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ABSTRACT  

This paper presents the function of the quantitative control in a variety of low systems. Especially in a medical 

application.. A new type of electronic valve with quantitative control is designed to control the blood flow of the 

patient. The valve collects flow pulse signal from the Impeller Hall flow sensor through the Load sensor. It's 

also used to control relay in order to real-time control solenoid valve. This load sensor will sense the weight of 

the glucose and display edit on the LCD display and sends the data to the Hospital staff’s Android app. In the 

next stage wear giving a flow input in ml/sec, in one second a particular quantity of glucose should go to the 

outlet this will be controlled by a solenoid valve. 
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1. INTRODUCTION  

A saline is given to the patient, when the patient becomes unhealthy like dengue fever, diarrhoea , malaria, 

cholera, dysentery, fever are the main diseases and also at time of operations the food cannot be given  to the 

patient so saline will be provided for their health. If not able to stop the saline infusion when there is low saline 

in the bottle then there is a chance of the blood to be returned to the bottle. This causes the chances of death of 

the patient.  In the existing system of the saline solution is injected to the patient body. The flow of saline 

solution to the patient body will be controlled by the Roller Clamp manually. Manual process cannot achieve 

accuracy especially in drips bottle management .Patients monitoring in late night is difficult and communication 

between doctor and patient is less. In this project we are interfacing a load sensor to the ARM micro-controller, 

this load sensor will sense the weight and displayed it on the LCD display and the information about it is sent to 

the Doctor, where the Doctor can control the flow rate by sending commands from the phone using IOT. 

1.1 PROBLEM STATEMENT 

 In existing system, monitoring of patients is done by manual process which might Results to reverse flow of 

blood during drips process. When bottles get empty and if faculties are not aware of it, it might end up with 

reverse flow. Manual process cannot achieve Accuracy especially in drips bottle management. Patients 

monitoring in late night is difficult and communication between doctor and patient is less. 

1.2 PROPOSED SYSTEM 
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Interfacing of load sensor which measures the fluid weight in drips process and information about it is sent 

to Doctor, where Doctor can control the flow rate by sending commands from phone using IOT. Interfacing 

of electronic valve system, when the bottle weight gets completely empty, ARM controller sends the 

command to Valve mechanism such that it will be blocked and there will be no reverse blood flow solution. 

Interfacing of temperature sensor is used to monitor the body temperature after drip is injected to patient .If 

the temperature detects low values the nosle valve will be closed and it will be intimated to doctors. 

Interfacing of pulse sensor and Blood pressure sensor to check the patient BP and Heart rate which is also 

sent and displayed to attenders and Doctors digitally. Similarly Glucose sensor is used intimate sugar level 

.Interfacing of Accelerometer and Relay is used to detect live gestures of patients and controls appliances 

respectively. Interfacing of GSM for transferring the above parameters information for attenders and 

respective Doctors using basic android mobile app.   

1.3 OBJECTIVE 

a)  To develop a real-time Automated Saline solution Control and Patient Monitoring system.  

b) Measuring and Controlling the Saline solution. 

c) Monitoring the temperature and pulse rate of the patient continuously.  

d) Wireless transmission of patient related parameters to the Doctor or Hospital staff’s. 

e) Due to unstable condition faced by the patient there will be a emergency switch for the emergency 

call.  

2. LITERATURE REVIEW 

a) Fan Yang [1] describes the proper research In order to achieve the function of the quantitative control 

in a variety of flow systems, a new type of electronic valve with quantitative control is designed. 

IEEE Third Global Congress on Intelligent Systems, 2012. 

b) Shuxiang Guo [2] describes about the solenoid actuator based novel type micro pump. This paper 

describes the new structure and the motion mechanism of a micro pump using a solenoid actuator and 

discusses the possibility of the micro pump. This micro pump consists of two one-way valves, a pump 

chamber made of elastic tube, and a casing. 

IEEE International Conference on Robotics and Biomimetics, 2006. 

c) Takalkar Atual S [3] describes about this paper deals with design of nozzle/diffuser and the use of 

piezoelectric effect for the actuation of diaphragm of valve-less micro pump which has application in 

medical field for drug delivery. 

IEEE International Conference on Advances in Computing, Communications and Informatics 2016. 

d) Jingguo wen [4] describes the demonstrates an example of the solenoid valve driver scored on AVR 

microcontroller. 

IEEE International Conference on Computing, Measurement, Control and Sensor Network 2012 
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3. METHODOLOGY 

The System Consists of ARM, Load Cell, Solenoid Valve, Keypad, Relay, and ESP8266.  

Drip bottle weight is measured using an electronic load cell and information about it will be sent to 

Doctor using a WIFI Module. For demonstration purpose we are Sending data to basic android Mobile 

App. When bottle gets to threshold level it intimates to doctor and hospital faculty. Doctor can control 

the flow rate by sending commands from phone. When the bottle weight gets completely empty ARM 

controller sends the command to Valve mechanism such that it will be blocked and there will be no 

reverse blood flow. Temperature Sensor is used to monitor the body temperature after drip is injected to 

patient. If the temperature detects low values then also valve will be closed and it will be intimated to 

doctors. Pulse sensor and temperature Sensors will be updated to doctors system using LORA. 

