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Technicka nabidka

Predmétem dodavky je zafizeni pro identifikaci pocetni koncentrace a velikostni distribuce ¢astic o
rozsahu 0,2 um — 0,1 mm rozptylenych v plynném prostredi.
V ramci této dodavky bude Zadavateli dodana nasledujici sestava zafizeni:

- Palas Promo® 2000 control unit

- Palas Aerosol sensor welas®2300

- Palas Aerosol sensor welas®2070

- 5 m opticky kabel

- Notebook / Laptop

- Software PDControl
Zarizeni umoZnuje méreni tuhych i kapalnych ¢astic rozptylenych ve vzduchu (imisni méreni) a méreni
tuhych i kapalnych ¢astic v proudu spalin (emisni méreni). Zafizeni umozni realizovat méreni senzorem
umisténym primo ve spalinovych kanalech, pfipadné bude vzorek plynu s ¢asticemi k ptistroji pfiveden
pohyblivym ¢i pevnym potrubim. Méfici aparatura umoZznuje identifikovat castice produkované
spalovacim procesem pfi spalovani fosilnich paliv a vSech typd biomasy. Veskeré dodané elektrické
pfisludenstvi je kompatibilni s rozvodnou siti pouzivanou v CR (230 V, 50 Hz).

Dale predmét plnéni splnuje vSechny niZe uvedené pozadavky:

Meéfrici metoda: Opticky rozptyl svétla (opticky rozptyl bilého svétla)

Casové rozliseni: 1 s

Meéfici rozsah (velikost mérenych castic): celkovy rozsah mérenych ¢astic: 0,2 - 100 um
Pocet velikostnich kanall v ramci méficiho rozsahu: 256
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e Koncentracni rozsah:

- velikost &astic do 1 mikrometru — méfitelné koncentrace ¢astic do 1 000 000 &&stic/cm?
- velikost ¢astic od 1 mikrometru do 100 mikrometr — méfitelné koncentrace ¢astic do
40 000 ¢astic/cm?

e  Umisténi méficiho senzoru: Méfici senzor nezavisly na vyhodnocovaci jednotce, umistitelny do
spalinovodu (s fidici jednotkou bude propojeny optickym kabelem).

e Vyuzitelnd vzdalenost mezi méficim senzorem a vyhodnocovaci jednotkou: 5 m (délka
optického kabelu).

e Pratok méreného vzorku: 5 I/min

e Koincidence: Zafizeni automaticky detekuje i eliminuje koincidenci a chybu hraniéni zény
(,boarder zone error”) pomoci patentované technologie vyuzivajici paprsku ve tvaru ,, T“.

e Kalibrace: Zafizeni umozriuje manualni kalibraci optické jednotky v misté méreni (pomoci
kalibracniho prachu MonoDust) bez nutnosti odesilat zafizeni k vyrobci, zplsob provedeni
kalibrace na misté je prilozen k této nabidce.

e Ovladani zafizeni: pomoci dotykového displeje a externiho notebooku.

e Ukladani dat do interni paméti: Vice nez mésicni kontinualni méreni.

e Pracovni teplota: 5°C az 40°C

e Komunikace: USB, Ethernet, R5232/485, Wi-Fi.

e Hmotnost zafizeni: cca 11 kg (véetné senzoru).

Ptislusenstvi:
Externi notebook:
e bude dodan s ovladacim softwarem PDControl od vyrobce zafizeni — spolecnosti Palas.
e displej i SW na externim notebooku umoziuji zobrazeni namérenych dat jak v grafické, tak v
tabelarni podobé.
e SW vyrobce je kompatibilni s OS Windows 7 nebo vyssim.

V Praze, dne: 26.7.2018

ENVItech Bohemia s.r.o.

Ing. Zdenék Grepl (Feditel spolecnosti)
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Description

The PDControl software is designed for measurement value acquisition and data analysis by all of the
welas® digital systems. It enables quick and easy particle size and concentration analysis.

