
Drainage Calculations 

Method and Explanation: 

We will NSPC (National Standard Plumbing Code) and DFU (Drainage Fixture Unit) method to calculate 
pipes sizes of black and grey water drainage system. 

 

Step -1: 

Using Table 11.4.1 (NSPC), Drainage Fixture Unit (DFU) Values, we get the following DFU values of 
plumbing fixture used in our project: 

WC (Water Closet) = 4 DFU  

WB (Wash Basin) = 1 DFU 

KS (Kitchen Sink) = 2 DFU 

FD (Floor Drain) = 0 DFU 

Using table 11.4.1, we can calculate total DFU for horizontal and vertical pipe in each toilet. 

DFU (Drainage Fixture Units) is measure of estimated discharge in given drainage system. It measure 
the amount of waste water flowing into plumbing fixtures. 

For example, using Table 11.4.1 (NSPC) we find that for “Water Closet 1.6 GPF Gravity or Pressure 
Tank” for heavy-use assembly DFU will be 4. 

Step - 2: 

After calculating total DFU(Drainage Fixture Unit) for each plumbing fixture, we use Table 11.5.1B 
(NSPC), which gives maximum number of Drainage Fixture Unit (DFU) that may be connected to the 
horizontal or vertical pipe (Stack). 

From Table 11.5.1B, we can get the following: 

Up to 6 DFU, the pipe size will be 2 inch, 

7 DFU to 20 DFU, the pipe size will be 3 inch 

21 DFU to 160 DFU, the pipe size will be 4 inch. 

161 DFU to 620 DFU, pipe size will be 6 inch. 

Vertical Pipes (Also called Stack) can carry more DFU. 

Using Table 11.5.1B (NSPC), we can tabulate the following: 

Pipe Size (inch) Horizontal (DFU) Vertical Pipe (DFU) 
2” 6 DFU 10 DFU 
3” 20 DFU 48 DFU 
4” 160 DFU 240 DFU 
6” 620 DFU 960 DFU 

 

 



 

Step – 3:  

Using table 5.2 (NSPC), we get the minimum pipe size to be used for each plumbing fixtures. 

WB (Wash Basin): 1-1/2”, minimum pipe size (NSPC Table 5.2) 

KS (Kitchen Sink): 1-1/2”, minimum pipe size, (NSPC Table 5.2) 

WC (Water Closet): 3” minimum pipe size. (UPC, Uniform Plumbing Code Table 7-3),  

(Table 5.2, NSPC does not give minimum pipe size for WC. So we will use Table 7.3 from UPC (uniform 
Plumbing code) to get minimum pipe size for WC).  

 

Step – 4:  BLACK WATER PIPE SIZING IN FEMALE TOILETS (ALL FLOORS) 

We will start our pipe size calculation from 2nd Floor (top floor). Because all drain is flowing down.  

 

 

 

 

 



SECOND FLOOR – FEMALE TOILET 

DFU for 01 WC = 4 DFU (From Table 11.4.1, NSPC) 

We have total 05 Nos. of WC in this Female toilet.  

Therefore, total DFU for 05 WC’s in 2nd Floor Female Toilet = 5 x 4 DFU (i.e. 20 DFU) 

Using the table 7.3 (UPC) individual pipe size for each WC shall me minimum 3”. Using table 11.5.1B 

NSPC), 3” pipe can load only up to 20 DFU. Therefore, horizontal pipe size in 2nd Floor female toilet 

shall be minimum 3”. And Vertical pipe size from 2nd Floor up to 1st Floor female toilet will be 3”. 

“Refer to Black Water Schematic Diagram for Female Toilets”. 

FIRST FLOOR – FEMALE TOILET 

DFU for 01 WC = 4 DFU (From Table 11.4.1, NSPC) 

We have total 05 Nos. of WC in this toilet.  

Total DFU for all 05 Nos. WC’s in 1st Floor = 5 x 4 DFU (i.e. 20 DFU). 

