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LIMITED WARRANTY 

 
ALL PRODUCTS MANUFACTURED BY UNIVERSAL ANALYZERS INC. ARE WARRANTED TO BE 
FREE OF MANUFACTURING DEFECTS FOR A PERIOD OF ONE YEAR FROM THE DATE OF 
RECEIPT AT THE CUSTOMER’S RECEIVING AREA AND FOR AN ADDITIONAL PERIOD OF UP 
TO 90 DAYS IF THE PRODUCT IS PLACED IN SERVICE AFTER BEING IN STORAGE.  THIS 
WARRANTY COVERS MATERIALS AND LABOR TO RESTORE ANY PRODUCTS TO ORIGINAL 
FACTORY SPECIFICATIONS IF A DEFECT IS FOUND WITHIN THE WARRANTY PERIOD. 
 
THE DEFECTIVE PRODUCT SHOULD BE SENT, FREIGHT PREPAID, TO THE FACTORY IN 
CARSON CITY, NEVADA.  REPAIRS WILL BE PERFORMED AT THE FACTORY AND RETURNED, 
PREPAID, BY THE SAME SHIPPING METHOD USED TO SEND THE PRODUCT TO THE FACTORY. 
 
THIS WARRANTY DOES NOT APPLY WHERE THE EQUIPMENT HAS SUSTAINED DAMAGE DUE 
TO NEGLECT, MODIFICATION, CORROSION, OR OTHER REASON BEYOND THE SCOPE OF THE 
NORMAL DEFINITION OF “MANUFACTURING DEFECT”. 
 
FURTHER, THIS WARRANTY IS LIMITED TO REPLACING THE DEFECTIVE COMPONENTS AND 
RETURNING THE EQUIPMENT MANUFACTURED BY UNIVERSAL ANALYZERS INC. TO THE 
CUSTOMER IN WORKING CONDITION.  ANY OTHER CLAIMS ARE OUTSIDE THE SCOPE OF 
THIS WARRANTY.  NO WARRANTIES ARE MADE AS TO THE SUITABILITY OF THE USE OF THE 
EQUIPMENT IN ANY PARTICULAR APPLICATION OR LOCATION.  THE SUITABILITY OF THE 
USE OF THE EQUIPMENT IS THE RESPONSIBILITY OF THE CUSTOMER AND THE INSTALLING 
CONTRACTOR. 
 

 



 
MODEL 1095E FREEZER CHILLER 

 
 

5200 CONVAIR DR 
CARSON CITY, NV 89706 

PHONE: (775) 883-2500 
FAX: (775) 883-6388 

 

1095E Text Rev A 

 
SPECIFICATIONS 

 
SAMPLE FLOW RATE:    0 TO 5 L/M TOTAL (at STP) 
 
MAXIMUM INLET TEMPERATURE: 
 STAINLESS STEEL HEAT EXCHANGER: 700o F.  (351o C.) 
 KYNAR/GLASS HEAT EXCHANGER: 280o F.  (138o C.) 
 
MAXIMUM INLET GAS DEWPOINT:   178o F.  (81o C.) 
 
MAXIMUM INLET WATER CONCENTRATION: 50%* 
 
MINIMUM AMBIENT TEMPERATURE:  34o F.  (1o C.) 
 
MAXIMUM AMBIENT TEMPERATURE:  105o F.  (41o C.)* 
 
MAXIMUM COOLING POWER:   540 BTUs PER HOUR (160 Watts/Hr.) 
 
OUTLET SAMPLE DEW POINT:   -22o F.  (-30o C.) 
 
GAS SAMPLE INLET FITTINGS:   3/8" TUBING FITTINGS 
 
GAS SAMPLE OUTLET FITTINGS:   1/4" TUBING FITTINGS 
 
BOTTOM WATER DRAIN FITTINGS:  3/8" TUBING FITTINGS 
  
MAXIMUM INPUT POWER:    900 WATTS 
 
VOLTAGE:      115/230VAC, 50/60 Hz 
 
ELECTRICAL CLASSIFICATION:   GENERAL PURPOSE, NEMA 1 
 
DIMENSIONS:      27" HIGH x 21" WIDE x 14 1/4” DEEP 
 
WEIGHT:      75 LBS (34 KG) 
 
SOLUBLE GAS REMOVAL RATES:   NO     0% LOSS 
       NO2 <10% LOSS 
       SO2   < 2% LOSS 
       CO    0% LOSS 
       CO2 < 2% LOSS 
 
 
 
 
* at reduced flow rate above 77o F.  (25o C.) ambient. 



Standard 1095E Freezer Chiller with 05 PLC and Touch Screen Interface 
 

SYSTEM DESCRIPTION 
 

The Universal Analyzers Model 1095E SO3 Thermoelectric gas sample cooler contains 
the special Kynar Pak impinger type heat exchangers. These are mounted within heat 
transfer blocks, which are cooled by thermoelectric elements utilizing the "Peltier Effect" 
discovered in France over half a century ago.  Where high water contents are 
encountered, it is efficient to remove the condensate in multiple stages, one at the 
temperature of the air in the vicinity of the "Ambient Pre-cooler", then by passing the 
sample into a heat exchanger cooled to 4oC by the thermoelectric elements. The sample 
gas is then super-cooled by special cascaded peltier elements to minus 30oC freezer 
alternating Impingers controlled by a PLC.   
 