The PDControl software provides special advantages for the analysis of rapid changes in concentration
and particle size distributions using the high time resolution of 10 ms, depending on the measurement
system. In addition, PDControl enables the transparent display of measured distributions with analysis
of the coincidence percentage as per Dr. Umhauer and Prof. Sachweh (see last figure). Palas® software
solutions in the fields of particle measurement technology, filter testing, and test rig control are based
on our many years of experience and have been continuously optimized and further developed in close
collaboration with our international customers based on their requirements. As a result, Palas® software
is especially practical and provides many advantages in daily applications.

We will be happy to send you our demo software.
Palas® also offers other software, including:
e FTControl for filter testing

e In addition, Palas® offers custom software solutions for the automation and control of customer-
specific test rigs with the inclusion of external measurement systems.

Quality to the last detail

PDControl software

e Display of cumulative and distributive size distributions in diagram and table form
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e Comparison of cumulative and distributive size distributions in diagram form

particle size distributions
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o Display of all measured single particles and the corresponding statistics for distributions in table

form
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o Storage/loading of measurements

e Read-only mode for measurement files

e Data export in a text file (possible to import data into Excel)

e Acquisition and analysis in as little as 10 ms ideal for rapid, processes

e Up to four statistical values are able to be displayed simultaneously, e.g. number concentration,
coincidence percentage, Sauter diameter, and mean diameter
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Coincidence and border zone error analysis

welas® digital is equipped with a new, fast 20 MHz signal processing processor that analyzes the curve of
each individual particle signal. This enables coincidences, i.e. more than one particle at the same time
in the measurement volume, to be detected on the individual signal and corrected (as per Dr. Umhauer
/ Prof. Sachweh).

The PDControl software enables our customers to trace each measurement detail, using:
o Display of measured distributions in diagram form with

- Valid particle size distribution
- Border zone and coincidence distributions and

- Statistically corrected particle size distributions.
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Benefits

e Optimal information content:

Display of distributions in diagram and table form: Number, area, volume, concentration
(number and mass)

Comparison of multiple distributions in one diagram

Display of the time sequence of statistical values

Analysis of 14 statistical values

e Acquisition and analysis in as little as 10 ms ideal for rapid, unsteady processes
e Coincidence analysis

¢ Simultaneous measurement with multiple welas® digital systems

e Also able to be used with other particle measuring devices

e Acquisition by four external sensor signals in parallel with particle measurement, e.g. differential
pressure, temperature, relative humidity, volume flow, etc.

e Clear structure

e Easy installation on the PC

e Short processing times

e Regular updates via the Internet free of charge

e Easy to transfer data to Excel

e Unlimited copies for various workstations within a company
e Easy to operate

o Reliable function

e Reduces your operating expenses
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Datasheet

Parameter | Description
Operating system | Windows® 2000/ Windows® XP, Windows® Vista, Windows®

7
Processor | Min. Pentium 4, 1800 MHz
User memory | From 4 GB
Screen resolution | At least 1280 ¢ 800
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Applications

e Particle measurement and particle size analysis
e Measurement of MDI/DPI inhalers and nebulizers

e Emission and immission measurements

Analysis of rapid, unsteady processes

Smoke detector tests

Particle measurement for clouding processes

Palas GmbH Managing Partner: Commercial Register:
Partikel- und Lasermesstechnik Dipl.-Ing. (FH) Leander Molter Mannheim HRB 103813
Greschbachstrasse 3b Dr.-Ing. Maximilian Weil3 Place of Business: Karlsruhe
76229 Karlsruhe USt-Id: DE 143585902
Germany St-Nr: 3 4416/07832

Bank Data: Contact: -l =
g}’é’:'zg“&'éiﬁr”he E-Mail: mail@palas.de E .jil:- 1

IBAN: DE77 6005 01017495 5026 59 Internet: www.palas.de u

Deutsche Bank Karlsruhe Tel: +49 (0)721 96213-0 %

BIC: DEJTDESME60 Fax: +49 (0)72196213-33 I

IBAN: DE95 6607 0004 0095 9460 00 E
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Promo® 2000

Scattered-light aerosol spectrometer system for process mea-
surement technology and monitoring applications

Promo® 2000 H
With heating regulation up to 250 °C for welas® aerosol sensors

Promo® 2000 HP

Mit automatischer Regelung des Probenahmevolumenstroms
durch die Aerosolsensoren welas® unter Uberdruck bis 10 bar
oder in Temperaturen bis 120 °C

Promo® 2000 P
Mit automatischer Regelung des Probenahmevolumenstroms
durch die Aerosolsensoren welas® unter Uberdruck bis 10 bar
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Description

Promo® 2000 is a light-scattering aerosol spectrometer system for particle size analysis and concentra-
tion determination that can be equipped with all welas” sensors.