Now total DFU in First Floor = 1st floor DFU + 2nd Floor DFU 

                                                   = 20+20 (40 DFU) 

Using table 11.5.1B (NSPC), 3” pipe can load only up to 20 DFU. Therefore, horizontal pipe size in 1st 

floor toilet shall be minimum 3”. But Vertical pipe size from 1st Floor to Ground Floor will be 4”, 

because total DFU is 40 (which is more than 20 DFU). 

GROUND FLOOR – FEMALE TOILET 

Similarly, total DFU for all WC in Ground Floor = 5 x 4 DFU (i.e. 20 DFU). 

Now total DFU in Ground Floor = 20 DFU (2nd Floor) + 20 DFU (1st Floor) +20 DFU (Ground Floor) = 60 
DFU. 

Individual and horizontal pipe size shall remain same i.e. minimum 3”.  

But Vertical pipe size from Ground Floor will be 4”, since total DFU is more than 20. 

“Refer to Black Water Schematic Diagram for Female Toilets”. 

 

 

 

 

 

 



Step – 5:  BLACK WATER PIPE SIZING IN MALE TOILETS (ALL FLOORS) 

We will start our pipe size calculation from 2nd Floor (top floor). Because all drain is flowing down.  

 

SECOND FLOOR – MALE TOILET 

DFU for 01 WC = 4 DFU (From Table 11.4.1, NSPC) 

We have total 05 Nos. of WC in this Male toilet.  

Therefore, total DFU for 05 WC’s in 2nd Floor Male Toilet = 5 x 4 DFU (i.e. 20 DFU) 

Using the table 7.3 (UPC) individual pipe size for each WC shall me minimum 3”. Using table 11.5.1B 

NSPC), 3” pipe can load only up to 20 DFU. Therefore, horizontal pipe size in 2nd Floor Male toilet shall 

be minimum 3”. And Vertical pipe size from 2nd Floor up to 1st Floor Male toilet will be 3”. 

“Refer to Black Water Schematic Diagram for Male Toilets”. 

FIRST FLOOR – MALE TOILET 

DFU for 01 WC = 4 DFU (From Table 11.4.1, NSPC) 

We have total 05 Nos. of WC in this toilet.  

Total DFU for all 05 Nos. WC’s in 1st Floor = 5 x 4 DFU (i.e. 20 DFU). 



Now total DFU in First Floor = 1st floor DFU + 2nd Floor DFU 

                                                   = 20+20 (40 DFU) 

Using table 11.5.1B (NSPC), 3” pipe can load only up to 20 DFU. Therefore, horizontal pipe size in 1st 

floor toilet shall be minimum 3”. But Vertical pipe size from 1st Floor to Ground Floor will be 4”, 

because total DFU is 40 (which is more than 20 DFU). 

 

 

 

GROUND FLOOR – MALE TOILET 

Similarly, total DFU for all WC in Ground Floor = 5 x 4 DFU (i.e. 20 DFU). 

Now total DFU in Ground Floor = 20 DFU (2nd Floor) + 20 DFU (1st Floor) +20 DFU (Ground Floor) = 60 
DFU. 

Individual and horizontal pipe size shall remain same i.e. minimum 3”.  

But Vertical pipe size from Ground Floor will be 4”, since total DFU is more than 20. 

“Refer to Black Water Schematic Diagram for Male Toilets”. 

Step – 6:  GREY WATER PIPE SIZING IN FEMALE TOILETS (ALL FLOORS) 

We will start our pipe size calculation from 2nd Floor (top floor). Because all drain is flowing down.  

SECOND FLOOR – FEMALE TOILET 

DFU for 01 WB (Wash Basin) = 1 DFU (From Table 11.4.1, NSPC) 

We have total 04 Nos. of WB in one side toilet 01 WB and 01 JS (Janitor Sink) in other side of same 
toilet. 

Therefore, total DFU for 04 WB’s in 2nd Floor Toilet = 4 x 1 DFU (i.e. 4 DFU). 

Also, total DFU for 01 WB’s & 01 JS in 2nd Floor Toilet = 1 x 1 DFU + 2 x 1 (i.e. 3 DFU) 

1-1/2” pipe size can load up to 3 DFU in horizontal line and 2” can load up to 6 DFU in horizontal. 

