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1. Warnings and Safety Guidelines

I.  Guidelines for user safety and equipment protection
This manual is intended to aid trained and competent personnel in the installation of this equi@néna technician
or engineer trained in the local and national electrical standards should perform tasks associated with the electric
wiring of this device.

A Under no circumstances WiEnvironmental Monitor Servidac. be liable or responsible for acgnsequential
damage that may arideecause oinstallation or use of this equipment.

A All examples and diagrams shown in the manual are intended to aid understanding. They do not guarantee
operation.

A Environmental Monitor &vicelnc. accepts no respondiby for actual use of this product based on these
examples.

A Due to thevast varietyof possible applications for this equipment, the user must assess the suitability of this
product for specific applications.

A Make sure to have safety procedures in plagestop any connected equipment in a safe manner if the
controller should malfunction or become damaged for any reason.

A Do not replace electrical parts or try to repair this product in any way.

A Only qualified factory trained service personnel trainethie o per ati on shoul d open
carry out repairs.

A The manufacturer is not responsible for problems resulting from improper or irresponsible use of this device.

A You may cause an electric shock, fire or damage the equipment if you ignarkthege safety precautions.
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2. Customer service
We strive to provide efficient and expedient service when an instrument or component is returned for repair. You
assistance can help us to better provide the service you need.

To assure that we processwrdactory repairs and returned goods efficiently and expeditiously, we need your help.
Before you ship any equipment to our factory please call our Service Response CeEB8@1-864-2814 This enables
us to complete the necessary paperwork and pregesur equipment correctly when it reaches our dock.

T
T
il

When you call please be prepared to provide the following information:
Your name and telephone number.

Your company name with shipping address

The number of items being returned

The part number of eackem

The model number or a description of each item

The serial number of each item

A description of the problem you are experiencing if factory repair is needed, or the reason you are returnin
the equipment (e.g., sales return, warranty return, etc.)

Theoriginal sales order number or invoice related to the equipment

Whether repair work is under warranty or is to be billed and a purchase order number for any work to be
billed

When you call in, our Customer Service Representative will assign an RMA [Reenal Authorization)
number to your shipment and initiate the necessary paperwork to process your equipment as soon as
reaches us. Please include this RMA number with the equipment your return, preferably both inside an
outside the shipping conta@m. This will assure that your equipment receives the fastest attention possible.

Your assistance in this matter will enable us to serve you better. We appreciate your cooperation and suppc
of our products and services.
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ii. Claims for damaged shipments

Inspect all instruments thoroughly on receipt. Check material in the container (s) against the enclosed packing list
the contents are damaged and/or the instrument fails to operate properly, notify the carrier and Environmental
Monitor Service immedialy.

The following documents are necessary to support claims:

T
T

Original freight bill and bill of lading

Original invoice or photocopy of original invoice

Copy of packing list

Photographs of damaged equipment and container

You may want to keep a copy of geedocuments for your records also.

Refer to the instrument name/model number, serial number, sales order number, and your purchase orde
number on all claims. Upon receipt of a claim, we will advise you of the disposition of your equipment fo
repair orreplacement.

li.  Shipping discrepancies

Check all containers against the packing listimmediately on receipt. If a shortage or other discrepancy is found, no
the carrier and Environmental Monitor Service immediatelye Will not be responsible for shortges against the
packing list unless they are reported promptly.
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iv.  SpecificationsStandard System

EMS800 Standard system:

Environmental Monitor Service, Inc.

Sensor Electronic Processor
Enclosure

NEMA 4X, Size, 10H x 6W x 5D inch (25.4 45.3
x 12.7 cm)

EMS provided 24Vdc Supply

Input: 90-240 VAC, 50/60 Hz, 0.55 amp +10%;

LED Display

1x1. 750 Viewing are

Approvals

CE, UL, cUL

Measurement Ranges

0 to 100% Opacity

Display resolution

1% Opacity

4-20mA Outputs

One (1),500 ohms max, Fixed F.S.-000%

Relay Contacts

One 2amp 125Vac relay for alarm, Field
programmable NC/NC.

Alarm Reset, Range

Automatic upon clearing, 1:70%

Clear Path Calibration

Push button Digital Auto Linearity, Z/S, Gain
and LED current.

