\ongerice

F—XFiEDEE. BESERER
W % B 3 R 5 BB 1 75 DR 24 TIMARTIF R F B RIK

SHANDONG LONGERTEK TECHNOLOGY CO,, LTD.
HRHTHK8SHFHRHEG2S#H11, 19, 208
11F/19F/20F, G2 Building, No.288 Ningxia Road, Qingdao, China, 266000
Tel: +86-532-85938915

R ASE R X AL L BE006 5
No.006 Jiulongshan Road, Laiwu, Jinan, China, 271100

longertck BRI

www.longertek.com PR R R R RN

Improving the quality of human fife with technology and innovation
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Shandong Longertek Technology Co., Ltd. was established in 2000 and listed on the growth enterprise market of Shenzhen
Stock Exchange in 2019 (Stock Code: 300594), with a registered capital of 89.9817 million yuan. It is a state-level
high-tech enterprise with the i i advanced core of frequency i gy ing and air
conditioning system and control technology. Its headquarters are in Jinan and Qingdao, and it also has many subsidiaries
in Beijing, Guangzhou, Shenzhen, Shenyang, Chengdu, Xi'an, Zhengzhou, Foshan, Suzhou and Wuhan.

Our company adheres to independent innovation based on the concept of high efficiency, saving, environmental protection
and wisdom. It devotes to the research of intelligent energy-saving air conditioning and control system. The product has the
characteristics of energy saving, comfort, light weight, intelligence, etc. It also has the advantages of precise control, high
reliability, whole life cycle service and low operation and maintenance costs.

The DC powered air conditioner inverter energy saving technology of railway vehicle air conditioner were included in the
NDRC {National key energy-saving low—carbon technology promotion directory} .
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Persist in the corporate culture “Integrity, Benefit, Tradition and Intelligence™
B “BIEE=AINET REER

Adhere to the quality concept “Create by Longertek = Create by heart”
RE BRESERZILVEHHEIR

Focus Advanced intelligent manufacture and core control technology
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Lead Intelligent solution for integrated environmental control system
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protection is our social

costs for car builders responsibility

and Comfort
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Create a better living
environment for the
offspring

Lead the market with
technology guidance

Reduce operating
costs for operators
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Accurate, Honest and
Dedicated
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Thanksgiving return to
customers, employees,
shareholders and society
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20204 ﬁﬁ#ﬁ@iQﬂm!ﬂﬁﬁ FRIEE,
walified HVAV system supplier of Main Line Coaches m Chmz with installation on fleet
20194 Eﬂﬁtﬂ&&%ﬁﬁﬁ@lﬁﬁiﬂi ISR
gertek became a listed company of GEM in Snenxnen Slack Exchange, Stock Codei300594
20184 lm%—“ﬁﬁ“a{ﬁﬂﬁﬁﬁﬁlﬁﬂﬁﬁ h
First nteligent inverter heat pump air conditioner in China for iner-oly train was successfully installed on vehicle
20174 ER$E—ADCI500VE Mk F MRS AR IR E o
First DC1500V direct input air conditioner for metro vehicle in China.
20174 & I*l% EIE SR ERISH RERIIRE,
First intelligent pre~diagnosis system for air conditioner was successfully installed on vehicle
20164 l§ W% & “5D” HAR, B, BHE. SHREARTMERSAHTER.
rst 5D technology inverter air conditioner in China with ultra-thin, ultra quiet, alldirect DC input was successfully developed
20164 l W5 —ADC750VE #tit sk E MBS IR IR L o
irst DC750V direct input mhnology ieioc i coones o neira i Cina wes successilly reafd on vl
20164 IZW" Yt . BIREITRE,
First nverter i condtonr withcarbon fibe materal was uevslopsa
201655 AFEIIATF 16949iAiE.
IATF 16949 Certification
20164 ""J% ARHEESFARNREF,
2016 First electric bus air conditioner of Longertek was successfull installe
20155tE 2@ 'J&*)\)‘&Eﬁ&&§ (EREFRIRBIEAME AR (0155 K, HEMS)) o
rok iway verico air conditonor was ncluded in NDRG “Natonl Key Energy-Saving Low-carton technalogy
oot Breciuy” (he cnergysauing pas 30
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20154 l HE—ADCT 5oovgexiw$mwﬁ§ﬂmmzm
First DC1500V direct input inverter air conditioner in Ohma was developed
20154 & lw% & B Eiit &Rt .
250/350 high speed train inverter air conditioner with independent research and development production was developed
20134 ﬂﬂzfé‘;:!‘ﬂﬁlﬁﬁﬂ%ﬁﬂm)ﬁﬁﬁlﬂlsuﬂ
ertiicatior

