
 
 

Kupní smlouva 

  § 2079 a    89/2012         
 „OZ“) 

 
1. SMLUVNÍ STRANY 

    v   strojní 

        160 00 

       160 00 

 684 07 700 
CZ68407700 

  

   
(dále jen „Kupující") 

a 

AVL  spol. s r.o. 
    753 01    

 v      v     10443 
   

   

 60827327 
CZ60827327 

(dále jen „Prodávající") 

 
(Kupující a Prodávající dále  jen „Smluvní strany" nebo  z nich  jen „Smluvní 

strana"). 

 
uzavírají  uvedeného dne,  a roku tuto kupní smlouvu (dále jen „Smlouva“) 
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Příloha č. 1 – technická specifikace 
 

TECHNICKÁ SPECIFIKACE 
Předmětem veřejné zakázky je dodávka čítače částic ve spalinách, a to do jejich minimální velikosti 
10 nm v níže uvedených parametrech (dále jen „čítač“).  
 
Čítač musí splňovat / umožňovat / obsahovat tyto následující minimální parametry: 

 čítač bude dodán jako kompletní zařízení pro analýzu alespoň počtu částic menších než 23 nm 
dle stávající legislativy 

 čítač bude minimálně splňovat podmínky předpisu UN/ECE-GRPE-PMP (nebo jiného 
rovnocenného) pro částice menší 23 nm a bude uzpůsoben pro měření počtu částic 
ve výfukových plynech motorů různé konstrukce spalujících standardní i alternativní paliva 

 bude umožňovat měření neodpařitelných částic obsažených ve výfukových plynech 
v neředěném i v ředěném stavu 

 vzorkovací trať čítače bude o délce nejméně 1 m s automatickou regulací teploty 
 odolnost čítače a vzorkovací trati vůči teplotě analyzovaných spalin: nejméně do 600 °C 

pro nepřetržité měření 
 čítač bude komunikovat se systémem automatizovaného sběru dat (komunikace bude probíhat 

prostřednictvím AK protokolu případně jiného běžně používaného protokolu nebo součástí 
čítače bude počítač s nezbytným HW a SW vybavením pro okamžité použití)  

 minimální požadovaný měřicí rozsah: 0 –  50 000 #/cm3 
 požadovaná efektivita počítání čítače: pro částice 10 nm 65 ± 15 % ef., pro částice 15 nm >90 % 

ef.  
 dvoustupňové ředění s možností nastavení ředicího faktoru 
 napájení: 230 V 
 součástí bude příslušenství pro redukci tlaku výfukových plynů z hodnoty až 2000 mbar 

 
 



 

 

 
DELIVERY INDEX 

Pos Qty Item Name Price in  / 
Unit Net 

Price in  / 
Total Net 

1 1 INSTRUMENTATION 
T-00B.00 

  

1.1 1 Standardchapter Instrumentation 
T.00 

1.1.1 1 AVL APC XAPP 10 
TM0489XA10.00 

1.1.1.1 1 APC XAPP 10NM 2M SAMP. LINE 230/110V 
TM0489XB2M.02 

1.1.1.2 1 APC SAMPLING KIT 1M, HAT PROBE, 230V 
TM0489XTHA.01 

1.1.1.3 1 PRESSURE REDUCTION UNIT
TM0489XPRU.01 

1.1.1.4 1 CVS SAMPLE PROBE KIT 
TM0489XCVS.01 

1.1.1.5 1 CYCLONIC SEPARATOR 
TM0489XCYC.01 

1.1.1.6 1 CPC SPARE FILTERS 
TM0489XHEP.01 

1.1.1.7 1 HIGH EFFICIENCY PARTICLE FILTER 
TM0489XPAF.01 

1.1.1.8 1 CVS MOUNTING KIT 
TM0489XCVM.01 

1.1.1.9 1 GAS CHECK VALVE 
TM0489XGCV.01 

 

 
CONDITIONS CONDITIONS

Payment Terms Dle smlouvy o dílo 
Dispatch Terms According to your instructions 
Delivery Terms CIP, Praha
Delivery Time Dle smlouvy o dílo 
Validity End of year
Warranty 2 years 



 

 

 
OFFERING DESCRIPTION 

1 INSTRUMENTATION 
T-00B.00 

 

1.1 Standardchapter Instrumentation 
T.00 

 
1.1.1 AVL APC XAPP 10 

TM0489XA10.00 
 

The AVL Particle Counter xApp 10™ is a compact and flexible device for reliable and accurate 
measurements of particle number concentrations of non-volatile particles of diluted and undiluted exhaust 
gas in the field of engine development. 

The sample can be taken diluted from a CVS Systems, a Partial Flow Dilution Tunnel or directly undiluted 
from the tailpipe of the engine. 

 
The APC xApp 10 ™ with AVL CPC fulfills all requirements of the draft legislation for the measurement of 
particles smaller than 23 nm. 

 
 

1.1.1.1 APC XAPP 10NM 2M SAMP. LINE 230/110V 
TM0489XB2M.02 

 
The two stage dilution system enables a widely adjustable "PCRF" (particle concentration reduction factor) 
range from 100 to 1.000. 
The patented chopper diluter can process diluted exhaust from a CVS System or a partial flow dilution 
tunnel as well as undiluted exhaust gas directly from the tailpipe. 
The built-in evaporation tube is heated up to 300-370 °C and thus removes the volatile fraction of the 
particles. 

  
Finally, the particles are counted by the latest AVL designed AVL CPC using the light scattering technology, 
with possible concentrations up to 30.000 #/cm³ which is 3-times higher than before. 

