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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 equipment. Only a technician 

or engineer trained in the local and national electrical standards should perform tasks associated with the electrical 

wiring of this device. 

Á Under no circumstances will Environmental Monitor Service Inc. be liable or responsible for any consequential 

damage that may arise because of installation or use of this equipment. 

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

operation. 

Á Environmental Monitor Service Inc. accepts no responsibility for actual use of this product based on these 

examples. 

Á Due to the vast variety of possible applications for this equipment, the user must assess the suitability of this 

product for specific applications. 

Á Make sure to have safety procedures in place to stop any connected equipment in a safe manner if the 

controller should malfunction or become damaged for any reason. 

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

Á Only qualified factory trained service personnel trained in this operation should open the device’s housing or 

carry out repairs. 

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

Á You may cause an electric shock, fire or damage the equipment if you ignore any of these 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.  Your 

assistance can help us to better provide the service you need. 

To assure that we process your factory repairs and returned goods efficiently and expeditiously, we need your help.  

Before you ship any equipment to our factory please call our Service Response Center at 1-800-864-2814.  This enables 

us to complete the necessary paperwork and process your equipment correctly when it reaches our dock. 

¶ 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 each item 

¶ 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 returning 

the equipment (e.g., sales return, warranty return, etc.) 

¶ The original 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 (Return Material Authorization) 

number to your shipment and initiate the necessary paperwork to process your equipment as soon as it 

reaches us.  Please include this RMA number with the equipment your return, preferably both inside and 

outside the shipping container.  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 support 

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.  If 

the contents are damaged and/or the instrument fails to operate properly, notify the carrier and Environmental 

Monitor Service immediately. 

The following documents are necessary to support claims: 

¶ 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 these documents for your records also. 

¶ Refer to the instrument name/model number, serial number, sales order number, and your purchase order 

number on all claims.  Upon receipt of a claim, we will advise you of the disposition of your equipment for 

repair or replacement. 

iii.  Shipping discrepancies 

Check all containers against the packing list immediately on receipt.  If a shortage or other discrepancy is found, notify 

the carrier and Environmental Monitor Service immediately.  We will not be responsible for shortages against the 

packing list unless they are reported promptly. 
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3. Specifications  

iv. Specifications Standard System 
 

EMS800 Standard system: Environmental Monitor Service, Inc. 

Sensor Electronic Processor 

Enclosure 

NEMA 4X, Size, 10H x 6W x 5D inch (25.4 x 15.3 

x 12.7 cm) 

EMS provided 24Vdc Supply Input: 90-240 VAC, 50/60 Hz, 0.55 amp +10%; 

LED Display 1x1.75ò Viewing area, Blue Backlight  

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. 0-100% 

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 50ºC (32 to 122ºF), 

Storage temperature -20 to 60ºC (-4 to 140ºF), 

Relative Humidity (RH) 5% to 95% (non-

condensing) 

Communications 1 port, RS485 Modbus 
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v. Specifications Sensors 

  
EMS800 Sensors: Environmental Monitor Service, Inc. 

Enclosure NEMA 12 Aluminum  

Sensors over all dimensions 2.5ò x 4.1òx 6.0ò (63.5x104x152.4) 

Path Length 18" to 12 Ft (45.7 to 366cm)  

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 +52o C  (+40 to + 125o F) 

Process Gas Up to 750o F  (400 o 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 
 

EMS800 Design and performance: Environmental Monitor Service, Inc. 

Peak and Mean Spectral Response Photopic; 520 nm, less than 50% of peak 

response +/- 20nm 

Angle of View < 5.0 o from optical axis 

Angle of Projection < 5.0 o 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  

wŜŀŘ ǘƘƛǎ Ƴŀƴǳŀƭ ōŜŦƻǊŜ ŀǘǘŜƳǇǘƛƴƎ ƛƴǎǘŀƭƭŀǘƛƻƴΗ 

vi. Principle of Operation 

The light source and detector are mounted on opposite sides of the path length to be measured with the light beam 

focused on the detector. Smoke or dust passing through the light beam attenuates the light beam to reduce the 

intensity of the light reaching the detector. A signal is transmitted to the microprocessor control unit, which 

continuously calculates %Opacity. Included as standard:  a 4-20mA output, RS485 Modbus, Alarm contact with an 

adjustable set point 

vii. Control Instrument  

A hinged door provides access to the Sensor PC board located in the NEMA 4X enclosure. The electronics are solid 

state with all components and calibration adjustments for the sensors. 

