5030 Diagnostics
Report 7 is the most useful Report for generating Sharp 5030 diagnostic data. It
can be configured to output a string of data over a set time period. The time can
be configured from 0-120 seconds or from 0-30,000 minutes. We usually
recommend setting it to output 1-minute readings (d21). Hyperterm can be used
to store the readings into a file. For example, if you have a Sharp 5030 and you
want to verify that it is working properly, you could configure it to output readings
every minute, then collect the readings over a weekend – we usually recommend
3 to 7 days of data for a proper evaluation. The parameters output are as follows:
Date, Time, status, concentration (Sharp), mass, flow rate, RH, T1, T2, T3, T4,
Heater Cycle, P1, P2, P3, Beta short, Beta Long, Neph Counts, Neph short, Neph
long, Neph Calfactor and Beta counts. An example of the data streamed can be
viewed below:

There are two Communication Ports on the back of the instrument. The 25-pin
COM1 port can be configured for outputting the Report 7 data, while the 9-pin
COM2 port can be used (at the same time) for polling the regular data.

Sharp-Beta-Neph:

We recommend graphing these 3 parameters together to get a true picture of
operation. The Neph channel should always be positive and the most stable of
the three. The Sharp (concentration) channel should track with the Neph channel,
but sometimes it will be higher and sometimes lower depending upon the
correction factor supplied by the Beta channel. The Beta channel is inherently
noisy with occasional spikes, usually caused by tape advance upsets. The
example above we would consider “acceptable”. The Beta trace tracks fairly well
with the Neph reading but has a fair number of “tape advance spikes”.
If the Sharp trace starts dropping significantly less than the Neph reading it could
indicate a need for the Neph to be Zeroed.

P1 (Pflow) and P2 (Vac):

The P2 (Vac) trace shows you the pressure drop across the filter tape and is
generally 55 to 70 mmHg at the beginning of a new tape spot. When particulate
readings are high you will see the pressure drop across the dirty filter ramp up
until it advances to a new clean spot, and then start over again. A high P2 reading
at the beginning of a new filter spot could indicate an incorrect (high) flow. A low
P2 reading could indicate an incorrect (low) flow or a leak.
The P1 (Pflow) is the pressure drop across the flow orifice and is usually between
15 and 30 mmHg. It is normally quite flat but can change due to changes in the
ambient temperature and pressure. Again, an incorrect flow could make this
reading high or low. A high reading could also indicate that the flow orifice is
plugging up.
Extremely high or low readings in either parameter could indicate faulty pressure
sensors.

Heater Control:

The sample RH is located inside the nephelometer. Although the new EPA
certification is 58% RH, most Sharp 5030 instruments in Canada run on the earlier
setpoint of 35%. As you can see from the graph above, as the RH rises above
35% RH, the power to the heater starts to increase and the temperature, as
measured by T4 at the base of the heater, rises. As RH approaches 35%, the
power to the heater and the temperature T4 level out.
We recommend operating on firmware version 1.21. Earlier versions had a more
aggressive temperature control and could cause some cycling.
The minimum power level default is 2%, but in very cold climates we recommend
increasing this to 10 – 20% to keep the detector from freezing.

Temperatures:

T1 is the ambient temperature, with the sensor located at the top of the heater assembly. It is
used to measure the temperature of the air entering the sample inlet so that the proper
volumetric flow control can be maintained
T2 is the sample temperature, with the sensor located on the side of the filter assembly.
T3 is the temperature of the flow orifice, located downstream of the filter assembly.
T4 is the heater temperature, located at the base of the heater.
In the above graph you can see that the ambient temperature, T1, only varied from 21C to 23C,
which indicates that the instrument was probably running indoors for testing purposes. The
heater temperature, T4, increased to about 50C, presumably to lower the sample RH to 35%.
The sample temperature, T2, is elevated above ambient due to the warm heater air passing
through the filter assembly. The flow orifice temperature, T3, is elevated for the same reason.

Mass:

Mass is an excellent diagnostic tool. It shows the calculated particulate loading
on the filter tape. Every time the tape advances, the Beta signal zeros itself on the
fresh filter spot, then as the Beta signal declines due to the buildup of mass on
the filter blocking some of the radiation getting to the detector, it calculates a
dynamic mass. Due to the inherent noise of the Beta detector, the new filter spot
does not always start at zero.
The long stretch in the middle of the graph was due to someone changing the
time of the filter exchange – this made the sample period over 12 hours instead
of 8 hours.

Correction Factor:

In the Sharp Report 7, the column headed Neph Calfactor is actually the
Calibration Factor (CF). It is valid anywhere from 0.1 to 10, but under normal
operation it is usually between 0.5 and 2.0. As you can see from the graph, the
CF factor is frozen at 1.0 for 8 hours when first turned on, or after a power failure.
It is also frozen at its current value whenever the long-term beta average is less
than 2.5 ug/m3, the long-term Neph average is less than 2.0 ug/m3 or the realtime Neph reading is less than 2.0 ug/m3.
If you only have the main concentrations, you can calculate what we call the
“dynamic calibration factor” by dividing the current Sharp reading by the current
Neph reading. As you can see in the graph above, the dynamic CF trends the
same but is offset by about 0.2.

