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New energy major course textbook outline
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Four years and eight semesters of university,
eight textbooks and teaching outlines
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Textbook Description: New energy technology is advancing rapidly, and new energy has become the
primary productive force of the future economy. Because new technologies and products emerge every
month, the latest edited content of the textbook meets the teaching needs of universities.



PART 01
HTREIR DA -5 DL FH A A

New energy technology and application basis
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Overview of new energy technologies

01
BRAENSE AR 5 X

New energy technology definition

W REIE B AL 1 1 i mT 7 2 AR 5 AN 5 RE I
MR, WOKRHAES MUAES 7KABSE.

New energy technology refers to the use of
renewable energy and clean energy technologies,

such as solar, wind, water and so on.

02
B BAL 2

Classification of new energy
technologies

WRB IR AR B ARPHRERIA Y KAERL
AR TKBEBOR Y FRERIR

New energy technologies include
solar energy technology, wind
energy technology, water energy
technology, biomass energy

technology and so on.

HRBIRBIAR L F

New energy technology application
WRBIRBOR 2 T R e R &2
W FFEE, BAHR Ve wT

New energy technology is widely used in

power generation, heating, transportation,
construction and other fields, with
environmental protection, energy saving,

sustainable and other advantages.
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Principles of new energy application

o HEBIE 433K New Energy Classification
ITEIRFHAE XUAES TKBEFHTAE IR I A Je Hf
The types and characteristics of new energy such as solar energy, wind
energy and water energy are introduced.
o WHJEBE Application Principle
VLR BT REVRAE A HL PSS py B P D P
The application principle of new energy in the fields of power

generation and heating is expounded.

o FARLE#HT Technological Development Trend
43 MR RE TR 1A 1 AR SR A2 J s 3 7 FH i %

The future development trend and application prospect of new energy

technology are analyzed.
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New energy technology development trend

Continuous
technological
innovation

Wt A B A W 2P %ﬁﬁa%&
ARAMAEA W IR, 325 AB IR He
SR RFEARIA o

With the continuous progress of
science and technology, new energy
technologies are also constantly
innovating to improve energy
conversion efficiency and reduce

COStS.

o

VAL PN
Application field

expansion

HrRETRBIA B B F S e K
WRB|I LW W BRAEZA
o

The application fields of new
energy technologies are constantly
expanding, involving many fields
such as transportation, power, and

construction.

BUR SRR
Strengthen policy |
support

#E B oy G BUR, SCRHTRE
PERARB R SEAPL , 357 AR
72 b By R K e o

Governments have introduced policies
to support the development and
application of new energy
technologies and promote the rapid
development of the new energy

industry.
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The impact of new energy on economy
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Economic effect of new energy industry

LT K

Promote economic growth

HTRE IR 7 ol B 22 Jee mT DA SR 5% 7 oMl B
WA R, GIEE il le, LT
HK.

The development of the new energy
industry can drive the development of

related industrial chains, create more jobs

and promote economic growth.

WTREIE ™ o B 22 B U

DAL REIR 4544

Optimize energy structure

HTRER A4 5 J T AT W A% S8 RETR A A
IALREIRSS M, 3= RETR A R

The development of new energy can reduce
the dependence on traditional energy,
optimize the energy structure, and improve

energy utilization efficiency.

LT

Wb ERBETT R

Reduce environmental pollution
HTREIR A5 R DA R R {5 s,
BRI R, A RAEEKT-

The use of new energy can reduce

environmental pollution, improve
environmental quality and improve

people's living standards.
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New energy policy and market analysis

BURHESD

Policy promotion
BUR 6 2 BBUR ,  35ih #7 RE TR
K, estRaeds i LR

The government has introduced a

number of policies to encourage the
development of new energy and
promote the growth of the new

energy industry.

Market demand
B E PR OR IR WIS 5, FREVR
WFRAW K, TR M.

With the improvement of

environmental protection awareness,
the market demand for new energy
continues to grow, and the market

prospect is broad.