The gas sample conditioning system should contain additional components to insure that 
a clean, dry sample is presented to the analyzer panel for minimum analyzer 
maintenance.  A Moisture sensor is provided to sense the presence of condensate, should 
any exist in the tubing following the chiller.  This WCOF (Water Carry-Over/Filter) 
sensor with a visible coalescing filter is provided with the 1095E Universal Analyzers 
chiller.  The WCOF, which collects particulates on the outside of the cylindrical filter, 
surrounded by a transparent bowl, will allow the operator to inspect the condition of the 
heated stack filter.  The integral moisture sensor with the sensing elements in the bottom 
of the filter bowl to provide an early warning if the coalescing filter removes liquid from 
the sample stream. If water carry-over is sensed, the Alarm Message “Water Carry-Over” 
is displayed. With Channel 1 Chiller high temperature (>10oC) the Operator Interface 
displays “Ch1 High Temp”. Either of these stops the Sample Pump and turns off the 
Channel 2 and Channel 3 Peltier cooling elements turning off the Y4 “Pump Run”, Y2 
“Peltier A”, and Y3 “Peltier B” status bits respectively.  
 
A Vacuum switch is provided to monitor and alarm high inlet vacuum. The message 
“System Vacuum” will appear on the top system status line of the operator interface, if 
there is high inlet vacuum.  
 
A Flow switch alarms on low flow. The message “Low Sys Flow” will appear on the top 
system status line of the operator interface, if there is low flow.    
 
The heated head sample pump (oil-less diaphragm pump) is placed in the sample line 
between the 4oC and minus 30oC heat exchangers.  The first chilled heat exchanger takes 
enough of the water vapor from the sample to protect the pump.  The freezer heat 
exchangers are under a slight pressure because they are on the discharge side of the 
pump.  This will cause the dew point of the sample to be at its minimum.  The sample 
pump location within the sample system is a matter of choice and good engineering.   
 
A Teflon Solenoid is used to alternate the online minus 30oC column and the offline 
ambient column that is in defrost/blow down mode. The active freezer column flow 
impedance is monitored by a Flow switch to sense column freeze-up. If a flow restriction 
is sensed before Online Dwell time out, the Alarm Message “Column Frozen” is 
displayed and after a time delay of 60 seconds the PLC will sequence to the other Freezer 
Column.  



 
The offline column is pre-chilled to approximately minus 10oC before the column is 
brought online. Once the pre-chill column is below minus 10oC, the program 
automatically advances to that column or after 30 minutes of pre-chill time the pre-chill 
channel goes online.  If the column fails to cool for 15 minutes once it is online, the 
message “Ch2 or Ch3 Malfunction” will be displayed. 
 
Condensate is removed from the heat exchanger(s) by a continuously running peristaltic 
tubing pump that can be used with the heat exchanger either under pressure or vacuum.  
This is an easy solution, which lends itself to leak testing because of the positive 
displacement nature of the peristaltic pump.  It is, however, a device which requires 
periodic maintenance to replace the tubing. A preventative maintenance program 
replacing the tubing every 6 months is a good practice. 
 
Finally, a means of controlling the flow of the sample to the analyzers must be 
considered.  This can be as simple as providing a flow meter with a flow control needle 
valve to regulate the sample flow causing the sample pump to pump higher on the pump 
curve.  One option, which is used, is to provide an adjustable back-pressure regulator 
between the inlet and outlet of the sample pump. This allows a portion of the gas pumped 
to be re-circulated back to the inlet if discharge pressure exceeds the back-pressure 
control point. Some analyzers have their own sample pump which may be sufficient to 
supply the analyzer but insufficient to pull the sample through the chiller, sample line and 
heated stack filter.  These can be supplied by piping the sample from the external sample 
pump into an atmospheric tee with a flow meter that registers the flow of excess sample 
from the branch of the tee to the atmosphere.  The internal analyzer sample pump can 
then withdraw the sample from the opposite run of the tee which is essentially at 
atmospheric pressure and unaffected by pressure changes within the sample line, due to 
changes in filter pressure drop or sample pump efficiency. 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

INSTALLATION INSTRUCTIONS 
 
Thermoelectric Sample Coolers should be installed away from heat sources in a well-
ventilated area of an instrument rack or enclosure.  Completely enclosing any instrument 
generating 740 watts of energy will cause the temperature of the interior of the enclosure 
to rise beyond the capability of the sample cooler to perform reliably.  Universal 
Analyzers can supply NEMA 12, 4 or 4X type enclosures modified to duct outside air 
directly into the heat sink.  The heated air is then exhausted to the outside of the 
enclosure with fans, thermostatically controlled.  The interior of the enclosure can also be 
insulated to reduce the solar heat loading in case the enclosure is mounted in direct 
sunlight. 
 
The sample inlet is a 3/8” compression fitting supplied on the top of the first Impinger. 
The heat insulation on the heated tube bundle should be stripped no more than 3” to avoid 
plugging the exposed line. The sample outlets are ¼” compressions fittings on the 
flowmeter or the atmospheric manifold. 
 
