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Text
Conventions

Note: A note appears in
the sidebar to give extra
information regarding a
feature or suggestion

WARNING: A warning
appears in a paragraph
like this or may appear
within the page body and
indicates a condition,
which if not met, could
cause serious personal
injury or death, and
damage to the
instrument.

Additional
Help

248083395-1 Rev 9

About this Manual

This manual describes the operation and use of the Lighthouse
SOLAIR 1100LD Airborne Particle Counters.

The following typefaces have the following meanings:

italics

boldface

Courier font

Bold Courier

Helvetica ltalics

Represents information not to be typed or
interpreted literally. For example, file
represents a file name. Manual titles are also
displayed in italics.

Introduces or emphasizes a term.

Indicates command syntax or text displayed
by the diagnostic terminal.

Indicates commands and information that the
user types. The user can enter uppercase or
lowercase letters; in this manual, commands
are shown in uppercase.

Indicates a comment on a command or text
output.

Hexadecimal numbers are shown with the word “hex’ or with a small “h”
following the digits. For example:

hex OD
ODh

For more information about the Lighthouse SOLAIR 1100LD Airborne
Particle Counter, contact Lighthouse Worldwide Solutions:

Service and Support

Tel: 1-800-945-5905 (Toll Free USA)
Tel: 1-541-770-5905 (Outside of USA)
techsupport@golighthouse.com
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Safety
Considerations

WARNING: There are
no user-serviceable
components inside the
particle counter.

LASER Safety
Information

248083395-1 Rev 9

General Safety

Warnings and cautions are used throughout this manual and the reader
should become familiar with the meaning of a warning before
operating the particle counter. Many warnings will appear in the left
margin of the page next to the subject or step to which it applies or they
can appear in the body of text. Take care when performing any
procedures preceded by or containing a warning. The classifications of
warnings are defined as follows:

* LASER - pertaining to exposure to visible or invisible laser
radiation

» Electrostatic - pertaining to electrostatic discharge

» Network Connect - pertaining to communication ports and
instrument damage

This product contains a laser-based sensor that is a Class 1 product (as
defined by FDA 21 CFR, Chapter 1, Sub-Chapter J) when used under
normal operation and maintenance. Performing service on the sensor
can result in exposure to invisible radiation.

The particle counter has been evaluated and tested in accordance with
EN 61010-1:2010, “Safety Requirements For Electrical Equipment for
Measurement, Control and Laboratory Use” and IEC 60825-1:2014,
“Safety of Laser Products”.

WARNING: The use of controls, adjustments or procedures
other than those specified within this manual may result in
personal injury and/or damage to this instrument. Attempts
by unauthorized personnel to disassemble, alter, modify or
adjust the electronics or optics may result in personal injury
and damage to the instrument and will void its warranty.

There are no user-serviceable components inside the
particle counter. Only factory authorized service personnel
should repair or service this instrument and its optical
system.

11
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WARNING: +24vDC is
present on RS-485 port
pin 7 when instrument
power is applied.

Port-Connect
Warning

Electrostatic
Safety
Information

1-2

If replacement of a battery or AC power cord is required,
replace them only with a battery or power cord having as
good as or better rating than those provided by Lighthouse
Worldwide Solutions. Attempting to use an under-rated
cord or battery can expose the instrument power supply,
adjacent equipment or the user to dangerous shock, fire or
explosion hazards. Failure to heed this warning can result
in personal injury or death.

For further technical assistance, contact Lighthouse at 1-800-945-5905
(Toll Free USA) or 1-541-770-5905 (Outside of USA).

A\

The international Caution symbol is located on the rear of the
instrument next to the RS-485 port. The symbol will be accompanied
in this manual with a warning that +24VDC is present on connector
pin-7 when instrument power is applied.

WARNING: Connect to the SOLAIR 1 CFM instrument using
the Ethernet port (upper RJ45), RS485 port (lower RJ45) or
USB port. The instrument will determine which port should
be active and configure it accordingly. Only one interface
can be active at atime. Do NOT attempt to use two or more
of these connectors at one time.

