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Abstract: To solve the problem of the low utilization ratio of clean renewable energy in public
institutions, the basic information of energy utilization in public institutions was investigated.
The suitability of passive energy use in public institutions was studied. According to the basic
information and evaluation index of passive energy utilization in public institutions, the suitability
of different types of passive energy (solar and geothermal energy) was studied by combining the
resource conditions in different climate zones and the characteristics of energy utilization in typical
public institutions, and the suitability distribution map was formed. In terms of research methods,
the CRITIC (Criteria Importance Though Intercrieria Correlation) method based on the characteristics
of objective data, and the natural breakpoint method based on the structure of objective data, were
selected. Based on the climatic zoning of the buildings, this study conducted a suitability zoning.
Each climatic region of buildings was divided into three sub-regions, which were the passive energy
suitability regions of public institutions in the climatic region of the buildings. Finally, all of the regions
with the same suitability were partitioned in order to obtain the final results. The distribution map of
suitability for the different types of public institution buildings in the different regions is creatively
established, which provides the basis for the selection of passive energy technology application
schemes for public institution buildings in different regions, and provides macro guidance for energy
planners and scheme designers.
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1. Background

After more than ten years of development, with the gradual attention of the state to the energy
conservation work of public institutions, public institutions in various places have carried out many
explorations in their own energy management and have achieved certain results [1–7] The relevant
systems research and construction have been carried out throughout the country [8]. Some provinces
and cities have introduced local approaches and supporting policies. In Beijing, solar hot water systems
are mandatory in new homes. In Fujian, measures have been taken to strengthen the promotion,
application, and management of renewable energy in civil buildings. Guangdong has incorporated
green building management requirements into legislation. Some provinces and cities have carried out
energy consumption data statistics, energy audits, or publicity for some public institutions. At the same
time, however, there are also some problems that restrict the continuous promotion of the establishment
of energy-saving institutions, and have not yet played a role in social demonstration.

In 2017, China accounted for 23.2% of the global energy consumption and 33.6% of the global
energy consumption growth. China has led the world in energy growth for 17 consecutive years.
In 2017, China’s natural gas consumption increased by 15%, accounting for 32.6% of the net increase in
global natural gas consumption. Coal accounted for 60.4% of China’s energy mix in 2017, down from
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the 73.6% of a decade earlier and the 62.0% of 2016 [9]. The five-year plan is an important part of China’s
national economic plan, as well as its long-term plan. It mainly anticipates major national construction
projects, the distribution of productive forces, and a significant proportion of the national economy,
and sets goals and directions for the long-term development of the national economy. The outline of
the 12th Five-Year Plan for the National Economic and Social Development of the People’s Republic of
China (2011–2015) is referred to as the 12th Five-Year Plan. The energy consumption structure of public
institutions in the 12th Five-Year Plan is as follows: electricity accounts for 45.37%, raw coal 30.86%,
and other 23.77%. Compared with 2010, the proportion of electricity increased by 11.07 percentage
points, while that of raw coal decreased by 17.16 percentage points. Compared with 2012, the per
capita energy consumption of the national public institutions decreased by 15.21% in 2017, and the
energy consumption per unit of building area decreased by 12.39%. The average energy consumption
decreased by 12.85% in 2016, and the energy consumption of construction area decreased by 10.17%.
Compared with 2008, the energy consumption per unit building area of public institutions decreased
by 22.9% in 2017, and the per capita energy consumption decreased by 29.4%.

However, as of the 12th Five-Year Plan, China’s total building energy consumption was 857 million
tons of standard coal, accounting for 20% of the country’s total energy consumption. The total energy
consumption of public institutions is 183 million tons of standard coal, accounting for 21.35% of the
total energy consumption of buildings in China, and 4.26% of the total energy consumption of the
whole society. The per capita comprehensive energy consumption is 370.73 kg of standard coal per
person, and the energy consumption per unit building area is 20.55 kg of standard coal per square
meter. The energy consumption per unit area of urban residential buildings is 12.90 kg of standard
coal per square meter, and that of the rural residential buildings is 7.82 kg of standard coal per square
meter. The energy consumption per unit floor area of public institutions is 1.60 times that of urban
residential buildings, and 2.63 times that of rural residential buildings [10].