Environment

Operational temperature 0 to 50°C (32 to 122°F)
Storage temperature-20 to 60°C {4 to 140°F),
Relative Humidity (RH) 5% to 95% (non-
condensing)

Communications

1 port, RS485 Modbus




v. Specifications Sensors

EMS800 Sensors:
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Enclosure

Environmental Monitor Service, Inc.
NEMA 12 Aluminum

Sensors over all dimensions

2.50 x 4.10x 6.00

Path Length

18" to 12 Ft (45.7to 366¢cm)

Optical System

Single Pass

Transmitter/Receiver weight

Transmitter, Receiver: 1.25 Lbs (0.41kg)

Modulated LED Source

Green LED > 6 years)

Ambient Temperature Limits

From +4 to +52 C (+40to + 128F)

Process Gas

Up to 75C F (400° C), standard (higher
available-contact factory)

Mounting Flanges

See manual for options

Ambient Light Immunity

Solid-state electronic LED modulation

Connections

2 pair twisted shielded cable, 22 AWG

Environmental Monitor Service, Inc.

EMS800 Design and performance:
Peak and Mean Spectral Response

Photopic; 520 nm, less than 50% of peak
response + 20nm

Angle of View < 5.0° from optical axis
Angle of Projection < 5.0° from optical axis
Accuracy +/- 3% opacity
Response time < 10 second
Calibration Push button Automatic for Zero and Span
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4. System Description
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vi.  Principle of Operation
The light source and detector are mounted on opposite sides of thelgagithto be measured with the light beam
focused on the detector. Smoke or dysissing througlthe light beamattenuates the light beam to redudbe
intensity of the light reaching the detector. A signal is transmitted to rfieroprocessorcontrol unt, which
continuously calculates %@city. Included as standarda 420mA outpuf RS485 Modbu#larm contactwith an
adjustable set point

vii.  Control Instrument
A hinged door providesccess to the Sensor PC board located inlNB®&A 4>enclosure. The electronics are solid
state with all components and calibration adjustments far #ensors

5. Sensors

Consists of a Light Source and Photo Detector. ifihe $ource is electronically modulated to prevent ambient light
interference. The light source and detectare pre-wired with 6 feet of 1pair 22gacable It can be extended t@5
feet (contact the factory for

longer distances)y splicingl
Sreen LED Transcelver pair shieldel 22 gage wire if
needed.

Aperture Receiving
Projection Lens

Projection Lens
¢ SLLCLTTTECTETLLILD
Green LED /’\ .'0..
’

Look theough the sight
slass, the detectorwill be
dack with a green circolaz
beam. Center the beamon
........ the detector for alignment.




6. Installation
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viii. Remove or insert chassis from Enclosure
Remove the power suppfgr accessibility

1. Remove DIN
power supply.

1. Wire connector will accept 2B2awgwire.
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2. Chassis is held in place
by top/bottom screws.
Loose each and adjust
chassis to position over ke)
hole and lift.

2. Assure there is clearance between the enclosure and the cliasti® wires.

3. Wires should be of sufficient length to allow connections to be made while chassis is out of the enclosure.

Wiring - refer to drawing EMS3191

IX.
1 Eachsensorcomes with 1 pair shielded 22awgre, standard six feet in lengtiConnecthe LightSource and

the Detectorasshown on SWB191.Detector & Sensor connections




Wire power to the 24vdc power supp
terminals Neutral, Line, andagh ground.
24vdc comes connected from tifectory.
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+V and-V
24Vdc
connections

Measurement
Detector

M+ M-

10



@ NO
Relay

ENVIRONMENTAL MHONITOR SERVICE

4-20mA outputwire as needed
IV+ GNDMaximum load is 50(
ohms.

11
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7. Sensor alignment
Mount the sensors oppositegertically,or horizontallykeeping the light source and detector in direct correlation with

each other.

Align and adjust the sensors so that the ligbain is centered on the detector by looking through #ignmentsite
glass on the detector sensor.

alignment:
Look through
the rearof the
sensorand
align the geen
beam so it is
centered on
the detector.

12
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8. PCB Layout

X. SWI 3191 PCB connections

CHG Discription [WE I T2
N i X note odded B0 wiring | 10/24417] .70

| | EMS Transmissomsker

I
1

LED I LED Source
|

| ul & =
| EH el —
| 1
1
1
| |
. ] Detectar
! INFUTS |
4-20me. output | JUIEH I¥+ |-5v referance to [H ] =fed I
| I1f 4-20mA NOT USED put M krﬂldck !
I jumper IH to IL R |
| Rt |,
| : |
| At [Connectlons : .
. s
[
I 424
| |
1
1
| |
e T s T —m— e e— o S— i St— i — e —— i — e ——  S—  S— e St— ‘]
Power in

T ENSB00 Busic wiring and connections

ooy EMS SHEET MO, 1 OF 1
e o PWISPAT oy 319)
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9. Sensor duct or stack mechanical installations

xi.  Drawing 2905, 1of2

Rev Discription  Dote  Approved

Optional Mounting Brackets 8 O oll It 82016 L
BS p/n 3129 (gly 2) fits /N

both 2 or 2 172" pipe.

