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ABSTRACT: The function of a building is to yield an agreeable indoor micro-climate that makes people feel comfortable.
However, in the modern society, there is a conflict between the increasingly went short of energy and the highly thermal
comfort. In recent years, artificial intelligent Thermal Insulation began to be applied in architectural engineering. In this
article, we will research the artificial intelligent thermal insulation through the factors which affect the insulation performance.
Used to study the main material basis of artificial intelligence and the ability to realize the artificial intelligence technology
platform machine is computer, artificial intelligence and computer is the development history of the development of science
and technology together. In addition to computer science, artificial intelligence also involves information theory, cybernetics,
automation, bionics, biology, psychology, mathematical logic, linguistics and philosophy of medicine and the multi-discipline.
Artificial intelligence research mainly includes: knowledge representation and automated reasoning and search methods,
machine learning and knowledge acquisition, knowledge processing, natural language understanding, computer vision,
intelligent robot, automatic programming, etc. Now no unified principle or paradigm of the artificial intelligence research.
In the experiment, we can conclude that the artificial intelligent thermal insulation design should take the material of the
building external wall, the color of the wall and directions of the buildings into consideration. One thing is worth mentioning,
this artificial intelligent design not only creates a cool and refreshing indoor environment for people, but also reduce energy
consumption.
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1. Introduction

With the growth of energy demand in the world at present, especially Chinese energy demand in the construction industry also
reached its peak. Nowadays, as people’s living standard improves, building energy consumption will eventually become the
largest energy consumption industry. So in order to meet the need of building energy saving, people will be most likely to use
the building materials which is thermal insulation. Such kind of building materials can reduce the energy consumption to sustain
the comfortable temperature in the building and thus to promote the development of thermal insulation materials [1]. In recent
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years, as artificial intelligence began to be applied in architectural engineering, artificial intelligent thermal insulation performance
design emerged. This design can help to reduce the refrigeration energy consumption in modern building so as to achieve
sustainable development [2].When the 1950 s, successfully developed a digital computer, the researchers began to explore
whether human intelligence can simplify processing into a symbol. Research focuses on Carnegie Mellon University, Stanford
University and the Massachusetts institute of technology, and have their own independent style of study. JOHN HAUGELAND
call these methods GOFAI (good old-fashioned) artificial intelligence. [3] in the ’60 s, symbol method on small certification
process simulation advanced thinking has a great deal of achievements. Based on control theory and neural network method in
the secondary. [4] 60 ~ 70 s researchers sure sign method can succeed to create strong ai machine, and it is also their goals.

Cognitive simulation economist Herbert Simon and Alan Newell, the study of human problem solving ability and try to its form,
at the same time they lay foundation for the basic principle of artificially intelligence, such as cognitive science, operational
research and management science. Their team used the psychology development with the results of the experiment simulation
program of human problem solving method. This method has been inherited from the Carnegie Mellon university, and to SOAR
execution to peak in the 80 s. Based on logic, unlike Alan Newell and Herbert Simon, JOHN MCCARTHY think machines do not
need to simulate human thought, and should try to find the essence of abstract reasoning and problem solving, no matter
whether people use the same algorithm. He at Stanford university laboratory dedicated to use formal logic to solve a variety of
problems, including knowledge representation, intelligent planning, and machine learning. Committed to the logical method and
the University of Edinburgh, and contribute to other places in Europe to develop programming language PROLOG and logic
programming science. “the logic” of Stanford university researchers (such as Marvin MinSi and Seymour, put) found to solve
the difficult problem of computer vision and natural language processing, need special solutions - they believe that there is no
simple and general principles (such as logic) can achieve all of the intelligent behavior. ROGER SCHANK describe their methods
of “the logic” for SCRUFFY. The commonsense knowledge (e.g., DOUG LENAT CYC) is an example of SCRUFFYAI, because
they have to manually write once a complex concept. Based on knowledge about a large capacity memory computer in 1970, the
researchers begin with three methods respectively to knowledge structure as application software. The “knowledge revolution”
contribute to the development of expert system and plan, this is the first successful form of artificial intelligence software.
“Knowledge revolution” at the same time to make people aware of the many simple artificial intelligence software may need a lot
of knowledge.

