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GENERAL 
 
The installation of Emission Rx T.O. must be done according to the 
applicable local and national codes.  
 
The person, or persons, performing the work must be familiar with, and 
operate within, these applicable codes. 
 
Installation, modification or service of the equipment supplied by 
Emissions Rx, must only be carried out by qualified, licensed persons.  
 
Emission Rx. will not be held responsible for any damages caused by 
unqualified persons, unsafe practices or unauthorized modifications to 
the received goods. 
 
The pressure drop in the gas line should be kept to a minimum. 
Therefore, the gas supply line should be as short as possible. 
 
A complete Emission Rx.  Start-Up Report must be completed by the 
installer and a copy sent to Emission Rx.  This is a warranty 
requirement! 
 
It is the responsibility of the qualified installation person to determine 
the following from the local gas authority (company) prior to starting 
the burner: 
The installation of Emissions Rx Thermal Oxidizers must be done 
according to the applicable local and national codes. The person, or 
persons, performing the work must be familiar with, and operate 
within, these applicable codes. 
Installation, modification or service of the equipment supplied by 
Emissions Rx, must only be carried out by qualified, licensed persons. 
Emissions Rx will not be held responsible for any damages caused by 
unqualified persons or unsafe practices. 
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The pressure drop in the Waste gas line should be kept to a minimum. 
Therefore, the Waste gas supply line should be as short as possible. 
A complete Emissions Rx Start-Up Report must be completed by the 
installer and a copy sent to Emissions Rx. This is a warranty 
requirement! 
It is the responsibility of the purchaser to determine the following prior 
to starting the Thermal Oxidizer: 

 Type of Waste gas 
 Higher Heating Value (BTU per cubic foot) 
 Maximum C02 (Carbon Dioxide) content of flue Waste gas 
 Incoming Waste gas pressure 
 Whether, or not, the Waste gas meter is pressure and/or 

temperature compensated. 
 
Acquire the correction factor in order to determine the correct Thermal 
Oxidizer input Chemical composition of special Waste gases (Digester, 
Sewage, Manufactured etc.) 
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1.1   WARNING 
 
Read the following warnings and instructions before attempting startup 
of any Combustion Control device.  
If you smell Waste gas: - Ventilate Room! 
- Extinguish any open flame! 
- Do NOT smoke! 
- Do NOT tamper with or touch anything ELECTRICAL! 
- Do NOT attempt to start the Thermal Oxidizer! 
- Call the Waste gas supply company! 

 The installation, Start Up, Operation and Servicing of an Emission 
Rx Thermal Oxidizer must be done according to the 
manufacturers' instructions and applicable local and national 
codes. 

 Incorrect procedures can lead to the exposure of components of 
the fuel and combustion products which can cause serious bodily 
harm or death. 

 The storage of flammable liquids in an open container near the 
Thermal Oxidizer application, or in the same room, can be 
dangerous and should be avoided. 

 Before commencing any service work: 
1. Close off all fuel lines! 
2. Switch off and isolate electrical power to the equipment! 

 
The use of Teflon tape as an oil and Waste gas pipe sealant can cause 
fuel valves to fail and create hazardous situations. If Teflon tape is used, 
ALL WARRANTIES ARE INVALID and Emissions Rx will not accept 
responsibility for any liability. 
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As a safety precaution, Emissions Rx has adopted the policy that all 
automated waste gas service piping must have 1 safety valve and a 
Back Flash Arrestor. Emissions Rx cannot accept responsibility for any 
installation which compromises this safety policy, even if local code 
states otherwise. NOT FOLLOWING THIS Emissions Rx POLICY WILL 
RENDER ANY WARRANTY VOID! 
 
Any work performed on the Thermal Oxidizer, applicable interfaced 
equipment, or controls must be done by qualified and trained 
personnel familiar with the product and licensed to undertake such 
work. All work must be completed within the parameters of local and 
national codes. 
 
Do not set up the flame on Emissions Rx Thermal Oxidizers without 
accurate flue Waste gas measuring instruments. 
Correctly calibrated combustion instruments are the only reliable 
means to determine a safe operation of the Thermal Oxidizer. 
 
All safety and control devices must be checked for correct operation 
and adjusted with the correct settings before operating the unit. 
 
This manual may be updated without notice.   Consult your authorized 
distributer or Combustion Systems Co Inc. for the latest version.  
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1.2 Checklist 
 
In order to avoid damage to the equipment, check the following prior 
to starting the Thermal Oxidizer: 

 Heat Exchanger is installed properly (if applicable) 
 Limits and operating controls on the Thermal Oxidizer are 

mounted and wired correctly (if applicable) 
 Type and range of all controls are correct for the application 
 Oxidation chamber dimensions are adequate for the required 

waste gas disposal rate 
 Oxidation chamber is unobstructed to allow for required flow rate  
 Thermal Oxidizer/Heat Exchanger can be fired, at the required 

firing rate, long enough to take flue Waste gas readings 
 Thermal Oxidizer/Controls are installed correctly (if applicable) 
 Thermal Oxidizer is installed correctly 
 No damage to the Thermal Oxidizer has resulted from 

transportation or installation 
 The electrical supply is correct for the Thermal Oxidizer Elements 

and for the control voltage 
 The field wiring to the Thermal Oxidizer and control panel (if 

applicable) is in accordance with the shop drawings provided 
 All field wiring meets applicable local and national codes 
 Sufficient combustion air is available for the Thermal Oxidizer to 

operate at the desired temperature and excess air. 
 All equipment interfaced to the Thermal Oxidizer controls are 

correctly wired and are functioning properly 
 Waste gas is identified prior to purchase and remains with range 

specified. 
 The waste gas train is complete and complies to the applicable 

code  
 No damage to the component parts of the waste gas train has 

resulted from transportation or installation (if applicable) 
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 The waste gas lines are the right size, have been installed 
correctly, are clear of dirt, have been purged and do not leak 