Donglin Zhang, of Chongqing University, points out that the government’s focus on energy
efficiency in office buildings is to reduce the use of electricity and increase the use of renewable
energy [11]. The energy intensity of office buildings of state organs in China is high, which is an
abnormal situation. Meanwhile, with the development of residential buildings to high-rise and
super-high-rise buildings in recent years, the energy consumption of power facilities has increased
significantly, while the utilization rate of solar energy has decreased significantly, leading to the increase
of energy intensity of such buildings [12]. Moreover, the utilization rate of clean renewable energy in
universities and hospitals is low [13].

To sum up, public institutions are not only an important subject of energy consumption, but also
an important field of energy conservation. This study explores and studies the current status, existing
problems, and causes of passive energy applications, and promotes the use of passive energy sources
in public institutions in China. In view of the current low utilization rate of clean renewable energy in
public institutions, the basic information and research about the energy utilization of public institutions
was carried out in order to study the suitability of passive energy utilization in public institutions,
and to creatively establish the buildings suitable for different regions and different types of public
institutions. The suitability map provides the basis for the selection of passive energy technology
application schemes for public buildings in situations in different regions, providing macro guidance
for energy planning and solution designers.

2. Content

Passive energy: For buildings, renewable energy that can be used in large quantities is a passive
energy source. Renewable energy is inexhaustible, but not all renewable energy can be used for
buildings. So, renewable energy includes passive energy, and solar energy, geothermal energy, and
wind energy are all passive energy sources. The passive energy sources in the study are solar energy
and geothermal energy. Active energy: For buildings, non-renewable energy, secondary energy, and
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renewable energy that cannot be used in large quantities are active energy sources, such as natural gas
(non-renewable energy) and electric energy (secondary energy).

China is located in the eastern part of Eurasia in the Northern Hemisphere, mainly in the temperate
zone and subtropical zone, with relatively abundant solar energy resources. According to the long-term
observation data accumulated by more than 700 meteorological stations nationwide, the annual total
solar radiation in China is roughly between 3.35 × 103 MJ/m2 and 8.40 × 103 MJ/m2, with an average
value of about 5.86 × 103 MJ/m2. China is rich in geothermal resources [14]. More than 2700 geothermal
outcrops have been discovered. Most provinces (districts) in China have different geothermal outcrops,
and there are many hotspots in Yunnan—345 places in Tibet, 342 places in Tibet, 320 places in Hebei,
295 places in Sichuan, and 229 in Guangdong, and so on. Most of the geothermal resources in China
are in the low temperatures and have hot water, and there are only 600 hot spots above 80 ◦C. From the
perspective of geothermal distribution in China, there is a trend of increasing geothermal quantity and
increasing water temperature from the central to the eastern continental margin and the southwest.
According to the survey and evaluation results of the China Geological Survey of the Ministry of Land
and Resources, the amount of shallow geothermal energy resources in the cities above the prefecture
level is equivalent to 95 × 108 t of standard coal, and the annual recoverable resources are equivalent
to 7 × 108 t of standard coal. China has many types of geothermal resources, a wide distribution, large
reserves, and great potential for development and utilization.

In view of the lack of basic data for passive energy applications in public institutions and
the underutilization of passive energy sources, the scope and objectives of the research are first
determined. The utilization of solar energy in public institutions mainly includes photothermal
conversion, photovoltaic power generation, and solar lighting, and the utilization of geothermal energy
in public institutions mainly includes underground water source heat pumps and soil source heat
pumps. The main types of public institutions are government agencies (mainly office buildings) and
educational buildings (for teaching in universities). In the three aspects of building and health-related
buildings (mainly in outpatient and inpatient buildings), passive energy mainly considers solar energy
and shallow geothermal energy. The utilization of solar energy is photothermal conversion, and the
utilization of geothermal energy is shallow geothermal energy.

