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Improving the quality of human life with technology and innovation
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Shandong Longerek Technology Co., Lid. is a high-tech joint-stock enterprise having core energy-saving technology and inverter
cooling system control technology, with registered capital of RMB B98,17 million. The company’ s RAD center is located in Jinan
and Qingdao, and the product-manufacturing base is located in Laiwu high-tech zone of Jinan, with ils branch companies in
Baijing, Guangzhou, Foshan, Shenzhen, Suzhou, Shenyang, Chengdu, Manning, Xi" an, Zhengzhou, ete. Main products are; rail
wehicle intelligent invertar heat pump (cooling & heating) air conditioning system, new energy bus vehicle inverer air conditioning
system, new energy bus integrated thermal management system, vehicle inverter controller and other series products. The inverter
energy saving technology of Longertek railway vehicle air conditioning system was included in NDRC “Mational Key
Energy-saving Low-carbon Technology Promotion Directory” .
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Persist in the corporate culture  “Integrity, Benefit, Tradition and Intelligence™
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Adhere to the quality concept “Create by Longertek = Create by heart”
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Focus Energy saving for air conditioning system with its extension technologies
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Leading Intelligence solution for vehicle air conditioning system
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Reduce manufacturing
costs for car builders

A EiFE PR
HE R

R IRMEE TN
it S BT

PR ATES HiZEwRER AT NGRS
5| 9 135 iEE AR 0T 4 TR IR
Lead the mar Reduce operating Create a better living

cosls for operators .‘:_gnurironrner'11 for the

technology gu

~ offspring

rbon environmental
our sockal

Accurate, Honest and
Dedicated

BBEHRER
BRI, BRE. #iz

Thanksgiving retum o
customers, employees,
shareholders and society |




B DARES TO x=i¢
> > CHALLENGE

20194E
20194
20184
2018B4F
20174
20174
201748

20164
20164
20164
20154

20154
20154
20134
20134
20124
20124F
20114
20094

20084
20084
20084
20054
20004
20004
19904
19894

it BEEMFRSENASHEARTENHRB S, BMEFEHIETH.
Longertek wlira~kow temperature heal pump air conditioner mopaml;ﬂcl with CRRC ART project for the first time, successiully loaded and delivened In balches
B i A4 5 7E I 3 i £ iEEJ:'rh', WEHE . 300594,
Longenek was listed on the Growth Enterprise Market of the Shenzhen Stock Exchange, with the stock code: 300594
ﬁi&fﬂtlﬁ.ﬁtr:k B il 1 BERS LERINE, HRE20%ELE, EHEFEEBJFIU

Longeriek electric bus conditioning system finished comparison test in 4 cities with the resuli of 20% energy saving that gained acceptance from customer
BERS—aaie AR hER SRR EMT),
First inbar—caty tran intelligent iwerer hoal pump alf condtioning systam finishad installation
BRI SRR E T, GEZCE. 871452,

ok was [isted in the new third board, Stock Code: 871452

HEPREGENETAREMEAY, HERSTEMERN.

Integrated thermal management system for electric bus was developed successully

with many pal
PEFEH B A BTN, Eﬁﬁﬂ%ﬁ!ﬂl{tﬂiﬂi?‘#ﬂhﬂiiﬁ BB HIH—HAT .

Longartek parfommed on-vehiche test to her llmtfure abectric bus air conditionar, the full range of inverter air conditioner realized mass production and was
put into the market, all got favorable comments the market

EAMA “50° A, BY. BPE. LARAATAERDHAWALI.

First 50 technology inverar air conditioning system in China with ultra=thin, ultra quiet. all direct DC input

BErHafRRmiT e mESEWS NG ADCTS0VE bR MM WA ML, MRS,

First invedar air condiboning system with carbon fiber matarial and First DCTS0V direct input technology inverter air conditioning sysiam for metro in China

L8l iIATF 159491&.’&& Eiﬁﬁ'ﬂﬁiﬁﬂ-ﬁm RAdrs, /LT,

IATF 16949 Certification. Senalized Products wena finished design with production license

LKEFSAEEAFREANE (AFRESTREREAHT BR) . _ S
t:;g:ﬂngﬁwufmf wﬂr‘;ﬁa] air conditioning system was included in NDRC "Naticnal Key Energy-saving Low-carbon technology promotion Directony™
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First DC1500Y direct input invertor air conddtioning systam in China