BEHE RN

Investment hotspot
W7 AE I S BEBE R, Wl
REGAIEN, HEZHREIH AR
A Wi 38 o
The new energy field has become a
hot investment spot, attracting a
large amount of capital to enter, and
promoting continuous innovation in

new energy technology.
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New energy economy case study

) 2 V| & B S

The new energy industry
grew

HTREIE ok PR JE, AR
HEh TRTEWK, g T KRR
HOALZ

The rapid development of the
new energy industry has
effectively promoted economic
growth and created a large

number of job opportunities.

#1 RETR BT 1B 95

Return on investment in
new energy

HraBIE T H HYB5E |9 K,
EREW RS, NLT
SRR T EN T

The investment return cycle of
new energy projects is long, but
the long-term income is stable,
providing impetus for
sustainable economic

development.

1 REIR B AR B
New energy technology
innovation

HrREIR SR B A W 19T, AR
TR, $eR TR, AR
RIGHEN THET o

Continuous innovation in new
energy technologies has reduced
costs, improved efficiency and
injected new vitality into

economic development.
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Analysis of well-known new energy products
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Classification and characteristics of new energy products

A FHRE i

Solar energy products
F R FHAEFe ALy L RE B VAE, FRER-
AR, R

Using solar energy to convert into

BUHE = i
Wind energy product

o ELAL B A A e M -

The use of wind power, clean,

electricity or heat, environmentally friendly

and sustainable, but subject to weather.
HHE

Electric vehicle

THUR RS FREE, (HITH
TR 22 A F AR AT 7 Ak

Zero emissions, low noise, high

renewable, but subject to geographical

location and wind stability.

efficiency, but charging facilities and

range still need to be improved.
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Technological innovation of new energy products

HLTH i RE B AR
° Battery energy storage technology
I AFRDEIBAEREBOAR, WA SRS, R AR AR G Y B 5 o | ’

This paper introduces new battery energy storage technology, such as solid state battery, lithium

air battery, etc., and its application prospect in the field of new energy. i,

KFAEEREAR / &

@ Solar photovoltaic technology E
SFTRACK IR RARH DR, WESERD RIIAE %, JOUERE MR, R
The research and development progress of high efficiency solar photovoltaic materials, such as

perovskite solar cells, and their applications in photovoltaic power generation are analyzed.

KB & BAR
Wind power generation technology
GV R S WAL By i G, AR KBl ¥ EXORSE, B HAE XUGE A L F i B o

The design innovation of large wind turbine, such as super large wind turbine, offshore wind power, etc.,

and its application in wind power generation are discussed.
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Solar energy products

K FHAESE AR T2 B T2 B2
T AR, SEBEERE
P A o

Solar photovoltaic panels are
widely used in homes, factories
and public facilities to achieve

the utilization of clean energy.

Wind energy product
W) % v i o A8 ) 98 98 F E R
X AF 2N, O RS A AR e
A B ) 3 B

Wind power generation equipment

has been applied in areas with
abundant wind resources to provide

stable power supply to the grid.

HZIR%E

Electric vehicle
HEIREE R e 1777, BB~
RGN EAE, Pl b A8 I i HE T o

As a green mode of travel, electric vehicles

are gradually replacing traditional fuel
vehicles and reducing carbon emissions in

the transportation sector.
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New energy technology and practice
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The application of new energy technology in practice

I GRK FHAERARAE H B AR08 Tolk A2 7= R R IRk 7w i) 52 B B2
A FHAE B F

Solar energy -
application The practical application cases of solar energy technology in daily life,

industrial production and energy supply are introduced.

RBERE F PR KRB B ARAE KT e s R SR AR M 54 ) I B ] o
Wind energy The practical application of wind energy technology in the fields of b’
application wind power generation, wind pump and wind ship is described. o ‘ )
)

WA A T A RS R 2 A T 5
EYRENA ] I I I

Biomass energy
applications

The practical application of biomass energy in biomass power

generation, biomass fuel and biomass chemical industry 1s discussed.
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New energy technology practice case study

I 24 K BH 68 B2 AR AE A [ 45 335 4 2
FHZH, mARRHEE R By KFH
AEHUKZ

This paper introduces the application

cases of solar energy technology in
different fields, such as solar power

station, solar water heater, etc.