It is suggested that power to the instrument be removed
before changing from one port to another then power the
instrument ON. This warning does NOT apply to the USB
Flash Drive.

Electrostatic discharge (ESD) can damage or destroy electronic
components. Therefore, any service or maintenance work should be
done at a static-safe work station. A static-safe work station requires an
ESD consultant to evaluate the work environment and propose the
equipment and apparel needed for just such a work station to be
successful.

248083395-1 Rev 9
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Overview

Note: For lists of the
standard channel sizes
available for each SOLAIR
model, see the SOLAIR
Specifications section in
this chapter.

Description

Note: Hard copy reports
are available only if the
optional thermal printer is
installed. Data can be
viewed on the SOLAIR
without the printer.

248083395-1 Rev 9

Introduction

This operating manual describes how to use the Lighthouse SOLAIR
1100LD.

The model number signifies the minimum particle size measured by the
instrument. The number “1100” indicates a 0.1 um minimum channel
size at 1.0 CFM (28.3 LPM).

The SOLAIR 1100LD design incorporates a stainless steel enclosure
that is easier to wipe down; RS485, Ethernet and USB interfaces; six or
eight particle-size channels; color touch screen interface; an optional
built-in thermal printer and optional internal rechargeable batteries in a
smaller, lighter package than other 0.1um counters.

All SOLAIR instruments contain a microprocessor that controls all of
the instrument functions. Count data is displayed in cumulative or
differential mode as raw data or normalized in particles per cubic foot
or cubic meter.

The 1100LD uses an Extended Life laser-diode light source and
collection optics for particle detection. Particles scatter light from the
laser diode and the collection optics collect and focus the light onto a
photo diode that converts the bursts of light into electrical pulses. The
pulse height is a measure of particle size. Pulses are counted and their
amplitude is measured for particle sizing. Results are displayed as
particle counts in the specified size channel.

The large color touch screen makes the 1100LD easy to configure and
operate. The 1100LD stores up to 3000 data records from up to 8
particle count channels. All data can be quickly and reliably
downloaded to a computer, flash drive or printed to the optional printer.

SOLAIR family instruments allow a user to:
o Setsample and hold times.
» Configure the number of samples taken in a single location.

* Print reports based on Federal Standard 209E (ft3), EU GMP (if
unit has active 0.5 and 5.0 um. channels) and 1SO 146441-1.

2-1
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SOLAIR
1100LD
Specifications

2-2

e Save data for historical data review.

» Print graphs and data tables using the included data transfer

software.

Size Range

0.1-5.0um

Standard 8-Channel
Thresholds

0.1,0.15,0.2,0.25,0.3,0.5, 0.7, 1.0pm
0.1,0.15,0.2,0.25,0.3,0.5, 1.0, 5.0pm

Flow Rate

1.0 CFM (28.3 LPM)

Counting Efficiency

50% @ 0.1um, 100% @ 0.15um, per ISO
21501-4

Light Source

Extended Life Laser Diode Technology

Zero Count Level

<1 count/5 minutes (per 1SO 21501-4)

Calibration

NIST Traceable

Count Modes

Automatic, Manual, Beep, Concentration,
Cumulative/Differential, Real Time (with
LMSNet or LMS ExpressRT

Data Storage

Stores up to 3000 sample records in a rotating
buffer (particle and environmental data with
location and time)

External Connections

PIC connector; USB-B and Flash Drive USB-
A; Ethernet RJ45, RS485 RJ45, Calibration
port, 4-20 Analog ports, AC IN.

