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WARNINGS !

Apex and Apex Pro air sampling pumps are designed to
be robust, however they should not be dropped or
subjected to mechanical shock. DO NOT draw in water, or
highly saturated or corrosive gasses. Failure to comply
will render the warranty invalid.

They contain no user serviceable parts and if a fault is
suspected the instrument must be returned immediately
to Casella CEL or to a Casella CEL Approved Agency for
repair.

The warranty DOES NOT extend to cleaning or general
servicing of the instrument.
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0 Small size due to space-saving pump design
0 Real-time display of flow rate on large LCD
8 Direct flow control via keypad

8 Multi language display

8 Programmable run timer

0 Data downloading via Infrared link

0 Set up and data download of Advanced Models controlled by Pump
Manager Software

Manual control is exercised via a simple four key pad.

Press once to switch the instrument ON,
Press and hold a moment to cancel a command,
Press and hold down to switch OFF.

Scroll up through available options or increase a displayed value.
Hold-down to use repeat function.

«
V| Scroll down through available options or decrease a displayed value.
Hold-down to use repeat function.

Press to accept a value or option, for example to start the pump,
Press and hold-down to stop the pump.
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For many years, the name Casella has been associated with the design and
manufacture of personal air sampling pumps for the occupational health and
hygiene market. The Apex series of pumps is an improved replacement for

models in the highly successful Vortex range.

These instruments use an efficient diaphragm pump whose flow
rate is precisely maintained using automatic flow control circuitry (Patent
pending). The pump draws contaminated air through a sampling head at a
rate determined by the head design or sampling strategy. Two models are
available.

Apex (standard model),
Apex Pro (can be downloaded and programmed by a PC).

Please consult Casella CEL for information about upgrading a standard model
to an Apex Pro. The instrumentation is available as individual pumps or as
complete kits with the appropriate accessories to suit particular applications
and is supported by our training and service facility at Bedford. The Casella
group also offers consultancy and analysis support services for personal air
sampling.

The Apex series has been developed to provide sampling capabilities
between 5 millilitres/min and 5 litres/min, suitable for a wide range of
applications including solvent fumes, asbestos clearance and personal
sampling of dusts. Apex pumps are ideally suited to many of the “Total” and

Red LED Infra red port

blocked flow/
fault indicato%l:L Green LED
pump running

Inlet nozzle L
indicator
[Froc]reseT| 77713
On/Off || TEMP 19.48 «
also acts as 25—”3 Covered
cancel key N =" outlet nozzle
Scroll up

through avallable

options,
or increase
displayed value

Start/Stop
pump,
Scroll down also acts as
through available an Enter key
options,
or decrease
displayed value 02022

Figure 2: The Apex personal air sampling pump

Page 5 of 40



Introduction Apex Personal Air Sampling Pumps &
Pump Manager Software - Users Handbook

and “Respirable” dust sampling techniques detailed in the U.K. Health and
Safety Executive’s publication MDHS14, and in other reference methods.

The information contained in this handbook relates only to the
operation of Casella CEL sampling equipment and is not intended to advise or
influence your adopted sampling strategy. For advice on appropriate sampling
methods, refer to local legislation and guidelines as dictated by the relevant
national and regional health and safety organisations.

The layout of the Apex personal air sampling pump is shown in
Figures 1 and 2. The display is shown in Figure 3.

Green LED Red LED

Pump running Blocked flow/
ndicator \b //Error indicator

.. e <«—— Inletnozzle

Outlet nozzle Infra red port

(for gas bag) 02035

Figure 2: The top panel

Switches the instrument ON/OFF, also acts as a cancel key.
Hold the key down to switch OFF.

«N Scrolls up through available options or increases a value.
Has a hold-down to repeat function.

V| Scrolls down through available options or decreases a value.
Has a hold-down to repeat function.

Accepts a value or option, starts/stops the pump.
Hold the key down to stop the pump.

Halt - shows when pump is in Hold Mode , or blinks when halt option
available.