A FHRB L F 241

Solar energy
application case

M MEEBCARAE R KL KT
ARG B 261, s XAE
BRI PL o

The application cases of wind

energy technology in wind power
generation, wind pump and other
fields are analyzed to demonstrate
the advantages of wind energy

technology.

PR R F S 41

Solar energy
application case

F 3

BRITEYRBEEEYRARRE. &
YRR SRR =G, 53
VA EIA R RT I 4R .

The application cases of biomass

energy in biomass power generation,

biomass fuel and other fields were
discussed, emphasizing its
environmental protection and

sustainability.

R RARRL IR B

Solar energy
application case
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Problems and solutions in the practice of new energy technology

BEAR L HAER e pigiEs)=rN
Technical implementation Case analysis and
problem enlicghtenment
AR TR A 9 e T A AR I SBREIAINT, MLEHTAEBHA LB B2 KR R -

Technical difficulties and challenges that may be Through the actual case analysis, the experience

encountered in the implementation of new energy and lessons in the practice of new energy

technology are summarized.

technologies.

A =7 3A)
Solution discussion
ERERTAB IR B AR S e b LB, PR AT R T SRS

In view of the problems in the practice of new

energy technology, the possible solutions and

strategies are discussed.
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New energy industry frontier technology exploration
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X
Solar enelsll?lgﬁyE g:llltnology
AR FHRBEIA B ST e f, TR 2%
AFHREHLIE KPHREMARE R G5
This paper introduces the latest progress of
solar energy technology, such as high
efficiency solar cells, solar energy storage

system, etc.

Wind energy technology

I A RBEBIAR W e Hrith f, R
K % AL ¥ bR LS

This paper introduces the latest

development of wind energy
technology, such as large wind

turbines, offshore wind power, etc.

E

%

HABTEIVEDIAR

New energy vehicle technology

I ARTREIITEBAR M BB R,
WA FEHRBO . H 3B
S

Introduce the latest progress of new
energy vehicle technology, such as
battery technology, charging facilities,

autonomous driving, etc.
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New energy industry frontier technology development trend

AFHRESIAR

Solar energy technology
A FHRESE R BEARBCRA Wi T, ik
A WAL, B FRSUE) iz -
The efficiency of solar photovoltaic
technology continues to improve, the
cost i1s gradually reduced, and the

application field is wide.

P0: X%

Wind energy technology
KRBy K AL BIA H 8k,
1L BOA BT B A
Large wind turbine technology is
becoming more mature, and
offshore wind power has become a

new growth point.

fRBEIAR SEEBIAR

Energy storage technology Hydrogen technology
PLES T ML R TR 5L, A SABLeE AWt H, HOR R

B BT E 2 ZE R TR B 1)
Lithium-ion battery technology] The hydrogen energy industry chain
continues to make breakthroughs, and has been continuously improved, and
solid state battery research and fuel cell vehicles have become a new
development has made important application direction.

progress.
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New energy industry frontier technology application prospects

A FHREBIAR

Solar energy
technology

X FH RE 52 AR 72 % AE
Pk b Bz,
LRS- HE R
AP A5 B T T S
J o

Solar energy
technology 1s widely
used in the new
energy industry, and
its high efficiency
and clean
characteristics make
its application

prospects broad.

KEBBIAR
Wind energy

technology
MU RE B A AR O W] F A2
RS Ay B S AR 4
FEAE B AR5 7 ol o Y
IS R AR AR 7 o

As an important part of

renewable energy, the

application prospect of

wind energy technology

1 in new energy industry

is worth looking

forward to.

