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Drainage System: 

The purpose of the sanitary drainage system is to remove effluent discharged from 
plumbing fixtures and other equipment to an approved point of disposal. A sanitary 
drainage system generally consists of horizontal branches, vertical stacks, a building drain 
inside the building, and a building sewer from the building wall to the point of disposal. 

وغيرها من المعدات   الغرض من نظام الصرف الصحي هو إزالة النفايات السائلة المصرفة من الأدوات الصحية

صرف عمودية، و صواعدويتألف نظام الصرف الصحي عموما من  فروع أفقية،. إلى نقطة معتمدة للتخلص منها
 . لتخلص منهاخارج المبني حتي اقرب نقطه لداخل المبنى، والصرف الصحي مبني ال

FLOW IN STACKS: 

Soil Stack. A stack is the main vertical pipe that carries away discharge from 
water closets and urinals. 

Waste Stack. A stack is the main vertical pipe that carries away other clear 
water waste from equipment and non-sanitary fixtures.   

.هو أنبوب عمودي الرئيسي الذي يحمل بعيدا إفرازات الناتجه عن دورات مياه والمباول. عمود العمل  

هو أنبوب عمودي الرئيسي الذي يحمل المياه الناتجه عن من المعدات والاجهزه الصحيه. عمود الصرف   



Soil  Waste 



One pipe system Two pipe system 





The discharge from the fixture drain may or may not fill the cross-section of the stack at the 
level of entry. In any event, as soon as the water enters the stack, the force of gravity 
rapidly accelerates it downward, and before it falls very far, it assumes the form of a sheet 
around the wall of the stack, leaving the center of the pipe open for the flow of air 

. الصرف الذي يخرج من الاجهزه الصحيه قد أو قد لا يملء المقطع العرضي من عامود الصرف في مستوى الدخول

وعلى أية حال، حالما يدخل الماء عامود الصرف، قوة الجاذبية تجعل مياه الصرف تتسارع بسرعة نحو الأسفل، وقبل 

أن تصل الي نقطه بعيده عن نقطه الدخول، فإنه يفترض ان الصرف يتكون حول الجدار عامود الصرف، وتترك وسط 

 .  الأنابيب مفتوحة لتدفق الهواء





Fitting used in drainage: 

Fitting Folder 



Connection between horizontal & vertical 
Flow of Building Drain Steps 



Hydraulic Jump 



Drainage Load and Drainage Fixture Unit (DFU):  

The fixture unit values were designed for application in conjunction with the probability 
of simultaneous use of fixtures to establish the maximum permissible drainage loads 
expressed in fixture units rather than in gpm of drainage flow 

وحده الصرف القياسيه قد صممت هذه القيم اساسيا لتطبيق احتماليه الاستخدام المتزامن للاجهزه الصحيه من 

 تركيبات لإقامة الحد الأقصى لحمولة الصرف المسموح بدلا من حسابات السريان من تدفق الصرف

Steps of design 

1- get the total DFU for each Branch 
2- Size all Branches 
3- Size all Stacks 





Uniform 
Plumbing 

Code (UPC) 



International Plumbing Code (IPC 

Minimum Drainage 
Pipe Size for plumbing 
fixtures: 
WC = 4” (100 mm) 
LAV. = 2” (50 mm) 
Sink = 2” (50 mm) 
KITCHEN SINK = 2” (50 mm) 
Shower = 2” (50 mm) 
Bathtub = 2” (50 mm)  



Drainage Pipe Size (DFU): 













Sump Pit Design 

1- calculate all Discharge Units in sump pit by DFU 

2- Convert all DFU to GPM     as   (2 DFU = 1 GPM) 

3- Calculate the time of evacuate the sump pit by the pump and that 
     is depends on the number of switching the pump on and off 

Generally 
The pump works 6 times/HR 

So it’s works 5 minutes and stop for 5 minutes 

4- according to previous step we need a pump with flow rate double the 
    discharge units flow 

5- we need a sump pit with a volume equals the discharge units flow 

     multiplying the working time of the pump  



Example 

A sump pit receives a drainage of 200 DFU 

Solution 
                   2 DFU = 1 GPM      so        200 DFU = 100 GPM 
                   Assuming a pump works 6 times/HR 
                   so the pump flow rate = 200 GPM    
                   sump pit volume = discharge units flow * working time of the pump  
                                                  = 100 GPM * 5 minutes = 500 Gallon 

 ؟ حجم الحفرة اللازمة ثانية ، إحسب تدفق المضخة المطلوب و/لتر 2.4لدينا حفرة تستقبل في أسوأ الحالات 
 

 : الجواب
 2.4ث ، فإننا سنحتاج لمضخة تدفقها يساوي ضعف التدفق السابق ، أي /ل 2.4بما أن تدفق التغذية يساوي 

 . ث/ل 4.8، ويساوي  2مضروبة ب 
 

 . متر مكعب 0.72لتر أو  720ثانية ، و يساوي  300مضروبا ب  2.4حجم الحفرة يساوي 



Sump pit types 

pneumatic sump ejector Sewer sump pump  



Typical installation 



Notes 

1- Discharge pipe must have check valve and gate valve 
2- minimum diameter of sump pit is 18 ‘’ (50 cm) 
3- minimum Depth of sump pit is  24 ‘’ (61 cm) 
4- sump pit must be vented 
5- sump pit pump must be fixed in hard surface 
6- sump pit should be connected  with the building sewer  
7- sump pit pipe can be connect to the building drain but with 10 FT from any stack 



Switch off and on for the sump pit locations 
Alarm system for sump pit 
The total volume of the sump pit 

Notes 



Sump pit Video 



Septic tank & Holding tank 



Difference between Septic and Holding tank 







Steps of Design 

1- calculate the Total avg. drainage /day 
               Total avg. drainage /day = (0.8 – 0.9 % from water consumption ) 
 
2- Design the septic tank according to the total retention time 

Example 



Distance from Septic 
and Holding tank 



Septic tank videos and Egyptian code example 



Clean outs 





1- at the base of all stacks 
2- at any changing in direction with angle more than 45 
3- at the horizontal pipes if it’s length more than 75 - 100 FT 
4- connection between building drain and building sewers 

Locations 

Clean Out Code Installation 



Manholes 



Gully Traps 



Different between 
Direct and Indirect 
waste 







Food handling Equipment 



Sterilizer 



Process Tank 



Commercial and Domestic Dishwasher 



Grease Interceptor 

Grease Interceptor Design 





waste food grinder 



Storm Drainage System  

Gutters 



Semicircular gutter and downspout 







Rain Fall 



Size The Vertical pipes 







The different elevation between Top 
and Gutter is 15 cm 

Roof Ground Slope 


