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This pracnique explores deriving a program to calculate the rate of airflow in 
buildings given the area of inlets, wind velocity and ratio of outlets to inlets.

SYNOPSIS
This pracnique explores deriving a program to calculate the rate of airflow in 
buildings given the area of inlets, wind velocity and ratio of outlets to inlets.

Language: C

Compiler: gcc

Skills: algorithm design, program I/O, decision statements

Experience Level: novice
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PROBLEM DESCRIPTION 
The pressure differences on the windward and leeward sides of a building can contribute to air flow inside 

the building. The rate of air change is governed by pressure differences and by the effectiveness of the 

exposed openings. The approximate rate of exchange, when the direction of wind is normal to the 

building side and the areas of the inlets and outlets are equal, can be expressed as1:

Q = 3150AV

where

 

 Q = rate of air flow, cubic feet/hour

 A = area of inlets, square feet

 V = wind velocity, miles/hour

This expression requires some adjustment in cases where the area of the outlets is different from the area 

of the inlets.

Area of outlets
Area of inlets

Value to replace 3150 in 
expression

1:1
2:1
3:1
4:1
5:1
3:4
1:2
1:4

3150
4000
4250
4350
4400
2700
2000
1100

THE ALGORITHM
The algorithm has four core steps.

1. Input the information needed.

1.1. Input the area of the inlets, in ft2.

1.2. Input wind velocity, in mph

1.3. Input the ratio of inlets to outlets.

2. Derive the proper constant value for the equation.

2.1. Find the value associated with the ratio of inlets to outlets.

3. Calculate the rate of exchange, in ft3 per hour.

4. Output the rate of exchange.
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1 Olgyay, V., Design with Climate: Bioclimatic Approach to Architectural Regionalism, Princeton 
University Press, 1963.



THE CORE PROGRAM
The main part of the program deals with input/output (I/O), and declaring the variables.

 #include <stdio.h>
 #include <stdlib.h>

 int main(void)
 {

     double rate_flow, area_inlets, wind_Vel, value;
     int inlets, outlets;
 
     printf("Area of inlets (ft^2): ");
     scanf("%lf", &area_inlets);
     printf("Wind velocity (mph): "); 
     scanf("%lf", &wind_Vel);

     printf("Ratio inlets:outlets ");
     scanf("%d:%d", &inlets, &outlets);

     return 0;
 }

Note the formatting in the last scanf statement:

 scanf("%d:%d", &inlets, &outlets);

This says “read in an integer, store its value in the integer inlets, then read in a matched : and discard it, 

and finally read in an integer, store its value in the integer outlets”. 

MAKING DECISIONS
The next part of the program deals with setting the appropriate constant value for the equation based on 

the given table and the user input. This involves the use of an if statement to cycle through ll the 

possibilities.

The first entry on the table says that if the ratio of outlets to inlets is 1:1, then the value used in the 

equation is 3150. This can be expressed using an if statement as follows:

 if (inlets == 1 && outlets == 1)
     value = 3150;    

The && assures that both the value of inlets and outlets must equal 1 for the expression to be true. The 

second entry on the table says that if the ratio of outlets to inlets is 2:1, then the value used in the 

equation is 4000. This can be expressed using an additional if statement as follows:
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 if (inlets == 1 && outlets == 1)
     value = 3150;    
 if (inlets == 1 && outlets == 2)
     value = 4000;    

However the way the code currently is, both if statements will be evaluated, even though only one will be 

true. A better way of formatting this code is:

 if (inlets == 1 && outlets == 1)
     value = 3150;    
 else if (inlets == 1 && outlets == 2)
     value = 4000;    

All the other entries in the table are similarly added:

 if (inlets == 1 && outlets == 1)
     value = 3150;    
 else if (inlets == 1 && outlets == 2)
     value = 4000;    
   else if (inlets == 1 && outlets == 3)
       value = 4250.0; 
 else if (inlets == 1 && outlets == 4)
     value = 4350.0; 
 else if (inlets == 1 && outlets == 5)
     value = 4400.0; 
 else if (inlets == 4 && outlets == 3)
     value = 2700.0; 
 else if (inlets == 2 && outlets == 1)
     value = 2000.0; 
 else if (inlets == 4 && outlets == 1)
     value = 1100.0; 
 else {
     printf("Sorry, no such ratio\n"); 
     exit(1);
 }

At the end, an else statement has been added to deal with the situation where the ratio does not exist. 

Note also the use of the function exit to leave the program, rather than return. To use it, stdlib.h is 

needed. The difference between exit and abort is that exit does some cleaning up before the program 

ends.

THE REST OF THE PROGRAM
The remaining portion of the program just deals with calculating and outputting the rate of flow:

 rate_flow = value * area_inlets * wind_Vel;

 printf("Rate of flow = %.2lf ft^3/hour\n", rate_flow); 
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THE PROGRAM AS A WHOLE
#include <stdio.h>
#include <stdlib.h>

int main(void)
{

    double rate_flow, area_inlets, wind_Vel, value;
    int inlets, outlets;

    printf("Area of inlets (ft^2): ");
    scanf("%lf", &area_inlets);
    printf("Wind velocity (mph): ");
    scanf("%lf", &wind_Vel);

    printf("Ratio inlets:outlets ");
    scanf("%d:%d", &inlets, &outlets);

    if (inlets == outlets)
        value = 3150.0;
    else if (inlets == 1 && outlets == 2)
        value = 4000.0; 
    else if (inlets == 1 && outlets == 3)
        value = 4250.0; 
    else if (inlets == 1 && outlets == 4)
        value = 4350.0; 
    else if (inlets == 1 && outlets == 5)
        value = 4400.0; 
    else if (inlets == 4 && outlets == 3)
        value = 2700.0; 
    else if (inlets == 2 && outlets == 1)
        value = 2000.0; 
    else if (inlets == 4 && outlets == 1)
        value = 1100.0; 
    else {
        printf("Sorry, no such ratio\n"); 
        exit(1);
    }

    rate_flow = value * area_inlets * wind_Vel;

    printf("Rate of flow = %.2lf ft^3/hour\n", rate_flow);    
 
    return 0;
}
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TESTING THE PROGRAM
Here is a sample run of the program:

Area of inlets (ft^2): 20
Wind velocity (mph): 30
Ratio inlets:outlets 1:2
Rate of flow = 2400000.00 ft^3/hour
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