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TMS-2000 displays gas temperature measurement data in a 

number of highly effective and useful presentations that 

provide critical and timely temperature related information on 

the furnace, boiler or thermal process being monitored. TMS- 

2000 presents operations and performance personnel with 

straightforward, yet powerful, visual information on current and 

historical gas temperatures. Spatial temperature distribution 

profiles (i.e. temperature as a function of position within a 

planar area), individual path average temperatures, path and 

area statistics, path temperature/time trends, and average gas 

temperatures within user-defined zones are available from 

TMS-2000. Both rectangular and circular planar geometry’s 

are supported. 

 
The PCU sends real-time temperature information to TMS- 

2000, which processes, stores, and displays the measurement 

data in a variety of user-selected formats. 

 
The multiple sets of path temperatures, from which the various 

displays and presentations are derived, may be stored 

(archived) on hard disk or on a network drive for later offline 

display and analysis. 

 
TMS-2000, like all of our software is menu driven for ease of 

use. In addition, it has soft key buttons to quickly move 

between screens, or to open and close screens. 

 

Isothermal Map 

The Isothermal Plot screen displays spatial temperature distribution profiles in the form of color 
isothermal contours for a given furnace application. TMS-2000 supports two geometries, 
circular and rectangular. One presentation provides isothermal contour lines at a user defined 

temperature contour interval, with the temperature of the contours displayed. Smaller intervals 

provide a greater number of lines, and hence, more detail, while large intervals result in fewer lines 

within the planar area. By moving the cursor to any given point within the plane, the numerical value of 
the temperature at that point is displayed in the status bar at the bottom of the window. This status bar 
also displays the mean temperature, the mode (real time or history), as well as the time and date of the 
last data acquisition. In "history mode", data between specified starting and ending times may be played 
back in a slide-show style to visualize dynamic temperature changes over a period of time. 

 

 

AreaMap Trend Graph 

TMS-2000 can compute and 
display the average gas 
temperature within user- 

defined areas (or zones) of the 
mapping plane. Up to twenty-four (24) 
zones within the plane may be defined 
by the user. The system will then 
calculate and graphically display the 
average temperature within each of 
these zones. Area plots are especially 
useful for plant control systems such 
as a DCS. 

Path temperature graphs show 
up to 8 Areas and/or path 
temperature values. Both 

minimum and maximum temperature 
scale values may be selected for 
optimum resolution of the trace display. 
Time periods may be selected from the 
previous 24 hour periods up to 365 days. 
Each pen is color coded, any pen may 
be assigned to 8 paths and/or areas. 
The Time and Temperature are 
displayed by moving the mouse over the 
graph. 
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The TMS-2000 presents a system for the detection of 
noise in the combustion zone of the furnace or boiler. 

 

The microphone that is located in the waveguide can hear the 
normal noise of the boiler / furnace continuously and displays a 
graphical trend for 24 hours a day, 365 days a year. 

 

Before our equipment generates noise for the measurement of 
temperature, the microphone in the waveguide hears internal 
noises in boiler / furnaces, allowing it to generate a graph of 
noise. 

 

When a pressurized fluid such as steam or water escapes 
through a leak in piping, valves, or feed water tubes, it 
generates acoustic emissions which travel through the 
component's structure. Small holes generate high frequency 
acoustic emissions (above the audio frequency range) as the 
hole increases in size the low frequency complement of the 
acoustic emission increase and the airborne noise can be 
heard. 

 

BOILERWATCH® MMP-II-SSX with Leak Detection may 
be used to detect early boiler tube leak to avoid secondary 
damage to pressure parts. Boiler acoustic tube leak 
detection system must be used as it prevents damage to 
costly boiler parts and it is very much cost effective. 

 

Traditional leak detection system such hearing hissing 
sound by ear or monitoring feed water flow or furnace 
vacuum is not much reliable because it cannot detect 
small leak so damage to vital costly equipment of boiler 
may not be avoided. Operators noticed many instances 
where thermal power plants boiler allowed to run for long 
time due to confusion which caused permanent damage to many 
boiler tubes, refractory and boiler structures. Hence importance 
of acoustic monitoring leak detection systems sincerely felt. 

 
 

 

Early detection by BOILERWATCH® MMP-II-SSX with Leak 
Detection results in substantial reduction of repair times and 
costs with a consequent increase in plant availability and 
profits. The early detection of a boiler tube leak will give 
financial savings which will easily exceed the initial capital 
cost of the detection system even at the very first event. 
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Pneumatically driven acoustic sound source and receiver. Mounts on exterior boiler/furnace 
heater wall/observation door. The maintenance of these sensors is practically none because 
the same air that is used to generate the sound, also serves for cleaning and cooling. It 
consists of a microphone and solenoid valve. 

 
 

 
Sound spectrum used for reliable detection is from 500 Hz to 3,500 Hz. Simultaneous 
detection is available to sample all paths in less than 15 seconds. Provides temperature 
measurement capacity for up to eight (8) independent paths (requires 2 model 3020TR 
Transceiver units per path), or up to a twenty-four (24) path array for spatial temperature 
distribution mapping (using up to 16 model 3020TR Transceivers). 

