
ICS 19.120

CCS A 28

NATIONAL STANDARD OF THE

PEOPLE'S REPUBLIC OF CHINA

GB/T 42660-2023

Aerosol particle number concentration - Calibration of
condensation particle counters

(English Translation)

Issued on: August 6, 2023 Implemented on: March 1, 2024

Issued by: State Administration for Market Regulation, China National

Standardization Administration

Chinastandards.org

Preview: page 1 of 5 shown, 94 in the full document. Complete English PDF, instant download:

https://chinastandards.org/standards/gb-t-42660-2023

https://chinastandards.org/standards/gb-t-42660-2023


Table of Contents

Preface

Introduction

1 Scope

2 Normative reference documents

3 Terms and Definitions

4 Symbols

5 General principles for calibration using reference instruments

5.1 General

5.2 Requirements for calibration aerosols

5.3 Composition of calibration device

5.4 Components and their requirements

5.4.1 Primary aerosol sources

5.4.2 Charge regulator

5.4.3 Differential electromigration classifier (DEMC)

5.4.4 Air supply or exhaust

5.4.5 Mixing devices, diverters and connecting pipes

5.4.6 Reference instrument. FCAE or CPC

5.4.7 Other tools

5.5 Differences between FCAE and CPC as reference instruments

6 Calibration using FCAE as reference instrument

6.1 General rules for equipment and calibration procedures

6.2 Preparation

6.2.1 Overview

6.2.2 Primary aerosols

6.2.3 Other equipment

6.2.4 Differential electromigration classifier (DEMC)

6.2.5 Faraday Cup Aerosol Electrometer (FCAE)

6.2.6 Condensation nuclei particle counter to be tested (CPC to be tested)

6.2.7 Checking the completeness of the settings

6.3 Calibration procedure for detection efficiency

6.3.1 Overview

6.3.2 DEMC granularity adjustment

Chinastandards.org

1

Preview: page 2 of 5 shown, 94 in the full document. Complete English PDF, instant download:

https://chinastandards.org/standards/gb-t-42660-2023

https://chinastandards.org/standards/gb-t-42660-2023


6.3.3 Primary aerosol adjustment

6.3.4 Test of the concentration deviation correction factor beta of the shunt

6.3.5 Testing of CPC efficiency to be measured

6.3.6 Testing of different particle concentrations

6.3.7 Testing at different granularities

6.3.8 Repeat test of the first measuring point

6.3.9 Preparation of calibration certificate

6.4 Uncertainty of measurement

6.4.1 Overview

6.4.2 Granularity

6.4.3 Detection efficiency

6.4.4 Particle number concentration

7 Calibration using CPC as reference instrument

7.1 General rules for equipment and calibration procedures

7.2 Preparation

7.2.1 Overview

7.2.2 Primary aerosols

7.2.3 Other equipment

7.2.4 Differential electromigration classifier (DEMC)

7.2.5 Reference condensation nucleus particle counter (reference CPC)

7.2.6 Condensation nuclei particle counter to be tested (CPC to be tested)

7.2.7 Checking the integrity of the settings

7.3 Calibration procedure for detection efficiency

7.3.1 Overview

7.3.2 DEMC granularity adjustment

7.3.3 Primary aerosol adjustment

7.3.4 Test of diverter deviation beta

7.3.5 Testing of CPC efficiency to be measured

7.3.6 Testing of different particle concentrations

7.3.7 Testing at different granularities

7.3.8 Repeat test of the first measuring point

7.3.9 Preparation of calibration certificate

7.4 Uncertainty of measurement

7.4.1 Overview

7.4.2 Granularity

Chinastandards.org

2

Preview: page 3 of 5 shown, 94 in the full document. Complete English PDF, instant download:

https://chinastandards.org/standards/gb-t-42660-2023

https://chinastandards.org/standards/gb-t-42660-2023


7.4.3 Detection efficiency

7.4.4 Particle number concentration

8 Results Report

Appendix A (informative) Performance characteristics of CPC

Appendix B (informative) Effect of surface properties of particulate matter on CPC
detection efficiency

Appendix C (informative) Example of calibration certificate

Appendix D (normative) Calculation of CPC detection efficiency

Appendix E (Informative) Traceability Figure

Appendix F (informative) Diluter

Appendix G (normative) Evaluation of reference instrument and concentration deviation
correction factors at the CPC intake under test

Appendix H (Informative) Calibration range extended to lower concentrations

Appendix I (informative) Example of detection efficiency measurement

Appendix J (Normative) Volume Flow Calibration

Appendix K (Normative) Testing Charge Regulators and DEMC at Maximum Particle
Number Concentration

Appendix L (Informative) A recommended data recording method when using reference
FCAE90

Appendix M (informative) Uncertainty in detection efficiency due to uncertainty in particle
size

Appendix N (informative) Application of calibration results

Reference

Foreword

This document complies with the provisions of GB/T 1.1-2020 "Standardization Work

Guidelines Part 1: Structure and Drafting Rules of Standardization Documents" Drafting.

This document is equivalent to ISO 27891:2015 "Calibration of aerosol particle number

concentration condensation particle counters".

This document has made the following minimal editorial changes.

---Replace "ISO/IEC 17025" with "GB/T 27025 or ISO/IEC 17025".

Please note that some content in this document may be subject to patents. The publisher of

this document assumes no responsibility for identifying patents.
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Introduction

A condensation particle counter (CPC) is a device that measures the number concentration

of tiny aerosol particles. Generality of all different types of CPC the principle is. ultrafine and

nanoparticles condense and grow through supersaturated vapor to form droplets that can

be detected by optical methods. The droplets pass through the detection method.

When measuring the area, it is illuminated by a focused beam and detected with a

photodetector, and finally the droplets are counted using the light scattering method. These

counts combined from a known volume of sample gas, the particle number concentration

can be obtained. At low concentrations, CPC can detect individual particles and obtain the

absolute number of particles.

concentration.

CPCs on the market use different working fluids to generate vapor, such as n-butanol,

isopropyl alcohol or water. In addition, different principles are used in applications to

achieve the required supersaturation of the sample gas. The most common CPC uses the

principle of laminar flow diffusion heat transfer. The diffusion constant of the working fluid

determines the required Whether to heat or cool to start condensation is also the design

principle of laminar flow CPC. Turbulent flow CPC is less common, and its working fluid and

clean the air first reaches saturation, and then turbulently mixes with the sample gas to

reach supersaturation. Figure 1 shows one of the most common implementations by

heating the saturator and condenser Schematic diagram of laminar flow CPC type.

Indexing serial number description.

1---Aerosol inlet; 4---Nanoparticles; 7---Liquid droplets; 10---Optical receiver;

2---working fluid reservoir; 5---thermoelectric cooling and heating device; 8---light source;

11---photoelectric detector;

3---Heating saturation chamber; 6---Condensation chamber; 9---Optical illuminator;

12---Aerosol outlet.

Figure 1 Principle of laminar flow CPC

The measurement accuracy of CPC depends on several influences. For example, an error

in flow rate will cause an error in concentration. Other possible error sources include these

include. overlay errors at very high concentrations, insufficient activation of very small

particles, and loss of particles from the inlet to the detection area. Refined for accurate

measurement, the CPC needs to be calibrated.

"Calibration" of CPC typically uses a Faraday Cup Aerosol Electrometer (FCAE) as a

reference tool [33][36]. in many cases Below, the purpose of "calibration" is to determine

the detection limit for small size particles. Because the detection efficiency of FCAE is
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