5. Sensors 
Consists of a Light Source and Photo Detector. The Light source is electronically modulated to prevent ambient light 

interference.  The light source and detector are pre-wired with 6 feet of 1pair 22ga cable. It can be extended to 75 

feet (contact the factory for 

longer distances) by splicing 1 

pair shielded 22 gage wire if 

needed.   



 

9 

 

6. Installation  

¢Ƙƛǎ ŎƘŀǇǘŜǊ ŘŜǎŎǊƛōŜǎ ŀ ǘȅǇƛŎŀƭ ƛƴǎǘŀƭƭŀǘƛƻƴ ƻǘƘŜǊ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ŀǊŜ ǇƻǎǎƛōƭŜ ŎƻƴǘŀŎǘ ǘƘŜ ŦŀŎǘƻǊȅ ƛŦ 
ȅƻǳ ƴŜŜŘ ŀǎǎƛǎǘŀƴŎŜΦ 

viii.  Remove or insert chassis from Enclosure 

Remove the power supply for accessibility.  

1. Wire connector will accept 20-22awg wire. 

2. Assure there is clearance between the enclosure and the chassis for the wires. 

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

ix. Wiring- refer to drawing EMS-3191 

¶ Each sensor comes with 1 pair shielded 22awg wire, standard six feet in length. Connect the Light Source and 

the Detector as shown on SWI-3191. Detector & Sensor connections. 

1. Remove DIN 

power supply. 

2.  Chassis is held in place 

by top/bottom screws. 

Loose each and adjust 

chassis to position over key 

hole and lift. 
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+V and -V 

24Vdc 

connections 

Wire power to the 24vdc power supply 

terminals Neutral, Line, and earth ground. 

24vdc comes connected from the factory. 

 

Measurement 

Detector 

M+ M- 
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¶ NC 

¶ C 

¶ NO 

Relay 

  

4-20mA output wire as needed 

IV+ GND. Maximum load is 500 

ohms. 
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7. Sensor alignment  
Mount the sensors opposite, vertically, or horizontally keeping the light source and detector in direct correlation with 

each other.  

Align and adjust the sensors so that the light beam is centered on the detector by looking through the alignment site 

glass on the detector sensor. 

  

 

alignment: 

Look through 

the rear of the 

sensor and 

align the green 

beam so it is 

centered on 

the detector. 
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8. PCB Layout 

x. SWI 3191 PCB connections  
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9. Sensor duct or stack mechanical installations . 

xi. Drawing 2905, 1of2 
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xii. Drawing 2905, 2of2  
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10. 800 Enclosure Dims  
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11. Standard System Field Calibration  Only 

xiii.  FIELD set up of the Standard system ZERO (clear path).  

!ŦǘŜǊ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴΣ Ƙŀǎ ōŜŜƴ ŎƻƳǇƭŜǘŜŘ ȅƻǳ Ŏŀƴ ŎƻƳƳƛǎǎƛƻƴ ǘƘŜ ǎȅǎǘŜƳΗ 

After all the steps for the installation has been completed you are now ready to zero the system.  Make sure that the 

measured path is clear of any smoke (zero opacity). That the sensors are properly aligned. Power has been applied for 

15 minutes to stabilize.  

NOTE: ¢ƻ ǇŜǊŦƻǊƳ ŎƭŜŀǊ ǎǘŀŎƪ ŎŀƭƛōǊŀǘƛƻƴ ǎŜƭŜŎǘ ά/![ ½9whέ Do 

ƴƻǘ ǇŜǊŦƻǊƳ ά!¦¢h ½9whέ ŎŀƭƛōǊŀǘƛƻƴΦ  
1. When power is applied the program, 

version will be displayed. (Sample: Rev23). 

2. With a clear condition press ENTER and 

scroll down to “Cal Zero” press enter. Set 

clear value 0.00 (clear condition). Push 

up/down button to reach 1.0%. Press 

enter Press back. 

3. Calibration is complete, the system will 

now be viewing the path of smoke. 

4. Press back until the display is Opacity (0-

100%)   
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12. Alarm setup with UI ( User Interface) PCB 
 

 

To set high opacity alarm press 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 point as displayed on the DPM. The factory alarm set point is 20%, 

range is 1-75% no delay. 

Customer can connect N.O. or N.C. Alarm contacts to the common of the relay. 

Relay rating 125Vac 2A (resistive load). See drawing SWI-3191 

 

When opacity alarm set point is exceeded, the relay energizes. When opacity falls below the set point the relay will 

immediately de-energize, this is called auto reset. 

 

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

xiv. Email techsupport@emsct.com or call 203.935.0102 ext14. 

mailto:techsupport@emsct.com

