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Group Peformance:
107°F group

Average 2 0 0.792 °F

Average error -0.415 °F

Average Stability  14.29 sec

110°F group

Average 2 0 0.763 °F

Average error -0.4101°F

Average Stability  14.55 sec

115°F group

Average 2 0 0.779 °F

Average error -0.382 °F Figure above: Thermometer validation setup using a
Average Stab”'ty 13.85 sec controlled heated water bath, thermistor probe, and

Arduino-based data acquisition system to measure
response time, stability, and accuracy.
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Figure above: Arduino-based thermistor sensing system measuring water temperature in real time,

displaying results on an LCD while using a reference thermometer for calibration and accuracy
validation.

Y entire temperature

\ monitoring system the
Phoenix Fire Department
currently uses.

Figure Left: Depiction of the
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INTRODUCTION SUPPORTING ILLUSTRATIONS PRroJECT TIMELINE
( )
Phoenix, Arizona experiences some of the most extreme temperatures T ——— =R PN S —_—— Our project timeline follows the structured FDA Design Process.
reaching up to 120°F, specifically during the summer months, and leading | || = S e - Early stages includea:
to a high volume of heat-stress-related emergencies requiring rapid AT T / T e Finalized thermistor selection and dual-sensor strategy for
intervention by firefighters and EMS personnel. In severe cases, such as /4 _________________ 28 do e aatid P high-temperature accuracy
heat stroke, the core body temperature can rise quickly to life-threatening . |
levels, making accurate and immediate core temperature a measurement | / e Designed and refined signal conditioning circuit for data acquisition
a necessity in determining the type of treatment a patient shall receive, e i Mid-cycle development tasks include:
whether it is cold-water immersion (QR code above) or rapid IV | [ ° ° * . . i e | o o
treatments. Thermal response and validation of the thermometer system. Top: Temperature rise profiles, 104°F e Conducted water bath testing for calibration and sensor validation
thres-hold detgction ('.z-S—l.O s), gnql steady—state.c.onver.ge.nce ac:oss all trials. Bottom: Pgrformance | Desert Chill is currently entering the physical prototypingphase, which
However, the temperature tools available; oral, tympanic, and skin (rz(e)tzf;)S;-I;?av*:il\?egts(:iglrlglzeit\l;::uve\/;thm ~14 s, precision within £0.5°C, and a small systematic accuracy bias eludes:
thermometers are unreliable in high-heat environments and often produce ' T
inaccurate core temperatures due to ambient conditions such as sweat, e e System ready for transition toward field-ready prototype development
airflow, and motion. Esophageal and nasal thermometers are considered \ <
the “gold standard” for rapidly and precisely measuring core temperature
during heat emergencies, yet current probe designs are difficult to place SUMMARY, CoNcLUSIONS AND FUTURE DIRECTIONS
safely and consistently during prehospital airway measurement. e Demonstrated a low-cost, field-deployable thermometer system with
\- / ST I RIRRNEETERe 113133 RiRRRERTERe 113 Ii i IRinnRE R R rapid response and reliable performance.
\C / e The device stabilized in ~14 seconds and detected critical thresholds
within 5—10 seconds, with precision within £0.5°C and a small,
MISSION STATEMENT FINAL TECHNICAL MODELS correctable bias (~0.4°F)
Our mission is to develop a field-deployable esophageal temperature Nasal Airflow Bias Correction System e Future work includes calibration refinement, LifePak integration, and
monitoring system that empowers Phoenix Firefighters and EMS IRB approval for human-subject testing.
personnel to obtain fast, accurate, and reliable core temperature : )
measurements, enabling earlier heat-stroke detection and guiding Nosal Axflows Bios  Cosection  Syskem o SR [
life-saving interventions during extreme heat emergencies. P .
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