Run - shows when pump motor is running.
Flow - indicates real flow monitoring.

plus | | together - indicate that the pump is paused, but will start again
automatically, for example during TWA (time weighted average) or
user prepared programs.
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e
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Flow Rate Varying Messages

Figure 3: Display layout

Indicates that all accumulated values displayed can be cleared back
to zero (i.e. reset sample volume and run time).
Resetting the store in this way ends the current sample run.

Warning - indicates flow outside permitted limits or other error
conditions.

This warning will be stored with the associated data on Apex Pro
versions.

Battery condition - The symbol empties as the power is drained and

°C/°F

-
=

blinks when the output approaches the minimum operating voltage.
Instrument temperature (in user selected units).

Key pad is partially locked.

Key pad is fully locked.

1.3 Indicators & Display Messages

Green LED Flashes when the pump motor is running.

Red LED Flashes when the pump is unable to maintain the required
flow due to a restriction.

PROGENd Displayed when the pump has successfully completed a

programmed run.

BATTFAIL Warning when the voltage from battery pack falls below

the minimum operating level.

SERV dUE Warning after 2500 hours of operation that the instrument

should be serviced.

BUZZEr When activated, sounds warnings and indicates key strokes.
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2. PREPARATION FOR USE

The following steps are required before the instrument can be operated.

Charge the Battery,
Perform a Calibration,
Connect the Sampling Head.

Manual operation is described in Chapter 4.

2.1 Charging the Battery

Two types of battery pack are available.

Standard 4.8V, 2.7 Ah nickel-metal hydride (zero cadmium) battery
pack that is charged in situ. Depending on loading, a fully charged
pack can provide up to 20 hours of continuous operation.

Non-rechargeable pack for emergency use only that takes four
standard AA cells. Depending on battery type and flow rate, this can
give up to approximately 8 hours of continuous operation.

The battery pack is
installed in a compartment
located at the bottom rear
of the instrument, see
Figure 4. A captive screw
locks the compartment
cover.

Charging is
accomplished by inserting
the complete Apex unit
into a drop-in charger (see
Figure 5).

All battery
chargers for Apex sampling
pumps are intelligent units
with safety time-out and
standby trickle charge
mode to keep the pump
ready for use. The use of
modern fast charge
technology enables a
discharged standard

AA Hole for

captive
Battery P screw
compartment
Buffer pad Connector
for battery
pack lead
Ni-MH Battery Pack
Sealed
battery Battery
pack compartment
/ cover
02037

Figure 4: The battery compartment

battery pack to be fully recharged within 3 hours. Depending on filter type,
charging for 1 hour can give a standard battery pack sufficient power for

8 hours operation.

A two colour LED on the charger shows the charging state. Red
indicates that charging is taking place while green indicates that the full

charge is being maintained by a trickle charge. (If neither colour is shown
while the pump is in the charger, a fault condition exists.) When placing an
Apex unit with discharged battery pack into the charger, check that the red
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LED is lit. If green is Contact tabs for Charge

shown, remove the Apex  instrument LED on
front face

for at least five seconds,
then re-insert it. Faster
replacement may cause a
false status indication.

To ensure the
maximum life expectancy
of rechargeable battery
packs, DO NOT allow

e

Power
L\ Annector

Holes for — /

them to remain in a fully
discharged condition for
extended periods of time.

wall mounting 02039

Figure 5: Drop-in charger for Apex units

When changing dry-cells in a non-rechargeable pack, it is recommen-
ded not to unplug the connector on the battery pack lead.

1. Press until the instrument display is activated to switch the
instrument ON.

The display shows all segments, followed by the model name and
firmware version number before entering Hold Mode.

On Apex Pro versions only, the day-of-the-week and the time-of-day
are also displayed during the start up cycle.

If the display has incorrect contrast, shows messages in an unwanted
language or offers unexpected measurement units, make changes
as described in Section 2.4.