On Promo® 2000, the welas® sensors equipped with different measurement volumes, as required, can
be easily connected via fiber optic cables and interchanged as required. These sensors allow reliable
measurement in the concentration range from < 1 particle/cm® up to 10¢ particles/cm® and are avail-
able for measurement in gases, as well as in liquids. Please observe the "welas® sensors" product data
sheet.

Unique are up to four measuring ranges in only one device:
e 0.2um =10 um
e 0.3um -17 um
e 0.6 um - 40 um
e 2 um - 100 um (additionally for sensors 2300 and 2500).

Promo® 2000 is famous for up to 128 size channels per measuring range and a concentration range from
<1 particle/cm?® to 10° particles/cmq.

A touch display ensures user-friendly operation. Measurements can be started easily, and all data, such
as the current number distribution and the number concentration, as well as 24 further statistical values,
can be evaluated and displayed in real time.

With Promo® as a standalone measuring device (i.e. without external computer) measurements are
performed continuously. All incoming data can be stored with a maximum temporal resolution of 1s.
Promo® 2000 can therefore measure and save data over weeks independently. For data transfer, Promo®
can also be integrated into a company network.

Promo® 2000 has a standard interface and can be controlled by a process control system or by a simple
Labview program. For this reason, Promo® 2000 is especially well suited for control and monitoring
applications. Temperature, humidity and pressure sensors can be connected.

Palas® offers remote maintenance for the device and data access via www.palas.de/user.
The new Promo® 2000 measurement technology:

Promo’ 2000 offers a new, fast 20 MHz signal processing processor, which analyses the progression of
each particle signal. This makes it possible to recognise coincidental events in light scattering measure-
ment technology at the individual signal and correct them (according to Dr. Umhauer / Prof. Dr. Sach-
weh). This way it is possible to increase the maximum concentration limit up to 10° particles/cm? (welas®
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2070 sensor). Also in low concentrations < 1 particle/cm?® with the welas® 2500 sensor, this leads to a
higher measuring accuracy.

High classification accuracy and high particle size resolution are guaranteed by the following special
features (see Graph 1):

e White light and 90° light-scattering detection
= Unambiguous calibration curve

e Patented T-aperture
= No border zone error

o New digital individual signal processing
= Coincidence detection and correction of the individual signal making it possible to measure

higher concentrations
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Graph 1: Example with 2200 sensor

Promo® 2000 is characterized by its very high counting efficiency starting from 0.2 um!
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Graph 2: Example with 2200 sensor, in relation to LAS-X Il
The new Promo® 2000:

The Promo® 2000 is characterized by its optical fibre technology. The welas® aerosol sensor is connected
via a fiber optic cable with a length up to 30 m with the Promo control unit. This leads to a minimization
of particle losses in long sampling lines by simply installing the sensor directly at the sampling location.
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Benefits
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Measuring range of 0.2 to 100 um (4 measuring ranges selectable in one device)

Up to four measuring ranges in only one device:

0,2 um - 10 um

0,3 um =17 um

0,6 um - 40 um

2 um - 100 pm (additionally for sensors 2300 and 2500)

Up to 128 size channels per measuring range

Concentration range of 1 particle/cm? to 10° particles/cm?
Calibration curves for different refractive indices

Very high and reproducible counting efficiency rate starting at 0.2 um
Pressure-resistant up to 10 barg (optional)

Heatable to 250 °C (optional)

Optical fibre technology

Simple operation with a large touch display

Calibration, cleaning and lamp replacement can all be performed independently by the customer
External control by RS 232 or Ethernet

With analysis software PDAnalyze

Optional: Software PDControl for operation as welas® digital available

Low maintenance
Reliable function

Reduces your operating expenses
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Datasheet
Parameter | Description
Interfaces | USB, Ethernet, R5232/485, Wi-Fi
Measurement range (size) | 0,2 um - 10 um
0,3 um =17 pm
0,6 pum - 40 pum
2 um - 100 um

Size channels

Measuring principle
Measurement range (number Cy)
Time resolution

Thermodynamic conditions
Volume flow

Data acquisition

Light source

Power consumption
User interface
Power supply
Housing

Dimensions

Support options
Weight

Operating system
Data logger storage
Software

Installation conditions

Page 6 of 7

Up to 128 (64/decade)

Optical light-scattering

<1 e 10° Partikel/cm?