Public institutions were referred to as “government agencies” in early comprehensive policy
documents. Among the ten key energy-saving projects in the “11th Five-Year Plan”, the “Government
Institutions Energy Conservation Project” defines government agencies as government agencies,
institutions, and social organizations at all levels, including the military, armed police, education,
public services, and so on. Government agencies include party organs, people’s organs, administrative
organs, Chinese People’s Political Consultative Conference organs, judicial organs, procuratorial
organs, and other public institutions, such as those directly under the state organs, and receiving all or
part of financial funds for education, science and technology, culture, health, sports, and other related
public welfare industries. Business unit organizations include social groups and related organizations
such as workers, youth, and women who use financial funds in whole or in part. In the Regulations
on Energy Conservation of Public Institutions promulgated in October 2008, public institutions are
defined as state organs, institutions, and organizations that use financial funds in total or in part [15].

2.1. Government Buildings

Government buildings are public buildings constructed by central or local governments at all
levels through financial allocation or administrative financing, and they are exclusively used by
government departments at all levels. Government office buildings are mainly used for public
management affairs and public services. The social functions they carry are necessary for social
and economic development. The distribution of building energy consumption aims to meet the
reasonable-use functions of buildings [11]. (1) Functional features of government office buildings:
(a) Office space, including the leadership office and the general staff office. (b) Public service rooms,
including conference rooms, reception rooms, printing rooms, archives, information centers, mailrooms,
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guard rooms, toilets, and so on. (c) Equipment room, including refrigeration machine room, variable
pressure pump room, elevator machine room, power distribution room, and so on. (d) Auxiliary rooms,
including canteens, fire rooms, garages, and so on. (2) Government building features: Government
buildings are mostly multi-story buildings with sloping roofs or high-rise buildings with flat roofs.
Limited by decoration and energy-saving standards, few government office buildings are equipped
with glass curtain walls. The exterior is solemn and there is no balcony [16].

The factors affecting the energy consumption of government office buildings are as follows:
(1) Construction scale. Buildings larger than 20,000 m2 are classified as large government buildings,
otherwise, they are classified as non-large government buildings. According to the survey and analysis,
in non-large government office buildings, the energy consumption generally decreases with the
increase in the building scale, but it shows a smooth trend in a certain interval. In general, the energy
consumption per unit area of large government office buildings is much lower than that of non-large
government office buildings, as shown in Figures 1 and 2.
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Figure 1. Relationship between the scale and energy consumption of non-large government
office buildings.
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(2) Air conditioning form. The survey found that the energy consumption of government office
buildings is easily affected by personnel behavior and load rate [17]. Therefore, although the central
air conditioning system is superior to the non-central air conditioner in the performance of a single
unit, the application process is not for a central air conditioning system to save energy and the central
air conditioning system [11], as shown in Figure 3.
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2.2. University Building

A university building is not a building, but a building group that contains many types of buildings.
The functions of various buildings are not identical. The main types of college buildings are as
follows: (a) Laboratory building. Most of the equipment used in the experimental building is mostly
used during the day, and its energy consumption is closely related to various professions. Therefore,
the energy consumption of the experimental building is significantly related to the type of colleges
and universities. (b) Administrative building. The administrative building is mainly an office space.
The density of the energy consumption is related to the working hours. The energy consumption is
related to its scale. The site has high requirements for environmental comfort. The air conditioning
energy consumption is large in summer, and the energy consumption of indoor office equipment is
relatively fixed. The frequency of use of power equipment, such as elevators, is high during commuting
hours. (c) Teaching building. The teaching building is a place for students to study and attend classes.
As a result of the concentration of personnel, the main energy-consuming equipment in winter is certain
lighting fixtures and multimedia. In summer, the air-conditioning energy consumption is too large,
and the utilization rate of night classrooms affects the total energy consumption of such buildings.

From what has been discussed above, the sum of the energy consumption of different functional
buildings in colleges and universities constitutes the total energy consumption of campus buildings.
The energy consumption of public buildings in colleges and universities is related to many factors, such
as the climate zone in which universities are located, as well as the types of colleges and universities.
However, each university building group includes seven categories, namely: laboratory buildings,
administrative buildings, teaching buildings, gymnasiums, libraries, dormitories, and restaurants.
Common public buildings (because dormitories and canteens are gradually contracted by enterprises,
so they are not in the scope of public institutions): the energy consumption of these buildings accounts
for a large proportion of the total energy consumption of the campus [18], and the research is mainly
based on teaching buildings.