A 3/8" tubing fitting is provided as the condensate drain connection at the bottom of each 
heat exchanger.  This can be removed to expose 3/8" NPT female connections. The triple 
head peristaltic pump is used to withdraw the condensate from each Impinger. Care must 
be taken to drain the condensate into a safe drain because of the presence of condensed 
sulfuric acid. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

START UP PROCEDURE 
 
Note: It is important that the Heated Probe and Sample should be at operating 
temperature before starting the chiller and sample pump. 
 
Apply power to the sample cooler. Channel 1 temperature should start to drop 
immediately.  It will be below the over-temperature set points, (10oC), in approximately 
four minutes and the sample pump should start as the program leaves the start-up mode 
and enters run mode.  Channel 1 will operate @ approximately 4oC.  
 
For Touch-Screen User Interface See Page 8  
 
The bottom line of the Start-up display shows how many minutes are remaining in the 
current mode.  The message “Ch 2 or Ch 3 High Temp” will be displayed until the active 
column chills below minus 10oC.  The active column is indicated by an asterisk (*).  The 
freezer column will reach minus 30oC in approximately 30 minutes. 
 

OPERATION 
 
The Model 1095E SO3 is manually controlled through the Operator Interface located on 
the front of the unit, or remotely by the I/O inputs to the PLC. The 4 Line, 16 Character 
alphanumeric Operator Display/Interface is used to display and manually operate the 
1095E Chiller. 
 
Main Display 
 Line  1  Alarms Displayed and Channel 1 temperature 

2 Channel 2, Status “DWELL” “OFF” “CHILL” and 
temperature  

3 Channel 3, Status “DWELL” “OFF” “CHILL”  and 
temperature 

Note “*” Indicates the active column 
 
4 Minutes remaining on Active Step 

   
   



Keypad: Local operation Bit control Mode 
  
 Bit control is entered by pressing MSG, OPT, ENT, ENT, this enables the 
following functions: 
Key  Function 
“MSG” Clears logged Alarms   
“→”  Advances System to next step in Sequence (Pre-Chill, Dwell, Off) 
“←”  Displays the message  Press “-” Offline      

Press “+” Online 
“-” Puts the System Offline meaning the sample pump, and Peltier elements 

for Ch2 and Ch 3 are off. 
“+” Puts the System Online meaning the sample pump, and Peltier elements 

for Ch2 and/or Ch 3 are on. 
 
System Defaults: 
The PLC will have following default values: 
Dwell    180 Minutes - Length of time freezer Column is online 
Pre-Chill 30 Minutes - Pre-Chill on the Offline Column, prepares the 

Column to become active. 
 
Procedure to change Dwell Time and Pre-Chill Time: 
 
Press “CLR” Twice. This will cancel Bit Control Mode  
1. Press “CHG-PRE”  
2. Select Parameter to change with “-” and “+” keys 

a) Dwell/Mn-  Amount of time a Channel remains online 
b) Prechill/min-  Max amount of preparation time a channel will have before 

it              becomes active.  Note a Channel will automatically become 
active if  it is  already cool.  

 
3. Press “ENT” to move from title to values 
4. Press “-” and “+” to increment values 
5. Press “MSG” for Standard Screen 
6. Press “OPT” and Select Bit Control  
7. Press “ENT” Twice – To default into Standard Message Screen 
 
Note - One must exit Bit Control Mode to change preset values.  One must be in Bit 
Control Mode to use local operation keys.   
 



Display & Alarms Messages: 
Display  Description      Output 
Contact  
System Normal System Online, No Alarms                                   
 
Pump Offline  Sample Pump Off, Ch 2 and Ch 3 Peltiers off.     
 
CH 1 High Temp Channel 1 Temp >10oC, System goes offline    
   
Column Frozen FS-1 Clears after Column Switch 
 
Water Carry-Over Condensation Detected at Water Slip Sensor     
 
CH2 Malfunction Channel 2 fails to reach minus 5oC after 15 minutes in dwell  
 
CH3 Malfunction Channel 3 fails to reach minus 5oC after 15 minutes in dwell 
  
System Vacuum System Inlet Vacuum > 5” HG       
 
Low Flow  Flow less then <.5 l/m      
 
Warm   Online Freezer Temp warmer than minus 10oC 
  
Cold   Online Freezer Temp cooler than minus10oC  
 
Temp. Senor Failure One or more of the thermocouples are not connect properly or 

broken 
    
Off   The channel is offline  Y2 corresponds to Ch 2 

Y3 corresponds to Ch 3 
  

On   The channel is online            
  
Chill   The Peltiers cool to prepare for the next channel 



Touch-Screen User Interface 
 

Main Display 
 

 
 

 
This is the main display screen of the Touch Screen style user interface: 
 
 Line 1 System Status and Alarms displayed 
  2 Column Display Headings 

3 Chiller Channel 1 Temperature and Status plus time remaining on 
active freezer channel 

4 Freezer Channel 2 Temperature and Status 
5 Freezer Channel 3 Temperature and Status 
6 Ambient Temperature (inside the Electronics enclosure) and Status 

plus Menu Button, lower right corner. 
 

