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ZHEJIANG DOPLER ECO-TECHNOLOGIES CO.,LIMITED

Enterprise Profile

Dopler Eco-Technologies Co.Limited is a high-tech enterprises which is engaged
in atmospheric environment monitoring field and provides state-of-art products,
services and integrated solutions for atmospheric environmental monitoring and
vehlcle exhausts. We provide the vehlcle exhaust remote sensing device (RSD),
vehicle exhaust portable emission measuremant system (PEMS), asrosol particles
measurement instruments and air filtration test stands. We have wide and close
connections with high-tech talents and atmospheric environmental experts. We
always takes"clean the air, better our life"as our target and responsibility. Qurteam
have nearly 15 years experiences of atmospheric environmental instrumentations,
sales and services.

Vehicle Exhaust Testing Team

From 2011 on, our vehicle exhaust testing team has been focusing on “real
exhaust emission on road” and starting the use of PEMS and RSD in China. Now,
we are the biggest PEMS supplier/service provider and one of the biggest RSD
supplier/service provider in China. For RSD, we have near 12 years using
experiences and 6 years developing experiences. Nearly 100 sets of our own
developed unit have besen set up to provide testing service for different local
Chinese EPB. Qur team have about 90 hard-working and professional employees
to service our customars and distributors.
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overview principle

More and more vehicle manufacturers have been found to’cheat’in the very The system is fixed beside the road and the detecting light beam looks the road

spacific conditions of laboratory smission test programs, as opposed to from the light source consist of five lasers which are collimated into one beams.

deslgning effective control of emisslons during real-world driving. Consequently, The beam is reflected back the detectors and the concentrations of the
many cars emit pollutants such as nitrogen oxides {NOx) at rates significantly pollutants are measured based on TDLAS technique and time-sharing scanning
higher than nominal regulatory limits when driven in real-world conditions. method. A camera is used to capture the photo of the passing vehicle to the
These excess emissions have exacerbated urban air quality problems and have vehicle license plate number. The speed and accelsration of the vehicle are
been linked a lot of premature deaths sach year. accurately measured by a speed measuring device using the principle based an

Since the 1980s, remote sensing (RS) technique of vehicle exhaust emissions multi-point beam-cut measurement or radar multi-point measurement, which is

dt timate th ti I diti f ine. A ther station i d
have been applled In the USA. Europe and Aslan. Different with laboratory sl e e B il

to measure the environmental parameters around the testing site. A computer
testing metheds, the RS technique measures exhaust emissions by absorption

nearby is used to control the system and data processing.
spectiroscopy without interference with the vehicle, its driver, or the driving. The
concentrations of CO2, CO. HC., NOCx and PM in the exhaust plume can be
obtained in only 1~2 seconds, which makes it possible to test thousands of cars
in one day. Ths large sample sizes with RS mesan it is well-suited for fleet

screening.

high-emiliting |dentif and effectiveness evaluation of
emission-control programs. In addition, RS technique can be used tc
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| Source Emitting and Detecting Module (SDM) Reflection Module (RM)[F]

For each channsl, a wavelength optimized laser is chosan including ona QCL for NO
channsl at near 5263nm. A bullt-In sealed gas csll Is flxad to lock the emlitting wavalsngth
of lasers to ensure the measuremsnt pracision.. All the lasers are optimized to scan at
rate from 7kHz~13kHz. Three different detector are used to cover all the laser
wavelength from 520nm io 5263nm and the original TDLAS signals are averaged 17~23
times to get one data point. A buili-in open calibration gas call is used to do the
calibration. Two visible laser beam (green and red) are used to help do the system
collimation during system fixing and automatic signal gain technique are used to facilitate
the aperation.

Source Emitting and Detecting Module
= : (horizontal stationary setup)

I'g 1 w Source emltting unit and detecting unit ars designed fo be ssparated
- -I‘!‘ 'Tl' and the detecting beam could goes through the exhaust plume twice.
') —,- : Tha distancs between to top and the bottom of the beam ¢an ba adjusted
- . \ } J| and the tofal helght of the beam can alss be adjusted vary easlly to
i __.:-.‘-"—'E"T' satlsfy different tall typs. Tha promised optical length of tha system
'li {from the source to the refectlon unit} |5 14 maters. It can sizo be used

i"‘ as mobile type.

