Flow Bench Low Flow Sensor, Installation

The Low Flow Sensor makes it possible to read very low flows in the EZ Flow system. At very low flows, there is not enough pressure drop across the orifice to
produce accurate or any CFM flow reading. The Low Flow Sensor works differently and can produce a signal at these very low flow. However, the installation is
critical for good accuracy.

1) Pick a spot to install the low flow sensor in
your EZ Flow tube. It should be at least 17” 47—> 2" b€ 2" »
from the flow orifice and it requires flow ) ’
straighteners before and after it, about 2” /

from the sensor. You should also have at N
least 1” of tube before the first flow 17 minimum

straightener.
2) Cut a slot in your tube and place the sensor /

into the tube. Mark the 2 holes and drill and | Flow
tap. Notes: With flow straighteners in place, | straightener —‘
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you will not be able to use nuts inside the
tube. Fig 3 shows which side of the sensor
should face into the Intake Flow.
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3) Cut your flow straighteners to fit within your
tube. It is not critical that they fit perfectly.
Push the inner one in place and epoxy in Fig 2
place. Then push the outer one in place and

epoxy in place. You will
likely only be able to
epoxy the straightener at
3 or 4 spots along the
inside of the tube.

Fig 1 Fig 4

4) Screw the sensorin
place with some type of
sealant or gasket
between the sensor
housing and tube.

5) Plug the sensor cable into
the 6 pin connector of the
Mini USB logger. At this
time, this sensor only works with that logger.

This side of
sensor board
will face the
Intake Flow.
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Flow Bench Low Flow Sensor, Installation, cont.

Low Flow Sensor temperature sensor plugged into 4 pin connector

Low Flow Sensor plugged into 6 pin connector

If you are using a 2 channel breakout cable on the 6 pin
connector, the Low Flow sensor plugs in the #2 connector. To
“double check” you have the right connector, check that the
metal terminals in the breakout cable mate up to those of the
connector on the Low Flow sensor.

If you are using a 2 channel breakout cable on the 4 pin
connector, you can use either connector. If you use #2, like
shown in this picture, the temperature will show up as T2 in the

software.

Low Flow Sensor Customer Instructions Only.pub page 2 Nov 23, 2019



| Low Flow Sensor Cal.

Flow Bench Low Flow Sensor, Software Setup

Typical default

It is critical that you follow all procedures to get your EZ Flow settings correct, and pressure sensor calibration calibration numbers
numbers. It is also critical you have entered accurate numbers for Range #1, Intake and Exhaust following the o
suggestions in the EZ Flow setup documentation. Intake Flow Direction

Highest Low Flow Feading m
Now enter the Low Flow sensor calibration numbers provided by Performance Trends or following the calculation Cal Factor 37 |
below.

Cal Factor =7 - 8 x Orifice Diameter Factor Fig 6

where Orifice Diameter Factor = Orifice Diameter / Flow Tube Inside Diameter Motes:

Calibration info for Low Flow Sensor. Contact
For example, if you have a 2” orifice in a flow tube with a 4” inside diameter, the Orifice Diameter Factor would be | | Fetformanes Trends before changing from the

_ . . default zettingz of 400 for 'Highest Reading' and
0.5 and the Cal Factor would be 7 -8 x0.5=3 Limit the Cal Factor to nothing less than 1 or greater than 5. 2 for 'Cal Factor, Check the paperwork which
came with your Low Flow sensor to see if theze
For most all should be adjusted.

situations, the

“Highest Low Flow  Fite 24l = Fiou Bench s
Reading” of 400 Figs |2 oo P /= |Choose EZ Flow s i
Back (ok) File Calibrayd” Valve O as the Type ] | | Help | Cancel | Print |
works well.
Test & | General Bench Spe — . ated
T Tope ]EZ Flois Spatem l] Time/Date [11/23/2019 3:45 pm | .
Use Temperature Correction Mo Flow Ranges = Low Flow Sensor Cal
With “Head Porter” software, you have _
option of “Orifice with Low Flow Sensor”. Enter Ranges for pour bench below Recommended
Choose it which will produce the “Low Intake  Exhaust calibration numbers
Flow Sensor Calibration” button. F'u Range #1 570 | [570 |
_ o ﬁ Intake Flow Direction
1 Flow Scale |Linear [like a ruler) J ype ok Eloy Measinemeal Higheg[ Low Flow Re ing I:I
- ) . |El}ific:e with Lowe Flow Senszor LJ
3 [ Electronics Cal Factor |
4 : ; - . ;
= Type  |Perf Trends Mini USE Black Box | L “Low Fiow Sensor Calibration 1| | | | _
= Com Part m Find Com Part | Calibrate Sensor for Intake Flg 7
; m Headiﬁgs to Average | Calibrate Sensor for Exhaust Motes:
e Calibration info for Low Flow Sengor. Contact
Other Dat - .
?D er Data fNone = Performance Trends before changing from the
. o default zettingz of 400 for 'Highest Reading' and
See Detail librat .
4l paDsials EabIAont] ‘ 3 for 'Cal Factor'. Check the papenwaork, which
came with pour Low Flow senzor ta see if these
Click on “Low Flow Sensor Calibration” ow bench vou are using. vou choice here wil should be adjusted.
button to enter calibration numbers for ~ fmend. p 42
Intake and Exhaust flow directions. It
will produce screens see on the right. - | Help | Cancel | Print |
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Flow Bench Low Flow Sensor, Software Setup,cont