Communication Modes

MODBUS ASCII via RS485; MODBUS
ASCII via USB; MODBUS/TCP via Ethernet;
USB Flash drive

Supporting Software

LMS XChange Data Transfer Software; LMS
Express, Express RT; LMSNet

Touch Screen Display

Color, 5.7" (14.47 cm), 320x240

Optional Printer

Thermal printer

Reports

FS-209E (ft), ISO 14644-1 and EU GMP
Annex 1

Key Software Features

Historical data review, password protection

Enclosure

Stainless steel

Table 2-1 1100LD Specifications

248083395-1 Rev 9
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Introduction

Sample Output

Cooling system exhaust Internally filtered to
HEPA standards (100% @ 0.1pm)

Vacuum Source

Internal pump, automatic flow control

Power 100-240 VAC, 50-60Hz, 300W maximum
Battery Optional Li-ion, removable & rechargeable*,
single or dual
* Average recharge time - 7.5 hours
Dimensions 14.65"(L) x 8.0"(W) x 10.4" (H) [37x 20 x 26
cm]
Weight Without battery - 23.0 Ibs (10.43 kg)

with battery: 26.0 Ibs (11.79 kg)

Operating Temp/RH

50° F to 104° F (10° C to 40° C) / 20% to 95%
non-condensing

Operating Altitude

0-7,000 feet

Storage Temp/RH

14° F to 122° F (-10° C to 50° C) / Up to 98%
non-condensing

Table 2-1 1100LD Specifications

The manufacturer recommends that the Lighthouse instrument be
calibrated annually by a Certified Lighthouse Service Provider to ensure
it continues to perform within specifications.

For information about returning instruments for calibration or service,
please visit the RMA website, www.golighthouse.com/RMA.
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Initial
Inspection

Unpacking

Verify
Package
Contents

WARNING: Always
remove the battery prior
to shipping the
instrument.

248083395-1 Rev 9

Unpack, Inspect and
Install

The instrument is thoroughly inspected and tested at the factory and is
ready for use upon receipt.

It is presumed that when the instrument was received, its shipping
carton was examined for damage. If the carton was damaged, the
carrier was notified and the carton was saved for carrier inspection.
The instrument and other components were then removed from their
packing materials and inspected for broken parts, scratches, dents or
other damage. Any damage was immediately reported to Lighthouse.
Damaged cartons may be replaced by calling Lighthouse Sales. Keep
an undamaged carton for reshipment of the instrument for its annual
factory calibration.

Report damages to Lighthouse Technical Support at 1-800-945-5905
(USA Toll Free), 1-541-770-5905 (Outside of USA) before proceeding.

Verify the contents of the package against the shipping list. If anything
appears to be missing, please contact a sales representative at
Lighthouse Worldwide Solutions immediately at 1-510-438-0500.

To maintain the warranty, keep the undamaged shipping
container and all packing material for reshipment of the
instrument for annual calibration. Order replacement
containers and packing materials only from Lighthouse,
directly, or from a Lighthouse-authorized distributor.

Keep the carton and all packing material for reshipment for the
instrument’s annual calibration.

3-1
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Shipping
Instructions

WARNING: If the
instrument is damaged
during areturn shipment
due to inadequate user
packing, the warranty
may be voided and all
repairs may be charged
to the customer.

3-2

Should it become necessary to return the unit to the factory for any
reason, contact Lighthouse Customer Service at 1-800-945-5905 (Toll
Free USA), 1-541-770-5905 (Outside of USA) or visit the website,
www.golighthouse.com/rma, and obtain a Return Merchandise
Authorization (RMA) number. Reference this number on all shipping
documentation and purchase orders. After receipt of the RMA number,
follow the shipping instructions below:

1. Use the original container, nozzle caps and packing materials
whenever possible. Remove any instrument battery and package it
to ship separately - refer to www.golighthouse.com/rma for detailed
instructions. Remove attachments, such as TRH or Isokinetic
probes, and package to prevent physical and ESD damage.

2. Ifthe original container and packing materials are not available,
wrap the unit in “bubble pack”, surround with shock-absorbent
material and place in a double-wall carton - the instrument should
not rattle around when the carton is vigorously shaken. If the
instrument is damaged during shipment due to inadequate user
packing, the warranty may be voided and may result in additional
repairs being billed to customer. The user may contact Lighthouse
to purchase a replacement shipping container and nozzle caps.

3. Seal container securely. Mark "FRAGILE" and write the Return
Merchandise Authorization (RMA) number on any unmarked
corner.