AV RABEIAR

Biomass energy
technology

AW B RE B AR DAL A)
PR RN OR B
K, AEHTRER b
HAT )™ e 1 B i 5% o
Biomass energy
technology has broad
application prospects
in the new energy
industry because of its
characteristics of

renewable, low carbon

- and environmental

protection.
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New energy industry innovation and development
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New energy industry innovation model and path
BEARAIH

Technological innovation

HTREIR T M A Wi SRR A RERIRT 128, gl ™ B AR TR AR AEAR -

The new energy industry promotes industrial technology upgrading and cost reduction through continuous research and

development of new technologies, new materials and new processes.

BURBI#

Policy innovation

B th & — RS SCHRFREIR ML R FRBOUR ,  dnkhts BRI GRRERe 4, Al R R A ) fR R

The government has introduced a series of policies to support the development of the new energy industry, such as subsidies, tax

incentives and loan support, to provide a strong guarantee for the development of the industry.

T 58I

Market innovation

HREIR MV ARBOT s E NS s, i M B BB R AE BRI BIRT, $RE A RIS A

New energy enterprises actively explore domestic and foreign markets, through brand building, channel expansion and marketing

strategy innovation, improve product competitiveness and market share.
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New energy industry innovation case study

BIARBIHT =B

Technological innovation case

e b L VR A Y FET R BT
PR 1 HLtRE B AN Sl AR
The battery technology innovation of
Tesla electric vehicles has improved
the battery energy density and driving

range.

BUR Bl H7 =61

Policy innovation case

H [ BN RE R 7 ol Y R R BUSR
ARME , AR T BRI b Ay PR
Ko

The Chinese government's support

policies and subsidies for the new
energy industry have promoted the
rapid development of the new energy

industry.

7R MU AR A R

Business model innovation case
Fof R G AHE i Ay HL R B A 48 LA
Ao FARTHPWZERA, $#57T
HLTH ) T 38

The battery rental and replacement

mode launched by NIO has reduced

the cost of car purchase for users and

improved the battery utilization rate.
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Future development trend of new energy industry

BARCIHTIKZY

Technological
innovation-driven

W REJE 7 Ml s B AN E AR H
R =k ) B R BEERR B S
) % J& o

The new energy industry will pay
more attention to technological
innovation and promote the
development of the industry in a
more efficient and environmentally

friendly direction.

ZILLREIR 5
Diversified energy
structure

W RB IR 7 b K HE S RE IR 4544 2
JeAl, D) B — RETE B AR 55
e FRETR & 42

The new energy industry will
promote the diversification of
the energy structure, reduce
dependence on a single energy
source, and improve energy

security.

et A

Intelligent
development

HraBIE 7 e A B RBALBIA
TIE R R R REIE S
BN o

The new energy industry will
use intelligent technology to
achieve more efficient and
intelligent energy management

and application.



PART O7
B AETE 7= b 5 RS AR I

New energy industry and environmental protection
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The relationship between new energ

b

e ————

A AR kR RS AR 4

The new energy industry

promotes environmental
protection

Il i fe S T AR, A R AR
M FEARIRL A HEE, AR EFRSEAR S

The new energy industry reduces the use of
fossil fuels by providing clean energy,
thereby reducing greenhouse gas emissions

and promoting environmental protection.

E23 W ABYR = ML K
Environmental protection
promotes the development of

new energy industry

BRI W TR RIS HTRE B AR BRI, i —
AR R RETR 7 Ll i K e o

The demand for environmental protection
promotes the research and development and
application of new energy technologies, and
further promotes the development of new

energy industry.

industry and environmental protection

-

BRI Mk 5 ERBEOR 37 AH HAH B

The new energy industry and
environmental protection
complement each other

HREUE -k 5 B OR M BARAF , A EfRE, 3
) HE B T Fp 8 A g o

The new energy industry and
environmental protection are

interdependent, mutually promoting and

jointly promoting sustainable development.
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The role of new energy industry in environmental protection

B/PERHE Reduce carbon emissions
FTRETR =V aE o K FETE TG REVR, J LA RBIR R, T REARIRHEL, R BE )8 .