 The incoming waste gas pressure is adequate for the installed 
waste gas train (if applicable) and required firing rate this per 
Instruction Manual!
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 Emissions RxTM   -   Operations Manual 
 
 
 
1.3 – Site Conditions Data Sheet 

 
Job Name:        Date:  
Customer Name:  
Ship to Address  
Customer P.O.  
Customer Project File No. :  
Quoted Model: 
Site Elevation FASL _________ Feet  
Waste Gas Pressure Min (inches W.C.): _________   Max (inches W.C.) ________            
Waste Gas through put (Btu/hr): ________ HHV________ LHV ________ 
Waste Gas Volume (ACFM) ______ (SCFM) _______ (LPM) ________ 
Waste Gas Temperature Degrees ________oF ________ oC 
Waste Gas Analysis by    Wt. %  Volume % 
 Carbon    _____  _____ 
 Hydrogen   _____  _____ 
 Nitrogen   _____  _____ 
 Oxygen     _____  _____ 
 Sulfur    _____  _____ 

Moisture    _____  _____ 
Ash    _____  _____ 

Other 1._____    _____  _____ 
Other 2._____    _____  _____ 
Other 3._____    _____  _____ 
 
Common Name: ___________________________________  
Available Electrical Power Voltage: ____V/ _____PH/____Hz 
Code Construction: [  ] None  [  ] NFPA     [  ] C1D2BCD      [  ] Other 
If Oher Specify __________________________. 
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1.4 Unit Performance Data Sheet 
 

1000 Btu/SCF Natural Gas Basis of Design (Maximum Btu/hr Input) ___________ 
Emission Rx Waste Gas Delivery requirements: 

1. Waste Gas Connection Size:  _______ NPT 316 SS 
2. Waste Gas Static Pressure Required at ERx Connection: ________ (”W.C.) 

 
Waste Gas Flash Protection: 

1. [  ] N/A 
2. [  ] Solenoid  
3. [  ] Back Flash Arrestor  
4. [  ] Solenoid & Back Flash Arrestor 

 
Emission Rx Combustion Ari Requirements: 

1. Combustion Air Required:  _________ SCFM 
2. Combustion Air Static Pressure:  ________Inches W.C. 

 Type of Combustion Air Delivery:                 Type of CA Control 
1. [  ]   Natural Draft    [  ] N/A 
2. [  ]   Owner Supplied C.A.   [  ] On/Off 
3. [  ]   ERx Supplied Forced Draft Fan     [  ] Modulated  

 
F.D. Motor Amperage: ______ Amps  
 
Combustion Air Flash Protection: 
[  ] N/A 
[  ] Combustion Air - Flash Attenuator 
[  ] Combustion Air Back Flash Arrestor  
[  ] Combustion Air Flame Arrestor 
 
T.O. Exhaust Flash Protection: 
[  ] N/A 
[  ] Exhaust Gas - Flash Attenuator 
[  ] Exhaust Gas - Back Flash Arrestor  
[  ] Exhaust Gas - Flame Arrestor 
 
Control Voltage Standard: 120/1/60  Other [  ]:____V/ _____PH/____Hz 
Control Circuit Amperage: ________Amps 
Heating Element Voltage: Standard 120/1/60 [  ]      Other [  ]:____V/ _____PH/____Hz 
 Heating Element Control: 

1. Continuous  [  ] 
2. Intermittent     [  ]  
3. PID Set Point    [  ] 
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Btu/CF Gas LPM CFM Btu/M Btu's/hr. CF/H Max Air CFH Btu/CF Gas LPM CFM Btu/M Btu's/hr. CF/H Max Air CFH Btu/CF Gas LPM CFM Btu/M Btu/H CF/H Max Air CFH
1000 Methane 1 0.035315 35.31472 2,118.88          2.12 31.78 2500 Propane 1 0.035315 88.28681 5,297.21             2.12 79.46 0 Nitrogen 1 0.035315 0 0 2.12 31.78

2 0.070629 70.62945 4,237.77          4.24 63.57 2 0.070629 176.5736 10,594.42           4.24 158.92 2 0.070629 0 0 4.24 63.57
28.3168 1 3 0.105944 105.9442 6,356.65          6.36 95.35 28.3168 1 3 0.105944 264.8604 15,891.63           6.36 238.37 28.3168 1 3 0.105944 0 0 6.36 95.35

4 0.141259 141.2589 8,475.53          8.48 127.13 4 0.141259 353.1472 21,188.83           8.48 317.83 4 0.141259 0 0 8.48 127.13
4.7195 0.166668 166.6678 10,000.07        10.00 150.00 4.7195 0.166668 416.6696 25,000.18           10.00 375.00 4.7195 0.166668 0 0 10.00 150.00

