
1 instrument, 3 methods for 

Thermal Conductivity (k)
(It’s better to have options.)

Conforms to ASTM D7984, D5334, D5930, ISO 22007-2 and GB/T 32064

T R I D E N T



3  M E T H O D S  O F  O P E R A T I O N

Ȋ:KHQ�DOO�\RX�KDYH�LV�D�KDPPHU��HYHU\WKLQJ�ORRNV�OLNH�D�QDLO�ȋ�7KH�DGDJH�ULQJV�WUXH�LQ�WKHUPDO�FRQGXFWLYLW\�FKDUDFWHUL]DWLRQ��ΖWȇV�EHWWHU�WR�KDYH�
RSWLRQV��7ULGHQW�XQOHDVKHV�WKH�SRZHU�RI�WKUHH�GLHUHQW�WUDQVLHQW�PHWKRGV�ZLWK�WKH�XOWLPDWH�WRROER[�IRU�WKHUPDO�FRQGXFWLYLW\�PHDVXUHPHQW��
0736��736�DQG�7/6�DOO�LQ�RQH�PRGXODU�SDFNDJH��&KRRVH�WKH�ULJKW�WRRO�IRU�\RXU�VDPSOHV��&KRLFH�LV�JRRG�

M O D I F I E D  T R A N S I E N T 
P L A N E  S O U R C E  ( M T P S )

Simple and precise. The MTPS method employs a single-sided 
VHQVRU�WR�GLUHFWO\�PHDVXUH�WKHUPDO�FRQGXFWLYLW\�DQG�HXVLYLW\�
of materials. The MTPS method has the highest precision, 
highest sensitivity, shortest test time, and is the easiest to use 
among all three techniques.

$�NH\�IHDWXUH�WR�0736�VHQVRUȇV�GHVLJQ�LV�WKH�LQQRYDWLYH�XVH�RI�
the guard ring which surrounds the central spiral and ensures 
unidirectional heat transfer into the sample.

$�NQRZQ�FXUUHQW�LV�DSSOLHG�VLPXOWDQLRXVO\�WR�WKH�VHQVRUȇV�JXDUG�
ring and primary spiral heating element, providing a small amount 
of heat. The applied current results in a rise in temperature at the 
LQWHUIDFH�EHWZHHQ�WKH�VHQVRU�DQG�WKH�VDPSOH��ZKLFK�LQGXFHV�D�
change in the voltage drop of the sensor’s primary spiral element.

The rate of increase in the sensor voltage is used to determine the 
WKHUPDO�SURSHUWLHV�RI�WKH�VDPSOH��7KH�YROWDJH�LV�IDFWRU\�FDOLEUDWHG�
to temperature. The thermal conductivity is inversely proportional 
to the rate of increase in the temperature at the point of contact 
EHWZHHQ�WKH�VHQVRU�DQG�WKH�VDPSOH��7KH�YROWDJH�LV�XVHG�DV�D�
SUR[\�IRU�WHPSHUDWXUH�DQG�ZLOO�ULVH�PRUH�VWHHSO\�ZKHQ�ORZHU�
thermal conductivity materials (e.g. foam) are tested. Conversely, 
WKH�YROWDJH�VORSH�ZLOO�EH�ȵDWWHU�IRU�KLJKHU�WKHUPDO�FRQGXFWLYLW\�
PDWHULDOV��H�J��PHWDO���:LWK�WKH�&�7KHUP�7ULGHQW��WDEXODU�WKHUPDO�
FRQGXFWLYLW\�UHVXOWV�DUH�UHSRUWHG�LQ�UHDO�WLPH�PDNLQJ�WKHUPDO�
conductivity measurement fast and easy.  No regression analysis 
is required.

P r i n c i p l e s  o f 
O p e r a t i o n
Trident’s primary sensor 
HPSOR\V�WKH�0RGLȴHG�7UDQVLHQW�
Plane Source (MTPS) technique 
in characterizing the thermal 
FRQGXFWLYLW\�DQG�HXVLYLW\�
of materials. It employs a 
single-sided, interfacial heat 
UHȵHFWDQFH�VHQVRU�WKDW�DSSOLHV�
a momentary constant heat 
source to the sample. 