4. Return the instrument to the address provided by a Lighthouse
representative or the RMA website.

Figure 3-1 Examples of SOLAIR 1100LD

248083395-1 Rev 9
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Unpack, Inspect and Install

Several accessories may be ordered to tailor the instrument to specific
needs and should be readied for use at this point.

Temp/RH Wand (optional) - plugs into the instrument’s rear panel.
The 4-20mA probe monitors temperature (0° to 150° F or -17.8° to
65.6° C) and relative humidity (0% to 100%). Results are
displayed, printed (if printer is available) and can be downloaded to
the LMS XChange software for backing up and historical data
review.

Air Velocity Probe (optional) - plugs into the instrument’s rear
panel. The probe monitors air velocity up to 200 feet/minute (1.016
m/sec). Results are displayed, printed (if printer is available) and
can be downloaded to the LMS XChange software for backing up
and historical data review.

Differential Pressure Sensor (optional) - plugs into the
instrument’s rear panel. Monitors range from 0 - 0.5" H,0 (124.5
Pa). Results are displayed, printed (if printer is available) and can
be downloaded using the LMS XChange software for back ups and
historical data review.

Isokinetic Sampling Probe (standard) - for use in unidirectional
air flow to maximize correlation between counts and actual
particle-size distribution. Can also be hand-held for particle
counting in specific locations.

ScanAir Filter Scanner (optional) - for use in scanning HEPA /
ULPA filters and seals for leaks and efficiency. Designed to sample
any enabled channel size 0.5um or smaller at a flow rate of 1.0
CFM (28.3 LPM), the scanner can be remotely operated and
programmed for five separate audible alarm threshold values.

ScanAir Pro Filter Scanner (optional) - for use in scanning HEPA
[ ULPA filters and seals for leaks and efficiency (including PTFE
Filter Media). Designed to sample any enabled channel size 0.5um
or smaller at a flow rate of 1.0 CFM (28.3 LPM), the ScanAir Pro
provides a programmable touchscreen interface with audible and
visual alarms.

Particle Scanner Diluter (optional) - Used in conjunction with a
SOLAIR 1.0 CFM particle counter and the ScanAir/ScanAir Pro
filter scanners, the integrated intelligent NIST Traceable diluter can
be configured with a unit specific dilution ratio.

Shipping Case with Wheels (optional)
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Internal Printer (optional)
Printer Paper (2 rolls; optional), LWS P/N: 060-096000

Cleanroom Printer Paper (optional, must be ordered in quantity
of 10 rolls or more), LWS P/N: 060-096004

Validation Documentation (optional)

Li-lon Battery removable and rechargeable, single or dual
(optional)

Cleanroom Cart (optional)
USB “A to B” Communication Cable (standard)
USB to RJ45, RS485 Serial Adapter (optional)

USB to RJ45, RS232 Serial Adapter(optional) for computers that
have only a USB port for communications

DB-9 to RJ45, RS232 Serial Adapter (optional)
Wireless Adapter (optional)

LMS Express software (standard), an analysis tool that allows the
user to:

1. Manually download data from the instrument
2. Save data for historical review
3.Have reporting with standard reports

LMS Express RT software (optional), an analysis tool that allows
the user to perform the following:

1. Download data from the instrument
2. Collect data real time
3. Save data for historical review

4. Have advanced reporting with standard reports
...and much more.

Please contact Lighthouse Worldwide Solutions at 1-800-945-5905
(Toll Free USA) or 1-541-770-5905 (Outside of USA) for details.
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Installation Install the 1100LD on Location

A suitable location for use of the SOLAIR 1100LD will have the
following:

* Flat horizontal and stable surface with adequate ventilation to
prevent overheating (4-inches from the rear);

» Adequate earth-grounded AC power of the correct voltage (see
“SOLAIR 1100LD Specifications” on page 2-2);

* Network wiring for the desired protocol (RS485, Ethernet);
» Adequate room to allow easy disconnect of AC power cord;

* An area meeting the temperature, humidity and altitude operating
requirements (see “SOLAIR 1100LD Specifications” on page 2-2).