System Status and Alarms Displayed: 
 
 System Normal 
 Water Carry-over 
 Channel 1 (chiller) Hi Temperature 
 Channel 2 (freezer) Hi Temperature 
 Channel 3 (freezer) Hi Temperature 
 Column 2 Frozen 
 Column 3 Frozen 
 Column 2 Malfunction (not cooling) 
 Column 3 Malfunction (not cooling) 
 Hi System Vacuum 
 Low Sample Flow 
 System Offline 
 Column Held (from user input during Calibration) 
 RTD Failure 
 High Ambient Temperature 
 
 



Channel 1 Status Displayed 
 
 OK 
 Fault 
 Warm 
 
Channel 2,3 Status Displayed 
 
 Offline 
 Dwell (Channel on, normal cycle) 
 Warm (not at temperature after chill cycle) 
 Chill (pre-cooling before going online) 
 Fault (not cooling or RTD failure) 
 
Ambient Status Displayed 
 
 OK 
 Fault 
 Warm 
 
 

Main Menu 
 

 
 
 
This menu provides access to the System Control Menu and the Sequence Times Menu.  
The System Status button returns the user to the main display screen. 



System Control Screen 
 

 
 
 

The Acknowledge Alarms button is used to clear alarms displayed on the Main Display 
screen once the alarming condition has been corrected. 
 
The System Online Set Logic button is used to change the logic of the System 
Online/Offline digital input between Normally Open and Normally Closed 
 
The Advance Sequence button is used to advance the Freezer Channel cycle for 
troubleshooting. 
 
The Turn System Online/Offline button is used to turn the Sample Pump on or off. 
 
The Main button returns to the Main Display screen. 
 
The Menu button returns to the Main Menu screen. 



Sequence Times Screen 
 

 
 
 

The Dwell Time Minutes button allows the user to adjust Freezer Channel sequence time 
between 100 and 180 minutes. 
 
The Pre-Chill Time Minutes button allows the user to adjust the Next Up Channel pre-
chill time between 20 and 40 minutes. 
 
 



 TROUBLE SHOOTING 
 
Caution:  Refer to the Caution Statement at the beginning of this manual. 
Caution: Troubleshooting should only be done by an Experienced Technician. 
 
Symptom   Problem    Solution 
No Display, no fans  Loss of AC Power  Reestablish AC Power 
 
No Display, no cooling   
 Power Supply  15 VDC Supply  Replace Power Supply 
    Fuse Blown   Replace Fuse 
 PLC   Loose connector Cable Check cable connections 
    PLC Failure   Contact Factory for   
        replacement  
No Electronics Fan  Electronics Fan Failure Replace Fan 
 
No Heat Sink Fan  Fan Failure   Replace Fan 
  
 
Sample Pump Not working System Offline   Place System Online 

Water Carry-Over Alarm See Below 
    CH1 High Temp Alarm See Below 
    Sample Pump Malfunction Repair/Replace Pump 
 
“Water Carry-Over”  Liquid in WCO/F  Clean WCO/F Sensor 
    Chiller BTU Load high Reduce Sample Flowrate 
    Peristaltic Pump Failure Replace PeristalticTubing 
        Replace Peristaltic Pump 
    High Ambient Temperature Cool Enclosure < 40oC 
 
“CH ‘X’ High Temp”  Chiller just Energized  Allow Chiller to Cool 
Ch 1 Temp  > 10oC  Chiller BTU Load high Reduce Sample Flowrate 
Ch2&3 Temp >-10oC  High Ambient Temperature Cool Enclosure < 40oC 
    Heat Sink Fan Failure  Replace Heat Sink Fan 
    Heat Sink Fins Obstructed Clean Heat Sink Fins 
    Peltier Elements Failure Verify wire connections 
        Replace Elements 
 
Column Frozen  Online Column Frozen Reduce Dwell Time 
        Check Peristaltic Tubing 
 
Column Malfunction  Peltier devices not   Check cable & wiring  
 (not cooling)   functioning   connections 
        Replace Peltier devices,  
        Replace Heat sink Assy. 
         
High System Vacuum  System Inlet Vacuum  Blowback Heated Filter 
     >5”HG   Replace Heated Filter  



Check Heated Line for 
Restriction 
 

Low Sample Flow  Pump Failure   Re-build or replace sample  
        pump 
 
RTD Failure   Faulty RTD or Connection Check Cable and wiring 
        connections.  Replace RTD. 
        Replace or exchange Heat  
        sink assy. 
 
High Ambient Temp  Temperature in Electronics Reduce ambient temperature 
    Enclosure exceeds 50  in shelter.  Replace   
    Degrees C   Electronics enclosure fan 
 



NOTE:  
The presence of water in liquid form after the sample cooler is an indication of a fault in 
the system.  Reasons for the presence of condensate in the system after the sample cooler 
could be one or more of the following: 
1. Overloading of the cooling capacity of the cooler due to too much water vapor in the 

sample OR too great a sample flow rate. 
2. The condensate removal equipment (peristaltic pump, eductor, or drain pot) may be 

faulty.  The heat exchanger(s) may be full of condensate. 
3. An air leak may be in the condensate removal system allowing air to enter and blow 

the condensate back into the heat exchanger.  (This assumes the heat exchanger is 
under a slight vacuum.) 

4. The temperature of the air passing through the cooler to cool the heat sink is too high.  
This could be due to placement of the cooler in a tightly sealed box. 