Thermal conductivity and 
HXVLYLW\�DUH�PHDVXUHG�GLUHFWO\��
providing a detailed overview of 
the heat transfer properties of 
the sample material.

F L E X  T P S
2HULQJ�SRZHUIXO�DGYDQFHG�FDSDELOLWLHV�
$�ȵH[LEOH�GRXEOH�VLGHG�VHQVRU�DYDLODEOH�
LQ�GLHUHQW�VL]HV��*UHDWHU�FRQWURO�RYHU�
H[SHULPHQWDO�SDUDPHWHUV�PDNHV�736�LGHDO�
for more advanced users.  
Conforms to ISO 22007-2 and GB/T 32064.

H o w  i t  W o r k s

T L S  N E E D L E
Sheathed in stainless steel, the TLS Needle 
VHQVRU�RHUV�PD[LPXP�UREXVWQHVV�LQ�
thermal conductivity testing of polymer 
melts and aggregate samples.
Conforms to ASTM D5334 and D5930.

M T P S
Fast, easy and highly accurate. A single-
VLGHG��ȊSOXJ�	�SOD\ȋ�VHQVRU�VXLWDEOH�IRU�
testing solids, liquids, powders and pastes. 
2HUV�PD[LPXP�VDPSOH�YHUVDWLOLW\��
Conforms to ASTM D7984.
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T R A N S I E N T  L I N E  S O U R C E 
( T L S )  N E E D L E

7KH�7/6�PHWKRG�HPSOR\V�D�QHHGOH�SUREH�WR�FKDUDFWHUL]H�WKH�WKHUPDO�
FRQGXFWLYLW\�RI�YLVFRXV�DQG�JUDQXODU�PDWHULDOV��ΖW�LV�WKH�PRVW�UREXVW�
sensor for thermal conductivity testing.

H o w  i t  W o r k s

Power is applied to the sensor’s spiral 
heating element, providing a small 
amount of heat. This results in a rise in 
WHPSHUDWXUH�DW�WKH�LQWHUIDFH�EHWZHHQ�
the sensor and the sample, which 
induces a voltage change across the 
sensor element.

P r i n c i p l e s  o f  O p e r a t i o n
The Transient Line Source technique operates in accordance with 
ASTM D5334, D5930 and IEEE Std 442. Commonly referred to as a 
QHHGOH�SUREH��WKH�7/6�VHQVRU�SURYLGH�D�UREXVW�DQG�HɝFLHQW�VROXWLRQ�
for measuring the thermal conductivity of granular materials, powders, 
polymer melts, soils, slurries, gels, and pastes.

This technique involves placing an electrically heated needle into a 
PDWHULDO��7KH�KHDW�ȵRZV�RXW�UDGLDOO\�IURP�WKH�QHHGOH�LQWR�WKH�VDPSOH��
'XULQJ�KHDWLQJ��WKH�WHPSHUDWXUH�GLHUHQFH�EHWZHHQ�D�WKHUPRFRXSOH��7���
positioned in the middle of the heating wire, and a second thermocouple 
(T2) located at the tip of the needle is measured. By plotting this 
WHPSHUDWXUH�GLHUHQFH�YHUVXV�WKH�ORJDULWKP�RI�WLPH��WKHUPDO�FRQGXFWLYLW\�
FDQ�EH�FDOFXODWHG��7\SLFDOO\��WKH�PHDVXUHPHQW�LV�RQ�WKH�RUGHU�RI� 
2 to 10 minutes.

H o w  i t  W o r k s

The results from the initial scouting 
run are used to estimate test time, 
SRZHU�OHYHO��7KH�H[SHULPHQW�LV�UXQ�
with the new parameters. This is 
repeated until the correct parameters 
DUH�LGHQWLȴHG��'HWDLOHG�JXLGDQFH�LV�
provided in ISO 22007-2.

The test result is a plot of 
temperature vs time.

The results are analyzed with 
an iterative solving procedure 
to generate thermal property 
GDWD�VXFK�DV�WKHUPDO�GLXVLYLW\�
and thermal conductivity.

