Temperature Measurement System Using LM35 Sensor

Temperature measurement is vital in fields like industrial automation, HVAC, and electronics. Analog
temperature sensors like the LM35 offer a low-cost and accurate way to measure ambient conditions.
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Introduction

Temperature measurement is vital in fields like industrial automation, HVAC, and electronics. Analog temperature
sensors like the LM35 offer a low-cost and accurate way to measure ambient conditions. This project utilizes an
LM35 sensor and LM358 comparator for temperature indication. The LM35 is precision integrated circuit
temperature sensor that provides an analog output propositional to temperature in degree Celsius. It operates
without the need for external calibration and provides an accurate, linear temperature readings. This report
explains the working, application and implementation of the LM35 sensor in temperature measurement system.

Alm

To build and analyze a temperature detection and indication system using the LM35 sensor with LED alert.



Apparatus

- Electronic Components

0

LM35 Temperature Sensor, LM358 Dual Op-Amp IC, 7805
Voltage Regulator

® Passive Components

1kOhm Resistor, 1 OkOhm Potentiometer, LED Indicator

@ Tools and Power

400-pin Breadboard, 9V Battery, Connecting Wires,
Multimeter (optional)




Theory and Key Specifications

LM35 is a precision IC temperature sensor with its output voltage linearly proportional to the Centigrade temperature
(10mV/°C). The LM358 op-amp is configured as a comparator to turn on an LED if the temperature exceeds a

preset level set using a potentiometer.

LM35 Specifications LM358 Specifications Other Components
« Operatingrange: -55°C to « Operatesfrom asingle supply « /805 Regulator: Converts 9V
+150°C input to 5V regulated output

« Accuracy: +0.5°C Capable of driving LED
. Linearoutput: 10mV/°C directly « Potentiometer: Provides

variable reference voltage

. Low self-heating High gain

« Resistor & LED: Visual output

indicator



Circuit Diagram

Refer to the attached Fritzing-style diagram for the breadboard circuit
layout showing LM35, LM358, LED, resistor, and 7805 connections.
Here is a basic representation of your circuit:

This diagram shows:

« LM35 output connected to non-inverting input of LM358
« Potentiometer connected to inverting input for reference setting
 LED and resistor connected to op-amp output

« 7805 provides 5V regulated supply from a 9V battery

9v DC

I1C1
7805

ou

10k

|

Ohms
——2| N8
1
LM358
(oA e ( 3]+
LM35 \ /// 4

%k Ohms

— Qutput




Working

Power Supply
The 9V battery powers the circuit through a 7805 voltage regulator.

Temperature Sensing
The LM35 outputs voltage proportional to the temperature.

Comparison
The LM358 compares LM35 output with a reference voltage.

Threshold Detection

When temperature exceeds threshold, output goes HIGH.

Indication
The LED turns ON to indicate high temperature.



Result

CITTY IED

The temperature measurement system performed ’ {gv}'E X
as expected with the following observations:

« LED stays OFF when temperature is below the set

point.

« When temperature exceeds the reference, LED
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« System detects temperature variation with
precision and provides a reliable indication.




Conclusion

The LM35 temperature sensor is a reliable, linear, and precise device for measuring temperature. Its output
voltage is directly proportional to the temperature in degrees Celsius (°C) with a sensitivity of 10mV/°C. The
sensor's simple design, ease of use, and pre-calibration make it suitable for various applications, including
embedded systems, industrial monitoring, and HVAC systemes.

|~2 LinearResponse Output Sensitivity Accuracy
The LM35 provides a predictable Each1 °Crise corresponds to an It offers atypical accuracy of £+0.5
and linear output, simplifying the increase of 10mV in the output °C atroom temperature.
conversion of voltage to voltage.
temperature.

(@ No Calibration Required v  Wide Applications

The LM35 is factory-calibrated for direct Celsius readings. Used in both analog and digital systems for

temperature measurement.

In summary, the LM35 is a cost-effective and efficient sensor ideal for accurate and straightforward temperature measurements.
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Electronics Tutorial Websites Basic Analog Electronics Lab Manuals
Websites like Electronics Hub and Circuit Digest provide Common lab manuals used in electronics courses that
helpful guides and circuit examples for LM35 + op-amp- include experiments with sensors, op-amps, voltage

based analog temperature measurement systems. regulators, and LEDs using breadboards.