3.1 BLOCK DIAGRAM 

3.1.1 TRANSMITTER 

 

Fig-1: Block diagram of electronic valve for quantitative control 
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3.1.2 RECIVER 

 

 

Fig-2: Mobile Application 

 

3.2. WORKING PRINCIPLE 

This block diagram consists of ARM micro controller, a GSM MODEM, LCD Display, Relay and sensors. 

The LPC2148 micro controllers are based on a 16-bit/32-bit ARM7 TDMISCPU with real Time emulation 

and embedded trace support , that combine micro controller With embedded high speed flash memory 

ranging from 32KB to 512KB. Load cell is a type of transducer which performs the functionality of 

converting force into an electric output which can be measured. It makes use of different operating principles 

namely pneumatic, strain gauge and hydraulic load cells. These load cell are usually attached to support be a 

more Structural bearing of an application which end user pressures and stresses. The SIM 900 is a Complete 

Quad-band GSM/GPRS solution in a SMT module which can be embedded in the Customer applications. 

Featuring an industry-standard interface, the SIM900 delivers GSM/GPRS850/900/1800/1900MHz 

performance for voice, SMS, Data and Fax in a small Form factor and with low power consumption. With a 

tiny configuration of 24mmx24mmx3mm, SIM900 can fit almost all the space requirements in your M2M 

application, especially for slim and compact demand of design. The LM35 is an integrated circuit sensor that 

can be used to measure temperature with an Electrical output proportional to the temperature (in 

°C).TheLM35 does not require any External calibration or trimming and maintains an accuracy of +/-0.4°C 

at room temperature. Another important characteristic of the LM35 is that it draws only 60 micro amps from 

its Supply and possesses a low self-heating capability. You can measure temperature more accurately than 

using a thermistor. The LM35 generates a higher output voltage than Thermocouples and may not require 

that the output voltage be amplified. An accelerometer is an electromechanical device used to measure 

acceleration forces. Such forces may be static, like the continuous force of gravity or, as in the case with 

many mobile devices, dynamic to Sense movement or vibration she piezoelectric effect is the most common 

form of Accelerometer and uses microscopic crystal structures that become stressed due to accelerative 

forces. These crystals create a voltage from the stress, and the accelerometer interprets the voltage to 

determine velocity and orientation. Typical accelerometers are made up of multiple axes two to determine 
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most two dimensional movement with the opinion of a third for 3D positioning. Pulse sensor is used to test 

heart rate sensors or mobile terminal developers can develop heart-related and interactive works. Sensors can 

be working the finger or ear lobe, it also has an open-source app program, and you can put your real-time 

heart rate displayed by the graph. Power supply voltage: 3V/5V. The blood pressure sensor is an on-invasive 

sensor designed to measure human blood pressure. It measures systolic, diastolic and mean arterial pressure 

utilizing the oscillometric technique. A relay is an electrically operated switch. Relays are used where it is 

necessary to control a circuit by a separate low power signal, or where several circuits must be controlled by 

one signal. In this Electronic Valve system we Interface the load sensor, LCD, keypad and measuring. The 

weight of fluid in millilitre. And there lay, solenoid valve will be used to verify the functionality. Then the 

hall flow sensor and in let, out let will verify the flow rate for the different flow rate cases. Then it will 

display all the information on the LCD screen and it sends all the data to the Android app through the WIFI 

Module. The System Consists of ARMLPC2148, load Cell, Solenoid Valve, Keypad, Relay and ESP8266. 

Drip bottle weight is measured using an electronic load cell. Then information about it will be sent to 

Doctor’s android app using a WIFI Module. For Demonstration purpose wear Sending data to basic android 

Mobile App. When bottle gets to threshold level it intimates to doctor and hospital faculty. Doctor can 

Control the flow rate by sending commands from phone. When the bottle weight gets completely empty 

ARM controller sends the command to Valve mechanism such that it will be blocked and there will be no 

reverse blood flow. Temperature Sensor is used to monitor the Body temperature after drip is injected to 

patient. If the temperature detects low values then also valve will be closed and it will be intimated to 

doctors. Also the temperature sensor will be used to check the patient body temperature so that all the 

information will be sent the doctor’s Android App. 

4. CONCLUSION  

The quantitative control electronic valve system designed in this paper collects the flow information by the 

load sensor and converts it to pulse frequency information. ARM microcontroller is used to process the pulse 

signal and control the electronic valve. Quantitative control according to the default flow value and the 

display of the real-time flow Value are achieved. Meanwhile, this system also builds a communication 

network between Doctor and the patient through the GSM. The experiment described in this paper is carried 

out in cold water supply system. IOT concept models can be implemented for remote Destinations like 

villages. Doctors can sit in a different city, different floor of a building, or in their house and patient can be 

anywhere, monitoring and flow rate controlling can be done. Using same IOT concepts one doctor can 

monitor several patients report on the mobile app or Computer screen so one doctor can monitor several 

patients. It shows that the control error of this quantitative control system is very small. Therefore, this 

system can be used in most industrial and medical applications.The advantages maybe quantitative control, 

Automatic control of valves, Available with different flow rate, less power consumption, Portable, Good 

precision. 
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