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- Development of Knitted Temperature Sensor (KTS)

ISy~ Integrated with a garment, for round the clock healthcare monitoring of
Prp= human body temperature
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Introduction Temperature Resistance Testing
Human Body Temperatureis the most measured The KTS were tested In an uniform thermal

vital sign,andis an important indicator of human body
physical condition. Healthcare monitoring IS a
general concern for patients requiring a continuous
medical assistanceand treatment In order to boost
mobility of such patients, an enormous effort Is
pursued worldwide for the development of wearable
monitoring systems capable to measure vital
physiological signs Although textile basedECG and
respiration sensorshave been developed,no genuine
attempt has been made towards the development of
textile based temperature sensor The Aim of the
research iIs to develop a textile based knitted
temperature sensor (KTS), which can be integrated

with agarment,to measurebody temperature

KTSConstruction
The KTS Is developed by

Integrating a defined length
of a fine metal wire (as
sensingelement) within the
coursef knitted structure
asshown in Figure 1. The =
electrical resistanceof a

Sensing Element
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A modified relationship between the Resistanceof
sensing element (R,) at corresponding temperature,
Including KTSandwire dimensionsis modeledas
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Resistivity of wire

Temp. Resist. coeff. of wire
Crosssection area of wire

= Change 1 n

Ls = Length of KTS U
Ag = Area of KTS a
D = Course density g

Sensing Element

The sensing element Is selected on the basis of
Important properties, of which are graphedrelatively
In Figure 2.
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Fig. 2: Important propertienf KTS sensingelements
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environment which is provided by sandwiching it In
Copperplates and placing in on Hotplate asshown in
Figure 3.
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Fig. 3: Test Rig for the measurement of Temperature
and corresponding Resistance

Results & Conclusion
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Fig. 4: Comparison of Experimental and Modelled Curves
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o The measurement principle of Resistance

TemperatureDetectors(RTDs)can be appliedto KTS

0 Experimental T-R curves of samplesshows the
sameinclination asmodelledcurve.

o Copper wire may not be a good option for the
sensingelement of KTS, due to its low sensitivity
andnominal resistance

o Nickel and Tungsten are chosen as the sensing

leméntsfor KTSbecausef their high sensitivity.

Future Work

0 Testingof T-R relationship of KTS samplesand its
validation with theoretical models

o Development of models for specifying baseline
characteristics i.e. accuracy, nhominal resistance,
responsdime.

o Determination of KTS sensitivity of external
parameterse.g. strain and moisture

o KTSintegration with a garmenté& its evaluation
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