20134 I W —ADC7S0VEMB AT MR ETRSHMINRLE

First DC750V direct input technology inverter for tram vehicle in China
20124 ENE—AEREFTMSAEFHRBRRINEE,

irst inverter air conditioner for railway coaches in China was installed in Jinan Railways Bureau
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Passenger vehicle inverter air cnnm(luner was installed on Chang’ an EV taxi
20094 & lWmﬁ{TJk'é'/knﬁﬁFﬁEﬂﬁ*‘ﬁéﬂ?ﬁ*ﬂbkwE& MXEM: MAILEEEESE,
ST ST RES30%, iﬁtﬁﬁlﬂnﬁzﬂo% BZERERERR12%,

comparsan test between inverter system and fixed speed system was finished in

fully installed on vehicle

installed on vehicle
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20084 [ l Iilmﬁ?ﬂké‘/)tu%ﬁ“ﬁﬁ&%f::ﬁtiﬁi&&s;&ﬁﬁ o
rst Energy Managemeni Contrzct in China was performed on Shanghai Line 5
20084 Eﬂﬂﬂi‘l—k | SRR 2 R
ongertek cunura was born: “Intagrty, Benet, Traition and Inieligence”

20084 miiﬂ:&ﬁ&ﬂﬁmﬁﬂﬁ"ﬁﬁi, AR R BET A
jong Longertek Technology Co.,Ltd. was estabiished, shareholding reform finished
20054 l W%— U R ATAY, HHIRE,
irst railway vehicle inverter air conditioner was developed and installed in China

19994 l WE—ATTENE S BTGB, FRDRE,

irst locomotive inverter air conditioner developed with production license
19894 I WE—ESFIE G ER KSR ERE TN,

rstinverter controller in China was developed by Longertek Chairman, Mr. Lijngmao
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ENEEERTA AC380V3EF AC380VHiR EkHEE
BHR%E TIEH A TIREHIA TR

The first frequency AC380V AC AC380V DC Sine wave vector
conversion air conditioning frequency conversion frequency conversion frequency conversion
control system in China control technology control technology technology

HaeEi DC1500VE#t SDEAFH, BEk THMPE DC750VEL#
SEMHBP  THEEA . EETE FRE A TR
Intelligent operation ~ DC1500V direct 5D carbon fiber, Frequency conversion DC750V direct
and maintenance, supply frequency intelligent, clean multi-connection supply frequency
whole life conversion environmental without air duct conversion
maintenance technology control technology technology

2017 @ 2016 @

BT HBEAH MBS

R513A co2 R1234yf
New refrigerant New refrigerant New refrigerant
R513A Cco2 R1234yf

2014 @

BHE, HFE, R
BRE, auEN

Intelligent, comfortable, low
noise, ultra-lightweight,
ultra-high energy efficiency
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We took the lead in introducing the inverter heat pump energy-saving air conitioning technology into the railtransitindusirys
We are a high-tech enterprise having core independent intellectual property of rail transit inverter vehicle air conditioner

We have the independent R&D and custom production capacity of rail transit inverter air conditioner

We have completed technology energy-saving comparison test of a variety of rail transit air conditioners in 10 cities during 12yt

38 EEHTH
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Market operation

38 operating cities

96 operating lines

21 years of operating experience
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State Recognition

The DC powered air conditioner inverter
energy saving technology of railway vehicle
air conditioner were included in the NDRG
{National key energy-saving low-carbon
technology promotion directory }
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Industrv leader

Dmx 507 power supply technology
leading the development of industry technology
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Industry Recog
CRRC qualified supplier

Alstom qualified supplier

CAF qualified supplier

Products spread all over the world
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Honors

National air wndmmmg lnspscnnn center

Natioral level High-

Provincia Eng\neenng Tenhnu\ngy Research Center
Provincial “One Enterprise One Technology’ R&D

Center

Provinda neligent Power Modle Lab

China Raiway Corporatin Scentfc and Technological
Progress Third Prize
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28, BRE, BERK, "Wl
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Lead the Future

“The firs type of carbon fiver air conditoner, 5D all
inteligent inverter heat pump air conditioner in the:
world (weightloss 25 tonsivehicle)

A conditioning system with battery thermal
management

A-conditioning syste technologies such as
ulra-lihtweight, uitra-quiet, utra-effcint,ineligent
and active operation & maintenance (PHM)
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Main Customers(Vehicle Builders)
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RFHMBERREFTRAT
BSR  Bejing Subway Roling Stock Equipment Co, L1,

A crr-Constrciones y uiar de Feocariles SA.