 
MAINTENANCE SCHEDULE 

 
Daily: 

 Check Alarm Status for normal operation 
 Check Chiller Temperature indication 

CH1  4oC + 1oC 
Online Freezer  - Cold 
Offline Freezer  - Warm 

 Check Sample Flowrate through chiller to be normal < 5 Liters/Min 
 
Weekly: 

 Check Sample Pump for Normal Operation – 5-8 Liters/Min @ < 2” Hg @ 10 Psig 
Pump Diaphragm replacement dependent on Load, Ambient Temperature and 
Sample Composition. 

 Check Sample Filter by observing color and noting any flow restriction. 
Change as required. 

 
Biannually: 

 Replace Tubing on Peristaltic Liquid Pump 
 Replace Diaphragm and Gaskets on Sample Pump 
 Check Pressure setting of Back Pressure Regulator on Sample Pump 
 Leak Check Sample System 

 
 



MAINTENANCE PROCEDURES 
 
INSTRUCTIONS FOR FIELD REPLACEMENT OF PELTIER ELEMENTS 
TOOLS REQUIRED: 
     1. Razor blade required to remove the old insulation 
     2. Phillips screwdriver 
     3. Wire cutter and stripper 
     4. Vice Grips or crimp tool for installing flag terminals 
     5. Torque screwdriver with good resolution in 8-inch pound range 
 
MATERIALS REQUIRED: 
     1. Insulation kit(s) for sample cooler to be repaired 
     2. Contact cement for reinstalling Insulation   
     3. Zinc Oxide Heat Transfer Paste 
     4. Disposable brush for applying Heat Transfer Paste  
     5. Peltier Element             
     6. Two flag terminals for each Peltier Element 
 
REMOVAL OF DEFECTIVE PELTIER ELEMENT: 
 
After unplugging and removing the Electronics Enclosure: 
 
1. Remove the Heat Exchanger by pulling it out of the Heat Transfer Block.  Clean off 

the heat transfer paste. 
• Cut off the insulation with a razor blade.  Note the location of the five pieces of 

insulation which cover the Heat Transfer   Block.   The new insulation will be 
installed in the same locations. 

• Remove the thermocouple by removing the holding screw and pulling it out of the 
aluminum Heat Transfer Block.  The ground wire will also be removed at this 
time. 

• Remove the Heat Transfer Block with the screws which hold it to the heat sink.  
Note that the Peltier Elements are sandwiched between the Heat Transfer Block 
and the Heat Sink.  The inner piece of insulation and locating jig which surround 
the Peltier Elements will be removed with the Heat Transfer Block.  Leave the 
nylon shoulder washer, the flat washer and the Belleville washers on the No. 6-32 
screws which are removed so they will remain in the same order when replaced. 

 
2. Pull off the defective Peltier Elements and clip the wires.  Note how the wires on the 

Peltier Elements are looped under the cable clamps to provide strain relief for the 
delicate connections at the Peltier Elements.   That will be required to be done with 
the replacement Elements. 

 
3. Disconnect the ends of the Peltier wires where they connect to the Solid State Relays 

and TB-4 Terminals (Phoenix Connector on 1095E).  Note on the connectors and/or 
wiring diagram where each Peltier Element terminates.  This is where the new Peltier 
Element wires will be connected. 

 
4. Clean the  surfaces of the  Heat Transfer Block  and Heat Sink  which come  in  

contact with  the Peltier  Element.   These need to be free of grit to avoid placing 
stress points on the surface of the Peltier Elements. 



RE-ASSEMBLY OF SAMPLE COOLER: 
1. Place a thin coating of Zinc oxide heat transfer paste on all surfaces, both sides of the 

new Peltier Element, the Heat Transfer Block, and the area of the Heat Sink where 
the Peltier Elements will come in contact. 

 
2. Put the piece of insulation which has the square cut-outs over the Heat Transfer 

Block.   Place the Peltier locating jigs around the pedestals of the heat transfer block. 
The wide section on one side should   be oriented toward the   cover of the enclosure.   
ALSO, THE THERMOCOUPLE HOLE SHOULD BE ORIENTED AT THE TOP 
ON THE SIDE WITH THE WIDE SECTION OF THE OF THE INSULATION 
TOWARD THE COVER OF THE ENCLOSURE.  Press a mounting screw through 
each of the mounting holes on the Heat Transfer Block, then through the insulation to 
make a hole for each screw to pass through when the block is to be mounted.  
Remove the piece of insulation which the screw pushes out as the hole is created.  No 
glue will be required to hold this piece of insulation in place. 

 
3. Place the Peltier Element in the square opening, pressing them easily onto the block 

so they will stay.   The red wire is to be oriented at the top for Peltier elements 
placed on the right hand side of the chiller (facing the display) but at the bottom 
for Peltier elements placed on the left hand side of the chiller.  This insures that 
the cold side is next to the heat transfer block. 

 
4. Place the Heat Transfer Block with the single piece of insulation and the Peltier 

Element against the Heat Sink, sandwiching it with the wires facing the original way, 
toward the cover of the enclosure.  TAKE CARE TO AVOID BENDING THE 
WIRES AT THE EDGE OF THE PELTIER ELEMENT, THEY ARE FRAGILE. 