2.3. Hospital Building

The outpatient department is the first place to contact the patient. The patient and family members
must come to the hospital first to register in the clinic, and then will distribute to the various parts
of the hospital. Therefore, the outpatient building is the place with the highest population density.
Hospital composition: According to the functional department, it can be divided into various outpatient
departments, public departments, and medical technology departments. The outpatient department
includes the departments of internal medicine, surgery, pediatrics, office, treatment room, and so on.
The public department includes the registration office, the toll collection office, the checkout office,
and the medicine taking office, and the medical technology department includes the laboratory and
the X-ray inspection room. Characteristics: (1) The flow density is large, and the stagnation time is
extremely long. (2) The service target is a special group, so the air environment quality in the ward
is very high. (3) The air conditioning system is a seasonal air conditioning system. (4) There is a
certain pressure difference between the inside of the clinic and the corridor, so as to maintain the
positive pressure in the room [19]. (5) Seasonal characteristics: The survey found that the seasonal
characteristics of hospital energy consumption are significant. The hospital’s electricity consumption
is different in different months. Electricity peaks occur in July–September, while other seasons use
less electricity, as shown in Figure 4. (6) Regional characteristics: Because the number of hospitals
and climate characteristics are different in different regions, the energy consumption varies greatly,
as shown in Figure 5 [20].
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Figure 5. Comparison of the average energy consumption and average energy consumption of the
average unit building area in each city.

3. Methods

Currently, the main method of suitability research is an indicator using the weight method, and
currently, the method of determining the weight can be divided into the subjective weight method,
the objective weight method, and the main objective weight method. The subjective weighting method
is a kind of method in which researchers assign weights to each index according to their subjective
value judgment. This kind of method is divided into the expert evaluation method, analytic hierarchy
process, and so on. The weight of each index depends on the knowledge structure and personal
preference of each expert. Although this is a good reflection of the subjective will, it lacks scientific
stability. Considering its obvious defects, it is generally only applicable to the evaluation of data
collection difficulties and information that cannot be accurately quantified. The objective weighting
method is used to determine the weight according to the relationship between the original data, using
a certain mathematical method. The judgment result does not depend on the subjective judgment
of the person and has a strong mathematical theoretical basis [21]. Combination weighting method:
Combining the results of subjective and objective weighting methods.

3.1. Method Selection

In the empowerment of the indicator system, the existing method of empowerment is both
subjective and objective. Because this research is relatively pioneering, there are few domestic related
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researches. Therefore, the subjective empowerment method seems very weak. At this stage, the most
widely used method of objective weighting is the entropy method [21–23].

Entropy was originally a thermodynamic concept. It was introduced by Claude Elwood Shannon
to information theory, and it has been widely used in engineering, social, and economic fields [24–26].
In general, if the entropy of an index is smaller, the greater the degree of variation in the value of
the target, the greater the amount of information, and the greater the role of the overall evaluation,
the greater the amount of weight it has in the overall evaluation. On the contrary, the greater the
entropy (Ej) of certain indicators shows the smaller the degree of variation of its index value, the smaller
the amount of information provided, the smaller the comprehensive evaluation of the role, and its
weight should be smaller. The information entropy calculation formula of the indicator j is as follows:

E j = −(ln m)−1
m∑

j=1

pi j · ln pi j (1)

where, m is the number of objects to be evaluated, and pi j =
di j

m∑
j=1

di j

if pi j = 0, we define the following:

lim
pi j→0

pi j · ln pi j = 0 (2)

Scope of application: (1) can be used to determine the weight of the indicators in any evaluation
question, and (2) can be used to eliminate the indicators that contribute little to the evaluation results
in the indicator system [22]. Advantages: Objectivity, relative to those subjective valuation methods,
the accuracy is higher and the objectivity is stronger, which can better explain the results obtained.
Adaptability can be used for any process that needs to determine the weight, and can also be used
in combination with some methods. Disadvantages: only the influence of the index variation on
the weight is considered, and the conflict between the indexes is not considered [23]. To sum up,
in order to make up for the shortcomings of the entropy method, we have chosen the CRITIC (Criteria
Importance Though Intercrieria Correlation) method as the method of empowerment in this study.
Its basic idea is to determine the objective weight of the indicators based on two basic concepts.
First, the contrast intensity, which represents the value difference between the different evaluation
schemes of the same index, is expressed in the form of standard deviation, that is, the standard
deviation difference indicates the value difference between the different schemes within the same index.
The larger the standard deviation is, the greater the value difference between different schemes will
be. The second is the conflict between the evaluation indicators. The conflict between the indicators
is based on the correlation between indicators. For example, there is a strong positive correlation
between two indicators, indicating that the conflict between two indicators is low. The first j indicators