SDM for horlzontal atationary sstup
*Bourca (top), Detector [bottom)

. Source Emitting and Detecting Module
(mobile setup)
Sourca amitiing unit and detacting unit ars designad to ba togathar.

! : RAESS The emall plats Is used to do the sscond reflectlon of the detection
! ' = beam. The optical beam could pass through the exhaust pilume four
= times. Tha promisad apileal langth of the systam I2 8 maters,

EBDM for makrlle aaiup

The collimated laser beam at the source smitting window is about 0.5¢m in diamster.
Aftar raflecting back to the detsctor window, tha beam spot Is about 20~30cm In dlamatar
at 10 msaters optical lsngth. Tha largs beam spot e advantageous to ths light regulation
and the anti vibration performance of the system is very good. The light beam adjustment
can be completed within 5§ minutes with the help of the auxiliary mirror even under the
condition of strong external light. All the reflectors are design to be very cheap or toc be
protected very wall.

For horizantal stationary satup, an aluminum plate, which is a pure
physical structurs and with no additlonal powar supply, I8 usad to reflect h
tha combined lager beam back to the detsctor window. All these
aluminum platas are designed and manufactured to provide good
reflectivity. a certain diffuse reflaction performanca. long tarm use and ¥
aasy maintanance and low cost at the meantime.

'

- 4

Aluminum Reflactor
(horizontal stationary seiup)

For mobile satup, a mirror with surfacs coating (gold.
aluminum or sliver) and a sacond aluminum plate ars used to
reflectad the laser beam, The materials used in the second
aluminum reflector is the sama with that used in the horizontal
statlonary aluminum reflector. The coated mirror Is fixed In &
thick metal box with fine haight adjusters which protecis the

1”—" mirror from damaged whan astting up on road temporarily.
Mirror Reflactor Second Aluminum Reflector
(for mabils setup) (for mabils setup)
1 SDM platform

Tha platform |s designed for horizonial statlonary or moblls setup of
the SDM. It provide fina adjustment for SDM beam hseight and height
batwssn tha sourcs unit and detactar unit, which helps to cover mora
vehlecls types with different hslght of tall plpe.
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! Video License Plate Recognition Unit

HD video licanse plate recognition unit mainly includes HD camera, lens, supplamsntary Note: Data Valldlty analyms software is an offline analyms software.

light, llcense plate recognition softwars, transmisslen system, csentral application
system, etc., through the analysis of captured plctures to ldentlfy the license plate.
Note: software development needed for foreign license plate

] speed/Acceleration Detection Unit

The spesad/accaleration detection unit measures speed and accslsration using
slther a photo-cut spesd mseasuring pole or a multl-point radar.

Sofiware operation interface View interface for raw data of
measurement Process

I Micro Meteorological Monitoring Station

The micro meteorological monitoring station adopts fully digital high-precision
seansor, Including ultrasonlc wind spesed sensor, wind direction sensor, high-
pracislon dlgital temperature sensor, humldily sensor, pressure ssnsor. The
lightweight and compact structure and the high-strength structure design enable
the meteorclogical station to work stably for a long time in harsh weather
environments, providing accurate environmental parameters for remote sensing
maasuremants.

Manual calibration interface automatic calibration interface

7/ System Control and Data Validation Analysis Software

The system conirol software integrates muliiple functions such as calibrationD test. data
processing and data statistics.

All the original data will be reserved for each test, and it can be viewed in real time on the
software interface (limitad to the latest 100 items). Further analysis can be carried out by
means of the data valldity analysis softwars, Including linsar fitting degres, maximum plums
Increment, background value change and other factors that are very critical fo Judge the
validity of measurements.

o

* i '!r
X . : ¥

Statistics interface Diata validity analysis software
interface
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.| Vehicle Exhaust Measurement and Data Analysis Services

Based on cur DPL8000 system, we can provide vehicle exhaust remote sensing monitoring
and analysls service based on the orlginal diffuse data, Including the further analysls of
subsequent data. On the premise of obtalning the annual vehicle exhaust Inspection data, the
analysls process and sarvice Includes:

1. Collect the gaseous pollutant concentration and smoke intensity collected by mobile
and stationary remote sensing monitoring equipment on the road, and identify the
corrasponding vehicle license plate number,