 
5. Screw the Heat Transfer Block to the Heat Sink using the screws with the washers 

still in place as they were removed.  A torque screwdriver should be used to insure 
there is the proper amount of pressure on the Peltier Unit.  Too little will cause the 
Peltier unit to burn up because of poor heat transfer to the Heat Sink.  Too much 
pressure will crush the thermocouples within the Peltier Element.   The  torque  
screwdriver  should  be  used  to tighten the  screws diagonally, increasing the  torque 
in one  inch pound  increments until  all are  torque to a value of eight inch pounds.  
In the absence of a torque screwdriver, the finger-tips can be used to screw down the 
screws a little at a time until the Belleville spring washers are depressed to about one 
half their relaxed thickness. 

 
6. Carefully route the wires from the Peltier Elements in their original path and place 

them in the cable clamps to provide strain relief.  Tighten the cable clamp screws. 
 
7. Pull  the  wires from  the  Peltier  Elements through  the grommets  to the  inside  of 

the  enclosure (To the Phoenix Connector on 1095E).   Cut to the length which will 
allow connections to the proper terminals.   The Red wires will attach to the positive 
terminals on the Solid State Relays where they originated.  The Black wires will be 
attached to their original terminals on TB-4. 

 
8. Strip the wires about ¼ inch from the end and crimp on the flag terminals using either 

the proper crimp tool.  Press them onto the proper terminals. 



 
9. Replace the cover of the enclosure and tighten the screws at each corner. 
 
 

10.  Find the thermocouple hole in the Heat Transfer Block next  to the  Peltier Element  
under the first piece of insulation used.   Insert the thermocouple with a little of the 
heat transfer paste into the hole and fasten it in place with the washer and the ground 
screw as was done originally. 

 
11. Apply a liberal amount of contact cement to one edge and one face of the 1" x 10" 

piece of insulation supplied.  Contact cement should be also applied to the mating 
surface on the heat transfer block and the insulation piece mounted to the cooler.  
Allow ten minutes for the contact cement to set up before placing the 1" x 10" piece 
of insulation in place.  It will be difficult to move the insulation after placing it so 
make sure it is placed properly before pressing into place. 

 
12. Two end pieces of insulation are provided.   They can be identified by the 1" hole in 

the center.  Take one of the pieces and determine how it should be oriented at the top 
of the heat transfer block.  Slip the Heat Exchanger through the hole in the insulation 
and push it all the way to the top of the Heat Exchanger.   Apply zinc oxide heat 
transfer paste to the outside, 1" diameter surface of the Heat exchanger with the end 
piece of insulation in place.   (This is to avoid smearing the heat transfer paste 
through the hole in the top piece of insulation.  It is done this way in the interest of 
being neat.) Apply contact cement to the top piece of insulation where it will be in 
contact with the Heat Transfer Block and to the top of the Heat Transfer Block and 
wait ten minutes.  Insert the Heat Exchanger into the Heat Transfer Block and press 
the top piece of insulation into place. 

 
13. Glue the bottom piece of insulation on the heat transfer block by applying a liberal 

amount of contact cement to both surfaces and wait ten minutes before pressing it into 
place. 

 
14. Determine how the large piece of insulation is to be oriented to fit onto the outside of 

the Heat Transfer Block.  It measures 11" x 6 1/2".   The 10" length is the vertical 
dimension.  The 6 1/2" width is required to wrap around the heat transfer block.   
Apply contact cement to the Heat Transfer Block and to the edges of the insulation 
around it which will adhere to the large piece of insulation.   Apply contact cement to 
the rough side of the large piece of insulation and to the hidden edges which do not 
show when it is installed.  Wait ten minutes for the adhesive to set up and press into 
place. 

 
15. The repair is complete.  Do not use the insulated Heat Transfer Block as a handle 

to pick up the Sample Cooler.  That would apply unusual forces to the Peltier 
Element.  The enclosure, the top and bottom of the Heat Sink, or the wall mounting 
brackets should be used to move the Sample Cooler. 

 
Dimensional drawings, installation drawings, and schematics are included as part of this 
manual.  If additional information is required, telephone assistance can be obtained by 
calling (775) 883-2500 or FAX request to (775) 883-6388. 



 
The mailing address of Universal Analyzers is: 5200 Convair Dr. 
       Carson City, Nevada  89706 
       USA 
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SPECIFICATIONS 
 

SAMPLE FLOW RATE:    0 TO 20 L/M 
 
MAXIMUM INLET TEMPERATURE:   212 DEGREES F.  (100 C.) 
 
INLET AND OUTLET SAMPLE CONNECTIONS: 1/4”  FNPT 
 
INPUT VOLTAGE REQUIREMENT:   90-132,  180-264  VAC 50/60 Hz, 
       Or 12  VDC,  USER SELECTABLE 
 
INPUT POWER REQUIREMENT:   5 WATTS MAXIMUM 
 
ELECTRICAL CLASSIFICATION:   GENERAL PURPOSE, NEMA  1 
 
DIMENSIONS OF ELECTRONIC MODULE:  6.3”  x  3.2”  x  2.2”  HWD 
 
WEIGHT OF ELECTRONIC MODULE:  LESS THAN ONE POUND 

 
 
 

DESCRIPTION 
 
The Model 100A Moisture Sensor Module is a stand-alone electronics package which powers a 
moisture sensor or any two electrode element to activate a relay in the presence of water 
condensate.  It can be used to interrupt the power to a gas sample pump if water condensate 
forms on the contacts of the WCO (Drawing P0006) or WCOF (Drawing P0018) moisture 
sensors mounted in the gas sample tubing ahead of an analyzer.   The contacts of the internal 
relay are protected with MOV’s and have the capacity to start and stop a sample pump having a 
1/10 HP motor.  A second set of relay contacts are brought out to the Output Terminal Strip to 
allow connections to an annunciator panel or I/O module for a computer or distributed control 
system. 
 