5 0.176574 176.5736 10,594.42        10.59 158.92 5 0.176574 441.4341 26,486.04           10.59 397.29 5 0.176574 0 0 10.59 158.92
6 0.211888 211.8883 12,713.30        12.71 190.70 6 0.211888 529.7209 31,783.25           12.71 476.75 6 0.211888 0 0 12.71 190.70
7 0.247203 247.2031 14,832.18        14.83 222.48 7 0.247203 618.0077 37,080.46           14.83 556.21 7 0.247203 0 0 14.83 222.48
8 0.282518 282.5178 16,951.07        16.95 254.27 8 0.282518 706.2945 42,377.67           16.95 635.67 8 0.282518 0 0 16.95 254.27
9 0.317833 317.8325 19,069.95        19.07 286.05 9 0.317833 794.5813 47,674.88           19.07 715.12 9 0.317833 0 0 19.07 286.05
10 0.353147 353.1472 21,188.83        21.19 317.83 10 0.353147 882.8681 52,972.09           21.19 794.58 10 0.353147 0 0 21.19 317.83
11 0.388462 388.462 23,307.72        23.31 349.62 11 0.388462 971.1549 58,269.30           23.31 874.04 11 0.388462 0 0 23.31 349.62
12 0.423777 423.7767 25,426.60        25.43 381.40 12 0.423777 1059.442 63,566.50           25.43 953.50 12 0.423777 0 0 25.43 381.40
13 0.459091 459.0914 27,545.49        27.55 413.18 13 0.459091 1147.729 68,863.71           27.55 1032.96 13 0.459091 0 0 27.55 413.18
14 0.494406 494.4061 29,664.37        29.66 444.97 14 0.494406 1236.015 74,160.92           29.66 1112.41 14 0.494406 0 0 29.66 444.97
15 0.529721 529.7209 31,783.25        31.78 476.75 15 0.529721 1324.302 79,458.13           31.78 1191.87 15 0.529721 0 0 31.78 476.75
16 0.565036 565.0356 33,902.14        33.90 508.53 16 0.565036 1412.589 84,755.34           33.90 1271.33 16 0.565036 0 0 33.90 508.53
17 0.60035 600.3503 36,021.02        36.02 540.32 17 0.60035 1500.876 90,052.55           36.02 1350.79 17 0.60035 0 0 36.02 540.32
18 0.635665 635.665 38,139.90        38.14 572.10 18 0.635665 1589.163 95,349.76           38.14 1430.25 18 0.635665 0 0 38.14 572.10
19 0.67098 670.9798 40,258.79        40.26 603.88 19 0.67098 1677.449 100,646.97         40.26 1509.70 19 0.67098 0 0 40.26 603.88
20 0.706294 706.2945 42,377.67        42.38 635.67 20 0.706294 1765.736 105,944.17         42.38 1589.16 20 0.706294 0 0 42.38 635.67
21 0.741609 741.6092 44,496.55        44.50 667.45 21 0.741609 1854.023 111,241.38         44.50 1668.62 21 0.741609 0 0 44.50 667.45
22 0.776924 776.9239 46,615.44        46.62 699.23 22 0.776924 1942.31 116,538.59         46.62 1748.08 22 0.776924 0 0 46.62 699.23
23 0.812239 812.2387 48,734.32        48.73 731.01 23 0.812239 2030.597 121,835.80         48.73 1827.54 23 0.812239 0 0 48.73 731.01
24 0.847553 847.5534 50,853.20        50.85 762.80 24 0.847553 2118.883 127,133.01         50.85 1907.00 24 0.847553 0 0 50.85 762.80
25 0.882868 882.8681 52,972.09        52.97 794.58 25 0.882868 2207.17 132,430.22         52.97 1986.45 25 0.882868 0 0 52.97 794.58
26 0.918183 918.1828 55,090.97        55.09 826.36 26 0.918183 2295.457 137,727.43         55.09 2065.91 26 0.918183 0 0 55.09 826.36
27 0.953498 953.4976 57,209.85        57.21 858.15 27 0.953498 2383.744 143,024.64         57.21 2145.37 27 0.953498 0 0 57.21 858.15
28 0.988812 988.8123 59,328.74        59.33 889.93 28 0.988812 2472.031 148,321.84         59.33 2224.83 28 0.988812 0 0 59.33 889.93
29 1.024127 1024.127 61,447.62        61.45 921.71 29 1.024127 0 0 61.45 921.71
30 1.059442 1059.442 63,566.50        63.57 953.50 30 1.059442 0 0 63.57 953.50
31 1.094756 1094.756 65,685.39        65.69 985.28 31 1.094756 0 0 65.69 985.28
32 1.130071 1130.071 67,804.27        67.80 1017.06 32 1.130071 0 0 67.80 1017.06
33 1.165386 1165.386 69,923.16        69.92 1048.85 33 1.165386 0 0 69.92 1048.85
34 1.200701 1200.701 72,042.04        72.04 1080.63 34 1.200701 0 0 72.04 1080.63
35 1.236015 1236.015 74,160.92        74.16 1112.41 35 1.236015 0 0 74.16 1112.41
36 1.27133 1271.33 76,279.81        76.28 1144.20 36 1.27133 0 0 76.28 1144.20
37 1.306645 1306.645 78,398.69        78.40 1175.98 37 1.306645 0 0 78.40 1175.98
38 1.34196 1341.96 80,517.57        80.52 1207.76 38 1.34196 0 0 80.52 1207.76
39 1.377274 1377.274 82,636.46        82.64 1239.55 39 1.377274 0 0 82.64 1239.55
40 1.412589 1412.589 84,755.34        84.76 1271.33 40 1.412589 0 0 84.76 1271.33
41 1.447904 1447.904 86,874.22        86.87 1303.11 41 1.447904 0 0 86.87 1303.11
42 1.483218 1483.218 88,993.11        88.99 1334.90 42 1.483218 0 0 88.99 1334.90
43 1.518533 1518.533 91,111.99        91.11 1366.68 43 1.518533 0 0 91.11 1366.68
44 1.553848 1553.848 93,230.87        93.23 1398.46 44 1.553848 0 0 93.23 1398.46
45 1.589163 1589.163 95,349.76        95.35 1430.25 45 1.589163 0 0 95.35 1430.25
46 1.624477 1624.477 97,468.64        97.47 1462.03 46 1.624477 0 0 97.47 1462.03
47 1.659792 1659.792 99,587.52        99.59 1493.81 47 1.659792 0 0 99.59 1493.81
48 1.695107 1695.107 101,706.41      101.71 1525.60 48 1.695107 0 0 101.71 1525.60
49 1.730422 1730.422 103,825.29      103.83 1557.38 49 1.730422 0 0 103.83 1557.38
50 1.765736 1765.736 105,944.17      105.94 1589.16 50 1.765736 0 0 105.94 1589.16
51 1.801051 1801.051 108,063.06      108.06 1620.95 51 1.801051 0 0 105.94 1620.95
52 1.836366 1836.366 110,181.94      110.18 1652.73 52 1.836366 0 0 105.94 1652.73
53 1.87168 1871.68 112,300.82      112.30 1684.51 53 1.87168 0 0 105.94 1684.51
54 1.906995 1906.995 114,419.71      114.42 1716.30 54 1.906995 0 0 105.94 1716.30
55 1.94231 1942.31 116,538.59      116.54 1748.08 55 1.94231 0 0 105.94 1748.08
56 1.977625 1977.625 118,657.48      118.66 1779.86 56 1.977625 0 0 105.94 1779.86
57 2.012939 2012.939 120,776.36      120.78 1811.65 57 2.012939 0 0 105.94 1811.65
58 2.048254 2048.254 122,895.24      122.90 1843.43 58 2.048254 0 0 105.94 1843.43
59 2.083569 2083.569 125,014.13      125.01 1875.21 59 2.083569 0 0 105.94 1875.21
60 2.118883 2118.883 127,133.01      127.13 1907.00 60 2.118883 0 0 105.94 1907.00
61 2.154198 2154.198 129,251.89      129.25 1938.78 61 2.154198 0 0 105.94 1938.78
62 2.189513 2189.513 131,370.78      131.37 1970.56 62 2.189513 0 0 105.94 1970.56
63 2.224828 2224.828 133,489.66      133.49 2002.34 63 2.224828 0 0 105.94 2002.34
64 2.260142 2260.142 135,608.54      135.61 2034.13 64 2.260142 0 0 105.94 2034.13
65 2.295457 2295.457 137,727.43      137.73 2065.91 65 2.295457 0 0 105.94 2065.91
66 2.330772 2330.772 139,846.31      139.85 2097.69 66 2.330772 0 0 105.94 2097.69
67 2.366087 2366.087 141,965.19      141.97 2129.48 67 2.366087 0 0 105.94 2129.48
68 2.401401 2401.401 144,084.08      144.08 2161.26 68 2.401401 0 0 105.94 2161.26
69 2.436716 2436.716 146,202.96      146.20 2193.04 69 2.436716 0 0 105.94 2193.04
70 2.472031 2472.031 148,321.84      148.32 2224.83 70 2.472031 0 0 105.94 2224.83

