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Instrumentation

EMPA METAS

PNC TSI CPC3010 S/N 70410281

TSI CPC3010 S/N 2400

TSI CPC3010 S/N 2435

Electrometer TSI 3068B S/N 70701106

Hot wire - Pd

VPR Ejector (Palas) – ET (EMPA) – Ejector (Palas)

Aerosol

ME

Atomizer - NaCl
Oven – C40H82

CAST - soot

CAST - soot
PNC

VPR PCRF
VPR effic.
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Experimental Set-up for PNC calibration
 Aerosol 
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  Excess air Excess air 

PND 1 PND 2 ET CPC 2
3022

CPC 1
3022

DMA N 

Pressurized 
air 

Diluter N 

Excess air 

MFC 

SMPS 

oven Diluter

Oven
C40H82

Dryer

Diluter

Atomizer
NaCl

Particle concentration
reduction factor (pcrf)

Particle removal
efficiency

Experimental Set-up for VPR calibration
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Primary PNC Calibration - Linearity

LINEARITY
PNC: TSI 3010, SN 70410281

E-meter: TSI 3068B, SN 7070110

y = 0.9057x + 92.583
R2 = 0.9936
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repeat 1 repeat 2 repeat 3 repeat 4 repeat 5

y = 0.9056x + 175.17
R2 = 0.9996
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PNC: TSI 3010, SN 70410281
E-meter: TSI 3068B, SN 7070110

EMPA METAS

Hot wire, Pd, 70 nm Cast, soot, 80 nmGenerator, Aerosol, size
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CUT OFF CHARACTERISTIC
PNC: TSI 3010, SN 70410281, 2435, 2400

E-meter: TSI 3068B, SN 7070110
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Primary PNC Calibration – Cut-off characteristic
Hot wire, Pd, Generator, Aerosol, size

EMPA
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Secondary PNC Calibration - Linearity
EMPA

Hot wire, Pd, 70 nmGenerator, Aerosol
LINEARITY

Reference PNC: TSI 3010, SN 70410281
Test PNC: TSI 3010, SN 2400

y = 1.0047x - 0.4042
R2 = 0.9999
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VPR Calibration - PNC Comparison for „2 PNC Method“

PNC COMPARISON for "2 PNC Method"
PNC upstream: TSI 3022A, SN 553

PNC downstream: TSI 3022A, SN 555

y = 1.0098x - 2.3693
R2 = 0.9994
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VPR Calibration – Particle concentration reduction factor (pcrf)

PARTICLE CONCENTRATION REDUCTION FACTORS (pcrf)
PNCupstream: TSI 3022A, SN 553

PNCdownstream: TSI 3022A, SN 555

30 nm
y = -0.0007x + 106.92
R2 = 0.4163

50 nm
y = -0.0006x + 103.45
R2 = 0.4879

100 nm
y = -0.0005x + 101.96
R2 = 0.5183
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EMPA METAS

Atomizer, NaCl Cast, soot

VPR Calibration

Generator, Aerosol
PARTICLE CONCENTRATION REDUCTION FACTORS (pcrf)

PNC: TSI 3022A
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VPR Calibration – Volatile particle removal efficiency results
(2 PNC Method)
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Open Questions

Correction procedure for multiple charged particles

Tolerances for cut-point diameter
(23 ± ? nm, 41 ± ? nm)

Counting efficiency tolerance at 41 nm
(90 ± ? %)

Data acquisition of instruments

Acceptable pressure conditions at PNC inlet
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Correction for multiple charged particles

Lognormal fit
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