2. Press and hold to switch OFF.
While the key is pressed, the display shows a count down in seconds,
until the instrument switches off and the screen becomes blank.

If is released before the countdown has finished, the instrument
remains ON.

2.2.1 Hold Mode

When the instrument is ON, but the pump is not running nor a program being
executed, it is in Hold Mode, where the display cycles between:

Accumulated run time since the instrument was last reset.
Accumulated volume sampled since it was last reset.
Current internal air temperature.

2.2.2 Manual Reset (Clear Current Sample)

To clear any accumulated sample duration and volume, the instrument must
be in Hold Mode.
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2.3

Press o or M sufficient times to make m blink on the
display.

Press and hold @

A CLR message and countdown will be displayed.

Hold the key down until the countdown is complete and CLR
disappears.

On the standard unit, all accumulated values will be cleared.
On the Apex Pro, data from any current event is stored and the
sample (run) terminated ready for a new run to be started.

Perform Single Point Calibration (Set Flow)

Attach a sampling head and flow tube or other flow-measuring device to the
pump’s inlet nozzle to measure the actual flow as shown in Figures 6 - 8.

1.

Sampling Head

Clamping Studs

Flowmeter Stand

Rotameter Tube

In Hold Mode, press &N - K4 scveral times until FLOW SEt
blinks on the display.

Press 9 to select it.

Use N and '« 1o set the required sampling flow rate.

As a general rule, the pump should be calibrated to the flow required
for the proposed task.

Press 9 to accept the setting. The pump will start.

As soon as CAL SEt is displayed, use ¥ and Qd 10 adjust the
actual flow measured by the flowmeter to match the set point.

_ Connecting Hose
[ (5 mm nominal
Clamp ! internal dia.)

Rotameter Float
(Read flow rate
from the top of
the float)

02023

Figure 6: Calibration arrangement with Rotameter

Page 10 of 40



Apex Personal Air Sampling Pumps & Calibration
Pump Manager Software - Users Handbook

Connecting tube
(5 mm nominal internal dia.)

Clamp

Dry Cal Flowmeter !!
\ v

Flow

————\

Sampling ﬁp
head 7 EEET
Clamping =D
studs
Flow  stand
| Outlet Apex Pump
Wececeres - 02040

Figure 7: Calibration arrangement with Dry Cal flowmeter

Connecting tube
(5 mm nominal internal dia.)

Dry Cal Flowmeter

, —— \

Cyclone
Flow Sampling Head

| Outlet Apex Pump

02041

Figure 8: Calibration arrangement for Cyclone type sampling heads
(a Rotameter may also be used)
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5. When the flow rate is acceptable, press @ to accept the value.

This calibration point will be saved and used by the pump in all future
samples made at this flow.

If no control key is pressed within 30 seconds, the pump will revert
to Hold Mode automatically.

6. If it is decided not to save this calibration, press and hold for a
moment to abort and return to Hold Mode.

The combination of automatic flow control and intelligent internal calibration
procedures can substantially reduce the number of calibration points required.

When a more comprehensive calibration is required, the basic
calibration can be fine-tuned during normal operation by making further
single-point flow calibrations at specific flows as described above.

For information about recalibrating the whole range of an Apex or
Apex Pro unit, refer to Chapter 5.

This allows basic settings such as display language and measurement units
to be changed, gives access to Calibration and Duration modes, plus the
additional modes available to an Apex Pro. When the current configuration
settings are acceptable, proceed directly to Chapter 3.

Configuration Mode can be activated only while switching the instrument on.

1. Press to switch the instrument ON.
2. Immediately hold both & :nd Q4 down.

The following series of configuration options is displayed. The settings
that are adjustable will blink.