Therefore, horizontal pipe size will be 1-1/2” on each side. 

Total DFU in vertical pipe (stack) = 4 DFU + 3 DFU = 7 DFU. Therefore, vertical pipe size will be 2”. 
Since 2” can load only up to 10 DFU in vertical position (Stack). 

 “Refer to Grey Water Schematic Diagram for Female Toilets”. 

FIRST FLOOR – FEMALE TOILET 

DFU for 01 WB (Wash Basin) = 1 DFU (From Table 11.4.1, NSPC) 



We have total 04 Nos. of WB in one side toilet 01 WB and 01 JS (Janitor Sink) in other side of same 
toilet. 

Therefore, total DFU for 04 WB’s in 2nd Floor Toilet = 4 x 1 DFU (i.e. 4 DFU). 

Also, total DFU for 01 WB’s & 01 JS in 2nd Floor Toilet = 1 x 1 DFU + 2 x 1 (i.e. 3 DFU) 

1-1/2” pipe size can load up to 3 DFU in horizontal line and 2” can load up to 6 DFU in horizontal. 

Therefore, horizontal pipe size will be 1-1/2” on each side. 

Total DFU in vertical pipe (stack) = 4 DFU + 3 DFU + 7 DFU (1st Floor DFU) = 14 DFU.  

Therefore, vertical pipe size will be 3”. Since 2” can load only up to 10 DFU in vertical position 
(Stack). But 3” can load up to 48 DFU in vertical position (Stack). 

 “Refer to Grey Water Schematic Diagram for Female Toilets”. 

GROUND FLOOR – FEMALE TOILET 

DFU for 01 WB (Wash Basin) = 1 DFU (From Table 11.4.1, NSPC) 

We have total 04 Nos. of WB in one side toilet 01 WB and 01 JS (Janitor Sink) in other side of same 
toilet. 

Therefore, total DFU for 04 WB’s in 2nd Floor Toilet = 4 x 1 DFU (i.e. 4 DFU). 

Also, total DFU for 01 WB’s & 01 JS in 2nd Floor Toilet = 1 x 1 DFU + 2 x 1 (i.e. 3 DFU) 

1-1/2” pipe size can load up to 3 DFU in horizontal line and 2” can load up to 6 DFU in horizontal. 

Therefore, horizontal pipe size will be 1-1/2” on each side. 

Total DFU in vertical pipe (stack) = 4 DFU + 3 DFU + 7 DFU (1st Floor DFU) + 7 DFU (Ground Floor) = 21 
DFU.  

Therefore, vertical pipe size will be 3”. Since 2” can load only up to 10 DFU in vertical position 
(Stack). But 3” can load up to 48 DFU in vertical position (Stack).  

Horizontal pipe size in Ground Floor shall be 4”, since 3” can load only up to 20 DFU in horizontal 
position.  

 “Refer to Grey Water Schematic Diagram for Female Toilets”. 

Step – 7:  GREY WATER PIPE SIZING IN MALE TOILETS (ALL FLOORS) 

We will start our pipe size calculation from 2nd Floor (top floor). Because all drain is flowing down.  

SECOND FLOOR – MALE TOILET 

DFU for 01 WB (Wash Basin) = 1 DFU (From Table 11.4.1, NSPC) 

We have total 04 Nos. of WB in one side toilet 01 WB and 01 JS (Janitor Sink) in other side of same 
toilet. 

Therefore, total DFU for 04 WB’s in 2nd Floor Toilet = 4 x 1 DFU (i.e. 4 DFU). 

Also, total DFU for 01 WB’s & 01 JS in 2nd Floor Toilet = 1 x 1 DFU + 2 x 1 (i.e. 3 DFU) 



1-1/2” pipe size can load up to 3 DFU in horizontal line and 2” can load up to 6 DFU in horizontal. 

Therefore, horizontal pipe size will be 1-1/2” on each side. 

