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Abstract 

This paper presents a microprocessor-based simulator used in the study of wind speeds in a model building. A 
7mx5mx5m room has been used as a model building to study the wind speed as the 70cmx1m chimney (with a 
30cmx1m ventilator) is placed at different positions on the roof. The size of the window in the room is 2mx3m. The 
height of the chimney is 12m from the top of the roof, or 17m from the floor. The position of the ventilator is changed, 
and the resulting wind speed is displayed on seven-segment displays in decimal format. Detailed schematics along 
with relevant flowcharts and the code for operating the simulator are also included as part of the paper. 

Keywords 
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1. Introduction
The “Venturi Effect” is the increase in the speed of a fluid when it passes through a narrow area (Cadence CFD). 
Many natural as well as man-made structures exhibit this phenomenon. Figure 1 shows the pictures from a real house, 
in which the speed of the wind, out of the gate, is naturally increased because of the geometry of the alley. This has 
served as a motivation to further explore different geometries where this phenomenon can be utilized for natural wind-
speed amplification. 

1.1 Objectives 
The objective of this research is to develop a microprocessor-based interface and simulator for studying and displaying 
the wind speed corresponding to the position of the ventilator in a model building. This will help us to determine the 
optimum geometry of the ventilator along with the position of the chimney on which this ventilator is located, for the 
best wind speed amplification.   
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Figure 1.  Pictures from a Real House where the Wind Speed in naturally increased at the Entrance of the Gate 

 
2. Literature Review 
A lot of work has been done to study the benefits and uses of renewable energy, including, but not limited to wind 
energy. The “Venturi Effect” is one of the phenomena that causes the increase in wind speed based on the shapes 
through which the wind is made to pass. INVELOXTM from SheerWindTM  (2022) claims to implement this approach 
in their product. Also see Gohar GA, Manzoor T, Ahmad A, et al. (2019). However, there have also been objections 
to their claims. See Paul Gipe as an example.  Another example is the UN Climate Change Conference (UNFCCC 
COP 29). COP, which stands for Conference of the Parties, is a series of formal meetings where governments assess 
global efforts to advance the Paris Agreement and the Convention, also limit global warming to 1.5°C as informed by 
the latest science. At COPs, world leaders come together to measure progress and negotiate the best ways to address 
climate change. There are now 198 Parties (197 countries plus the European Union) to the Convention, constituting 
near universal membership. COP29 was held in Baku, Azerbaijan, in November 2024. 
 
3. Methods 
A 7mx5mx5m room has been used as a model building to study the wind speed and wind patterns as the 70cmx1m 
chimney (with a 30cmx1m ventilator) is placed at different positions on the roof. The size of the window is 2mx3m. 
The height of the chimney is 12m from the top of the roof, or 17m from the floor. This is shown in Figure 2 below: 
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Figure 2. A 5m x 5m x 7m Room with a Chimney and a Ventilator 
 

An 89C51 microcontroller has been used to calculate, simulate and display the resulting wind speed when the 
ventilator is placed at different positions. 
A sensor, called V, is placed at the input of the ventilator, and a sensor, called W, is placed at the window. The sensor, 
called R, is placed in the middle of the room, and monitors the wind speed in the room. The position of the chimney 
is called P. The value of R is studied as P is varied, which corresponds to different placements of the chimney. 
Nine discrete positions have been used for the chimney (and hence the ventilator) in this simulation, as shown in 
Figure 3 below. 

 
 

Figure 3. Position of the Sensor P viewed from the Top of the Model Room 
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These values are reported by sensor P, as a 4-bit BCD (Binary Coded Decimal) value between 1 and 9. In the initial 
phase, these values are entered manually at runtime, using the keypad in Proteus. (*, and # are used to select the sensor 
V and W respectively, and 0 is used to select sensor R for display). As an extension, an analog input for P can be used 
for continuous values using analog input(s) and the Cartesian coordinate system, with its origin assumed on the top-
left of the model building. The values of V and W are injected by using anemometers, as shown in Figure y. These 
values correspond to the values used by Ali. A (2024), and in the initial phase, they are obtained from data tables 
stored in the memory of the microcontroller. Table z shows a summary of the results. 
The observed value of R is measured and displayed on the two right-hand displays in BCD format, along with the 
position P, on the left side display. 
 