ACT™ | Astra Vagoane Calatori SA

ALSTOM Alstom Group
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Main Customers(Operating Company)
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v Urban Rail Transit Project (27)

HLEWA (45)

Locomotive project (45)
TS E R B (72)

Urban Rail Transit And Locomotive Project (72)
BHKE/EFHE (9)

Electric bus / passenger train project ( 9 )
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©Metro Vehicle Air conditioning system

Applicable to: A/B/C/L metro vehicle

Power supply: DC750V/AC380V

Rated cooling capacity: 25~44kW

Rated heating capacity: 15~35kW

Height: 280~480mm

Application: Beijing, Shanghai, Guangzhou, Shenzhen,
Shenyang, Changchun, Urumgi, Chengdu, Zhengzhou,
Guiyang, Fuzhou and Izmir etc.

Features: Inverter control, heat pump heating, resistant
to high temperature and ultra-low temperature,
protective against rain and snow and wind and sand,
low noise

OBNBEER

BRAER: 70%., 100%EHEE

#E#3: AC380V/DC600V/DC750V/ZH S
[BRAERE/S IR

HEHSE: 25~50kW

FEHIFE: 12-32kW

B : 350~750mm

FERELA: JER. IOML KE, BB BN K
F.ORE. R, i, FEA. #L%

R B, EREE. ARNA. BE
. IRMRA. SHEX (COP: 26) o

©OTram Vehicle

Applicable to: 70%, 100% tram vehicle

Power supply: AC380V/DC600V/DC750V/pantograph
Isuper capacitor/hydrogen fuel

Rated cooling capacity: 25~50kW

Rated heating capacity: 12~32kW

Height: 350~750mm

Application: Beijing, Guangzhou, Qingdao, Suzhou,

Changchun, Chengdu, Huai'an, Zhuhai and Samsun

etc.

Features: Inverter control, DC DF, heat pump heating,

light weight, high EER (COP: 2.6) and low noise

OEMBEZIR

ERAFE. BRMESEIE, THEE. BRE
#A7X: AC380V/DCE00V

HUEHLE: 24KW/26kW

HEHIHE: 10~28kW

FEERAEA: TR, ARSI, MlR—aiL. HiRft
B, BRERA (SEE) | REL. BRE,

OTrolley vehicles

Applicable to: Applicable models: the product is
suitable for virtual rail guided train, trolley bus, smart
rai, etc.

Power supply mode: AC380V / DC600V/

Rated cooling capacity: 24kW/26kW

Rated heating capacity: 10~28 kW

Features: frequency conversion, heat pump heating,
mechatronics, DC power supply, ultra-low
temperature heating (increase enthalpy by
replenishing gas), light weight and low noise.
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A3t AC380V/DC440V/DC750V
FEHSE: 18~40kW

HUEHIFE: 10~28KW

BEE: 275~450mm

FeRRRIF: BK2 5S4, BEX3S&K. EXK3S
LM, BX 3 SEEK, NARGH—REL
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©Monorail Vehicle

Applicable to: straddled-type monorail vehicle,
suspended monorail vehicle and others

Power supply: AC380V/DC440V/DC750V

Rated cooling capacity: 18~40kW

Rated heating capacity: 10~28KW

Height: 275~450mm

Application: Chongging Line 2 & Line 3, extension
of Chongging 3 line, the new generation of
straddled-type vehicles of SIFANG Corporation
and the new straddled-type monorail R & D
projects of main car builders.

Features: Inverter control, heat pump heating, DC
direct input, ultra-thin — minimum height of 275mm
(straddled-type monorail), light weight and high
efficiency

OHWBRIFERZ

ERER: B/ R /REREEER
7y AC380V/DC440V
HUEHIS®E: 18~40kW
BEHIAE: 10~28kW

HE: 300~345mm

PR bR S1 &, ELPERETE.,
REREURT BB T AP RERRTE
FEEAFRMNERETH R,

FeRAEA: B IR ARG B8
BB T (RS

©Maglev Vehicle

Applicable to: high/medium/low speed
maglev vehicle

Power supply: AC380V/DC440V

Rated Cooling Capacity: 18~40kW

Rated Heating Capacity: 10~28kW

Height: 300~345mm

Application: Beijing S1. Tangshan medium
speed maglev vehicle, Dalian medium speed
maglev vehicle . Southwest Jiaotong
University medium speed maglev vehicle.
Features: DC power supply,inverter
control,heat pump heating,light weight,high
efficiency,shock free,low noise