Liter  Per CF Liter  Per CF Liter  Per CF

Design Air  input to Waste Gas Ratio (based on) 100% concentration of   Waste Gas HHV

If actual heat value drops to 0 as is the case of  N2 (Nitrogen has "0" Heating Value)  the air flow will remain 
sufficient to support the design Waste Gas max Btu/hr. input analysis.

Designed Air Flow delivered is based on Btu/hr. input,  not  Waste Gas Flow 
Rate.

Emissions Rx Design Capacity is based on Natural Gas - CH4 - 1000 Btu/CF HHV

 
1.5 Model Capacity 
 

Unit Model is based on Unit Capacity in Btu/hr. input. Larger units available upon request.    
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ERx -1 -2 -3 -4 -5 -6 -7
ERx

A 0-10K Btu/hr. A None
B 10K-15K Btu/hr. B Back Flash Preventer 
C 15K-40K Btu/hr. C N/A
D 40K-80K Btu/hr. D N/A
E 80K-140K Btu/hr. E N/A
F N/A F N/A

A Natural Draft A None
B Blower B 1 PID Loop Indicating controller w/ T/C
C C1D2 Pump C 2 PID Loop Indicating controller w/ T/C
D Owner Supplied D 3 PID Loop Indicating controller w/ T/C
E N/A E PLC 3 loop BMS/CCS Modulated Air
F N/A F PLC & Cloud Storage 

A None A None 
B Flame Arrestor FA B NFPA 85
C Blocking Valve  BV C C1D2
D Flame Arrestor (FA) & Blocking Valve BV D N/A
E N/A E N/A
F N/A F N/A

A None A None
B Back Flash Preventer B Rain Cap 
C N/A C Alarm Horn 
D N/A D Waste Gas Flow Meter
E N/A E Panel Purge Kit
F N/A F Continued Below

F
G
H
I
J
K
L
M
N
O

Emission Rx Model Number Matrix 

1

Unit Capacity in Btu/hr. Input @100%Sat.

5

Exhaust Protection

-8 -   -   -   -   -   -   -   -   -   -

4

Combustion Air Protection

8

Options

Spark Ignitor & Ignition Transformer

Recommended Spare Parts Kit for this unit 
Exhaust Heat Exchanger/Flash Arrestor Weather Shield 
Combustion Air Flash Arrestor Weather Shield

Options Continued:

2

Combustion Air Delivery

6

Electronics

3

Waste Gas Protection 

7

Unit Construction 

Specify 
Specify 
Specify 

Safety Cage

 Direct Cloud Reporting  Service

H2S Kit

1.6 Model Nomenclature 
 

Select capacity and features below.  
 