Sets the display language from:

English,

French,

German,

[talian,

Spanish,

Danish.
Sets the temperature display units as
Centigrade or Fahrenheit.
Se3ts the volume display mode to Auto or
m
Auto displays volumes below 1000 litres
in litres and above this as m°.
m° always displays volumes in m?°.
Sets an audible alarm to:

No alarm,

Any error sounds the alarm,
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PROG Mode

LIFE

LCD

CAL SET

On Any error or key press sounds
the alarm.
Gain access to program features, including
programmable run times on the standard
unit and all programmable features on the
Apex Pro.
ON Makes any advanced program
features available,
OFF Hides any advanced program
features.
Read-only message that shows the total
run time for the pump. It can be be used
to determine maintenance schedules.
Sets the LCD contrast.
Use ¥ to increase the value (make
darker) and Q4 0 decrease (make
lighter).
Activates Calibration Mode, which allows
the entire calibration for the pump to be
reset based on two point calibrations.
The instrument will have been
accurately calibrated at the
factory prior to delivery. Therefore
it is recommended that this
operation be performed only as
part of a routine service or when
specific fine tuning is required to
ensure that any selected flow rate
will be as close to the true flow as
possible.
NO Do not recalibrate the pump.
YES Recalibrate the pump.
For information about recalibrating the
whole range of an Apex or Apex Pro unit,
refer to Chapter 5.

3. Use o or ' t0 make a change, then press 9 to accept it and

move to the next option.
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1. To start sampling and enter Run Mode, press 9 while in Hold Mode.

In Run Mode the display will cycle between, current duration of the
sample, volume sampled, and internal air temperature.

2. To stop sampling while in Run Mode, press and hold 9 until the
symbol stops blinking and disappears.

The instrument will display and save the accumulated duration and
sample values until manually reset.

Clearing values by a manual reset to close the run sample upon
completion of an event ensures that all downloaded data will be
conveniently arranged to correspond with the sample result.

If the input flow becomes restricted, both and the Red LED will flash to
indicate a problem and if enabled, the buzzer will sound. When the problem
lasts for eight or more seconds, the pump motor will switch itself OFF. After
one minute, the pump will switch ON again in an attempt to determine
whether the problem has gone. When the problem remains for a further eight
seconds, the pump will switch OFF and remain off with the instrument still

ON and displayed.

If the output flow is restricted, both and the Red LED wiill flash
to indicate a problem and if enabled, the buzzer will sound. When the
problem lasts for three or more seconds, the pump motor will switch itself

OFF and remain OFF with the instrument still ON and displayed.

Normal operation cannot be resumed until the flow restriction has
been removed. When the restriction is removed, the pump may start again
automatically; if it does not, switch the Apex unit OFF then ON again.

This allows the pump to fill a gas bag and stop automatically when it is full.

1. Use a suitable length of 5 mm (nominal internal diameter) tubing to
connect the gas bag to the pump outlet shown in Figure 2.
2. In Hold Mode, press & o Q4 scveral times until

blinks on the display.

Press 9 to select it.
Use WV | to set the flow to less than 0.8 litres/min.
The pump enters Bag Mode.
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5. Press 9 to start the pump.

The display will show BAG and a percentage flow, with no volume
or time information.

6. Once the pump has started, &8 :d' 4 may be used to change
the flow rate to a different percentage.

When the back-pressure from the bag indicates that it is full, a
message will be displayed and the pump stops automatically.

This enables the instrument to be used with sorbent tubes at flows down to
5 millilitres/min.

1. Connect the inlet of an Apex unit to a flowmeter such as the Dry Cal
and calibrate the flow rate to 1.5 litres/min.

2. Stop the pump and disconnect the flowmeter.

Starting from the Apex inlet, connect the following: constant pressure
regulator, low flow adaptor, sorbent tube holder and a low flow
flowmeter such as the Dry Flow or Dry Cal shown in Figure 9.

Constant Pressure Regulator

Dry Cal Flowmeter

e Low Flow Adaptor
L
Sorbent Tube /
in Tube Holder * =

—_—
Flow

Figure 9: Arrangement using low flow adaptor
4. Break both ends off a sorbent tube and put it in the holder with the
arrow pointing towards the pump.
5. Start the Apex pump and adjust the flow to the required rate using
the screw on the side of the low flow adaptor.