OM—REW=R

EAER: T—RIBS%ER

f#i7: DC600V~DC750V/DC1500V
BESISE: 29~44kW

BEHIAE: 10~28KW

FREA: EXOHALYF—RBKER
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©ONew Generation Vehicle

Applicable to: New generation vehicle

Power Supply: DC600V~DC750V/DC1500V
Rated Cooling Capacity: 29~44kW

Rated Heating Capacity: 10~28kW

Application: New generation vehicles of car
builders

Features: Inverter heat pump. DC supply.
Intelligent pre-diagnosis system . light weight.
high efficiency., low noise, air purification, carbon
fiber casing

ORI PRISIRZEIR

ERER: MEEHER

#:m77t: AC380V/DCB00V/DC750V/DC1500V
FEHSE: 22kW/29KW/35KW/44kW
FUESIAE: 2~30 kW

415 : R513A/R744/R1234yf LEFRITRRSIE

FERARA: IO, ARBIMA, MR, ERERREHN o

©New refrigerant air conditioner

Applicable to: all kinds of rail vehicles

Power supply: AC380V / DC600V / DC750V / DC1500V
Rated cooling capacity: 22kW/29 kW/35 kW/44 kW (can be
customized according to customer requirements)

Rated heating capacity: 2~30 kW

Refrigerant: New refrigerants such as R513A/R744/R1234yf

Features: frequency conversion, heat pump heating,
environmental protection, alleviate the global greenhouse
effect
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EAE: TEERTIE
#EHR: AC380V
HUEHIAR: 29~44kW
HEHIAE: 9-30kW
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©Urban and Intercity Train

Applicable to: Urban and Intercity Train

Power supply: AC380V

Rated cooling capacity: 29~40kW

Rated heating capacity: 9~30kW

Application: mainly used in urban or intercity
lines , Beijing Airport line ( CRRC Sifang,
Changchun ), Xian Airport line, Urban train of
CRRC Changchun and Sifang, Taizhou S1 ( under
development )

Features: complete independence, inverter heat
pump, optimized wind field, pressure wave control
and high sealing
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OHETHZEA
EAEE: HHRER
AR : AC380V/ACA40V
FEFSE: 29~44kW
FUEHIFAE: 9~30kW

RN TENATHENSERE, BEE
CRH380ARAZN NBHEA . AMENEAS,

PR REBEL. TIRAR, RILRF. E
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©High-speed Train

Applicable to: Motor Car & High-speed Rail Vehicle
Power supply: AC380V/AC440V

Rated cooling capacity: 29~44kW

Rated heating capacity: 9~30kW

Application: Mainly used in motor car and
high-speed railway vehicle, currently CRH380A,
hybrid rail motor set, diesel rail motor set.

Features: complete independence, inverter heat
pump, optimized wind field, pressure wave control
and high sealing

OEEEETH

EREE: TREBTEEE
#BAR: AC380V/DCE00V
FEHNE: IKW/29KW/35KW/40kW
BUESIAE: 9~30kW

PR EENATFR%E, BHE
25G WEF EMEE REES,
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©General-speed Passenger Train

ppli to: g I-speed train
Power supply: AC380V/DC600V
Rated cooling capacity: 9kW/29kW/35k\W/40kW
Rated heating capacity: 9~30kW
Application: mainly used in urban or inter-city
trunk lines, currently 25G train with hard seats,
sleeper train, train with soft seats and etc.
Features: inverter heat pump, optimized wind
field and DC power supply

OMZE=R

ERER: TRABIEBNIEE
##r73: DC74V/DC110V/AC220V/AC380V
FERSR: 4~12kW

MESIAR: 2~11kW

PR EEMATRENERBHNMET
BE SNESERY,

FERAEAR: S, ASRBIH, ERAR. BUNEIA
HIR A SR

OLocomotive

Applicable to: locomotive and urban rail vehicle
Power supply: AC380V/AC220V/DC110V/DC74V
Rated cooling capacity: 4~12kW

Rated heating capacity: 2~11kW

Application: mainly used in railway locomotives and
urban rail metro engineering vehicles, testing vehicles
and etc.

