FCUePeper &)

EPRFEL RS ePaper

ABSIHRRER LR

Automotive Engine Temperature Monitoring System

ﬁ%:m%g

gL p gl g - EeL T
g5 1 D1228213

e S R ;g-daﬁ_ E i

AR LA RREERIAE

B 9t pddrdla g k
B E 1 1135ER % 288

b



RS B RIE RN 24

R

KA it Rt P K A S T E e & LA xraﬁ‘lﬁmué’l Lo @ S EF R
A BRI L S cF AR AR PR TRAFERBE TETREIFER
FAEAF O FANTEL e T ﬂﬁ$%*1%‘?9ﬁ@’ﬁiﬁa
FRZ 2o F s AT P NAN K- EF R ER T B FRERT
RLESA BB BRI BEE TR DL FRTEE R B e Er S
MERASIFESORELM LD T 2

FERPFLIOAFTEY PTIO0 47 R RRPIE TS o i - PTI00
EHRFOHFR S VMM MBS BRI ) BRliE & R T B S HF iGN
BEDFERETORE L BRL PRI BRI LT BRI NT R
AT HEY RIS RFIEEZEF JpEE 3 B2 f#’ i® %]J ﬁ,@%’[ﬁf* & ey
#] % (Arduino 2 ESP32) 2. ADC fzr.sf_m@;] ZT R KT IRALHE T R o
AR E (40 7805) R THERREBF B RATF AR LT ET
FEEERE R e e P dp o

‘F_‘-

P BT B R Y hR AN A AT e~ R e
s 3 * B R ~RC gk B2 3T 7 RIrFITRFHFE T IRIR S ﬁ’i““’
SHLARIE STF A SRS =N R B 8 NS ¥ET’T§£J}J§ ,ﬁ*x“/f@“’ W E R BT
REFRPEE s FARNIART T PEE R A TREET S
BRAER TR EPF > Vi3 LCDYLED S8 AR gREeEFTpET > g E
do Poid HRTT BB A o

iRk Seag & #  PTI00 e | % Erpddd 2 AP TR - & A 5iH
oA B AR S R AR T AR R T ORI o L R F oo
T8 A FRERT > T E R VAR TN B TR TR
WaES e H 3 4¢#%%ﬁmﬁﬁj¢§gzﬁﬁ@ﬁoﬁéﬁg’
AP HERNDT A FRREPAABER T EREF R EDOPE T LFR

Al B R SRR LA -

R

l. &2

2. 5lEF

3. BARPE
4, kTR
5. R

1 B RERER A iy ePaper(2025 4F)



RS B RIE RN 24

Abstract

The motivation of this study originates from the fact that automobiles have become
an essential means of transportation in daily life, with the engine serving as the core
component comparable to the human heart. During long-term driving or under high-
temperature environments, the engine temperature can easily rise. Without timely
monitoring and control, this may lead to power loss, component damage, or even
driving safety hazards. Therefore, the purpose of this study is to design a reliable and
practical automotive engine temperature monitoring system. By integrating sensors
with circuit design, the system aims to achieve real-time monitoring, accurate
measurement, and effective warning functions to enhance both engine stability and

vehicle safety.

In terms of methodology, the PT100 platinum resistance temperature sensor was
selected as the core element. The PT100 features high precision, good linearity, low
drift, and strong anti-noise capability, making it well-suited for the high-temperature
and interference-prone environment of an engine compartment. To convert the
resistance variation of the sensor into a processable voltage signal, a resistor voltage
divider combined with a non-inverting operational amplifier configuration was adopted.
This ensured that the output voltage matched the input range of the microcontroller’s
ADC module (Arduino or ESP32). For the power supply, a single-supply architecture
with a voltage regulator (e.g., 7805) was employed, along with a virtual ground and
decoupling capacitors to improve power quality and ensure stability and compatibility

of the system.

Furthermore, considering the high-noise automotive environment, multi-level
anti-interference measures were incorporated. On the hardware side, shielded wires, RC
filters, and bypass capacitors were implemented to suppress electromagnetic
interference and voltage ripple. On the software side, moving average and median
filtering algorithms were used to smooth data and reduce the influence of sudden noise
spikes. The output design also included intuitive indicator circuits and display devices.
When the engine temperature exceeded the preset threshold, the system could trigger
immediate alerts through an LCD, LED indicators, or a buzzer, allowing the driver to

respond quickly and appropriately.
The system successfully converted the PT100’s subtle resistance variations into

linear voltage signals. After amplification and digitization, the system provided stable

and reliable temperature monitoring. The proposed design not only improves driving
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safety and engine maintenance efficiency but also offers strong expandability. It can be
extended to applications such as battery thermal management in electric vehicles,
intelligent in-vehicle modules, and even integration with IoT for remote monitoring and
data analysis. Overall, the proposed automotive engine temperature monitoring system
highlights the value of combining theoretical concepts with practical design and

presents significant potential and practical applications for future development.
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» X % & ¥ (Future Prospects)
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