  
  



-VERSON 1.1 - 13 

 
2. Operation 

 
Thermal Oxidization (T.O.) has long been the 
standard method of destroying waste gas 
streams such as VOC’s in large quantities. 
Traditionally T.O. devices have been installed 
in very passive environments which can 
tolerate extreme external temperatures such 
as, an open field, atop of structural towers in 
“non-hazardous environment”.  Natural gas 
combustion has been the preferred method 
of generating the heat necessary to allow 
oxidation to take place in these large systems.  
Excess air, internal to the waste gas stream or 
mechanically injected by a separate supply 
device, provides the Oxygen for Oxidation.  
With the advent of new regulations and 
tightening of existing allowable limits 
regulation such as Title VI of US EPA, and 
specifically the new TRI regulations, smaller 
and smaller quantities of VOC’s emissions are 
being tolerated.   
 
The waste gas stream, for this discussion 
relates to those compounds (natural or 
manmade) which  are known as Toxic Release 
Inventory (TRI) gas or Volatile Organic 
Compounds (VOC’s), that  require oxidization 
by US EPA or other Jurisdictional air quality 
authorities.    
 
 
 
2.1 Theory of Operation:   
TRI Gases or VOC’s consist of Hydrogen and 
Carbon molecules which by themselves or in 
combination with other elements form highly 
toxic substances or are environmentally 
egregious in their natural state such as 
Natural Gas, which is mostly Methane (CH4).  
When Natural gas reacts with air in the 

process of combustion heat and light is 
released.   In that process air, containing 20% 
Oxygen and 80% Nitrogen is mixed with 
Natural Gas (Fuel) in a ratio of 10 Cubic feet 
of air and 1 cubic foot of fuel.   Theoretically, 
there is enough Oxygen (O2) in 10 Cubic foot 
of air to completely unite with the Hydrogen 
and Carbon that contained in 1 Cubic foot of 
Natural Gas (CH4).  If all of the Oxygen (O2) is 
completely united with all of the Carbon and 
Hydrogen then the reaction is as follows: 
 
Air = O2+ 4N2   and   Natural Gas = CH4         
 
2O2 + 8 N2 + CH4   > CO2 + 2H2O + 8N2                          
 
In the process Products of Combustion 
(P.O.C) are elevated to 3600 oF.  This perfect 
mixture is said to be a Stoichiometric mixture. 
 

 
 
If perfect mixing of the fuel and air does take 
place it will result in forming Carbon dioxide 
(CO2) and Water Vapor (H2O) while releasing 
heat.  Because the N2 introduce with the air is 
inert, it may pass through the T.O. unchanged 
chemically but elevated in temperature.  
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If complete mixing doesn’t occur then Carbon 
Monoxide (CO) is formed in various amounts 
as follows:     
 
2O2 + 8 N2 + CH4   > CO + CO2 + 2H2O + 8N2+ 
O 
 
In order to ensure that more than enough 
Oxygen is available a minimum of 15% 
additional air molecules needs to be present 
during the process of combustion or 11.5 
Cubic Feet of air per 1 Cubic foot of Natural 
Gas or: 
 
2.3 O2 + 9.2 N2 + CH4   > CO2 + 2H2O + 9.2N2 
+0.3 O2 = 15% excess air with (Products of 
combustion at 3200 oF).     
 

 
The higher the excess air is, the lower the exit 
gas temperature of Products of Combustion 
(POC) will be.   This is true for all gases listed 
in standard Tables of Combustion Constants 
(in Appendix B).    If a large amounts of air is 
present in a Fuel/Air mixture, lowering the 
(Hydrocarbons/Air) ratio to (< 0.4:10) such 
that the amount of natural gas in the mixture 
is less than 4% of the total, it is said to be too 
lean for auto ignition or below the Lower 
Explosion Limit (LEL). This means that such 

mixtures at ambient temperatures, when 
exposed to an Ignition source, will not react.   
On the other hand, if the mixture is too rich 
with fuel i.e. > 15% (1.5cf. fuel: 10 cf. air) it 
will not ignite because it is said to have 
exceeded the Upper Explosion Limit (UEL). 
 
Complete conversion of hydrocarbons to H2O 

and CO2 through Thermal Oxidation can only 
take place if a sufficient amount of Oxygen 
(normally from Air) is available in the presents 
a of heat source for a sufficient amount of 
time for the reaction to take place.  
  
The normal state of operation of many T.O. 
systems is that of a waste gas stream is in the 
LEL range with an insufficient quantity of 
hydrocarbons to allow for self-sustained 
combustion.  Without an external heat source 
to heat the contaminated waste stream, 
typically a Natural gas flame to provide the 
heat source as stated earlier.    
 
2.2 Successful Destruction of VOC’s Excess 
O2 and temperature are indicators as to 
quality of destruction.  
 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi88u2F-PvPAhUBbSYKHWdEAfMQjRwIBw&url=https://en.wikipedia.org/wiki/Adiabatic_flame_temperature&psig=AFQjCNHpjIRQmn7BTUwdv3TVZ2mW-0p6pA&ust=1477690269355507
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Therefore depending on the waste gas to be 
destroyed the T.O. exit gas temperature is 
maintained between 1100 oF and 1800 oF and 
contains sufficient excess air to measure a 
minimum of 3% O2 in the exit flue gas sample 
or 15% excess air in a chamber sized to 
provide for retention times of no less than 0.3 
seconds on the low end to 2 seconds on gases 
containing Dioxins and Furans.     
 
2.3 Emission Rx.TM (Patent Pending) utilizes 
these principals on a smaller scale to meet 
existing and pending legislation for TRI gas 
regulations.  
 