 
 

 APC xApp 10 with AVL CPC 
Confirmed standards Following the Draft specification of UN/ECE-GRPE-PMP for sub 

23 nm 
Measuring range 0 - 30.000 #/cm³ (single count mode), up to 50.000 #/cm³ 
Lower particle size limit 10 nm (65 ± 15 % eff.), 15 nm (> 90 % eff.) 
Exhaust gas conditions Exhaust temperature: 

 °C with APC Sampling Kit and Pressure Reduction Unit 
Exhaust pressure: 
±2.000 mbar with Pressure Reduction Unit 

Dilution factors 100 to 20.000 (14 steps calibrated): 
PND1: 10 to 1.000 
PND2: 10, 15, 20 
(PMP compliant calibration until PCRF1000) 



 

 

 
 

 
1.1.1.2 APC SAMPLING KIT 1M, HAT PROBE, 230V 

TM0489XTHA.01 
 

Sampling kit for raw exhaust measurements on the engine test bed. 
 

The tailpipe sampling kit delivers a 1 m heating line with heat control and sampling probe with impactor hat. 

Assembly works for power supplies of 230 VAC. 

Exhaust pipe diameters between 48 ... 210 mm are covered with only one installation. 
 
 

1.1.1.3 PRESSURE REDUCTION UNIT 
TM0489XPRU.01 

 
The Pressure Reduction Unit for the AVL APC xAPP™/AVL APC xAPP 10™ enables the application at 
exhaust gas back pressures up to 2000 mbar and temperatures up to 600 °C, e.g. measurements upstream 
a diesel particulate filter (DPF). 

 
The pressure reducing unit allows simultaneous sampling from two measurement devices (e.g. MSS & 
APC). 

To achieve more representative measurement results at inhomogeneous particle distributions, the high 
pressure option is combined with a hat probe or optionally available multihole probes. 

 
Technical Details: 

 
Technical Data: 

 
The pressure reduction of the exhaust gas is carried out by blowing the exhaust gas into an expansion pipe 
(where approximately ambient pressure prevails) through an orifice. In order to blow off enough exhaust 
gas even with lower exhaust gas backpressures (~>10 mbar), the orifice is elastically supported on a 
truncated cone in order to create inlet channels between the sides of the orifice and the outer surface of 
the truncated cone. When the exhaust gas backpressure is increased now, the inlet channels are reduced. 
If the exhaust gas backpressure reaches a certain value (typically >300 mbar rel.), the inlet channels are 
closed by the orifice, and the exhaust gas can only flow in the expansion pipe through the hole of the 
orifice plate. The blown-off exhaust gas is taken from the expansion pipe and introduced into the heated 
sample 
line. This additional sample line minimizes particle losses between the Primary Diluter of the Particle 
Counter and the Pressure Reduction Unit. 
 
 Maximum exhaust gas temperature: 1000 °C (short time <1 min), 600 °C (continuous operation) 
 Maximum exhaust gas backpressure: 2000 mbar (rel.) 
 Pressure pulsations: + 1000 mbar, but max. 50% of exhaust gas backpressure 
 Blown-off quantity: dependent on pressure, ~ 20 l/min at 1000 mbar and 600 °C 
 Weight: 2 kg 

 
1.1.1.4 CVS SAMPLE PROBE KIT 

TM0489XCVS.01 
 

The Sample Probe Kit CVS application kit represents a complete solution for the installation of the APC at 
a CVS-tunnel. Therefor the Sample Probe Kit includes the standardized Euro-Norm Sampling Probe Kit, 
the CVS Mounting Kit and a Gas Check Valve for checking the gas dilution ratio. 



 

 

 
 
 
 
 

1.1.1.5 CYCLONIC SEPARATOR 
TM0489XCYC.01 

 
The Cyclonic Separator operates as a pre-cut device and removes particles in the diameter range between 
2.5 μm and 10 μm as defined in the UNECE-R83. 

 
The main influencing factor for the cut off performance of the cyclonic separator is the sample flow rate of 
the APC. To achieve a CVS flow independent cut-off performance, the inlet flow of the APC is controlled 
by means of a mass flow controller and monitored by the device control software. With a flowrate of 5 lpm 
a cutoff diameter of 4 μm is achieved, which is within the defined range between 2.5 μm and 10 μm. 

 
 

1.1.1.6 CPC SPARE FILTERS 
TM0489XHEP.01 

 
The APC contains two HEPA filters for cleaning the dilution air. 

The filters have to be exchanged on a yearly base. 

 
1.1.1.7 HIGH EFFICIENCY PARTICLE FILTER 

TM0489XPAF.01 
 

The APC contains a high efficiency particle filter for cleaning the bypass-flow. 

This filter has to be exchanged on a monthly base. 

 
1.1.1.8 CVS MOUNTING KIT 

TM0489XCVM.01 
 

The CVS mounting kit enables quick and easy application of the primary diluter to the CVS tunnel. To 
ensure that the primary diluter functions properly, it must be screwed to the sampling probe at the inlet so 
that it is free of mechanical stress. Since not every CVS tunnel is of the same size, this assembly set is of 
variable size. 

 
 

1.1.1.9 GAS CHECK VALVE 
TM0489XGCV.01 
 

This manually switchable 3-way valve enables the verification of the gas dilution ratio by means of gas 
analyzers on a testbed: 

 
A calibration gas with known concentration (e.g. CO) is fed to the inlet of the dilution system and the diluted 
calibration gas concentration is measured by means of a gas analyzer of an emission bench. 

This check can be performed without disconnecting the primary diluter from the CVS-tunnel. 