The new energy industry reduces the use of fossil energy through the development of clean

energy, thereby reducing carbon emissions and alleviating globa Improve air qualityl warming.

B S HE Improve Air Quality
FrRB TR 2 b S RS SRR IR, BRI R RIs b, BB R, RN

The new energy industry reduces the emission of air pollutants, improves air quality and

protects human health by reducing the use of traditional energy sources such as coal burning.

{R 3P4 4E & B Promote sustainable development
WRETE LM 2kt ™k, A BT AT S BT Re Bk R, JBAHE MBS R A -

As a green industry, the new energy industry helps to promote the sustainable development

of economy and society and realize the coordinated development of economy, society and

environment.
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New energy industry environmental protection case study

A FHAR Mk
Solar energy industry

A RHARE A W oD i HETRL, A Rk
TR, R R R
PRBEORA B RRAR S o

Solar power reduces carbon
emissions, effectively improves
air quality, and case studies show
its positive impact on

environmental protection.

PG 53 Bt

JRE ™k
Wind energy industry
MRE K HL A AL BRI FE, B
ki = A HEL, ROl
HERF s R AR AL I BT Rk o

Wind power reduces fossil fuel

consumption and lowers
greenhouse gas emissions, and
case studies reveal its
contribution to climate change

mitigation.

RN EBRRIESE MM, WD
FEAHERL, S0 23 v s L ik
PR 5 B B AR o

Electric vehicles replace
traditional fuel vehicles and
reduce exhaust emissions, and
case studies show its role in
improving urban environmental

quality.
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New energy industry personnel training and practice
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New energy industry talent training needs

F%ﬁfyﬁ? PAET R EPRRTREIE L A S AN, AR FHAE XAE M RE ST R IR B S EEA B A

industry
knowledge and applications of new energy such as solar, wind and geothermal energy.

Students are required to master the basic knowledge of the new energy industry, including the principles

S92 DIk S e TR R SRS, AR M TR B TRAES RE.
Practical ability JHEFaer required to have certain practical abilities, including the installation, commissioning,

improvement . : .
pperation and maintenance of new energy equipment.

| 11 o
ﬁj%ﬁ% ﬁiﬂ% FHFREELAH RN, BB HEIE O BOR S # N ST R & o
Cultivation of

innovation
NI O R e applications for the new energy industry.

Students need to have a sense of innovation and be able to research and develop new technologies and
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New energy industry talent training model and practice

BIREEE, SCIHERER W AT 15
FERIA, P SCERRNREES,

Through school-enterprise

cooperation, to achieve a close

combination of new energy industry
personnel training, scientific

research and industrial practice.

FRENS A

Integration of

PNSESCEEFIAT, BFESEIR. Ll
XIZE, REFERILEEDFEIH
ab

Be/J,

Strengthen practical teaching links,
including experiment, practical
training, internship, etc., to improve
students' practical ability and

innovation ability.

- EBREEF

BRtFTRER W A A 15 BiR, T8
FERNGEERINTIREEET.

Clear new energy industry talent
training objectives, pay attention to
the comprehensive quality of
students and professional skills

training.

ANF H3R B bn

Talent training

industry, university
and research

% Practical teaching ‘ objectives
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New energy industry talent development prospects and opportunities

[E

L2 N
Large market demand

e R RE IRl i PR K J , XLk A Y
e R, A ANA G T ) i B ol =
[518

With the rapid development of the new energy
industry, the demand for professional talents is
increasing, providing a broad employment space

for talents.

\Cg/
BURSZ§¢
Policy support

BUFH & T — R 5 FHaB I8 ™ Ik & e iy
BUR, AANARMT RAF0 R R BBl
i

The government has issued a series of policies
to support the development of the new energy
industry, providing a good development

environment and opportunities for talents.

G
©
BIARBIH

Technological innovation
HTRETE ™ M — AR R L, BAGH
R R R L, A N R T 3R B AT
Bz o
The new energy industry is a technology-intensive
industry, and technological innovation is the core
of industrial development, which provides

abundant innovation opportunities for talents.
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