In its simplest form the Emission Rx.TM (Patent 
Pending) is an electrically heated thermal 
oxidizer designed to oxidize hydrocarbon 
waste gas streams.    The Oxidization 
Chamber is preheated to 1500 oF by an 
electrical heating element, the waste gas is 
introduced in a vertical flow that must rise 
through the oxidation chamber and cross the 
heating elements.  At the same time air is 
admitted at the unit’s base and is mixed with 
the waste gas stream.  Both the waste gas and 
the air are elevated to >1400 oF as they exit 
the oxidation chamber.  Oxidation begins to 
occur at the point where heated fuel and air 
mixing begins. A secondary retention 
combustion section in series with the 
oxidation chamber provides sufficient  

 
 
retention time to allow the hydrocarbons in 
the waste gas to react with the oxygen in the 
air to complete the combustion process 
which converts Hydrogen to H2O (Water 
Vapor) and Carbon to Carbon Dioxide CO2. 

 
In practice the actual constituents being 
delivered to the Emissions Rx. T.O. unit are 
not known as they are often a mixture of 
several different sources and can vary from 
LEL to UEL within the waste gas stream or 
have no Hydrocarbons at all as in the case of 
a Nitrogen Purge.   Because the waste gas 
stream may be an unknown analysis at any 
given time, its flow is limited such that, 
irrespective of the waste streams 
constituents, the Emission Rx. T.O. will to 
deliver sufficient air to maintain a minimum 
of 11.5:1 ratio of air to waste gas stream.  
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Therefor the ERx T.O. can insure that the unit 
will always have sufficient Oxygen to oxidize 
the hydrocarbons in the waste gas stream.     
 
This is accomplished by the introduction a 
fixed amount of air and limiting the waste gas 
stream to a customer prescribed design value 
and worst-case basis. Known gas 
characteristics are stated in the data sheet 
and becomes the basis of design to include 
Specific Gravity and Higher Heating Value.  
The waste gas flow is controlled by a flow 
limiting orifice and static supply pressure 
based on a stated gas.  
 
Heat in the T.O. cell is supplied by an electric 
heating element specifically design for this 
duty. Air may be supplied by simple induction 
from the bottom or by an air pump depending 
on the owner’s requirements and destruction 
capacity.   Oxidized Products of Combustion 
(POC), inert waste gas and associated heat is 
exhausted to atmosphere out the top. 
 
The Emission Rx cell design allows for many 
iterations of this basic principal to include 
manually operated units which require 
minimal safety features in capacities of 
10,000 Btu/hr or less, to units with capacities 
in excess of 80,000 Btu/hr installed in C1D2 
area classification or constructed to NFPA 85, 
75 and 68.  These units may also be PLC based 
and contain contentious Emissions 
Monitoring which can both display or post 
compliance locally or to the owners DCS or 
directly to a cloud based data collection space 
supplied and monitored by Emissions Rx for 
maintenance and reporting purposes.  
 
Options available with the Emission Rx unit.  
Examples:  
-Personnel Safety Cage 
-H2S Kit 

 
 
Optional safety cage shown above. 
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Emissions RxTM 

Base Unit. 

3.0 Installation
 

Your Emissions Rx Tri Gas Oxidizer comes assembled requiring only minor installation measures.  
 
3.1 Contents: 

1. The Emissions Rx Thermal Oxidizer Assembly  
2. Exhaust Gas Heat Exchanger 
3. A universal mounting bracket (Shipped Loose). These brackets can be installed in many 

different configurations to meet your specific needs. (See recommended mounting 
arrangements).  Also included is the Mixing Nozzle and Venture assembly shipped loose for field 
assembly.  

4. Single PID Temperature control system w/ (1) T/C and CID2 Purge Panel kit installed. 
5. Multi Source TRI Gas Manifold assembly containing: 

a. TRI Gas Blocking Valve  
b. TRI Gas Flash Arrestor  
c. Optional pressure gages and flow meters. 
d. Optional ½ inch Stainless Steel piping manifold with NPT fittings and Isolation Ball Valves (Maximum 

10 source taps) 
6. Depending on the model you have selected, additional components may also include: 

  a. CID2 Air Pump 
  b. Pressure Regulator 

c. Personnel protection safety cage  
 

3.2 Location:  
 

 Identify a location for the Emissions RxTM Thermal Oxidizer that is compatible with local codes and 
restrictions.    (C1D2 classification is certified on site).  

 Proper Ventilation is required by code.  The Oxidizer requires atmospheric air (NO concentrated 
oxygen) to operate and will emit CO2 + N2 + H2O + inerts in the sample at <300 oF.   

 Make-up air may be required if installed in a walk-in enclosure. 
 If the Emission RxTM is located where personnel may come in contact with the oxidizer shell, the unit 

must be ordered with a Personnel Protection Safety Cage.  
 Capacity and pricing calculations based on 10ft maximum distance between control panel and 

Emissions Rx unit. 
  If utilizing air pump purchased with unit, air pump must be placed within 10ft of the control panel 

and be plumbed with a minimum of 3/8 inch stainless steel tubing.  
 If utilizing air pump supplied by others, there must be a minimum of 20 PSI and 4 CFM at the point 

of connection of the control panel. 
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 3.4 Dimensions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*All measurements are in inches* 
 
3.5 By Others: 
 
The owner shall install an isolation valve upstream of Emissions RxTM Tri gas point of connection.  This 
valve shall be sized and constructed for the intended use.   
 

Length
Width
Height 
Weight

Number of 
containers 

Shipping Data 

CAPACITY 15K BTU/Hr
AMPERAGE 16 A
VOLTAGE 110 VAC
POWER CONSUMPTION 1.76kW
AIR PRESSURE 20 PSIG
AIR FLOW 4 CFM

Emissions RxTM
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4.0 Electrical 
 

Each unit has been tested in the factory for proper operation and is ready for installation per the 
attached instructions.  Power should not be applied to the system until the installation check is 
complete. 
 