2, Eliminate invalid emission data and data of non-canforming test quality;

3. The remots sensing recognition Information of vehlicle licenss plate |s matched with

vehicle information database (vehicle registration information database and vehicle
insurance mark database, etc.) , in order tc get vehicle model year, inspection period
information, vehicle manufacturars, vehicle type, vehicle qualily and other information,

4, The collected large sample reamote sensing monitoring data are tested to screen

affective data that could be used for subssequent statistical analysls.
5. Statistics are made on the overall distribution of smigslon concentration and smoke

intensity obtained by remote sensing device, and the resulis were compared with those of
other cities in China and abread to evaluate the overall emission level of urban meter
vehicles;

6., According to vehicle first registration year, vehicle age and emission standard, the

distributlon Interval of emission concsntration and smoke degrse of gas pollutants ars
calculated, and tha statistical results are comparsed with those of other cltles In China and
abroad:

7. The multi-year remote sensing monitering data are compared, and the statistical
results of this year's remota sensing monitoring data are compared with the historical
statistical results according to the classification of the first registration year, vehicle age and
emission standards, so as to analyze the multi-year changas of vehicle amission level;

8. Gassous pollutant concentration Is respectively transformad of emissions Into emission
factor {in unit of mg/L) based on the fuel consumption rate and based on the mileage (unit for
g/km, commonly used in emission maodel), respectively according to the vehicle first
registraiion, vehicle age and emissicns standards , statistics distribution range of gas
pollutants are obtained ;

8. Through analysis and comparison of remote sensing data samples groupsd by vshicle
manufacturers, vehlcle type, vshicle age and ramots sensing monltoring sites, the vehicle
sample group with significantly higher overall emisslon level or with a larger proportion of
high-emission vehicles were selected;

L) Smoke Video Capture System

Bensfitting from the development of low cost HD camera, image processing chip, high
speed network transmission and Al technologies, smoke video capture system is now
used in China to find the most dirty diesels which are emitting black smoke automatically
on road without too much human interference. It is alse recommended by the Chinese
governmant (HJ845-2017).

The principle of smoke video capiure system |8 as following: one HD camera capturs the
10 saconds video image of the vehicle at the back when it passing; than a deep laarning
algorithm-based analysls software Installed In a local GPU-based workstation near this
camera is ussd to identify whetherthere is any dubiocus smoky characters in the viden. Then
the dubious smoky video is transferrad through internet network to a ramote computing
server where quick and deep analysis of the smoke characters are done using a more
complicated Al based algorithm. Then the captured smoky vehicle vidso and its plate, which
is captured by the other local camera are transferred to the user interface. By comparison
with an virtual ringerman chart, the degres of the smoke can be divided in order to provide
criterlon for manual audit.

By full censideration of environmental light ( the directlon and intensity of sunshine, the
sireet light and the light of back vehicles, etc.;}, the rain and small dust, now our smoke
video capture system |s able to find 80% smoky dlesels at 85% correction ratlo at daytime,
By the accumulation of smoky vehicles and algorithm upgrading, the performance is
becoming bstter.

10
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Features and Advantages

1.All gaseous TDLAS based measurement which provides higher precision
than NGIR and NDUV, especially for NO;

2.With five lasers for five channel and time-sharing scanning method at 7~1kHz
scanning rate, provide 17~23 times internal average and 235Hz plume data
output;

3.5mall light dot emitting and half-diffuse refection design with optical
alignment time within 5 minutes;

4.Built-in reusable and sealed wavelength lock gas c¢sll design which promises
stable performance of the lasers;

5.Built-in open calibration gas cell design which is convenient for daily use;
6.Detecting beam multi-pass exhaust plume {iwo times or four times) which
provide impraved plume caplure rate;

7.Factory calibration plots stored in control software which can be done easily
at a field maintenance laboratory after long-time usage;

8.At |least twice longer optical length than NDIR and NDUYVY based system:;
9.Provide original plume data, which is used to calculate the sxhaust emission
concentration during each measurement;

10.Provide data validity analysis software is an offline analysis software which
is used to do further analysis for sach measurement;

11.Provide smoke factor, which is useful for estimating the PM concentration of
the exhaust;

12.Laser lifetime up to 50,000 hours except for the gresn laser with lifstime of
20,000 hours, much lenger than the expensive UV lamp whosas life is only 4000
hours.