The Model 100A can also be installed as a two point level control to control the removal from a 
condensate pot at the base of a gas sample cooler/dehydrator heat exchanger,  (“fill and dump 
technique”).  One type of such pot is illustrated in Drawing P0021 which is appended.  Note that 
there must be a method provided to overcome the vacuum which will exist if the sample pump is 
located after the sample cooler to remove the condensate from the pot.  This can be a peristaltic 
pump or an eductor or aspirator. 
 



All of the Universal Analyzers Thermoelectric Sample Coolers contain the electronic capability 
of the Model 100A.  The usual deployment of the Model 100A is with other manufacturer’s 
sample coolers or where there is no sample cooler, with sample coolers based on the vortex 
principle (non electric), or where the fill and dump technique is used to remove the condensate 
from the heat exchanger. 
 

INSTALLATION INSTRUCTIONS 
 

The terminal strips used in the Model 100A are spring clip type terminals which are easy to 
operate once one knows how.  They can be frustrating if the installer is not familiar with the 
technique required to open the spring terminal.  Inserting a small screwdriver having a blade no 
wider than 0.010”s into the slot above the wire entry point opens the spring to accept wires up to 
size 14.  Removing the screwdriver allows the spring to capture the wire in a very positive 
manner.  The wires may be removed in a similar manner. 
 
The sensor to be used should be mounted in the gas sample line in a position which will allow 
moisture to fall on the electrodes if condensation occurs.  Ideally, the sensor will be within two 
feet of the Model 100A Moisture Sensing Module to avoid the necessity of extending the cable 
from the sensor.  If the cable requires extending, a shielded cable should be used.  It can be 
extended up to twenty feet if properly connected as follows.  The red wire in the sensor cable 
should be connected to a conductor within the shielded extension cable.  The shield within the 
sensor cable carries the signal from the second electrode and should be connected to the shield of 
the extension cable.  There is a black wire within the sensor cable which is not connected and 
does not need to be extended.  Be sure that the connections which are made to the sensor input 
terminals are made with the shield connected to the “COM” terminal and the red wire connected 
the “PROBE” terminal.  
 
The mounting holes for the Model 100A enclosure are hidden behind the cover of the module.  
Remove the cover and the mounting holes can be seen at each corner outside the molded cover 
o-ring seal.  Number 8 wood, sheet metal, or machine screws can be slipped into the cavity and 
used to mount the enclosure to a bulkhead or bracket.  Drawing P0001 shows the location and 
mounting dimensions for the mounting holes. 
 
Power should be brought to the Model 100A and the wires installed according to the power 
drawing depending on the power source available.  Be sure to use the technique described above 
to open the terminal springs to accept the wires. 
 
The relay contacts should be brought out to perform the desired function by accessing TB2 after 
referring to the schematic and the Circuit Board Detail section below.  The spring terminal strip 
is used for these connections also. 
 

START UP PROCEDURE 
 

Dry the electrodes by removing the holding pin from the WCO sensor body and withdraw the o-
ring sealed sensor. Wipe the electrodes with a dry cloth or absorbent paper.  In the case of the 
WCOF, moisture electrodes are to be accessed inside the bottom of the bowl. 
 



Reinstall the moisture sensor and apply power to the Model 100A.  The relay will be powered if 
the sensor is dry and if the jumper on TB3 (Drawing E0014) is in place.  If a manual reset button 
is used, it will require depressing to initially put the Model 100A in a “dry” state. 
 

 
 
 
 

CIRCUIT BOARD DETAILS 
 
A schematic and parts layout is provided with this manual as Drawings E0008 and E0014 
respectively.   
 
The power supply to the Model 100A circuitry is a dual primary transformer which can accept 
either 115VAC or 230VAC depending on which primary windings are energized.  The full wave 
rectifier on the secondary provides 12VDC for the circuitry.  A terminal is provided to allow the 
user to supply the 12VDC from an external source, bypassing the power transformer, for battery 
operation.  There is a diode which protects the circuitry from the effect of connecting the 12VDC 
with the polarity reversed.  The Model 100A will not function with the polarity reversed, but it 
will also not be adversely affected. 
 
The LM1830N integrated circuit is designed specifically for the application which we have 
employed in the Model 100A.  It provides for the application which we have employed in the 
Model 100A.   It provides a small AC signal to the electrodes in the moisture sensor and delivers 
a high or low output depending on whether current flows between the electrodes.  It is a sensitive 
device which will detect the smallest amount of slightly conductive liquid present between the 
electrodes.  It will probably be necessary to dry the electrodes with a cloth once liquid is detected 
to cause the LM1830N to again indicate a dry sample.  
 