6. Perform the measurements using a fresh sorbent tube.

This mode is available on both Apex and Apex Pro models to allow the pump
to sample for a fixed period, then switch off automatically when the period
has elapsed. This feature is useful where a stated flow rate must be sampled
for a long period. The duration of the run can be set from the instrument
keypad. On Apex Pro, the duration can also be set via Pump Manager
software.

1. Switch Program Mode ON and accept it as described in Section 2.4.
The instrument reverts to Hold Mode.
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2. Press o8 or ' several times until blinks on the display.
3. Press @ to select it.
The programmed duration blinks to indicate it can be changed by
d and 4.

Run durations between 3 minute and 1 hour can be set in 1-minute
steps and durations between 1 and 25 hours in 10-minute steps.

4. Make changes to the duration as necessary.
5. Press 9 to accept the duration and start sampling.
In addition to the symbol, the display shows to indicate

that a program is active.

While the program is running, the display cycles through current run
time, volume sampled, air temperature, and programmed duration.

Once completed, the pump will switch OFF and the display show
and a message.

6. Press any key to return the pump to Hold Mode.

The keypad may be partially or fully locked to prevent unauthorised tampering
with the instrument settings. The keypad can also be locked in the
Program Modes.

1. Press three times within 2 seconds to activate Partial Lock Mode.

The symbol is displayed, the counters and flow rate cannot be
changed, so the only keypad options available are:

Start/stop sampling,
Switch the pump OFF,

Unlock Partial Lock (Press three times within 2 seconds),
Select full lock.

2. While the pump is running (sampling), press three times again
within 2 seconds to activate Full Lock Mode.

The symbol is displayed, the pump cannot be switched OFF and
the only available keypad option is to release Full Lock.

3. Press three times within 2 seconds while in Full Lock Mode to
fully release the control keys.

(Similarly, while the pump is not running (sampling) in Partial Lock

Mode, press three times within 2 seconds to fully release the
control keys.)
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4. ADDITIONAL SAMPLING MODES
AVAILABLE ONLY TO THE APEX PRO

These modes are available when Program Mode on an Apex Pro has been
enabled from within Configuration Mode as described in Section 2.4.

4.1 TWA Sampling Mode

Time weighted average (TWA) mode allows the pump to sample for a fixed
percentage of a specified run time. The instrument calculates the required
ON/OFF cycle automatically to spread the total sample time evenly over the
entire run time as shown in Figure 10.

This feature is useful when the requirement is to sample a stated
volume of air over the course of a long period.

For example, when 10 litres must be sampled over an 8-hour work
shift, the pump flow can be set to run at a flow rate of:

10 _ . . A .
%60 - 0.021 litres/ min = 21 millilitres/ min
For the whole shift, which is a very low flow.

Alternatively, the TWA mode can be used to run the pump for short
periods at a higher rate, for example 1 I/min, with the pump actually
running for only:

JE—LO = 10 minutes during 8 hour shift

Using TWA mode, the sampling (RUN) time should be set to 8 hours
and the pump-on exposure (EXP) time to 10 minutes, as follows.

1. Enter Configuration Mode, select Program Mode / ON and accept it
as described in Section 2.4.

The instrument reverts to Hold Mode.
2. Press 8 or ' several times until TWA blinks on the display.

3. Press b to select it.

On On On On On On On On On On
1min 1min 1min 1min 1min 1min 1min 1 min 1 min 1 min

Run: 480 min 02011
Exp: 10 min
TWA: 2% Off Off Off Off Of Of Off Off Off Off
47 min47 min47 min47 min47 min47 min47 min47 min47 min47 min

Figure 10: TWA ON / OFF cycle for the example
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is displayed and the run time blinks to indicate that it can be

changed.
4, Use o or M 1o select a run time.
Sampling ( ) durations between 3 minute and 1 hour can be set

in 1-minute steps and durations between 1 and 25 hours in
10-minute steps.