E A& B Fidit < f 250,350 0 B 5hE 85 A I WHLE T B REAL . _

First 250/350 high speed train invenes air conditioning system with independent research and developmant production
ﬁﬂ“"]iﬁﬂmﬁﬁﬂhi&hxﬁﬁﬁlﬁlsmﬁ

IRIS Cortification

EMESDCTSOVESEAMNE FTMT WS AL, HRIHRE. -

First DCT50V direct input technology inverter air conditioning system for tram wehiche in Ch

Emﬁﬁiﬂi$iﬁﬁﬂﬁiﬁﬁiﬁﬁﬁtﬂéﬁm

First inveder air conditioning system for railvay coaches in China was installad in Jinan Railways Buréau
Eﬁfsuasﬂ cﬁ IHEN15085S HEERAE AIE .
PN ammm& BiREFaTEENE, #ERENTHE.

Inwartar controller for EV was developed and launched succesasfully by Longanak

EAREITYEARAERSHEATREAT LI, MARA. BiteTaTl, TRCRTHNATRE0, FHUETREA%, SERERE12:
First comparison tost batween inveror system and fixed spoed systom was finishod in China, comparad with fooed speed systom; imveror syslem has
maora than 30% anangy saving in cooling moda, 407 in heating mode and 12% enargy saving for whole vehicla

B A Sl 7l i e ﬁﬁﬁﬁﬁﬁﬂlﬁ BREAR ﬂj:?ﬂiltﬁﬁﬁﬁn

First Energy Management Contract in China was peromed on Shanghai Line 5
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ek culture was borm. Banafit, Tradition and Intelligance
M?fﬂﬂﬁﬂﬁﬁﬁﬁmﬂﬁﬂﬂ LERa PSR,
Shandong Longertek Technology Co.. Lid, was established. shareholding refonm finished
ERE—aTRNilERe W R, FRbEE. :
F-rm raitway vehiche invener air conditioning system was developed and installed in China ‘\
ERE—a AR ETRABIAD, HFlhEE, .

First inveder heat pump air conditioning system in China was dovelopoed and installed
Mt B AT B FERE = A S AT,
Predecessor of Longerek, Lalwu Sanhe was eslablished

ERE—a TN EZTERMAI.

First locomodive inverter air condilioning system

EBAS—ETEEREAMEERKFERRTEETFLETM,

First inverer controller in China was daveloped by Longerek Chairman, Mr. Lijingmas

1/

2/

3/

28 T EFRZ £ F Comprehensive energy-saving environmental control expert ""'7::

CORE #i#A
> > TECHNOLOGY

B iR

Core Technologies
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Self-developed DC Inverter Controller

180° R EIETIEHEAR, REN S MEF{R

180° wvactor inverter control technology
High energy efficiency and low noise

BT L A IEHE AR, AR, JEEE

Optimized elactronic expansion valve control technology
High speed and wide range

FEEFERRIE, TL. 7R

Vehicle operation venfication up to 20 years

Safe and reliable

HERMFEMBRER

Uitra-low Temperature Heat-pump Thermal Technology

HiffTEMEAR, 15T EREHA
DC inventar lachnology

Safe heating above 15T
SRR, 25T LR EHHA
Enhanced vapor injection (EVI) technology
Safe heating above =25T

BEGANEERA

Overall Vehicle Thermal Management Technology

—{EE it A, 200045 A BT
Multi-split shunting technology
Introduced into the transportation industry in 2000

SERCRI— L, WU, FRE. PR(EAL A
Integrated battery fitment
Weight reducing, energy saving, and cost reducing

WEREREE, EBEIWR A

Overall vehicle energy management and control
Energy recovery

4/

5/

RERF LA
Electromagnetic Compatibility Control Technology

RTINS, 2R
High anti-electromagnetic interference capacity
High safety

REEM, ERRME
Small electromagneatic radiation
Automotive grade guality

WREMERISET A

Intelligent Fault Pre-diagnosis Technalogy

HREM R TSR

Full-time dynamic monitoring
High RAMS

42 KB iRie R, LCC{E

Remote big data diagnosis
Low LCC
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CBREBATIYRETRE %, FREARHABLRIUSR,

Survey report of enargy saving from oparators Build model on air conditioning and air duct, and analyze the air outlet uniformity and speed. Provide
rationalized proposal to air duct design, unit and air duct matching test and product application.
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Longertek completed the survey in 4 cities (in 3 years)
Comparison test on bus air conditioning energy saving
The average electricity saving rate of cooling is above 20%