and other indicators of the conflicting quantitative indicators are for
n∑

i=1
(1− rt j), rtj is the correlation

coefficient between evaluation index t and evaluation index j, and σj is the standard deviation of the
index j. The determination of the objective weight of each index is a comprehensive measure of the
comparative strength and conflict. If n is the number of evaluation indicators, let Cj denote the amount
of information contained in the indicator j, then Cj can be expressed as follows:

C j = σ j

n∑
i=1

(1− rt j) (3)
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where, σj is the standard deviation of the jth index. The larger the Cj is, the more information the
indicator j contains, and the greater the relative importance of the index is, so the objective weight Wj
of indicator j should be as follows [27]:

W j =
C j

n∑
j=1

C j

(4)

3.2. Selection of Indicators

The evaluation index of passive energy utilization of public institutions is determined. When the
selection of the index is taken into consideration, it considers both the supply side and the demand side
and covers the characteristics of public institutions and the characteristics of energy [28]. According to
the basic information and evaluation indexes of the passive energy utilization of public institutions,
combined with the resource conditions in different climate zones and the characteristics of the energy
use of typical public institutions, the research on the suitability of different types of passive energy is
conducted so as to form the suitability distribution map.

Considering the characteristics of public institutions and passive energy, from the perspective of
the supply-side, the energy distribution in various regions is extremely important. The amount of
energy in a region can reflect how much energy the region can provide to public institutions, which
plays a major role in the suitability research index system. From a macro point of view, the application
of technology is not considered. Therefore, technical indicators related to passive energy, such as
average sunshine duration and hydrogeological factors, are not considered in this study. In addition,
economic factors should also be considered. This study selects regional fixed asset investment. Because
public institutions are funded by the government to complete construction projects, the selection
of fixed asset investment can reflect the size of the government’s investment in the construction of
the area.

From the demand-side perspective, it is necessary to understand the building’s energy use
characteristics. From the perspective of the nature of building energy consumption characteristics, it
can be seen from the existing building climate zoning map that the energy consumption characteristics
of all kinds of buildings are the same in each partition. Therefore, in the research on the passive energy
suitability of public institutions, this research is carried out based on the climate zoning map. From the
perspective of building energy consumption characteristics, the energy consumption index of public
institutions is basically the same, so the number of public institutions can be used to reflect the size of
the energy consumption.

The mathematical explanation for this is as follows: assume that the five climate zones are I1, I2, I3,
I4, and I5. According to the characteristics of the climate zone, the energy consumption characteristics
of the buildings in each climate zone are the same. The suitability of renewable energy in buildings is
influenced by factors such as building energy consumption. The main component of building energy
consumption is the building load. Estimating the building load of the entire city can be calculated by
the area thermal index method. Assume that the number of cities studied in the I1 climate zone is m.
As the cities are all in the I1 climate zone, the area heat index (a1 = a2 = . . . = am) is the same, and the
total area of the public institutions in the kth city is Sk. Therefore, the total load of all of the public
institutions in the kth city is Fk = ak × Sk. In the later data processing, the most normalized method will

be used, and the normalized data will be F∗k, F∗k =
F∗kmax−Fk

F∗kmax−F∗kmin
=

akSkmax−akSk
akSkmax−akSkmin

=
Skmax−Sk

Skmax−Skmin
. Assuming

that the number of public institutions is n and the S
n = α of each province is the same, then Sk

nk
= α

is the same. So, F∗k =
Skmax−Sk

Skmax−Skmin
=

αnkmax−αnk
αnkmax−αnkmin

=
nkmax−nk

nkmax−nkmin
. Thus, the main factor that ultimately

affects energy consumption is the number of buildings.
In summary, this study conducted a suitability study on the basis of building a climate zoning

map. The selected indexes were the average growth rate of the fixed asset investment, passive
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energy distribution in various regions, the number of public institutions, and energy consumption per
unit area.