Upto1ls

10 - 40 °C, -100 - 50 mbarg

51/min

20 MHz processor, 256 raw data channels, digital
Xenon Bogenlampe

35W
100 W

Touchscreen, 800 e 480 Pixel, 7"

115 - 230V, 50 - 60 Hz

Table housing, optionally with mounting brackets for
rack-mounting

185 @ 450 @ 315 mm (H ¢ W e D) (19")

direct remote access, Palas webserver service
Approx. 8 kg (control unit), approx. 2.8 kg (sensor)
Windows embedded

4 GB Compact Flash

PDControl, FTControl, PDAnalyze

+5 - +40 °C (control unit)

PAL ASCO

Version: March 1, 2018
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Applications

e Emission monitoring of installations
e Control of grinding and classification processes
e Monitoring of production processes in the food, pharmaceuticals and chemicals industries

e Testing of complete filters, inertial and wet separators or electrostatic precipitators

Palas GmbH Managing Partner: Commercial Register:
Partikel- und Lasermesstechnik Dipl.-Ing. (FH) Leander Molter Mannheim HRB 103813
Greschbachstrasse 3b Dr.-Ing. Maximilian Weil3 Place of Business: Karlsruhe
76229 Karlsruhe USt-Id: DE 143585902
Germany St-Nr: 3 4416/07832

Bank Data: Contact: -l =
g}’é’:'zg“&'éiﬁr”he E-Mail: mail@palas.de E .jil:- 1

IBAN: DE77 6005 01017495 5026 59 Internet: www.palas.de u

Deutsche Bank Karlsruhe Tel: +49 (0)721 96213-0 %
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Kalibrace / Verifikace senzori Welas pro spektrometr Promo

Kalibrace zafizeni senzorl Welas pro spektrometr Promo by méla byt provedena vidy pred zahdjenim
méreni. Vyrobce doporucuje provddéni automatického nastaveni offsetu, nastaveni citlivosti
detektoru a kontrolu / nastaveni rychlosti ¢astic skrze detektor.

Pfed zahdjenim kalibrace je Zadouci, aby bylo zafizeni v béhu alespon po dobu 1 hodiny, aby byl v
teplotné stabilnich podminkach. Okolni teplota musi byt v rozmezi 10 az 25°C. Zafizeni musi byt v
kalibracnim médu.

Kompletni kalibrace sestava z 5 krok:

1.) Automatické nastaveni offsetu

2.) Kontrola tésnosti celého systému

3.) Nastaveni citlivosti detektoru

4.) kontrola/nastaveni rychlosti ¢astic skrze detektor

5.) kontrola objemového priitoku

Jednotlivé kroky jsou popsany v nasledujici ¢asti:
1. Automatické nastaveni offsetu:

Elektronicky nulovy bod systému se nastavuje v nastaveni offsetu (viz obr. 26). Timto je minimalizovan
sSum zafizeni. Nastaveni offsetu se provadi plné automaticky a spousti se pomoci tlacitka ,adjsut
offset”. Toto nastaveni trva pfiblizné 1 minutu. Minimalni méfené napéti offsetu musi byt méné nez
0,2 mV, napéti nastaveni offsetu musi byt mezi 2 az 3 V.

2. Kontrola tésnosti celého systému:

Tésnost celého systému je nezbytnd podminka pro Uspésné provedeni kalibrace. Zafizeni Promo
disponuje senzorem, ktery se nachazi pfimo pred cerpadlem. Pro kontrolu tésnosti celého systému je
dostacujici ucpat vstup do systému napr. palcem. Méreny objemovy pritok musi poklesnout na 0 l/min
(+/- 0,1 I/min). Kalibrace zafizeni Fidas by méla byt provedena vidy pred zahajenim méreni. Vyrobce
doporuduje provadéni automatického nastaveni offsetu, nastaveni citlivosti detektoru a kontrolu /
nastaveni rychlosti ¢astic skrze detektor.