The left part of the article is organized as follows. Chapter two will introduce the state of the art, including artificial intelligent
thermal insulation building exterior wall and factors affecting thermal insulation performance. Chapter three will show the
readers the method to study artificial intelligent thermal insulation design, relationship between materials, colors, directions and
thermal insulation parameters. Chapter four will analyze the result. Chapter five will be the conclusion.

2. State of the ART

2.1 Artificial intelligent thermal insulation building exterior wall
Exterior wall of the building as a barrier between the indoor and outdoor environment, which has a great influence on the
temperature, humidity and indoor comfort. So thermal insulation performance design is the key for energy saving. As the third
phase of the mandatory implementation of energy-saving standards put forward a few requirements for external wall energy
saving which the traditional poor thermal insulation wall structure cannot reach any more. And with the deepening of the reform
for building, there have been a variety of energy-saving wall structures, such as artificial intelligent building envelope, composite
solid wall, etc .

Considering the building lighting, thermal insulation, field of vision, shading, voice insulation and some other factors, artificial
intelligent insulation performance design aims to build a variable structure outside the building which can be adapt to the
external environment by manual or automatic flexibly and maintain a comfortable, healthy indoor environment at a low energy
consumption [5]. In a word, artificial intelligent insulation performance design is the combination of highly efficient thermal
insulation material and solid load-bearing wall and fully exert their advantages.

2.2 Factors affecting thermal insulation performance
The thermal insulation performance is affected by a few factors. Firstly, thus different wall materials have different thermal
physical parameters, different structures create disparate indoor environments. Secondly, according to different climatic
conditions, the color of the wall is quite important. For the thermal insulation, we should choose the color whose absorption rate
is low. Last but not least, similar to the effect of the color of the wall, the solar radiation intensity is different from diverse
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directions [6]. So the direction also have an impact on thermal insulation performance. Here’s a picture of the buildings in
domestic central business district.The child symbolic method.

Symbol stagnation of artificial intelligence in the 80 s, a lot of people think the symbol system can never imitate all human
cognitive process, especially the perception, robots, machine learning and pattern recognition. Many researchers begin to pay
close attention to the child symbol methods to solve specific problems of artificial intelligence [7].

From bottom to top, interface AGENT, embedded environment (robot), behaviorism, new AI researchers in the fields of robot,
such as RODNEY BROOKS, no symbols and focus on the mobile robot of artificial intelligence and survival of the basic
engineering problems. Their work once again focus on early cybernetic researchers point of view, and at the same time used in
artificial intelligence control theory is proposed [8]. This is consistent with the characterization of perception in the field of
cognitive science thesis is: higher intelligence needs individual representation (e.g., mobile, perception and image). Computational
intelligence in the 80 s DAVID RUMELHART again put forward such as neural networks and connectivity. This method and
other symbols, such as fuzzy control and evolutionary computation, all belong to the category of computational intelligence
discipline research [9].

In the 90 s, the artificial intelligence research to develop sophisticated mathematical tools to solve the problem of specific
branch. These tools are the real scientific method, that is, the results of these methods is measurable and verifiable, is also the
reason for the success of the artificial intelligence. Common mathematical language also allows for discipline cooperation (such
as mathematics, economics or operational research). STUART j. RUSSELL and PETER NORVIG is pointed out that the progress
as “revolution” and “NEATS success”. Has been criticized for these technologies are too focused on specific issues (See figure
1), without considering the long-term goal of artificial intelligence [10].

Figure 1. Domestic central business district

3. Methodology

According to the artificial intelligent thermal insulation performance design, here we will make an experiment to analyze the
effect of different factors on thermal insulation performance. First, we will introduce thermal insulation parameters of different
materials. Integration method.