Total DFU in vertical pipe (stack) = 4 DFU + 3 DFU = 7 DFU. Therefore, vertical pipe size will be 2”. 
Since 2” can load only up to 10 DFU in vertical position (Stack). 

 “Refer to Grey Water Schematic Diagram for Male Toilets”. 

FIRST FLOOR – MALE TOILET 

DFU for 01 WB (Wash Basin) = 1 DFU (From Table 11.4.1, NSPC) 

We have total 04 Nos. of WB in one side toilet 01 WB and 01 JS (Janitor Sink) in other side of same 
toilet. 

Therefore, total DFU for 04 WB’s in 2nd Floor Toilet = 4 x 1 DFU (i.e. 4 DFU). 

Also, total DFU for 01 WB’s & 01 JS in 2nd Floor Toilet = 1 x 1 DFU + 2 x 1 (i.e. 3 DFU) 

1-1/2” pipe size can load up to 3 DFU in horizontal line and 2” can load up to 6 DFU in horizontal. 

Therefore, horizontal pipe size will be 1-1/2” on each side. 

Total DFU in vertical pipe (stack) = 4 DFU + 3 DFU + 7 DFU (1st Floor DFU) = 14 DFU.  

Therefore, vertical pipe size will be 3”. Since 2” can load only up to 10 DFU in vertical position 
(Stack). But 3” can load up to 48 DFU in vertical position (Stack). 

 “Refer to Grey Water Schematic Diagram for Male Toilets”. 

GROUND FLOOR – MALE TOILET 

DFU for 01 WB (Wash Basin) = 1 DFU (From Table 11.4.1, NSPC) 

We have total 04 Nos. of WB in one side toilet 01 WB and 01 JS (Janitor Sink) in other side of same 
toilet. 

Therefore, total DFU for 04 WB’s in 2nd Floor Toilet = 4 x 1 DFU (i.e. 4 DFU). 

Also, total DFU for 01 WB’s & 01 JS in 2nd Floor Toilet = 1 x 1 DFU + 2 x 1 (i.e. 3 DFU) 

1-1/2” pipe size can load up to 3 DFU in horizontal line and 2” can load up to 6 DFU in horizontal. 

Therefore, horizontal pipe size will be 1-1/2” on each side. 

Total DFU in vertical pipe (stack) = 4 DFU + 3 DFU + 7 DFU (1st Floor DFU) + 7 DFU (Ground Floor) = 21 
DFU.  

Therefore, vertical pipe size will be 3”. Since 2” can load only up to 10 DFU in vertical position 
(Stack). But 3” can load up to 48 DFU in vertical position (Stack).  

Horizontal pipe size in Ground Floor shall be 4”, since 3” can load only up to 20 DFU in horizontal 
position.  

 “Refer to Grey Water Schematic Diagram for Male Toilets”. 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 

 

 



 

 

 

 



 



 

 

 

 

 

 

 



Vent Pipe Sizing: 

Table 12.16 (National standard plumbing code illustrated) we find that 1-1/2” vent pipe can 

connect up to 8 drainage fixture units. And 2” vent pipe can connect up to 20 DFU. Each WC 

has a 1-1/2” vent pipe connected to it as each WC has a value of 4 DFU. As the vent pipes are 

connected together as shown in figure 1.1 the DFU value exceeds 8 DFU which means that a 

2” pipe has to be used.  

Sizing vent pipe based on this table. 

Refer to the black and grey water drainage riser diagram. 

 

 

 

 

 



Calculating Roof Drains Pipe Sizing 

Using table 11-1 (Metric) from NSPC: 

Considering maximum rainfall of Kuwait to be 84.12 mm/h according to Kuwait 
Meteorological Center (2019). 

The projected roof Area of our building is 673 m2 (From AutoCAD drawings) 

The minimum roof drain pipe size shall be 100 mm (4”) at 6 places. 

These values show that our pipe size should be 100mm which is 4 inches as our building area 
is more than 321 m2. Our design will have 4-inch drainpipes at 6 places so that the water can 
be drained easily within our 1% slope. 

 

 

 

 

 

 