ENVItech Bohemia s.r.o0., Ovocna 34, 161 00 Praha 6, Czech Republic
T +420 257 312 750, F +420 257 311 780, E eb@envitech.eu
1€ 47119209, DIC CZ47119209, OR Méstsky soud v Praze, oddil C, vlozka 12701
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3. Nastaveni citlivosti detektoru:

Pro nastaveni citlivosti detektoru se vyuziva kalibracni prach (Mono Dust 1500), ktery je standardni
soucasti dodavky zafizeni. Tento kalibracni prach ma ¢astice s definovanou velikosti. Tento prach je
monodisperzni. Zafizeni zobrazuje distribu¢ni funkci surovych dat (viz obr. 1). Pik, ktery je zde
zobrazen, musi odpovidat velikosti ¢astic referenéniho kalibraéniho prachu. Tento pik musi byt na
kandlu 141,1. Tento kanal koresponduje s ¢asticemi o velikosti 1,28 um. Pokud tomu tak neni, musi byt
pfenastaveno napéti fotomultiplikdtoru a tato procedura musi byt provedena znovu. Napéti Ize zménit
jednoduse, pomoci tlacitka ,calibrate PM amplification”. Pokud je pik niz8i nez 141,1, napéti
fotomultiplikatoru musi byt zvyseno, pokud je pik vyssi, tak snizeno. Diky této Upraveé je celézafizeni
spravné nastaveno. Prosim opakujte tuto proceduru, dokud nebude pik na 14,1 (+/-0,5)

4. Kontrola/nastaveni rychlosti ¢astic skrze detektor:

Kromeé velikosti signalu pro kazdou ¢astici, detektor také zaznamenava délku signalu pro kazdou ¢astici.
Délka signalu zavisi na rychlosti Castice v detektoru, protoze velikost méreného optického objemu je
zndma. Pokud neni spravna rychlost ¢astic v detektoru, pritok v detektoru je také nespravny, anebo je
porouchané hlidani pritoku. Z tohoto dlivodu musi byt kontrolovana tato rychlost. Jinak by mohlo dojit
k nespravnému vypoctu koncentrace. Pokud nebyla zjiSténa Zadna netéstnost zatizeni, zafizeni musi
byt odeslano k vyrobci. Pro kalibraci rychlosti se také vyuziva kalibraéni prach (Mono Dust 1500),
protoze stejné ¢astice musi vZdy vykazovat stejnou rychlost (popf. pouze mirné odlisSnou). Spodni
diagram v kalibracnim maodu (viz obr. 1) znazornuje distribuci délky signdlu. Zde je mozné vidét 2
maxima. Levé maximum délka signalu v hrani¢ni zéné detektoru (diky T — tvaru svételného paprsku) a
pravé maximum znazornuje délku signalu v jadru paprsku. KdyZ pouZijete Sipky, abyste nasmérovali
krizek na pravé maximum, dostanete rychlost délkou signalu. Tato rychlost musi byt stejna jako po
nastavenive vyrobé (+/- 0,2 m/s). Diky toleranci pfivyrobé je toto nastaveni pro kazdou jednotku mirné
odlisné.

5. Kontrola objemového priitoku:

Objemovy pritok zafizeni musi byt 5 |/min (+/- 0,15 I/min) p¥i 23°C a 1013 hPa. Pritok muize byt
verifikovan napt. pomoci mydlového priatokoméru. Pokud je zafizeni tésné a rychlost v detektoru
spravna, poté neni nezbytné provadét kontrolu pratoku.
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calbration: CalDust 1100 peak at 130
measured peak at: 131,53

signal length at cursor (CalDust): 21,00 s
velocity (CalDust): 9,31 m/s

velocity (average): 9,16 m/s

preset velocity: 9,30 m/s

flow rate: 5,00 |/min (43,0%)

adjust offset
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offset adjustment voltage [V]

offset adjustrment voltage: 2,535 v
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