¥eld pipe Fo stock all places

Optional mtg Brocket N

|

no tube, open end nipple 4 I
Negative droft, both sides.

Detactor Sensor GENIQUENENEOENE NN EEE  (ED Source Senser

Bul I 5-eye =]
Al ignment
fi.0* 6.0°

N

] B3
Mo tube open end nipple HI¥
Pasitive pressure Adapter,hoth sides. '
*speciol odapter confact EMS. L,0L LLLLLLLLLLELUELTETLETLE

Air fitting

Lock Muts

3 inches L

TITLE: 365 Younitag brackel instelintioa
'+ ERS SHEET WO, | OF P

Bi3-2005
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xii.  Drawing 2905, 20f2
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Hanger slotted tube installation
Slott (by ofiars) cut away equally top

&0l laenn of 2” e 2 1127 plpe.

Slatt length abaut 90% ef LD,

(Fipe cam be misde of mild sheal but eifier matsral
énelh &6 PYS or 8.9, can be used.

Rev Discription Onte  Approved

/\_E/ Over oll [nsk. 08720716 JFC

Weld pipe 1 side only.

[lose fit
do not weld
f[- See note "B =

EEESEEESEEEESEEESEEEESESES

R

LED Saurce Senser

Lo

fi.G*

As needed,
Al eart lele bo i 2 or 2 128 pipe. L T
Bulls-ege —————wu| Dutactor Stnsor\/
Al ignment
Sensor Menger Istelaon 6.0" |
D 3085, Flits 128 0.0 plps.

Hanger pipe 1.25 9.0.

Ho fube, Negitive draff
2 or 2 1/2° Heles both sides.

Positive Pressure Adopker, both sides.
#Speciol odopter contack EMS

hir Fitting

3 [nches 4L—=-

geEEnEl

TITLE: dnsger ond SIoticd fube lasiallstios
[owist: I SHEET WO, & OF ¢t |

RiS-~2005
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10. 800 Enclosure Dims
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|_ =] b.78" [172) et 1.2 (30,3]
= 4.70018) [~

0.5 (28 Wal| mtg, Sensor Electronic Processor
MEMAAX Box Dimensians.

|
|
|
|
|
|
|
|
|
|
|
... D |

0 (ETRIFTIOH

MIE | NI'S

NOTE: Overall dimensions in inches

nof to scale.

Leave min 2 inches oround box for deor
to open or other interference.

e o L TITLE: 800 Euclosure Dims.
e Foovpany: BUS SHEET MO, 1 OF |
BT <15 IRRGTEr P ™E ] 0T | FART

¢ | ¥z s| e woE 2T DR¥ 3197
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11. Standard System Field Calibration Only

xiii.  FIELDset up of theStandardsystemZERO(clear path).
I F 0 SINJATIREGI tal (0ASBYW> O2 YLX SGSR @2dz OFy O2YYA&Adarzy

After all the steps for thestallation hasreen completed you are now readyzerothe system.Make sure that the
measured path is cleaf any smokezero opacy). That the sensors are properly aligned. Power has been applied for
15 minutes to stabilize.

NOTEt 2 LISNF2NY Of SFNJ adl O]l DO}
Y20 LISINFEMXNLAwhé OF f AONI GA2Y ®

1. When power is applied thprogram, s -
version will be displayedSample: Rev23). = r——

2. With a clear condition press ENTER an
scroll down to* C Zeld’ press enter. &
clearvalue0.00 (clear condition)}ush
up/down button to reach 1.%. Press
enter Press back.

3. Calibration is completdhe system will
now be viewing the path of smoke.

4. Press back until the display@gpacity(0-
100%)

17
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12. Alarm setup with Ul ( User Interface) PCB

To sethigh opacity alarnpress the Enter button and use the Up/Down button

| to maneuver to Alarm Set, Press enter and use the Up/Down button to desired
% opacity set poinas displayed on the DPNIhe factory alarm seioint is20%,
range is 175%no delay.

Customer can connect N.O. or N.C. Alarm contadtse common of the rely.
Relay rating 125Vac 2A (resistive lo&de drawing S\VWA191

When opacity alarm sgdoint is exceededthe relay energizedVhen opacity falls below the set point the relay will
immediatelyde-energize this is called auto reset.

13. NOTE: For full calibration contact the factory for assistance.

xiv. Email techsupport@emsct.conor call 203.935.0102 ext14.
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