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VERY SHARP CUT CYCLONE

VSCC

INSTRUCTIONS FOR USE AND MAINTENANCE

1.0 Introduction

The BGI Very Sharp Cut Cyclone (VSCC)  is designed and manufactured only by BGI Incorporated. The VSCC

intended use is as an equivalent fine particulate matter separator in place of the US EPA WINS Impactor for PM2.5

sampling in any commercial model of the U.S. EPA Federal Reference Method (FRM) Samplers.  The VSCC is a

 fine-tuned US EPA verified new cyclone  design, which exactly agrees with the EPA WINS penetration data.

The VSCC originated from the family of BGI Sharp Cut Cyclones (SCC).  BGI is the designer of several models of

Sharp Cut Cyclone PM2.5 and PM1 inlets used for low flow photometer applications, chemical speciation and

ambient particulate continuous monitor inlets.  When the VSCC is used with the BGI Model PQ200/PQ200A  FRM

samplers, they become designated a Federal Equivalent Method (FEM). The FEM designation number is EQPM-

0202-142(7).  The VSCC has been developed, laboratory and field verified by BGI to have several operational

advantages compared to the WINS, insofar as it is a dry separator and requires cleaning at infrequent intervals
(1), (2),(3) (4) (5) (6).  Inasmuch as ambient chemical speciation sampling for particulates is not governed by an EPA

FRM sampler, the VSCC may be freely utilized as a PM2.5 separator on a FRM type sampler and used for particulate

mass, metal collection and sulfate and nitrate particulate collection. The VSCC can be utilized as a Fine Particle

separator on continuous particulate monitors such as the TEOM , BAM, Light Scatter and Beta Samplers.

BGI manufactures two versions of the VSCC.  They are the VSCC-A, which is a direct replacement for any

commercial FRM system utilizing the standard WINS impactor, such as the Rupprecht & Patashnick (Partisol),

Graseby/Anderson (RAAS  with use of exit adapter 2302).  The VSCC-B is intended for installation only in the

BGI PQ200 and PQ200A FRM samplers. See Figures 1 through 4.

The flow path through a VSCC is shown, in a cut-away view in Figure 1.  PM10 “Coarse” aerosol enters

tangentially after being pre-separated by the PM10 FRM inlet.  Particles greater that PM2.5 (MMD-AED) are

removed to the grit pot on the side of the VSCC and the PM2.5 sample is ducted through the cyclone separator

to the filter holder. Field and laboratory tests indicate the VSCC can operate up to a period of 90 days between

cleaning frequencies, even in high urban loading sites.
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2.0 Installation – VSCC-A Model. 

                        (For replacement of the EPA WINS in the Rupprecht and Patashnick Partisol ,

                         Graseby/Anderson RAAS  and use as a PM2.5  Separator for PM2.5 Continuous Monitors)

The VSCC-A is an exact replacement for the standard WINS impactor as described in the FRM (4).  It may be

substituted in any commercial FRM instrument, which currently utilizes a standard WINS, except for the

Graseby/Anderson RAAS  which requires the additional VSCC exit adapter, BGI  p/n2302.  The dimensions of

the socket and tenon are identical to the WINS and the overall height is the same.  Therefore, the VSCC-A may

simply be “plugged in” as an exact replacement for the WINS in any instrument currently using the FRM standard

WINS impactor. Additionally, all BGI VSCC cyclones are serial and part numbered, and Verification of Manufacture

marked to identify the VSCC as an original BGI design and not an unverified copy article. 

 The VSCC may also be fitted to any instrument operating at 16.7-lpm, which utilizes the EPA standard socket

and tenon dimensions, such as an ambient continuous fine particulate monitor.  E.g. PQ100 and continuous

particulate monitors.  A generic installation is shown in Figure 2.

Note: The application of the VSCC to a non-designated instrument will produce non-designated data. Also data

         produced by use of the BGI Sharp Cut Cyclone (SCC) or commercial copies, are not US EPA designated

  and do not necessarily agree with gravimetric and fine particle separation to the BGI VSCC. Please consult

  the BGI factory for details.

2.1 Installation – VSCC-B Model 

                        (For use in the BGI Model PQ200 and PQ200A FRM sampler)

The VSCC-B is internally identical to the VSCC-A model, but is intended to be installed only in the BGI

PQ200/PQ200A, as a direct replacement for the  WINS impactor.  When the EPA WINS impactor is

replaced with the BGI VSCC the sampler is no longer an EPA Reference Method and becomes an EPA

Equivalent Method (EQPM-0202-142).   Each VSCC is clearly identified on its side with a part number

and individual serial number.  Additionally,  BGI has added a (VM) stamp, verification of manufacture to

insure the unit is not a copy.  Each VSCC is supplied with a new sampler identification label which the

operator should attach to the panel of the sampler and mark appropriately to identify the samplers EPA

designation as configured.

