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Do non-contact infrared thermometers

®

work to measure body te\mperature; o

A
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Non-contact infrared thermometer
(NCIT)

During the Covid-19 pandemic, the use of non-contact
infrared thermometers to detect fever has become
widespread.

The NCIT is a radiation thermometer configured/adapted to
measure the temperature of human skin.

The thermometer incorporates a correction to convert the
result of a measurement at one site (measurement site) to
another site (reference site).

Maximum permissible error = 0.3 °C, t € [20, 40] °C
(ASTM E 1965-98).




Site correction

ASPEN YT1 (2), dia.disco=63 mm, dist.enfoque=30 mm, emi F8140=0.97, ago 2020.
Rank 31 Eqn 6111 y'=a+bx+cx2+dx3
r2=0.92757036 DF Adjr2=0.78271109 FitStdErr=0.24637965 Fstat=12.806503
a=-555.73689 b=42.549953
c=-1.0843431 d=0.0092038544

|
“Due to decreased blood perfusion, the skin is
cooler (typically, 33 °C-34 °C) than the core (36.5
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Measurement site: skin (simulated with FLUKE 8140)
Reference site: axila or oral cavity (not always indicated by manufacturer)




forehead
temperature Clinical thermometers (CT)

number of people >> 1

measurement used as reference to measure

oral temperature.
Reference site: oral cavity (sublingual) Metrological controls OK
At temperature correction = t; - tyyr




Temperature output

Person

[ Thermometer ]

\

@n emissivity Size of source effect
Focusing distance

/ Rk Ambient temperature

Gender
Activity state
Health
Time of day
Biological cicles: ovulation

Measurement site Human body temperature is not uniform

k Ambient temperature / Important
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forehead
equivalent sizes

Focusing distance

— M=  SOmm
== 100 mm
== 150 mm

40 60 80 100 120 140 160
Surface diameter / (mm)




At{t)/(ec)

Values obtained from the measurement equation of a radiation thermometer
Spectral band. = [8, 14] ym
Ambient temperature = detector temperature = 22 °C

Skin emissivity values lie between 0.975 and 0.985




Influence of ambient temperature on
forehead skin temperature

Ateye inner canthi/Atamb = O'TL

Atforehead/Atamb = 0'20°

Pascoe D., Comparison of Measuring Sites for the Assessment of Body Temperature: Final amendment,
Termology 20/1 (2010)




Temperature measurement uncertainty (NCIT)

Low variability of ambient temperature (1 °C) ig iability of ambient temperature (£ 6 °C)
Low size of source effect (1 %) High size of source effect (3 %)

Uncertain

| souce  |vale/q)| | souee | value/(°)
| Referencetemperature | 0,09 |
| skinemissivity | 005 |
0,12
0,01
e " | ——— | R—
| Combined expanded uncertainty| 0,5 | | Combined expanded uncertainty | 16 |




Conclusions

Worse uncertainty values are obtained for
measurements performed with NCIT than
those obtained with ear thermometers.

Lowest uncertainty values are between
0.3°Cand 0.5 °C.

In use uncertainty of 1 °C to 2 °C, not

sufficient to detect fever or not.

Centro Espariol de Metrologia - Guia de Buenas Practicas GBP-001. Edicion digital 1. 2020
Uso de termoémetros de radiacion y camaras terrmograficas para realizar medidas trazables
de la temperatura del cuerpo humano sin contacto




Instituto
Nacional
de Tecnologia
Industrial

Ministerio de
Desarrollo Productivo

Argentina