H o w  i t  W o r k s

F L E X  T R A N S I E N T  P L A N E  S O U R C E  ( T P S ) 

7KH�736�PHWKRG�HPSOR\V�D�GRXEOH�VLGHG�VHQVRU�WR�GHWHUPLQH�WKHUPDO�FRQGXFWLYLW\��
5HFRPPHQGHG�IRU�PRUH�H[SHULHQFHG�XVHUV��736�SURYLGHV�WKH�JUHDWHVW�ȵH[LELOLW\�DQG�FRQWURO�RYHU�
H[SHULPHQWDO�SDUDPHWHUV��H�J��WHVW�WLPH�	�SRZHU��DQG�DYRLGV�WKH�XVH�RI�DQ\�FRQWDFW�DJHQWV�

$Q�LQWHUQDO�SODWLQXP�ZLUH�LV�KHDWHG�HOHFWULFDOO\�Ȃ�SURYLGLQJ�D�NQRZQ�DPRXQW�
of heat per unit length.

The temperatures are measured at locations T1 (located in the middle of 
the heating wire) and T2 (located at the tip of the needle).

7KH�UDWH�RI�LQFUHDVH�LQ�GHOWD�WHPSHUDWXUH�GLHUHQFH�DV�D�IXQFWLRQ�RI�
logarithmic time is then used to calculate the thermal conductivity of the 
sample.  The slope of the line is inversely proportional to the thermal 
conductivity of the sample.  The temperature will rise more steeply when 
lower thermal conductivity materials (e.g. powders) are tested.        

P r i n c i p l e  o f  O p e r a t i o n
7KH�&�7KHUP�7ULGHQW�7KHUPDO�&RQGXFWLYLW\�$QDO\]HU�)OH[�
FRQȴJXUDWLRQ�HPSOR\V�WKH�7UDQVLHQW�3ODQH�6RXUFH��736��
technique for characterizing the thermal conductivity and 
GLXVLYLW\�RI�PDWHULDOV��FRQIRUPLQJ�WR�Ζ62�6WDQGDUG���������
DQG�*%�7��������ΖW�HPSOR\V�D�GRXEOH�VLGHG�VHQVRU��DQG�WKH�
user iteratively develops the timing and power parameters. 
7KLV�FRQȴJXUDWLRQ�DOORZV�UHVHDUFKHUV�WKH�PD[LPXP�YHUVDWLOLW\�
LQ�WHVW�SDUDPHWHUV�DQG�H[SHULPHQWDO�GHVLJQ�
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Specialty Slab, Anisotropy 
and Thin Film utilities are 
available for the TPS method 
as an added option. 



NORTH AMERICA: 1-877-827-7623
INTERNATIONAL: +1 (506)457-1515

A P P L I C A T I O N S

The Trident platform allows for thermal 
conductivity testing of a wide range of 
solids, liquids, powders and pastes.

T E S T I M O N I A L S

Geological

We purchased the C-Therm Thermal Conductivity Analyzer after seeing a demonstration of how fast and 
HDV\�LW�LV�WR�RSHUDWH��7KH�LQVWUXPHQW�SURYLGHV�XQHTXLYRFDO�UHVXOWV�DQG�SURYLGHV�WKH�ȵH[LELOLW\�WR�WHVW�SRZGHUV�
DQG�OLTXLGV��ΖQ�WHUPV�RI�RXU�VDWLVIDFWLRQ�ZLWK�WKH�SXUFKDVH��ΖȇG�JLYH�LW�D����RXW�RI����Ȃ�H[WUHPHO\�VDWLVȴHG�

Dr. Enrique Jackson (Sector: Aerospace) 
NASA

7KH�&�7KHUP�7KHUPDO�&RQGXFWLYLW\�$QDO\]HU�KDV�SURYLGHG�RXU�JURXS�D�IDVW��DFFXUDWH�FDSDELOLW\�WR�WHVW�WKH�
thermal conductivity of our polymers with C-Therm’s patented high-precision MTPS sensor. The instrument 
KDV�EHFRPH�YHU\�SRSXODU�ZLWKLQ�RXU�JURXS�IRU�LWV�TXLFN�HDV\�UHOLDEOH�PHDVXUHPHQW�DQG�WKH�VXSSRUW�IURP�
&�7KHUP�KDV�H[FHHGHG�RXU�H[SHFWDWLRQV��:H�UHFHQWO\�XSJUDGHG�WKH�XQLW�ZLWK�WKH�QHZ�UREXVW�7/6�PRGXOH�IRU�
ZRUN�RQ�SRO\PHU�PHOWV�

Jose Fonseca, Expert Thermodynamics (Sector: Polymers) 
Covestro

Using the Trident system for thermal conductivity testing of our process safety studies and related contract 
WHVWLQJ�KDV�SURYLGHG�RXU�ODE�ZLWK�LQYDOXDEOH�QHZ�FDSDELOLWLHV��ZLWK�JUHDW�VXSSRUW�IURP�WKH�WHDP�DW�&�7KHUP�

Delphine Berset (Sector: Process Safety)
TÜV SÜD

7KH�&�7KHUP�V\VWHP�KDV�EHHQ�D�NH\�SLHFH�RI�WHVWLQJ�HTXLSPHQW�DW�+D\GDOH��SURYLGLQJ�IDVW�DQG�DFFXUDWH�
WKHUPDO�FRQGXFWLYLW\�PHDVXUHPHQWV�IRU�RXU�SURGXFW�GHYHORSPHQW�RI�QDQRFRPSRVLWHV��+DYLQJ�WKLV�FDSDELOLW\�
KDV�DOORZHG�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�GLVSHUVLRQ�RI�QDQRPDWHULDOV�LQ�SRO\PHU�PDWULFHV�WKURXJK�WKHUPDO�
PDSSLQJ�VDPSOH�VXUIDFHV��7KH�VXSSRUW�DQG�FXVWRPHU�VHUYLFH�IURP�&�7KHUP�KDV�EHHQ�H[FHOOHQW�RYHU�WKH�
\HDUV��ZH�ORRN�IRUZDUG�WR�GHDOLQJ�ZLWK�WKHP�DJDLQ�LQ�WKH�QHDU�IXWXUH�

Stuart Sykes (Sector: Nanocomposites) 
Haydale Composites Solutions Ltd.

The system is housed in our Golden facility and does most of the heavy lifting for our LHS® industrial 
product development and production QC for standard thermal conductivity measurements. The machine 
KDV�EHHQ�ZRUNLQJ�ȴQH�

Mark Hartmann, Chief Technology Officer, (Sector: Phase Change Materials) 
Outlast Technologies
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Compression Test
Accessory

TPS Sample Clamp

High Pressure
Cell

MTPS Liquid Cell

Reference
Materials

A C C E S S O R I E S

Controlling environmental factors during testing is critical to gaining 
PHDQLQJIXO��UHSHDWDEOH�DQG�FRPSDUDEOH�WKHUPDO�FRQGXFWLYLW\�
results. With C-Therm’s line of accessories, precise control of 
WHPSHUDWXUH��FRPSUHVVLRQ��SUHVVXUH�DQG�KXPLGLW\�LV�SRVVLEOH�Ȃ�ZLWK�
D�ZLGH�UDQJH�RI�DFFHVVRULHV�DYDLODEOH�

S O F T W A R E

C-Therm software is developed for the Trident system to control all
3 test methods. The software is user-friendly and easy to navigate.
It provides full data acquisition and analysis in one software.

TPS Powder Cell



Test Method

Modified Transient Plane Source Transient Plane Source Transient Line Source

Recommended Applications

Aerogels, Automotive, Batteries, 
Composites, Insulation, Explosives, 
Geological, Liquids, Metals, 
Nanomaterials, Metal Hydrides, 
Nuclear, Phase Change Materials 
(PCMs), Polymers, Rubber, Thermal 
Interface Materials (TIMs) & 
Thermoelectrics.

Cement, Ceramics, Polymers, 
& Metals. 

Specialty utilities available for 
anisotropic materials, sheet/
VODE�VDPSOHV�DQG�WKLQ�ȴOPV�

Polymer Melts, Semi-Solids 
& Soils.