The average electricity saving rate of heating is above 45%

Greatly increase the endurance mileage

> > BENEHT ANALYSIS

10KSERNEFEEEHRB200kW - h
FHFAEETERE200km, BEHSFEHSATEREI0kW - h, BARFEHSETHRESSKW - h
FRI10EEW 2BXATAARZERAR, BFLFUENT ( B4F60X, FIBRFOX )

The total power of the 10 meter pure electric passenger car is 200kW - h
The average daily running mileage is 200km, the average daily cooling capacity of the vehicle is 10kW - h, and the average
daily healing capacity is 58kW - h
Calculated by 100 vehicles If all the vehicles adopt inverter heat pump air conditioning technology, the annual economic
benefits are as follows (60 days cooling season, and 60 days heating season)

ECONOMIC zmsssa
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P CFD#IBY
Air duct CFD model

Rk E
Air speed motion pattern
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Air speed cloud picture

HE5NILAE

Volume of each air outlet
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> > COMFORT SIMULATION
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Build vehicle body model and analyze the wind field streamline speed, air outlet streamline spead and air
temperature. Provide rationalized proposal to product optimization and application.
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4080 [E 24487 T 129,70 . 348.60
408,000kW - h RMB244.800 129.7 Tons | 348.6 Tons LegsS
THAR b Lt TN MHCO: N
Electricity Saving Electricity Bill Saving . Standard Coal Saving CO: Emission Reduction fﬁ;tﬁ?dﬁ Wind fﬂﬁﬁﬁﬁg speed
HIEEHESR, ERERE SEABN0.6T, MTMN |  REEL 201612744 B8 WoEdR 2 68M =i
EnETHEARTETH FHE B2 48R T008/ | BER+T=E"AM), SH 14" = o
WRE40.8TT R/ 1008/ #* = MR 0.318kg FAE v i
| According 1o the opérating The electricity charge is about | According to GF[2016]2744 file Burning each ton of standard = =
| expadienca, compared with other RMBO.6/ kW.h, based on which | | of “The 13th Five-Year Plan for | | coal can generate 2,688 tons -
| inverter air conditioners, the it can ba rackoned that the !Emmybmﬂu;mant“.aam of carbon dioxide. i .
Longertek inverter heat pumg air elactricity charge saving is about | | KW.h electricity = bumning == .
| conditioner can save electricity about RME244,800/100 vehicles'year. | | 0.318kg of standard coal =
| 408000 KW - h/100 vehickes'vear. A— =
\/ \/ \/ ZREE ER=SiE
Air speed Temperature
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~Electric bus air conditioning system Type UT "/ Electric bus air conditioning system TypeD
(Heat pump HVAC in ultra-low temperature) (Heat pump HVAC in low temperature)
Applicable to: 6m~18m electric coach & bus Applicable to: 6m-~18m electric coach & bus
Power supply: DC200V-DC200V (Customized design} Power supply: DC200V~-DC00V (Customized design)
Rated cooling capacity: 10-40kW Rated cooling capacity: 10-40kW
Rated heating capacity: 8~40kW Rated heating capacity: B~40kW
Type H: High-end aluminum alloy shell, with lightweight, low noise and Type D: Heat pump heating normally above -157C, applicable to north
high EER of China and south thereof to realize heating at low temperature.
Features: DC inverter compressor with low noise, vehicle dedicated Features: DC inverter compressor with low noise, vehicle dedicated
inverter with high reliability, fuzzy stepless inverter with high comfort, high inverter with high reliability, fuzzy stepless inverter with high comfort,
EER of cooling, more energy-saving than traditional electric air high EER of cooling, more energy-saving than traditional eleciric air
conditioner, longer endurance mileage, high-end aluminum alloy shell, conditioner, longer endurance mileage, heat pump heating normally
with lightweight, low noise and high EER. above -15C.
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BEHSE: 10-40kW
BUEBIAE: B-40kW
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' Electric bus air conditioning system Type UT
{(Heat pump HVAC in ultra-low temperature)

Applicable to: 6m-~18m eleciric coach & bus

Power supply: DC200V-DCS00V (Customized design)
Rated cooling capacity: 10-40kW

Rated heating capacity: B-40kW

Type UT: Heat pump heating normally above -257T, applicable to severe
cold region in north of China to realize heating at low temperature.