The WINS removal and VSCC installation process in a BGI PQ200 or 200A is as follows:

Step 1.  Remove the FRM PM10 first stage inlet and one-foot long sample transport tube and set aside.

Step 2.  Open the Impactor/Filter mechanism by turning the “T” handle counter clockwise.  Remove

            the WINS Impactor cup and 47mm filter cassette.
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Step 3.  Loosen the round knurled tension knob, which secures the lower WINS/upper filter housing.

            Lift out the lower WINS housing and set aside.

                   Step 4.  Firmly grasp the upper WINS housing, pull down and remove. This tenon part is sealed into

                               the top of the sampler weather enclosure by an O ring. Care should be taken not to damage

       the O ring. If this “O” ring appears worn or damaged it should be replaced, to prevent entry

       of water into the sampler cabinet.

Step 5.  Replace the upper WINS housing with the VSCC upper adapter. (See Figure 1 and 4b).  The

            male tenon of the VSCC should pass through the top of the sampler weather seal.

Step 6.  Install the VSCC main body and rotate so the transfer tube is pointing outwards towards the

            operator.  Tighten the round knurled knob to apply sealing pressure on the system. 

Step 7.  Install the filter cassette and close the mechanism by rotating the “T” handle clockwise.

Step 8.  Adjust the clamping pressure, if required and perform a leak test as described in the PQ200

                      operator manual.

( The VSCC-B is shown installed in Figure 3 )

3.0 Operation.

After installation of the VSCC, the instrument may be run in the normal manner at a flow rate of 16.67 Alpm

as described in the manufacturers operation manual and 40CFR Part 53 specification. It is important to note the

performance and operation of the VSCC is based on volumetric “actual” flow rate and not STP corrected flows.

4.0 Maintenance.

The intervals between cleaning of the VSCC was dictated by the US EPA for designation at a frequency of not

to exceed 30 days of 24 hour sampling.  Testing by BGI under 40CFR part 53.65 EPA requirements for

designation has demonstrated a validated cleaning interval up to 90 days(5). However for quality assurance

reasons EPA and BGI agreed to 30 days maintenance frequency. 

For use of the VSCC on fine particulate “continuous monitors” i.e: TEOM , Beta attenuation monitors or light

scatter units, the operator can clean the device on a 90 day continuous operation basis.
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Exploded views of the VSCC is shown in Figure 4 a-c.  Recommended cleaning materials are cleaning with use

of  mineral free water and lint free lab wipes.  In cases, where stubborn deposits are observed, ultrasonic

cleaning ins soap and water is recommended.

To disassemble a BGI VSCC:

Step 1.  Remove the VSCC from its installed position in the instrument.

Step 2.  Pull off the side transfer tube.  If it is too tight to remove by hand, pry it off with a rigid plastic

                  lever.  Care should be taken to not damage the two “O” ring seals.

Step 3.  Remove the top cap and grit pot by unscrewing.

Step 4.  Wet a lint free wipe with water and remove all visible deposits.  These are most likely to be found

                  at the bottom of the cone and inside the grit pot.

Step 5.  Inspect all “O” rings for shape and integrity.  If at all suspect, replace.    

                 Lubricate all “O” rings with light grease.  It is important to well lubricate the transfer tube to

                 avoid difficult   disassembly.

Step 6. Assemble in reverse order and reinstall.

      Step 7.  Perform a leak check according to manufacturers operating manual specifications.
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Figure 1: BGI Very Sharp Cut Cyclone (VSCCTM) Flow Path



7

1 st STAGE
SIZE  SELECTIVE
INLET

BAR OMETRIC
PRESSUR E
SEN SOR

RADIANT  SHIELD
HOUSIN G AMBIENT
TEMPERATURE
SEN SOR

M ICRO-
PROC ESSOR

DISPL AY
SC REEN

VSCC

FIL TER TEMP
SENSOR

FL OW
SENSOR

PUM P

EXH AU ST

FIELD COMPUTER
OR

PORTABLE L OGGER

RS23 2

POR T

2263

                  

Figure 2: Generic FRM Sampler Showing VSCC Installed
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Figure 3: Drawing of VSCC-BTM Installed in the BGI PQ200 or PQ200A
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Figure 4a: Exploded View of VSCC-ATM
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Figure 4b: Exploded View of VSCC-BTM
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Figure 4c: Exploded view of VSCC-ATM Showing 2302 Outlet
Adaptor for Graseby/Anderson RAASTM System