5. Press 9 to accept the selected run time.
is displayed, and the exposure time blinks to show it can be
changed.
6. Use N or ' 1o select an exposure time.

The available range is from 2 minutes to “1 minute less than the run
time"”, in 1T-minute steps.

7. Press 9 to accept an exposure time and start sampling.

In addition to the usual and | | symbols, the display shows
to indicate that a program is active.

The pump ON-times are fixed at 1 minute, and the instrument
calculates the necessary OFF-times to spread these 1 minute
intervals evenly throughout the run time.

While the program is running, the display cycles through current
accumulated run time, volume sampled, air temperature and
calculated TWA (as a percentage of run time).

During OFF-times (pump not running) the and | | symbols are
displayed to show the instrument is paused.

Once the run is completed, the pump will switch OFF and the display

show the | [ symbol and a message.
8. Press any key to return to Hold Mode.

The whole duration is stored as a single “sample” (run) with each
ON / OFF sequence of the pump included as a discrete "event”.

This allows complex sampling schedules (created using the Pump Manager
PC software and downloaded via the infrared transducer) to be run by the
pump. Two user programs can be stored: and

This mode is ideal for taking samples where an operator spends time
working in different parts of the site and a separate exposure at each location
must be determined. For example, an operator may spend 4 hours working in
a quarry, take 1 hour for lunch, work 3 hours near a crusher and a final 1 hour
in a workshop. The work schedule can be set as a user program, with
samples taken and stored for the separate periods.

Page 18 of 40



Apex Personal Air Sampling Pumps & User Programs
Pump Manager Software - Users Handbook

1. Enter Configuration Mode, select Program Mode / ON and accept it
as described in Section 2.4.

The instrument reverts to Hold Mode.

2. Press o8 or ' several times until the required program, or
blinks on the display.
3. Press 9 to select the program.
If required press & :nd 4 16 view the various steps in the
program.
5. Press @ again to accept the program and start it running.
In addition to the usual and | | symbols the display shows

to indicate that a program is active.

During OFF-times (when the motor is not running) and! lare
displayed to show the unit is paused.

Once the run is completed, the display will show the | | symbol and

a message.
6. Press any key to return the pump to Hold Mode.
7. When it is required to terminate the program early, press and hold
10 show the option, then keep the key pressed until the

pump reverts to Hold Mode.

The whole duration is stored as a single “sample” (run) with each
ON / OFF sequence of the pump included as a discrete “event”.
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5. CALIBRATION MODE

This mode is intended primarily for factory use during manufacture and
servicing. This is a two point calibration which ensures that any selected flow
rate will be as close as possible to the true value.

It is suggested that this procedure might be employed by the user
ONLY when it is suspected that the primary calibration has been disturbed.
Therefore only a brief description of the procedure will be given.

Caution !

Use this procedure with caution, it changes the basic
calibration for the ENTIRE flow range of the pump.

Attach a sampling head and flowmeter to the pump’s inlet nozzle to measure
the actual flow as shown in Figures 6 - 8 in Section 2.3.

1. Enter from Configuration Mode.
A display message asks for the lower calibration point to be set.
2. Use o8 and ' 1o set the flow required at the calibration point.

The instrument will restrict the actual range in which the lower
calibration can be set.

Press 9 to accept the setting. The pump will start.

Use o8 and Q4 10 adjust the actual flow measured by the
flowmeter to match the set point.

5. Press 9 to accept the lower setting. The pump will stop.
A display message asks for the upper calibration point to be set.
6. Use and & 1o set the flow required at the calibration point.

The instrument will restrict the actual range in which the upper
calibration can be set.

Press 9 to accept the setting. The pump will start.
Use e and Q4 1o adjust the actual flow measured by the
flowmeter to match the set point.

9. Press 9 to accept the upper setting.

The instrument uses these points to recalibrate the entire flow range. This
calibration can then be fine-tuned during normal use by making single point
flow calibrations at specific flows as in Set Flow.
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