4. Data Collection  
Figure 4 shows the schematic used for simulation using the Proteus platform.  
 

 
 

Figure 4. Simulation Setup using Proteus Platform 
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5. Results and Discussion 
Table 1, shown below, gives a summary of the results, with the following fixed parameters. 
Temperature: 293.20 K 
Inlet Pressure: (From Window): 101325 Pa 
Outlet Pressure: (From Chimney): 100325 Pa 
Room Size: 7m x 5m x 5m 
Window Size: 3m*3m 
Chimney Size: 0.7m*1m 
Vent Size: 0.3m*1m 
Vent Position: 0.5 m from top 
 
 

Table 1. Summary of Results 

 

 

  

Max wind speed (m/s) corresponging to chimney position
Chimney 
Position

Inlet from 
ventilator

Inlet from 
window

P R R
1 39 38
2 37 35
3 38 34
4 38 35
5 38 34
6 38 34
7 39 36
8 38 35
9 38 35

Please note that the wind speeds have been rounded up 
rounded up to the nearest whole number in this table
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5.1 Flowchart for the system 
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5.2 C-code for the system 
#include <reg51.h> 
volatile unsigned char selected_key = 0;  
volatile unsigned long prev_time = 0;     
volatile double speed = 0;                
volatile int timer_count = 0; 
volatile bit toggle_anemometer = 1; 
volatile double speed_dict[10] = {0}; 
// Keypad definitions 
sbit r1 = P1 ^ 0; 
sbit r2 = P1 ^ 1; 
sbit r3 = P1 ^ 2; 
sbit r4 = P1 ^ 3; 
sbit c1 = P1 ^ 4; 
sbit c2 = P1 ^ 5; 
sbit c3 = P1 ^ 6; 
 
void dat(unsigned char); 
void keypad(); 
void store_speed(); 
void toggle_mode(); 
 
//--------------------------------------------------------- 
// Timer0 Overflow ISR (Interrupt 1) 
// Increments the overflow counter each time Timer0 overflows. 
//--------------------------------------------------------- 
void Timer0_ISR(void) interrupt 1 
{ 
    timer_count++; 
} 
//--------------------------------------------------------- 
// External Interrupt 0 ISR (Interrupt 0) 
// This ISR is triggered by each pulse from the anemometer. 
// It computes the elapsed time (?) in microseconds between pulses. 
// Then calculates wind speed using the formula: 
//    speed (km/h) = 2400000 / ? 
// Finally, it resets the tick_count and updates the previous time. 
//--------------------------------------------------------- 
void External0_ISR(void) interrupt 0 
{ 
    unsigned int curr_timer; 
    unsigned long full_time; 
 
    if (!toggle_anemometer) 
        return; 
 
    // Get the current 16-bit timer value 
    curr_timer = (TH0 << 8) | TL0; 
 
    // Combine the current timer value with the overflow count to get the full timestamp 
(in ?s) 
    full_time = (timer_count * 65536UL) + curr_timer - prev_time; 
 
    // Update previous time to current timer value (only the 16-bit part) for the next 
measurement 
    // and reset the tick_count. 
    prev_time = curr_timer; 
    timer_count = 0; 
 
    // Prevent division by zero 
    if (full_time == 0) 
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        return; 
 
    // Convert ? (in ?s) to wind speed in km/h using the specification: 
    // 1 Hz (i.e. 1,000,000 ?s between pulses) -> 2.4 km/h. 
    // Therefore, wind speed = 2.4 * (1,000,000 / ?) = 2400000 / ?. 
    speed = 2400000.0 / (double)full_time; 
 
    if (speed > 99) // Clamp if needed 
        speed = 99; 
} 
 
//--------------------------------------------------------- 
// main() 
//--------------------------------------------------------- 
void main(void) 
{ 
    unsigned char tens_digit, units_digit; 
 
    // Configure External Interrupt 0 for anemometer pulses. 
    INT0 = 0; 
 
    // Initialize Timer0 in Mode 1 (16-bit timer) 
    TH0 = 0; 
    TL0 = 0; 
    TMOD = 0x01; // Timer0 mode 1 
    TR0 = 1;     // Start Timer0 
 