Features: DC inverter compressor with low noise, vehicle dedicated
inverter with high reliability, fuzzy stepless inverter with high comfiort, high
EER of cooling, more energy-saving than traditional electric air
conditioner, longer endurance mileage, heat pump heating normally at
ultralow temperature above -257T.
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Oz KE TR BAS (DB, UTB) ( ZTHRAEERY )
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BERSGE: 10~40kW
HERIME: 8-40kW

B # 7. AT, SETGE
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HERERLR, EfEERITATE, MMERERE
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‘Electric bus air conditioning system TypeB
(DB, UTB) (with BTMS)

Applicable to: 6m-18m electric coach & bus

Power supply: DC200V-DC200V (customized design)
Rated cooling capacity: 10-40kW

Rated heating capacity: 8~40kW

L
-

R

Type B: Integrating battery cooling air conditioning system, with lower weight and

energy consumption, can be integrated with type DB and type UTE.

Features: DC inverter compressor with low noise, vehicle dedicated inverter with
high reliability, fuzzy stepless inverter with high comfort, high EER of cooling,
more energy—-saving than traditional HVAC, longer endurance mileage,
integrated battery cooling air conditioning system, with lower weight and energy

consumplion, to realize integrated thermal management.
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SEBSE: 10~-40kW =5 [E 47 H: BIREEEREN l.."* i
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. Electric bus air conditioning system Type S

(with integrated thermal management system] - " " . . -

o o ¥ ' Traditional (including hybrid vehicle) bus air \ i
Applicable to: 6m-~18m electric coach & bus conditioning system \ zf’
Power supply: DC200V-DC200V (customized design) \ \ K
Rated cooling capacity: 10-40kW Applicable to: 6m-18m traditional and hybrid coach & bus \
Rated heating capacity: 8~-40kW Controller; proprietary intellectual property rights

Compressor: Famous-brand piston compressor

Type S: Integrating vehicle integrated thermal management system to realize Cooling capacity: 10~40kW

energy recovery and lower vehicle energy consumption (integrated
management of battery, motor, electric control system and saloon heating)
Features: Light weight, low noise, high fireproofing grade,
Features: DC inverter comprassor with low noise, vehicle dedicated inverter high reliability, RAMS safety guarantee
with high reliability, fuzzy steplass inverter with high comfort, high EER of
cooling, more energy-saving than traditional electric air conditioner, longer
endurance mileage, integrating vehicle integrated thermal management to
lower vehicle energy consumption.
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Fata: EEE, £33, BENES

REAN. AFVEF, THE. 2201920020571.X

RECANIE LEH A2

~BTMS

Application: new enargy vehicle battery, motor alectric
control thermal management system

Structure: split, integrated, heat pump

Installation: internal, external

Control: automatic intelligent inverter control
Communication: standard CAN communication protocol

Application: Liquid-cooled equipment such as industrial
machine tool, battery cooling and new energy vehicles.

Features: Light weight, small size, high-precision
temperature control, safety, reliability, patented technology,
and standard CAN communication protocol.

SETIERIEE R Comprehensive energy-saving environmental control expert
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BRAEH: AORERE. WiKE

AR DC12V-DCTSOV(RIEEAERAKRAY)
EHEAR AREREEBTH

39 i#: 1000-8500 rpm

Fatte: REFRERA
FRETEREY, ks, BEK
BERLLEMiE3.0, PHEHE ., HEFE

_ Electric vehicle air conditioning system
controller

Application: electric passenger vehicle, logistic vehicle
Power supply: DC200V-DC750V (customized design)
Control technology: DC sine wave vector inverter control
Rotational speed; 1000-8500 rpm

Features: Independent research and development of
software and hardware, sine wave inverter drive, no
impact, low noise, EER up to 3.0, energy saving, safety
and reliability.

OB RETIH

ERFER. AThE. BiNES

ftEME: DC12V-DC560V

# & &: 800W-4500W

# M & 1000W-4500W

MiEE . 1200RPM-B000RPM ( B ELEHLICH )

B = EREENEEH, CANGLIM
PWME %, SRR R
Wi, WAREGEEDR, BIEWES
HEEREAR, B

_Electric Vehicle HVAC

Application: EV, logistics vehicle

Supply Voltage: DC12V-DCs60V

Cooling Capacity: 800W-4500W

Heating Capacity: 1000W-~4500W

Speed Range: 1200RPM-~6000RPM (Depends on compressor rating)

Specification: Sine wave inverter drive, CAN bus communication
PWM speed regulation, fuzzy frequency control
Fast cooling/ heating, high precision temperature control
Torgue control, low vibration