4.1 Wiring Diagram 
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4.1.1 Wiring Diagram Notes 
 

1.) Power to the Pressurized Air Source is supplied and initiated (by the others). 
2.) Unit Power is available when applied to L1 and L2. 
3.) Control Power is present when ON/OFF Switch is in ON position however operation is inhibited until 
panel door is closed. 
4.) When the panel pressure is sufficient to close the Purge Air Pressure switch ZPSS-1 the system will 
power up and start the heat-up sequence. (See Sequence Timeline). 
5.) All Set point temperatures are permanently set and no adjustments are necessary. 
6.) Initial warm-up. - The unit will reach 1500 F in about 4 hours as displayed on the digital indicator 
display. 
7.) The Waste Gas Blocking Valve will open emitting gas in the Oxidation Chamber. 
8.) Chamber temperature will be maintained at 1750 F once Gas is emitted into the Oxidizer Chamber. 
9.) Should the Oxidization Chamber drop below 1500 F the Waste Gas Blocking Valve will close. 

 
4.2 Power requirements:  

 
Unless otherwise noted in the installation manual supplied with the unit, all units utilize 115 volt single 
phase power and must be have supply service protection, conduit and wiring properly sized for the 
location and power consumption of the system supplied.  
 

 Each element will consume 1000 Watts (example unit in this packet utilizes 2 elements) 
 Control panel will draw no more than 20FLA at 110 VAC.    
 Oxidation air source, whether supplied with the order or by others, will require additional power 

and circuit protection not supported by the control panel.  (See the individual wiring diagram for 
details) 
 

4.3 Electrical Connections:  
 

Your Emissions Rx T.O. only requires termination to (4) lugs located inside the ½” 
LC supplied with the unit.  A 9/32” Hex head wrench is required to make the final 
connection.  The top lug has been tightened to the heating element but should 
be checked for tightness.   The lower lug is loose and ready to receive the field 
power connection.  Caution should be taken pulling field wire into the LC as the 
heating element lead is attached to a ceramic electrical isolation tube which is 
easily fractured.    

 
¾” LC conduit containing field terminal for power wiring. 
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4.4 Electrical Checks 

After the unit has been mounted in accordance to Section 3.0 and prior to landing supply wiring.  Check 
all coil terminations (4) for continuity to the casing and frame. There should be no continuity from the 
elements to the casing or frame. If there is continuity, stop and contact your distributer. DO NOT apply 
power to the unit.  
 

4.5 Electrical Gas Tight Connections:  

Any junction or connection made to the control panel must be installed in conjunction with and area 
classifications where applicable.  

 
High Temperature Silicone Caulk has been installed from the factory on heating element leads entering 
the field connecting LC conduit supplied with the unit.  This serves to prevent gas from inside the cell 
from exiting the Cell.  
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5.0 Unit Operation  
  

 
5.1 Emission RxTM Event Reaction Chart 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Emission RxTM Event Reaction Chart 
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5.2 Emissions RxTM Thermal Oxidizer 
 

Model ERx -A-D-C-B-B-B-B-E contains an exhaust gas T/C and an Indicating Temperature Controller 
(ITC) which is designed to maintain a constant 1,750 oF at the Exhaust of the ERx T.O. by cycling the 
heating element power which will reduce electrical usage and extend heating element life.  Per the 
Electrical Section 4.0.  Power and field wiring between the ERx Control Panel and the Oxidizer unit is 
by the owner.   The Unit ON/OFF switch is located inside the control panel and must be switched to 
the ON position before closing the enclosure door.   

 
 
1. The unit will not actually apply power to the control circuitry nor Oxidizer cell until the enclosure is 

purged with fresh air delivered by the Combustion Air Source (e.g. : ADI pump). 
Once the Control Panel is pressurized, power is applied to the Temperature Indicating Controller 
(TIC) and the Cell will begin to heat per Column (1)- (2) in the above control sequence time line. 

2. When the Cell temperature reaches its operating limit, the Oxidizing Air Valve (OAV) is released to 
modulate to maintain the set point temperature at 1,750 oF and the TRI Gas Blocking Valve (TRI-
GBV) is opened.  As the OAV opens TRI gas is induced into the Cell through the Venturi.    

3. High Volatile Organic Compound (VOC) concentration in the waste gas will drive temperature in 
the cell higher and the Heating Element will be turned off allowing Oxidation of TRI Gas to drive 
the thermal process.  

4. If the TRI Waste Gas concentration of VOC’s diminishes or is replaced with Inserts such as N2 or 
CO2 the Heating Element will again be energized to bring the Oxidization Chamber temperature 
back to set point.  

5. If however Cell temperature drops below Oxidization temperature the heating element will be 
powered, the OAV will close, and the TRI-GBV will close if the heating element cannot recover or 
maintain Oxidation Temperature. 

6. Once the Cell Temperature recovers the system will return to operation mode 2 above.   
7. Loss of Purge Air for any reason will shut the Unit down by killing power to the control system 

completely and close a set of alarm contacts which can imitate an Optional Alarm Horn or Light or 
Both. 
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6.0 Maintenance 
 
The Emissions Rx Thermal Oxidizer has been designed to minimize routine maintenance requirements and yet is fully 
repairable with original CSI supplied parts.  Using components supplied by other than CSI will void all warrantee, safety 
and performance guarantee. 

 
The following table recommends component inspection and intervals for various devices external to the control panel. 
 