Features: inverter heat pump, DC power supply,
removed unit power source and high reliability
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OEEr&m HVAV Accessories OmEr& HVAV Accessories

HiRERR el EERMRE FEREUER
DC Regulated Power Supply HVAV Controller Air Detection Device Air Purification Device

BHERTT FIHLEE / BRI RiE F A IR HIE

Exhaust Unit Cab Air Ventilation Unit Air Duct Heat Convector Control Cabinet



OI=HERSZINER OPERATION SERVICE SYSTEM

Malaysia ‘

o AFBW o+ WEHBEL
Head office Office

3

HiERE BTN 0
Data collection Operation monitoring
BT RREE
Rs;;»(ime data @ _— ’ o
AL Switch . ﬁ%m
ront-end processor
—_—
EHIERIE OPHMBaHEH R
k Vehicle information data PHM intelligent operation system
-~ iR E FERYEIR h
Data collection Product maintenance
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Real-time data
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Maintenance analysis
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The MDBF data istics of inverter air versus that of fixed-frequency unit
EGENL, ERNEFRS, BIHRRNEFR, Timk. TFH, TEERES.
EHHURSEST, EREBEERF,

The electrical current starts from zero without shock and interference, therefore the reliability is improved

20204 &4 i 1iH £ B ZMDBF ( 22 )
Comparison with fixed speed air conditioner
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TEER ENERGY EFFICENC

BTERABEFABRARRTRE

Energy Efficiency

(@) @fﬁ?‘i ﬁﬁz‘; . $ -‘E,- FEEME ngﬁ § © Inverter unit has better energy efficiency than 4 fixed speed compressor unit

 Heat pump heating has better eficiency than electic heater
O VVVF unit has beter energy eficiency than 2 fixed speed compressors unit

O ARTREFTHEMATR
O TRARTRESTEEAR

07 40.00% 4

— ESHA
06 £ £ 35.00% 1F Fixed-frequency unit
— TEHHA
30.00%
05 2r% inverter unit
04 | 25.00% HEE
20.00% Power saving rate
03
15.00%
22 . i
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IEZARGHEBIRET;
BB T RIS/ M
BEhEAT RGEENEL;
BRI EFE
RISRETIERER.

Automatic intelligent control
GoA4

Auto start with vehicle operation;

Auto operation, cooling/ heating;

Auto adjustment on output;

Auto optimize comfort curve;

Keep high efficiency performance

O BaMYEgEIEF] AUTOMATIC INTELLIGENT CONTROL

AATO © Az
Auto regulation Auto detect
BHRMO o Bh;
Auto feedback Auto operation

"ﬁ ORI
_& Remote control

ek iz
Inteligent control
OLPDSHN 24

Inteligent detection
O=FABRAH

Data analysis

OB L)
Centralized/iocal control
ORI/ EAE TR
Fault storage/upload/download
OBBRBIS I
Pre-diagnosis
OFTIEH: R, REF

Specialcontro:emergency , car wash etc.

AR, BEEE, WA SHARERBURE, M
ERER AL, FRTTBY LS, BINAM S,
REARGETRSSEFER, SRLFGEAMRR
EREMEELERS.

Through big data analysis and intelligent algorithm, we can judge
the health status of air conditioning system, warn the possibility of
failure, prompt preventive maintenance, predict the service life of
components, form the operation status and maintenance resume
of air conditioning system, and realize the whole life cycle health
management and active operation & maintenance service.

20
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iSRS
BERIHEER, BEME
EERENL., AN

SSRERASEH

Comfort control

High rate temperature rising, good stability
Temperature uniform, the humidity control
is balanced
Air quality detection and control

©

BRI

Z5h=-20CHI# (EM=-13CT)
TR (BUHEERH )
TIAR + BERMHA (BREAR)

Heat Pump Heating
Temperature outside=-20C Heating
Normal condition =-13T
Inverter heat pump without electric heating devices

Inverter heat pump with electric heating devices
(ultra-low temperature heat pump heating)

SR
A ARAL
SRR B

High temperature cooling
Optimized components
Over temperature protection

—
— w2

s 0w B % ow s ow @ AFET

TREA PR
TR
ARBATE

BRAETR
ARSI Z

ECO

VVVF control
Heat pump heating
Weight reduction
Green refrigerant
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OMUBCFD#1: AR-DUCT CFD ANALYSIS

EYREEE, SHKGIE, NEESE, HXELEWET. HRSIERESELRIL,

Build model on air conditioning and air duct, simulate and analyze the air outlet uniformity and speed.
Provide rationalized proposal to air duct design, test and production.

(a) ATDUCT XD i

RERR EETLL
Air duct model Air speed motion pattem

RS = E ESRILNE
Air speed cross section cloud picture Air volume of each air outlet

ON COMFORT SIMULATION ANALYSIS

BYEREHRE, SWEZNEERL. BREE. TSREESSY, HENROCE. HRAE.
ETRENNBERHSELRY, ATREFZFEE,

Build vehicle body model and analyze the air speed,
design and production.

etc. Provide rati i proposal to

iR

Vehicle model

REHEE

Air speed cross section cloud picture

RERE
Temperature
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