14
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2R E R BifE. BRFE ERER: HRUER
f#t & B E: DC310V-DC540V fit BB A . AC3BOV/AC440V
ESSE: 800W-4500W Q BESSE: 30-40kW
HEMHAE: 1000W-4500W / - BEWMKE: 9-30kW
i 3 [: 1200RPM-6000RPM ( HIEFAHIA ) )
v _:_—""— A TERATHENSRRN, BWE
A A ERETMES, CANBE®I T CRH380A. RA&THZEE., AMHEARAE.
W RS, NEEREAR
B%. BIMEGEER, BIERER R
MR, IRESESRFEIRT FEEHEMIATW. TEHRER. KRS, Ehil
mE, EHE
_/Electric Vehicle HVAC ~ High-speed Train
Application: Logistics vehicle, heavy truck Applicable to: High-speed Rail Vehicle
Supply Voltage: DC310V-DC540V Power supply: AC380V/ACA40V
Cooling Capacity: 800W-4500W Rated cooling capacity: 30-40kW
Healing Capacity: 1000W~4500W Rated heating capacity: 9-30kW

Speed Range: 1200RPM-~6000RPM (Depends on compressor rating)

Application: Mainly used in motor car and high-speead
railway vehicle, currenily CRH380A, hybrid rail motor set
and diesel rail motor sel in progress.

Specification: Sine wave inverter drive, CAN bus communication
Fuzzy frequency control, lorque control
Fast cooling/ heating, high precision temperature control

Anti-shock, anti-dust and other special environmental designs Fealures: Completely proprietary intellectual property

rights, inverter heat pump, oplimized wind field, pressure
wave control and high sealing.
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BERGE: 29-44kW
HWEBAE. 9-30kW

o B R EERATHEESREE, BaaitasR
s (WA, KF) . EZVUSE. KETEE. &M
S1& (&8 ) . OAEEZE ( £67 ) $¥WA.

il R
T, HEBR. KRG, EHiEES

‘High-speed Train

Applicable to: inter—city rail vehicle
Power supply: AC380V

Rated cooling capacity; 29-44kW
Rated heating capacity: 9-30k\W

Application: Mainly used in commuter or inter—city rail lines,
currently such projects in process as Beijing’ s new airport line
(SIFANG, Changchun Railway Vehicles(CRV)), Xi' an airport
line, CRY commuter rail vehicle, Taizhou S1 line (under
research), and SIFANG inter-city vehicles (under research).

Features: Inverter heat pump, optimized wind field, pressure
wave control

O MK ERTA

i B E 8. A/BIC

# B A . DCT50v/AC380V
BESRSE: 25-44KW
HEWHRE: 15-30kW

= fE: 300-480mm

7= dn B A e B ML RN EEE. K KE.
SEAF .M. 0. EmH . 85 R RER R
HER . OEALEE 18 RTHHA 39 K EH

R A
T, R B, SR SR, BIKE. WS, {RE.
FRiE. EAZRREREEH

“'Urban rail vehicle air conditioning system

Applicable to: AB/C rapid rail vehicle
Power supply: DCTS0V/AC380V
Rated cooling capacity: 25-44kKW
Rated heating capacity: 15-30kW
Height: 300-480mm

Application: Over 39 lines in more than 18 cilies including
Beijing, Shanghai, Guangzhou, Shenzhen, Shenyang,
Changchun, Dalian, Urumgi, Chengdu, Zhengzhou,
Guiyang, Fuzhou, Qingdao, Jinan, Kazakh, lzmir and
Malaysia , etc.

Features: Inverter control, heat pump heating, resistant to
high temperature and ultra-low temperature, protective
against rain and snow, low noise, dehumidification and
driverless intelligent control.
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Customer Needs

Any service request within the scope of the

project, including consultation, Issue
declaration, complaint and suggestion, etc 8
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724 after-sales service support

Regular inspaction and customer satisfaction survey
Quick responsa technical support on site
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Quality Supervision System
Relevant service level agreaments are made
to guarantee the qualty of the senice, through
satistaction surveys and other mathods to
evaluate intemal quality supenision
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Response System

Accept customers' demands at the first
time, solve prablems in the shortest time,
launch emergency plans in case of
emergencies, and ensure customer system
to return to normal as soon as possible
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Response to customer al tha first me
Provide remote technical support
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Maintenance System

Provide active service to customaer, find and solve
system's latent fault, optimize system

pertormance, provida reasonable improvement
and upgrade suggestions
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