Install the Optional Batteries

If the SOLAIR 1100LD was ordered with the optional rechargeable Li-
ion batteries, the batteries need to be installed and charged before the
instrument can be used for portable operation. An external battery
charger is available from Lighthouse as an option. For the single-
battery units, follow steps 1-3, for the dual-battery follow steps 4-6.

To install the battery, make sure the power switch on the front of the
unit is in the OFF (out/flush) position, gently lay the SOLAIR on its
side as shown in Figure 3-2 then perform the following:

1. Open the battery compartment door by turning the screw locks
counterclockwise.

- .

Figure 3-2 Battery compartment door
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2. Insert the battery onto the compartment floor with battery ribbon
facing out as shown in Figure 3-3.

Ribbon

Figure 3-3 Inserting battery

3. Push the battery all the way into the compartment until it snaps into
place as shown in Figure 3-4. Close the door and tighten the screw
lock by turning it clockwise.

Figure 3-4 Battery Engaging Connector

4. For the dual-battery units: Open the battery compartment door by
turning the screw locks counterclockwise. See Figure 3-5.

Figure 3-5 Dual-Battery Compartment Door
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5. Insert the batteries into the compartment, one at a time, with the
wire and connector facing the opening as shown in Figure 3-6.
Connect the cables (the connector is shaped to prevent miswire - do
NOT attempt to defeat this design or explosive fire may result) to
the receptacle in the bay. Repeat for the second battery.

Attach
Cables

Figure 3-6 Dual-Battery Compartment With Batteries

6. Close the compartment door and tighten the screw locks by turning
them clockwise.

Connect the SOLAIR to AC Power

1. Use the supplied region-specific power cord and connect the
SOLAIR to AC power. The battery will start charging.

2. To operate the 1100LD on AC power while charging, press the
front power switch in (Figure 3-7) and release. The power
requirement is 100-240VAC, 50-60Hz, 5A (300W) maximum. The
blue power ring should turn ON and the 1100LD should start up.

Figure 3-7 SOLAIR Power Switch

Lighthouse recommends using protected power to prevent exposing the
instrument to voltage spikes. Using an uninterruptible power supply
when the SOLAIR is kept in a stationary location will help prevent
damage to the instrument or loss of data in the event of a power outage.
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WARNING: Always
remove the battery prior
to shipping the
instrument.
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WARNING: If the AC power cord needs to be replaced,
replace it only with a cord having as good as or better rating
than the cord provided by Lighthouse Worldwide Solutions.
Attempting to use an under-rated cord can expose the
instrument power supply, adjacent equipment or the user to
dangerous shock and fire hazards. Replace the batteries
only with those supplied by Lighthouse Worldwide
Solutions to eliminate the danger of battery overload, which
can result in fire or explosion hazard. Failure to heed this
warning can result in personal injury or death.

Remove the Batteries

1. Toremove the batteries, turn the power switch OFF (out/flush) then
remove power cord from its receptacle.

2. Gently place the SOLAIR on its side and open the battery door.
Either pull on the ribbon (for single battery units) or disconnect the
cables and remove each battery individually (for dual-battery
units). Close and lock the battery door. See Figures 3-8 and 3-9.
Do NOT drop the batteries as this can cause an explosion or fire
hazard.

Figure 3-8 Removing Battery (Single-Battery Units)
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Detach
Cables
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Figure 3-9 Removing Battery (Dual-Battery Units)

WARNING: Replace Replace Battery

the instrument batte

only with those supplied

by Lighthouse

ry
To replace a failed battery, follow steps 1 and 2 under “Remove the

Worldwide Solutions or Batteries” on page 3-8 to remove it._ For single-_battery units, foIIO\{v
the productwarranty and  Steps 1 through 3 in “Install the Optional Batteries” on page 3-5 using
CE;eétification will be Figure 3-8 to remove the original battery and Figure 3-2 through Figure
volaed.

3-4 to replace it. For dual-battery units, follow steps 4 t