4. Research Process

In this study, the objective weighting method was used as the weighting method of the evaluation
system, and the natural breakpoint method was used as the partitioning and data visualization method.
Both of them are based on the characteristics of the data, excluding subjective factors to get the results,
and they follow the scientific principle–the principle of objectivity, and the principle of feasibility by
considering the characteristics of public institutions of passive energy suitability, in order to select
the evaluation index. Then, the dirty data are removed by data features, and then the data are
normalized. Secondly, the weight of the indicators is given, and the final score is obtained again.
Finally, the natural breakpoint method was used to divide the country into 10 suitable areas (data
visualization). In order to avoid subjective factors, CRITIC has made up the subjective disadvantages
of the subjective empowerment law. This method has a strong objectivity and can indicate the degree
of correlation (independence) between the indicators. At the same time, the natural breakpoint method
is a statistical method for classification according to the objective data structure [29].

In the research on the passive energy suitability of public institutions, it is necessary to construct
a corresponding evaluation system, which is generally required in order to give weight and score,
and to find out the demarcation points for partitioning. Empowerment becomes the most important
step. However, at the same time of empowerment, because of the great difference in the degree of
data fluctuations, it is necessary to filter and eliminate the data, and then to conduct standardized
processing. Therefore, the idea of this study is to screen and eliminate the data first, then carry out
standardized processing, and finally carry out empowerment. In normalization, MMN (Min-max
normalization) is a linear transformation of the original data, so that the resulting value maps are
between (0–1) or some self-defined interval. The transformation function is as follows:

X∗ =
X −Xmin

Xmax −Xmin
(5)

X∗ =
Xmax −X

Xmax −Xmin
(6)

If the larger play a superior role in the index evaluation system, Equation (5) is used, otherwise
Equation (6). Where, Xmax is the maximum value of the sample data and Xmin is the minimum value
of the sample data. The disadvantage of this method is that when there are individual dirty data, such
as an attribute value that is too large or too small, it may lead to changes in Xmax and Xmin, which in
turn affects the processing of the entire data. At this time, only the greatest value normalization can be
redefined. The extreme value has the exclusion of dirty data [22].

In mathematics, the difference of two orders of magnitude can be regarded as the infinity of the
higher order ratio and the infinitesimal of the lower order ratio. Therefore, it is necessary to consider
the fluctuation degree of data when selecting indicators, and to try to select the one with the fluctuation
degree within two orders of magnitude. If it is not within two orders of magnitude, data filtering and
elimination are required. It can be observed that in an indicator, the interval within two orders of
magnitude is taken to cover most data, and the interval is (ai, bi), where, bi/ai < 100. Let pi be the
data of the indicator. If pi > bi, the value takes 1 after normalization. If pi > ai, the value takes 0 after
normalization. The calculation is shown in Tables 1–3.
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Table 1. Some provinces’ and cities’ geothermal energy data processing.

Province Geothermal Energy
[MJ/(◦C ×m2)]

Standardization
(Unchecked Dirty Data)

Standardization
(Checked Dirty Data)

Fujian 157.73 0.01 0.19
Gansu 160.09 0.01 0.19

Guangxi 506.46 0.02 0.88
Hainan 565.13 0.03 1.00
Jiangsu 413.38 0.02 0.70
Qinghai 63.62 0.00 0.00
Sichuan 454.55 0.02 0.78
Tianjin 496.89 0.02 0.86

Xinjiang 18,764.20 1.00 1.00
Zhejiang 532.76 0.03 0.94

Note: The formula for the standardization of this indicator is Equation (5) [30]. Of a total of 31 sets of data, we
selected 10 sets of data.

Table 2. The original data of each indicator of some provinces.

