
Hot water 



Hot Water System: 

Definitions  
  
1- Booster Heater: An instantaneous water heater designed and intended to raise the 

temperature of hot water to a higher temperature for a specific purpose, such as for 
the sanitizing rinse on a high temperature automatic dish washer machine.  

  
سخان ماء فوري يهدف إلى رفع درجة حرارة الماء الساخن لدرجة حرارة أعلى لغرض : سخان رفع درجه الحراره

 معين، مثل تعقيم على درجة حرارة عالية لغساله الاطباق الاتوماتيكيه

2- BTU (British thermal unit): The quantity of heat required to raise the temperature of 
one pound of water one degree F. 

  
 BTU (وحدة حرارية بريطانية :) كمية الحرارة اللازمة لرفع درجة حرارة رطل واحد من الماء درجة واحدةF. 

3- GPH (Gallons Per Hour): The amount of water, in gallons, that is used each hour by 
the plumbing fixtures and equipment, such as dish washer machines.  

  
 GPH (جالون لكل ساعة :) كمية المياه، بالغالون، التي يحتاجها كل جهاز صحي أومعدات، مثل أجهزة غسل

 .الصحون



4- GPM (Gallons Per Minute): The amount of water, in gallons, flowing through a plumbing 
fixture or through an instantaneous water heater per minute.  

  
GPM كمية المياه، بالغالون، التي تتدفق من خلال لاعبا الجهاز الصحي أو من خلال (: غالون في الدقيقة الواحدة) 

 سخان الماء الفوري في الدقيقة الواحدة

5- Rise: The temperature of water as it leaves the water heater minus the temperature of 
the water entering the water heater.  

  
درجة حرارة الماء عند مغادرته سخان الماء ناقص درجة حرارة المياه التي تدخل سخان المياه: ارتفاع الحراره  





Building requirement of hot water 





KW input =     GPH x ΔT °F    
                              410  

Heater capacity 

Excel sheet 

















How to design circulation system 

1- pipe sizes for circulation pump 
2- pump head 
3- pump GPM 

Steps 

1- calculate the heat losses rate for hot supplying pipes BTU/HR/FT 

3- Assume  
     Length of supply pipes = length of return pipes   (L supply = L return) 
     circulation risers size = 0.5 main risers                   (D return = 0.5 D hot) 
     circulation Branches = 3/8 main Branches            (D return = 3/8 D hot) 
                                                                                           and not less than 0.25 ‘’ 
 
3- heat losses rate for return = 2/3 hot pipes if the two pipes (bare or insulated) 
 
4- heat losses rate for return = 3/4 hot pipes if the two pipes (different) 



5- Total Q losses = Q (loss for hot supply) + Q (loss for hot return)  

6-  10.000 BTU/HR = 1 GPM   at ∆T = 5 

From equation  
 
Q = M * CP * ∆T 
     Q = Heating load 
     M = mass of water 
    CP= specific head = 4185.5 J/(kg⋅K) 
    ∆T = temperature difference  
  

7- by getting (GPM , Pipe sizes , pipe length) 
     calculate the pump head as closed system 

8- each riser have 
     check valve 
     balance valve 
     gate valve 