 

  

Group Item Action Test for: Frequency Range or method 
Pipe Fittings Tighten to Spec. Leaks Quarterly Bubble Test 

Back Flow Flame Arrestor Check for plugging Flow at Static Quarterly Per Troubleshooting Guide 
Waste Gas Blocking Valve Bench Test Seal at Static Annually Per Troubleshooting Guide 

Mixing "T" Venturi Remove & Inspect Flow at Static Annually Per Troubleshooting Guide 
Nozzle Remove & Inspect Annually No Erosion or Corrosion

Exhaust Heat Exchanger Remove & Inspect Carbon build up on interior 
 2000 hours of 
operation  

Use 80 PSI Compressed Air to Puff 
from Outside to Inside

Secondary Chamber 
Oxidizer Target Puck

Remove from Top & 
Inspect

Visible Deterioration 
4000 hours of 
operation 

No Erosion or Corrosion

Secondary Chamber  
Remove Jacket  & 
blanket - Inspect

Visible Deterioration 
4000 hours of 
operation 

No Erosion or Corrosion

Secondary Chamber Heating 
Element 

Test in place 
Test for open Circit & Tighten 
Field Connectors  

4000 hours of 
operation 

Element Resistance                                          

>15 W & < ∞W

Primary Chamber  
Remove Jacket  & 
blanket - Inspect

Visible Deterioration 
4000 hours of 
operation 

No Erosion or Corrosion

Primary Chamber Heating 
Element 

Test in place 
Test for open Circit & Tighten 
Field Connectors  

4000 hours of 
operation 

Element Resistance                                          

>15 W & < ∞W
Z-Purge Open Panel Door Z-Purge Operation Monthly Loss of Power to Controls

By-Pass Orifice Remove and clean Blockage 
 2000 hours of 
operation  

#74 Drill 

NOTES: Frequency of preventative maintenance is dependent on cleanliness of Compressed air (used for oxidation source) and Waste Gas Stream and is recommended 
based on commercial gas such as Natural Gas or Propane on the wetted components and Filtered Air.    Actual Frequency  may very with the waste gas and compressed air 
source.  Frequency may change from application to application.  Maintenance personnel should make note of results of PM analysis before shortening or lengthen the 
recommended frequency.

Maintenance & PM Schedule 

External Piping & Components 

Cell

Control Panel

No other Preventative 
maintainance required 

Any other failures inside the control panel should be return to CSI for Repairs. 
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7.0 Troubleshooting Guide 
 

Working on Electrical Equipment while powered implies a level of precaution which should be strictly 
observed and conducted by a qualified person.     If after following this guide you cannot determine the 
probable cause of your problem contact your Emissions Rx Representative or call Combustion Systems Co., 
Inc. before attempting to disassemble the unit.  Carless disassembly is potentially dangerous and can cause 
additional damage and cost to resolve.  

 

  

Error # Check Appropriate Range Actions
Is power turned on to panel? Apply Power to Unit

Verify power to Z-purge Switch Check wiring

Is Z-Purge green light on when 
panel is shut?

Green light is lit
Verify proper air supply, verify properly 
sealed panel, Replace Z-purge switch

Is controller powered ? Visible display
Check CR1 for proper operation, bench 
test controller

Is TIC calling for heat? 110 VAC to 120 VAC
Verify correct power at element 
connections

2
Check for loose field connections 
at element leads

xxxx in-lbs Tighten terminals to spec. 

3
Check voltage across lower 
element field connection

110VAC to 120 VAC Check field wiring

4 Check amperage draw of element 7.9-8.9 amps Replace lower heating element

5
Check for voltage across upper 
element field connections

110VAC to 120 VAC 
Bench test zero cross over relay and 
single loop controller, Replace 
thermocouple

6 Check amperage draw of element 7.9-8.9 amps Replace upper heating element

7
Check air supply pressure at panel 
connection

20 PSIG
Adjust pressure accordingly, verify 
bleed orifice installation

8 Check air pressure at mixing tee Less than 20 oz static pressure Replace modulation valve

Check voltage on solenoid 110VAC to 120 VAC Bench test or replace controller, 

Bench test solenoid 20 scfh @ 10"WC static pressure Replace blocking valve
10 Bench test flame arrestor 20 scfh @ 10"WC static pressure Replace flame arrestor

11 Check controller for Temp reading Type K thermocouple range Replace thermocouple

12 Check air leaks in piping N/A Return to manufacturer for repair

13
Analyze Waste and compare to 
Specification.

 See Specification at purchase. Notify the factory          

14 Check Waste Stream pressure     (3-4) "  W.C. Reduce pressure and Flow                              
15 Check unit for blockage           20 PSIG at panel connection Check for Proper Operation

Forced Draft Units -NFPA & C1D2

Check if Fuses or Circuit Barker is 
Blown 

Problem Probable Cause

Reset circuit breaker/replace fuse110VAC to 120 VAC 

WARNING: Before troubleshooting, refer to sequence of operation timeline and general operating procedures for Emissions RxTM Unit.

Unit not reaching 
operating 

temperature

Open lower heating element

High oxidation air flow

No power to upper heating element

Open upper heating element

1 No Power to  Control Panel

Carbon Collecting 
Eshaust Heat 

Exchanger
Low Combustion Air Flow from Blower

Waste gas out of Specification   

Loose Heating Element Connection

No power to lower heating element

No airflow at mixing tee

No Sample flow 
within operating 

temperature range

Waste Stream pressure to high      

Flame arrestor plugged

Failed thermocouple

9 Blocking Valve not opening

Air modulation valve failed open
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8.0 Replacement Parts 
 

Emissions RxTM Replacement Parts: 
 

Model ERx -B-B-D-A-B-E-B-B & C shown below 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A 

F 

D 

C 

E 

B G 
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The above parts list is a partial list of major components.   Each unit is shipped with a complete parts list 
specific to your unit.  

M 

 
J 

H 

L 

K 
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Appendix 

 
 
 
A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Orifice Calculations 
B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Combustion Constants 
C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UEL and LEL for Combustibles 
D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UEL and LEL for Toxic Gases 
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