Thermal Conductivity Range 0.01 to 500 W/mK 0.03 to 2000 W/mK 0.1 to 6 W/mK

Thermal Diffusivity Range 0 to 300 mm2/s* 0.01 to 1200 mm2/s N/A

Heat Capacity Range Up to 5 MJ/m³K* 0.1 to 5 MJ/m³K* N/A

Thermal Effusivity Range 5 to 40,000 Ws½/m²K N/A N/A

Temperature Range -50° to 200° C (standard)
Options available up to 500° C

-50° to 80° C (standard)
Options available up to 500° C -55° to 180°C

Precision Better than 1% Better than 2% Better than 3%

Accuracy Better than 5% Better than 5% Stated for °20C
± (3% + 0.02) W/mK

Test Time 0.8 to 3 seconds 10 to 180 seconds 1 to 4 minutes

Sensor Size 18 mm diameter 6, 13 and 30 mm diameter 
sensors available 150 mm length

Minimum Sample Size

Solids: Minimum diameter of 
18 mm. Minimum thickness is 
dependent on thermal conductivity. 
For materials under 1 W/mK a min. 
thickness of 1 mm is suggested.

Liquids & Powders: 1.25 mL

Requires two identical 
samples. The diameter of 
the samples must be 2.5X 
larger than the sensor 
diameter. Thickness must be 
at minimum the same as the 
sensor diameter.

80 mL

Maximum Sample Size Unlimited Unlimited Unlimited

International Standards ASTM D7984 ISO 22007-2, GB/T 32064 ASTM D5334, D5930, IEEE 442

P R O V E N

)RU�RYHU�WZR�GHFDGHV��&�7KHUPȇV�LQQRYDWLYH�VHQVRU�WHFKQRORJ\�KDV�EHHQ�
pioneering the way for many of the world’s most prominent manufacturers, 
research facilities, and academic institutions to test and measure thermal 
properties of materials.

7KH�WHFKQRORJ\�EHKLQG�7ULGHQW�UHSUHVHQWV�D�SDUDGLJP�VKLIW�LQ�WKHUPDO�
FRQGXFWLYLW\�PHDVXUHPHQW�DQG�HDUQHG�WKH�LQYHQWRU�EHKLQG�WKH�WHFKQRORJ\�
the Manning Innovation Principle Award and an R&D 100 Award. These 
FRYHWHG�DZDUGV�DUH�JLYHQ�WR�WKH�WRS�JOREDO�LQQRYDWRUV��DQG�SODFH�&�7KHUP�
in the distinguished company of such other winners as the developers of 
the ATM, PolaroidTM�DQG�DQWL�ORFN�EUDNHV�

Since its launch, C-Therm’s unique technology has evolved to new levels of 
DFFXUDF\��VSHHG�DQG�ȵH[LELOLW\��7RGD\��LW�LV�EHLQJ�XVHG�DURXQG�WKH�JOREH�IRU�
R&D, quality control, and on-line production monitoring in a wide range of 
industries.

S P E C I F I C A T I O N S C O M P A N I E S  A N D 
O R G A N I Z A T I O N S  U S I N G 

C - T H E R M ’ S
P A T E N T E D 

T E C H N O L O G Y : 

NASA
University of California

TÜV SÜD
adidas 
FedEx

Haydale Composites
Philips

NIST 
Avery

3M
Philip Morris

US Navy
Bureau Veritas

Universidade de Aveiro
Raytheon

China University of Petroleum 
Engelhard

Universidade Federal de 
Santa Caterina

NIT Silchar
Stowe Woodward

Shanghai Polytechnic University 
Dow Corning
Exxon Mobil

National Research Council
Liberec University

National University of Singapore
Petrobas
Henkel

Nanocomposix
Chinese Academy of Sciences

Lenovo
Covestro

Hussmann (A Panasonic Company)
*Calculated

N-Wissen GmbH
info@lab-wissen.de;
Tel: +49 (0) 69 8900 4008;
Fax: +49 (0) 69 8900 4007
Ferdinand-Porsche-Str. 2, 63073 Offenbach - Germany