Province Average Growth Rate of
Fixed Asset Investment

Number of Public
Institutions

Solar Energy Multi-Year
Average (0.01 MJ/m2)

Fujian 0.10 117,063 1.47
Gansu −0.20 69,259 1.46

Guangxi −0.40 86,813 1.68
Hainan 0.03 26,451 1.66
Jiangsu 0.11 127,608 1.38
Qinghai 0.14 41,668 1.61
Sichuan 0.16 103,631 1.03
Tianjin 0.19 15,678 1.57

Xinjiang −0.02 54,331 1.64
Zhejiang 0.11 44,668 1.22

Table 3. The normalization of various indicators in some provinces and cities.

Province Average Growth Rate of
Fixed Asset Investment

Number of Public
Institutions

Geothermal
Energy Solar Energy

Fujian 0.85 0.09 0.19 0.68
Gansu 0.34 0.52 0.19 0.66

Guangxi 0.00 0.36 0.88 1.00
Hainan 0.72 0.9 1.00 0.97
Jiangsu 0.86 0 0.70 0.54
Qinghai 0.91 0.77 0.00 0.89
Sichuan 0.95 0.21 0.78 0.00
Tianjin 1.00 1 0.86 0.83

Xinjiang 0.64 0.65 1.00 0.95
Zhejiang 0.85 0.74 0.94 0.30

Note: As the quantity of public organizations are reflected by the energy consumption, and the lower the quantity
of energy consumption, the formula for standardization selection is Equation (6).

As the number of public institutions can objectively reflect the local energy consumption,
the amount of energy can objectively reflect the local passive energy supply. Therefore, the weight of
these two indicators is large, as shown in Figure 6.
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Figure 6. Weight diagram of passive energy for public institutions.

The final score for each region is as follows:

F = W ·X∗ (7)

The calculation results are as shown in Figure 7.
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Figure 7. Public institution passive energy score map.

Finally, the data are partitioned and visualized in the form of a graph. The method used is the
natural breakpoint method in ArcGIS. The natural breakpoint method is a statistical method that
classifies according to the statistical distribution law, which can maximize the difference between classes.
There are some natural turning points and feature points in any statistical series. With these points,
the research objects can be divided into similar groups. Therefore, the crack itself is a good boundary
for grading. Generating statistical data into frequency histograms, slope curves, and accumulated
frequency histograms all help to find natural cracks in the data. This can be understood as follows:

1. The smallest difference within the class, the largest difference between classes
2. A map grading algorithm that considers that the data itself has a breakpoint and can be graded

using the characteristics of the data.
3. The algorithm principle is a small cluster. The clustering end condition is that the variance

between groups is the largest and the variance within the group is the smallest.

A suitability map was formed according to the above method.
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5. Research Results and Analysis

The passive energy suitability of public institutions is based on the characteristics of public
institutions to conduct zoning research. Therefore, it is necessary to classify public institutions with the
same architectural characteristics into a class of suitability research. Therefore, on the basis of building
climate zoning, suitability zoning was carried out. Each building climate region was divided into three
sub-regions (suitability region, general suitability region, and unsuitable region), which serve as the
passive energy suitability region of public institutions in the building climate region. Then, the suitable
areas, general suitable areas, and unsuitable areas of different climate zones were classified into passive
energy suitability divisions of national public institutions, and then the appropriate areas, general
suitable areas, and unsuitable areas of the country were divided into 10 different areas. The Figures 8–11
show the following: (1) the suitability map of passive energy use in public institutions was roughly
the same as the trend of the energy distribution maps, that is to say, places with more passive energy
sources are more suitable for public institutions. (2) The suitability map was based on the architectural
climate map as a base map, so it contains the energy consumption characteristics of the building. From
the details, the trend of the suitability map of passive energy use in public institutions was not exactly
the same as the trend of energy distribution maps. (3) The development of buildings to the upper
levels has led to a significant decline in the utilization of solar energy in government office buildings,
but the solar energy in Yunnan is abundant, so government office buildings are more suitable for solar
energy [12]. This conclusion is consistent with the distribution map I have drawn. (4) Taking Beijing
as an example, Guanghui Xu evaluated the geothermal energy in Beijing, and listed a large number
of engineering cases to prove the suitability of ground source heat pumps in public institutions in
Beijing [31]. This conclusion is consistent with the distribution map I have drawn. The distribution
map is shown in the Figures 8–11. The higher the level of appropriateness, the more appropriate, that
is to say, the darker the color, the more appropriate.
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