers who work in
the areas of the cooling, energy saving and thermal engineering of

buildings.
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Preface

The aim of scientific research is to search for the truth and the pur-
pose of technological invention is to benefit humanity. Science and
technology have to base on the interests of human beings. Since ar-
chitecture is closely related to the habitation and movement of hu-
man beings, its purpose is to create a healthy and comfortable space
and environment for the people. A person has five sensory organs:
ear, eye, nose, tongue and body, each of which has different func-
tion: hearing, seeing, smelling, tasting, touching and producing
hot and humidity senses. Architectural physics is directly related to
the pleasure and comfort of above feelings, therefore it deserves
more attentions. In fact, architectural physics has become a new hot
spot and direction of architecture.

To bring benefit to humanity, we must have in mind the entirety
and the future of humankind, therefore we have to take the mutual-
istic symbiosis between nature and human beings as a starting point.
Special omens like energy crisis, environment pollution and climate
abnormality which are common worldwide recently warn us that we
have to give consideration to both things together: the comfort of
human habitation environment and energy saving and environment
protection. The invention and development of technology give us a
lot of measures to use some man-made apparatus for improving the
quality of habitation environment. For instance, one can change the
tlluminance of spaces by using electric lights, change air circulation
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by using ventilators and change temperature and humidity by using
air conditioning systems. We do gain much advantages from these
apparatus, but we have to see that these apparatus can also consume
a great lot of energy and resources. By comparison, our ancestors
achieved the same purpose of improving their habitation environment
mainly based on natural regulations and much less on man-made ap-
paratus. There were many experiences and methods which deserve
excavation, use for reference and understanding from a theoretical
view-point. .

The idea of cooling by evaporation is from the phenomenon of cool-
ing body by perspiration. This idea has been applied for cooling the
surfaces of buildings since 1930’s. Dr. Meng Qinglin started his in-
vestigation into this topic in the middle of 1980’ s when he was
studying in Chongqing Architectural University as a doctor candidate
under the guidance of Professor Chen Qigao. Since graduation, he
has been working in the Department of Architecture , South China
University of Technology. During this period, he continues his re-
search along this direction and tries further to make a deep theoreti-
cal description and quantitative analysis to this cooling principle. He
achieves a lot. This book is a summarization of his investigations.
His work coincides well in the direction mentioned above, and there-
fore deserves of appreciation and encouragement. It is not surprising
that his investigation received the support from the National Natural
Science Foundation and Guangdong Provincial Natural Science
Foundation. I believe that this book will play an important role in
the improvement of thermal environment through natural regulation
and under the prerequisite of energy saving.

The staffs of the Institute of Architectural Science and Technology
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of South China University of Technology are investigating into those
areas such as architectural acoustics, thermal engineering, architec-
tural optics, CAD and construction. Their work is fruitful. I hope
that more and more books could be published in the future and they
will make greater contributions to the development of architectural
science and technology of China.

Dr. Meng’s book will soon be published. He asked me to write a
preface. I take the liberty of writing above words to express my sin-

cere congratulations to him.

Wu Shuoxian
2001.1.4
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