. Bench Electronics Calibrations @

The Low Flow Sensor comes with a 4 pin connector to let you record the
temperature from the sensor’s own temperature sensor. See page 2.
This temperature is not used for any calculations, but could be good
information for your records.

If you use it, you will plug the 4 pin connector into the 4 pin connector on
the Mini USB logger. If something else is already plugged in, you may
need a breakout cable to get both signals into this connector. Shown to
the right are the factor calibration settings of - 42 for Offset and .157 for
Factor.

With only this temperature connector plugged into the Mini USB logger,
this temperature will appear as T1. With a breakout cable, it could appear
as either T1 or T2.

Tip: Figure 9 shows a flow curve which seems too low at lower flows. If
you suspect that the low flow sensor is not reading correctly, you can
check it with an orifice plate. The hole in the plate will be VERY small to
produce low flow, like 1/4” in diameter. To calculate the CFM produced
from flow through an orifice, check the equation on page 152 in the Port
Flow User’'s Manual.

CFM = 13.29 x Orifice Dia A2 x square root (test pressure, inches water)

For example, a 1/4” diameter hole is .25 inches tested at 28” water would
be:

CFM =13.29 x .188 "2 x square root (28)
CFM = 13.29 x .0625 x 5.29 = 4.39 CFM

Flow a plate with a 1/4” diameter hole. If it reads significantly too low or
too high, change the Cal Factor described on page 3. For example, if it
reads 7 CFM and should read 4.39, you want it to read lower by a factor
of 4.39/7 or .63. If the Cal Factor is 3, change it to .63 x 3 or 1.89.

Check the Tip in page 5 to make sure that the Low Flow sensor is being
used for your flow measurement in the range of 7 CFM, by requiring 50
samples for the reading. If 7 CFM is above the flow where the Low Flow
sensor is being used, you risk making a wrong adjustment in the Cal
Factor. If you are not sure, leave the Cal Factor as suggested by the
equation on page 3.
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Flow Bench Low Flow Sensor, Operation

The Low Flow Sensor only comes into play when the flow is very low. Otherwise it
operates as a standard EZ Flow bench and software setup.

Because we are trying to obtain accurate flows at very close to zero flow, it is critical
you “Re-Zero Pressure Readings” before you start testing. This also re-zeros the
Low Flow Sensor. Click on Options at the top of the recording screen for the “Re-
Zero Pressure Readings” option. A new option is being able to re-zero the sensors
with the Ctrl-R function. Hold down the Ctrl key and press and release the R key (R
for re-zero) to save some steps re-zeroing.

After re-zeroing, you should record your low flow readings first, because all sensors
can drift slightly with time. This typically means starting at the low valve lifts or for
checking for leakage.

Because the sensor is measuring very low air velocity, it is critical that all air velocity
is coming from air flow through the EZ Flow tube. Therefore, eliminate any air
currents around the EZ Flow tube. This would be especially fan air currents, but
even hand motions or other movement around the tube.

When the system senses the flow is very low, the program will take and average 50
readings to get a good stable reading. When the flow is high enough, it will then
take the number of readings you have selected in the Flow Bench specs screen.

The data you record will not look any different that data recorded without the Low
Flow Sensor, except there will be Flow Readings shown to 4 decimal places.

Tips:

If you have selected to record and average 30 sample for each reading, but the
program is showing it is actually recording 50, that lets you know the Low Flow
Sensor is being used for this reading. This can be handy to determine if there is a
problem with the data if the problem is with the normal flow pressure sensor, or the
low flow sensor.

Check page 4 for an additional tip if you suspect the accuracy of the Low Flow
sensor.
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