 

 

The TMSIS-4000 utilizes the TMS-2000 software to convert path temperature data provided 
by the BOILERWATCH PCU into area data for planar temperature distribution 
mapping applications. The spatial temperature gradients are displayed in the form of 
an isothermal map and accurately represent a planar temperature gradients. 
Additionally, the complete two-dimensional (2-D) (planar) isothermal map is sectioned into 24 
areas forming an array of area temperatures, which constitute a single spatial temperature 
plane. The area temperature data is then fed directly into the plant Distributed Control 
System (DCS), Data Acquisition System (DAS), for data presentation and archiving. 
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Material: 
Dimensions: 

Flange: 
 

Weight: 
Temperature Environment: 

Noise generated: 
Air Pressure to Sound Source 

Air consumption 

Stainless Steel 316L 
200mm flange diameter, 325mm length 
In accordance with ASTM standard 3-inch 
150 lb. pipe flange 
26 lb. (11,8 Kg.) 
Flange: +450ºF (+232ºC) max.; Ambient Air: +130ºF (+54ºC) max. 
Inside: 126dB. 
Air Service. 80 - 120 psig (5.0 - 8.3 Bar). 
5 bar = 2.26 m3/min (No Constant) 

 
 
 
 

Ambient Air Temperature: 
 

Enclosure: 
Weight: 

Industrial Standards: 

+ 140 ºF (60ºC) maximum, No solar loading 
on cabinet 
343H x 288W x 130D mm 
14 lb (6,4 Kg) 
NEMA/EEMAC Type 4. IEC 60529, IP66 

 
 
 

 

Ambient Air Temperature: 
 

Enclosure: 
Weight: 

Industrial Standards: 

+ 130 ºF (54ºC) maximum, No solar loading 
on cabinet 
762H x 610W x 356Dmm 
110 lb (50Kg) 
NEMA/EEMAC Type 4. IEC 60529, IP66 

 
 
 
 
 

Number of Ports: 
Number of Paths: 

Warranty: 

 

 
Measurement Range: 

Temperature Units: 
Accuracy: 

Measurement Acquisition Time: 
Data Output: 
Data Saved: 

Remote Connection: 

Two minimum and up to sixteen maximum 
Up to twenty-four (24) paths 
Two (2) years. 

 

 
32ºF to 3500 ºF (0ºC to 1927 ºC) 
English or Metric (ºF or ºC) 
Better than 0.5% 
Less than 30 Sec. 
OPC/Ethernet 
Unlimited (Isothermal Map, Trend Graph and Noise Detection). 
VPN or Remote IP. 
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The BOILERWATCH MMP-II-SSX is an advanced industrial instrument that provides an automatic 
measurement of high combustion gas temperatures in Furnaces/Boilers from ambient temperatures 
up to 3,500 degrees Fahrenheit (1,920 degrees Celsius). This system is non-intrusive, and works 
under the principle that the speed of sound in a gas is proportional to the temperature of the gas. 

 
Simultaneous sampling allows the system to acquire data for multiple paths each time a port 
transmits. The Simultaneous Sampling mode adds functionality to Normal mode. We refer to Normal 
mode as the simple path acquisition as you might know it if you used the previous version of 
BOILERWATCH MMP-II-SSX. The Normal mode acquires one path at a time. The Simultaneous 
Sampling mode is capable of acquiring up to five paths at a time. 

 
The sound source and the sound receptor are installed in the exterior walls of the furnace, they send 
and receive acoustic sound signals through the radiation zone of the boiler or furnace and since the 
distance between the sound source and the receiver is known and fixed, the gas temperature along 
the acoustic path is calculated and displayed. 
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3020TR Location. 
Horizontal Map. 
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The BOILERWATCH MMP-II-SSX is composed of three parts: 
 

3020TR SENSORS MMP-II-SSX 
 

The 3020TR Sensors are used in the MMP-II-SSX. It is used both as a sound transmitter and as a 
receiver. When it is operating as a transmitter, it uses compressed air to generate the acoustic signal 
for temperature detection along a specific path. When it is connected as a receiver, the 3020TR acts 
as a microphone to measure the received signal. Each sensor has a shut off valve that must be 
opened for correct operation of the equipment. 

 
The 3020TR Sensor assembly consists of a waveguide, a separate pre-amplifier assembly. The 
waveguide horn is mounted to a 3 inch schedule 40 pipe, 6 inches in length. With standard 3 inch 
flange which is rated at 150 lb. A 3 to 6 inch diameter cone is casted into the refractory of the 
furnace. 

 
The waveguide contains a solenoid air valve that uses plant air to produce an acoustic signal. The 
solenoid valve is supplied for: 120/240AC-50/60Hz. The piezoelectric transducer is mounted to 
the waveguide, and is used as a microphone to detect acoustic signals. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Preamplifier 

 
 
 
 
 
 
 

Wave Guide 
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The PCU is the heart of the Boilerwatch® MMP-II-SSX system. It provides all control, processing, I/O 
and data storage functions necessary to obtain and store path temperature measurements. Contained 
in a rugged NEMA-4 welded steel wall-mount enclosure, the PCU features capacity for up to 8 
independent temperature paths or up to 24 paths in a spatial temperature mapping array. 
Measurement results for all paths are communicated to an external PC with TMS-2000 software via a 
serial port. 

 
The BOILERWATCH MMP II Processor Control Unit (PCU) is mounted at the ground floor of the 
furnace. The temperature information is supplied to the control room via RS422. 

 
 
 
 

PCU 
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The TMSIS-4000 Industrial Mapping Computer is designed to 
support the BOILERWATCH MMP-II-SSX. The TMSIS-4000 

comes pre-installed with SEI, Inc's TMS-2000 
Temperature Mapping Software for Windows. 

 
The TMS-4000 utilizes the TMS-2000 software to display 
isothermal maps, area maps and other information 
pertinent to the combustion. Currently, the area 
temperature data output, OPC, are NOT connected, but it 
was suggested. The Distributed Control System (DCS), 
will then be able to relate combustion parameters to other 
important variables relating to the Boiler operation. 

 
The TMSIS 3500 was installed in a Separate Room from 
the DCS with a special cabinet required by SINOPEC 
with a 20 inches screen. 
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