    // Enable interrupts: 
    EA = 1;  // Global interrupt enable 
    EX0 = 1; // Enable external interrupt 0 
    IT0 = 1; // Set INT0 to be edge-triggered 
    ET0 = 1; // Enable Timer0 overflow interrupt 
 
    dat(0); // Clear display on Port0 
 
    while (1) 
    { 
        keypad(); // Poll the keypad 
        if (toggle_anemometer) 
        { 
            // Display the wind speed on Port2 as a two-digit BCD value 
            tens_digit = (unsigned char)(((int)speed) / 10); 
            units_digit = (unsigned char)(((int)speed) % 10); 
        } 
        else 
        { 
            // Display the selected speed from the dictionary 
            tens_digit = (unsigned char)(((int)speed_dict[selected_key])/10); 
            units_digit =(unsigned char)(((int)speed_dict[selected_key])%10); 
        } 
        P2 = (tens_digit << 4) | units_digit; 
    } 
} 
 
//--------------------------------------------------------- 
// dat() 
// Outputs a value to Port0 
//--------------------------------------------------------- 
void dat(unsigned char y) 
{ 
    P0 = y; 

231



Proceedings of the 10th North American International Conference on Industrial Engineering and Operations 
Management, Orlando, Florida, USA, June 17-19, 2025 

© IEOM Society International 

    selected_key = y; 
} 
 
//--------------------------------------------------------- 
// keypad() 
// Polls the keypad and outputs a digit to Port0 when a key is pressed. 
//--------------------------------------------------------- 
void keypad(void) 
{ 
    c1 = c2 = c3 = 1; 
    // First row: 
    r1 = 0; 
    r2 = 1; 
    r3 = 1; 
    r4 = 1; 
    if (c1 == 0) 
    { 
        while (c1 == 0); 
        dat(1); 
    } 
    else if (c2 == 0) 
    { 
        while (c2 == 0); 
        dat(2); 
    } 
    else if (c3 == 0) 
    { 
        while (c3 == 0); 
        dat(3); 
    } 
    // Second row: 
    r1 = 1; 
    r2 = 0; 
    r3 = 1; 
    r4 = 1; 
    if (c1 == 0) 
    { 
        while (c1 == 0); 
        dat(4); 
    } 
    else if (c2 == 0) 
    { 
        while (c2 == 0); 
        dat(5); 
    } 
    else if (c3 == 0) 
    { 
        while (c3 == 0); 
        dat(6); 
    } 
    // Third row: 
    r1 = 1; 
    r2 = 1; 
    r3 = 0; 
    r4 = 1; 
    if (c1 == 0) 
    { 
        while (c1 == 0); 
        dat(7); 
    } 
    else if (c2 == 0) 
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    { 
        while (c2 == 0); 
        dat(8); 
    } 
    else if (c3 == 0) 
    { 
        while (c3 == 0); 
        dat(9); 
    } 
 
    // Fourth row: 
    r1 = 1; 
    r2 = 1; 
    r3 = 1; 
    r4 = 0; 
    if (c1 == 0) 
    { 
        while (c1 == 0); 
        toggle_mode(); 
    } 
    else if (c2 == 0) 
    { 
        while (c2 == 0); 
        dat(0); 
    } 
    else if (c3 == 0) 
    { 
        while (c3 == 0); 
        store_speed(); 
    } 
} 
 
void store_speed() 
{ 
    if (toggle_anemometer && selected_key < 10) 
    { 
        speed_dict[selected_key] = speed; 
    } 
} 
 
void toggle_mode() 
{ 
    toggle_anemometer = !toggle_anemometer; 
    if (toggle_anemometer) 
    { 
        prev_time = 0; 
        timer_count = 0; 
        TH0 = 0; // Reset Timer0 high byte 
        TL0 = 0; // Reset Timer0 low byte 
        TR0 = 1; // Start Timer0 
        EX0 = 1; // Enable external interrupt 0 
    } 
    else 
    { 
        TR0 = 0; // Stop Timer0 
        EX0 = 0; // Disable external interrupt 0 
    } 
} 
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6. Conclusion 
A microprocessor-based simulator for monitoring the wind speed in a model building has been presented in this 
paper. The wind speed is dependent on the position of the ventilator that is mounted on a chimney. The position of 
the ventilator is changed, and the corresponding wind speed is measured and displayed. The Proteus simulator has 
been used to model the system, and the control algorithm has been given in the form of a flowchart.  The C-code 
operating the simulator has also been included in the paper. It has been noted that when the ventilator is positioned 
at the extreme left side of the left wall of the room, opposite to the window.  the air inlet is from the ventilator, and 
the exit is from the window, with a pressure difference of 1KPa between the two ends, we get a maximum wind 
speed in the room. 
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