Intelligent AGENT paradigm intelligent AGENT is a perception of the environment and make action to achieve the target system.
The simplest intelligent AGENT is a program that can solve specific problems. More complex AGENT including human and
human tissue (such as the company) (See figure 2). This paradigm allows researchers to study individual problems and find out
useful and to validate the scheme, and does not need to consider a single method. An AGENT can be used to solve the problem
of specific any feasible method - some AGENT symbol method and logic method, some are symbolic neural networks or other
new methods. Paradigm also provide researchers with a common language of communication with other areas, such as the
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                           Material               Density                       Specific heat    Thermal conductivity

                  Reinforced concrete                2500                                   0.92 1.74

                       Hollow block                 1350                                   1.05 0.639

                   Polystyrene board                   30                                   1.38 0.042

                           Concrete                 2300                                   0.92                                 1.51

                           Slag brick                 1800                                   1.05  0.81

λt = λ +  δt (t - 25)

λw = λ (1 + ωvδ w)

decision theory and economics (also using the ABSTRACT concept of AGENTS). Intelligent AGENT paradigm is widely
accepted in the 90 s. AGENT architecture and some cognitive architecture the researchers designed a system to handle more
ANGENT of interaction between intelligent AGENT in the system [10]. A system contains part of symbol and the symbol system
called hybrid intelligent systems, and the study of this system is artificial intelligence system integration. Hierarchical control
system is to response level symbol AI and AI provide highest level of traditional symbols Bridges, eased planning modeling time
and the world at the same time. RODNEY BROOKS’s SUBSUMPTION ARCHITECTURE is a early classification system plan.
Machine translation, intelligent control, expert system, robotics, language and image understanding, genetic programming a
robot factory, the automatic programming, aerospace applications, the huge information processing, storage and management
(See table 1), implement combined life unenforceable or complex or large tasks and so on [11].

Figure 2. The application in real life

Second, on one hand, the transfer function of the composite wall is lower than that of the single wall, and the phase delay is also
increased obviously. On the other hand, the amplitude and phase frequency characteristic curves of the transfer function are the
same [12]. In addition, thermal conductivity is a function combines temperature and humidity [13]. The formulas are as follows:

{

Table 1. Thermal insulation parameters of different materials

100

100 (1)
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K =

4. Experiments

In the model samples, we will use different values to test the function of the artificial intelligent thermal insulation design.
Compared to reinforced concrete and other traditional materials, artificial intelligent thermal insulation design performs much
better. The flowing table 2 is about the solar radiation value of several directions under the thermal insulation design [14].

From the table, we can conclude that the heat flow of east and west wall surface is relatively the same in summer. Its heat flow
is about 1.14 times of the southand1.48 times as much as the north. Especially glass wall, insulation layer is also needed. Thus
the load of the wall is different in every direction, and the materials are always different the thermal insulation system should be
designed according to the direction of the building [15]. It is worth mentioning that machine translation is an important branch
of artificial intelligence and the first application domain [16]. The most interesting should be in the application of artificial
intelligence is a robot the robot actually range is very wide, not only includes a variety of appearance of intelligent robot,
including some used in industrial production, is used to replace human labor robot, the robot technology is now only a certain
function of the robot in manufacturing has made certain achievements, but to develop a multifunctional, humanized intelligent
robots, also need a lot of time. Then, we see in science fiction of the contradiction between human and robot will become a
reality.

But has had the mt achievement view, the output quality of mt system is far away from the ultimate goal is still; the quality of mt
is a key to the success or failure of the mt system [17]. Chinese mathematicians, professor linguist Zhou Haizhong in the machine
translation for 50 years, this paper points out: to improve the quality of mt, the first thing to solve the issues of language itself
rather than programming problem; Several programs to do mt system alone, must be unable to improve the quality of mt; In the
human is not yet clear how the brain for language under the condition of fuzzy recognition and logical judgment, mt to reach the
level of “faithfulness, expressiveness and elegance” is impossible[18].

5. Conclusion

With the rapid development of economy and the improvement of people’s living standard, people’s demand for living environment
is becoming higher and higher. In pursuit of a healthy and comfortable indoor environment, modern architecture has been trying
to improve the indoor environment by artificial intelligent thermal insulation design. As a means of climate adaptation, building
heat insulation design is suitable for different areas and buildings. According to the experimental data, we can know that the
thermal insulation design can help to create a comfortable indoor environment at a minimum consumption. And the materials,
colors and directions also have great impacts on the insulation performance. On the other hand, this design can help to promote
the development of building thermal insulation materials industry. Last but not least, as energy conservation and environmental
protection is the theme of the times, it is imperative to consummate the artificial intelligent thermal insulation design.
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East 373 530 585 543 415
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Table 2. Solar radiation value of several directions
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