The jumper on TB3 is supplied in place and is to be left there for the application where the 
Model 100A is desired to automatically reset itself when the sensor detects moisture and then 
dries out.  If the installation requirements are for a manual reset to be required to put the Model 
100A back into the “dry” state, a reset switch must be supplied and installed according to the 
appended drawing.  In that case the jumper on TB3 is to be removed and one set of the relay 
contacts used to accomplish the manual reset function. 
 
A two color LED is mounted on the circuit board to serve as a visual indication of the state of the 
moisture sensor.  When it is green, the moisture sensor is in a dry state.  When it is red, the 
moisture sensor is wet.  The relay may or may not be in that state depending on whether a 
manual reset switch has been incorporated into the installation.  The LED can be green if the 
sensor is dry but the relay will still be in the “wet” position until the manual reset switch is 
activated. 
 



All six contacts from the relay are brought out to the terminal strip, TB2. For use as needed.  
There are no power connections to any of the contacts from within the Model 100A .  They are 
“dry” and power may be applied from outside sources.  The NC and NO notation on the circuit 
board refer to the condition of the relay in it’s de-energized state.  The relay is powered when the 
sensor is dry and therefore the NC contact is open in the dry state and closed if moisture is 
present.  This is done as a fail-safe technique to insure that the Model 100A only indicates a dry 
sample when it has power applied to the module.  The output relay is in the “wet” position if the 
module has no power applied. 
 
MOV protection for the one set of Form C contacts on the relay allow the relay to absorb the 
inductive spikes from turning on and off the 1/10 HP motor on a sample pump. 
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CONDUIT AND WIRING NOTES

1. Electrical Classification : Inside - General Purpose
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    voltage change requirements.
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1095E P1155 Spare Parts Rev A 

 
SPARE PARTS RECOMMENDATIONS FOR MODEL 1095E 

 
Level A, Consumable Parts: 2 Yr Req 
4980-0006 Porous Teflon Filter Element, 2 Microns (WCOF)    9  
9515-0140 ADI Mini Heated Dia-Vac Sample Pump Rebuild Kit   3  
9216-0002 Peristaltic Pump Tubing, #15, 5 Ft Length     9  
 
Level B, Basic Spare Parts: 
5200-K010 Glass/Kynar Heat Exchanger/Impingers, 10” Pass. & Ch1     
5200-K01F Kynar/Kynar Pak Freezer Impinger, 10” Ch2 & 3    1 
5201-0001 Glass Outer Tube – Replacement for 10” Heat Exchanger   2  
4904-0003  O-ring, 2-018, Viton, Glass Heat Exchanger, bottom    2 
4904-0004   O-ring, 2-120, Viton, Glass Heat Exchanger, top    2 
8010-0001   Heat Sink Paste, 0.1 ounce container      1 
 
Level C, Critical Parts: 
3016-0002   Peltier Element Pair, Ch1 Only 
3016-0016 Peltier Element Pair, Ch2 & 3 Only 
9515-0002 Insulation Kit for Heat Transfer Block, Ch1 Only 
9515-0058   Insulation Kit for Heat Transfer Block, Ch2 & 3 Only 
 
1150-0048   RTD, PT100 or        3 
1150-0039 Thermocouple, Type K       3 
4800-0003  Heat Sink Cooling Fan, 115Vac 
4800-0009 Heat Sink Cooling Fan, 230Vac 
4800-0020 Enclosure Cooling Fan, 24Vdc 
5600-0045 PLC, DL-05DD-D CPU 
5600-0105 PLC, F0-04RTD, 4 Ch RTD Module or 
5600-0071 PLC, F0-04THM, 4 Ch T/C Module 
5600-0006 PLC, Operator Interface DV-1000 or 
5600-0218 PLC EA1-S3Ml C-More Micro Touch Screen 
5600-0022 PLC, Shielded Interconnect Cable, DV-1000 
3600-0008 100A Moisture Sensor Module 



1095E P1155 Spare Parts Rev A 

 
 
Level D, In Depth Parts: 
4958-0125 Sample Pump, 115V Single Heated Head Mini Dia-Vac or 
4958-0168 Sample Pump, 230V Single Heated Head Mini Dia-Vac 
4955-0246 Sample Pressure Control, KNF  1 
5205-0006 WCOF Visible Moisture Sensor Bowl Assembly 
4958-0003 Peristaltic Pump Motor, 6 Rpm 115Vac or     1  
4958-0031 Peristaltic Pump Motor, 6 Rpm 230Vac     1 
4958-0006 Peristaltic Pump Head, #15 Tubing 
5400-0012   Power Supply, 500Watt 24Vdc 
3152-0002 Relay Solid State, 3-32Vdc Cntrl. 240Vac Drv. 25Amp 
3152-0006 Relay Solid State, DC-DC 3-32Vdc Drv. 20Amp 
3103-0051 Flow Switch, 1300cc/min Air “NO” TFE Piston    1 
3103-0017 Vacuum Switch, 0-29” Hg, Sample Inlet Vacuum 
4955-0048 Solenoid Valve - Beco 115Vac 3-Way – Teflon or    1 
4955-0057 Solenoid Valve - Beco 230Vac 3-Way – Teflon    1 
4965-0008 Flow Meter, 0-5 Liters/Min, SS Needle Valve   
4902-0002 Flow Meter Knob        