Technical Specifications

Static measurement ertor
{abzeolute ot relative étror, whichever

dn,mfr'

= R

¢

~ Dynamic measurement error
{abgolute or relative error, whichever

is suitable)

pollutant "b’“h“' relative pollutant absolute relatwe
error SITOT

20.15%10™
COz +0,15%10™ +5%
HC +£150%10° +5%
NO £100x107* +5%
Opacity £2% +5%
Smoke Factor +0.2 +15%

%Static measuraments are done in the inner gas cell
with 10 ¢m optigel length using gas concenirations
recommended by Chinese government (FHJ845-

27
*CO. CO2. HC. NO. opacity measurement
repeatability iz not greater than +£3%

Speed/aceelaration

Bpeed range; 10~-100km/h

Corresponding time; =0.55

Speed Accuracy:
=3.0km/h{50~100km/h),
£lkm/h{10~50k m /h},

Acceletation accyracy: 0,18 m/g’

Environment
requircments

Temperaturs; -10~45C

Relative humidity; <B5%RH

‘Wind Speed: <5m/s

Atmospheric Pregsure: 70kPa~ 101.4 kPa
Others: no rain or snow, no obvious

taige dupst

is suitable)

+0.25%107 +10%
CO: +0.25%10" +10%
HC £250%10° +10%
NO +150x10° +10%

#*The unit of abaolute crror is volume ¢concentration.
*Dynamic measurements is done under condition of

€02 plume larger than 20% *cm using a gas-puff
elestric vehicle at 30 km/h,
*CO. CO2. HC, NO measurement repeatability
is not greater thano £5%

Elecirical
characteristics

Respongetime: <1.5x

power consumption: 180W
Power supply: DCASV
Warming time: lese than 5 mins

SDM (herizontal stationary type with platform):

6dem*Slom*Sdcm (L*W*H ) ,37kg
SDM (mobile type):

S0cm*Slem®d5cm (L*W*H ) ,22kg
Mirror Reflectar:

41em*5Tom*S6em (L*W*H ) , 16kg

12
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Horizontal stationary equipment installation case

Partial Reference list

Kunshan environmental horizantal
protection bureau lypa*2

02 X|angtan environmental horizontal 17 Changzhou bureau of ecological horizontal
protection bureau type*3 envirenment by disltict branch type*1

Qingfeng county enviranmentsl hartzontal Changzhou bureau of ecological herizontal
proleation bureau type*1 anvironment wujin districl branch type*

04 Jincheng ity environmeantal I‘I,Dfil{ﬂ:'llal 19 Ningbo bureau of qgglugl:,a!_ horzantal
pratection bureau type®2 snvironment ninghai branch type*T

Hencheng environmental horizantal Wuxi bureau of ecological horizontal
0s > e 20 o
protection buresu type*1 eaviranment typa*2-

Sanmeanxia shannzhou

horfzontai Changshu environmearital horizontal
(58 enviranmenial % 24 ; ; S
0 protection bureau lype1 1 protection bureau type'3
Linzholanvironmental herizontal Shanwei environmental
protection bureau typa™1 protaction bureau
o8 Benabu enviranmental herizontal 23 Shanwel enviranmental Mobile
pmtwtlun buﬂh&u type 2 protection bureau type*1
Cixian environmantal harizar Linzhouenviranmental
protettion bureaull lype® prateciion bursau
10 Zhengzhou eastanvironmental herizontal 25 Qingleng county enviranmental Mabile
protaction bureau type*1 protaction bureay type*1
; Xueshan county snyironmental harizantal Sarmanxia 5"‘"“"7}1““
prn‘ﬁcun : nureau ﬂﬁ‘?:’gﬁ:;ngﬁrﬁlﬂu
2 Guangdong hongsheng harizontal o Xueshan county environmental Mobile:
1 techinology co. LTD type*1 7 protection bureau type*1
Linghao cily environmantal herlzontal 2 Lingbao city environmental
pristectian bureay type*1 8 pratection bureau
18 Dalian environmental horizontal 29 Dalian environmental Mabila
protection bureau tyq:reﬂ protaclion bureau type*1

Ehangzhou bureau afecalogical herizonlal 30 Changzhol environmenial
anviramment jintan district branih lypat2 protection burgau




