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 شكر وتقدیر

 

 إلى دائرة الهندسة المیكانیكیة

 وجامعة بولیتكنك فلسطین

 

 أشكركم على تفانیكم ودعمكم وللعلم الذي تلقیناه منكم 

ومشرفي مختبرات  نمن دكاترة ومهندسی  

 

 وأخص بالشكر الجزیل
 

الدكتور إسحق سدر، الدكتور كاظم العسیلي ،  

المهندس محمد عوض والدكتور إیاد الهشلمون   

 
 

 



 إهداء 
 

 الى من كانوا قدوةً لي وأمدوني بالدعم لأكمل مسیرة 

 علمي وأرفع من شأني 
 

 إلى والدي العزیز
  

 أنت معلمي ومداد حروف تعلمتها في صغري الى أن كبرت 

  دوتيفأنت نبراسي وق
 

 إلى زوجتي العزیزة وعائلتي
 

 یا من صبرتم وجاهدتم لتوفیر جو دراسي لأنجح 

 وأكمل تعلیمي بعد هذه السنین 
 

ي وأخواتي تإلى أخو   
 

 شكراً للدعم الذي قدمتموه لي فأنتم سندي 
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ABSTRACT 
 

     The aim of the project is to design o f  Mechanical Systems  for Headquarters 

Charities building which is located in Hebron city-Abu Ktaila . This building consists 

of  Five Floors with Total area of 2000 mଶ, While these services are certainly 

designed to verify human comfort. 

 

     In this project, chosen the Air Conditioning System type Variable Refrigerant 

Flow (VRF) with known advantages  efficient and economical . Also, using the 

technique of Grey Water conventional treatment to be used in irrigation  and flushing 

valve in order to save water. 

 

     Using modern Software Autodesk Revit to built the Mechanical Services like 

HVAC-VRF, Plumbing and Fire fighting , Estimation the heating and cooling loads of 

the Space Zones . 

 

ʳـــلـــʸصـــال 

. أبʨ اكʽʱلا-في مدیʻة الʵلʽل مʳʺع الʳʺعʽات الʽʵرȄةالهدف مʧ الʺʷروع هʨ تʦʽʺʸ نʤام مȞʽانȞʽي لʻʰاء    

 ʧى مʻʰʺن هذا الʨؔʱةیʶʺخ  ȘابʨʡǼاحةʶʺ ةʽالراحة ²م ٢٠٠٠ إجʺال Șʽقʴʱدمات لʵهذه ال ʦʽʺʸت ʦت ʧʽفي ح ،

  .الʷʰرȄة

) مع مزاǽا معروفة ؗفاءةً واقʸʱادǽةً ، أǽʹا إسʵʱدام VRFتʽʽؔف الهʨاء نʨع (في هذا الʺʷروع، اخʽʱار نʤام     

 .لʺʽاه الرمادǽة لاسʵʱدامها في الرȑ و تغذǽة صʺام الʨʱالʽت مʧ أجل تʨفʽر الʺʽاهل معالʳه تقلʽدǽةتقʽʻة 

 ،، مȞافʴة الʴرائȘ الȞʺʶرة، HVAC -VRFرȄفʽت لإنʷاء الʵدمات الʺȞʽانʽȞʽة مʲل  أوتʨدʥʶǽ برنامجاسʵʱدام 

 .الʱقدیر للأحʺال الʴرارȄة والʰʱرȄد للʽʴز 
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1.1   Introduction   

     Air conditioning is to maintain the environment in enclosed spaces at conditions 

that induce the feeling of comfort to all occupants of the spaces ,This feeling of 

comfort is influenced by a number of air related parameters which are inside air 

temperature , humidity air motion and its speed and the air purity .   

    Modern plumbing design for buildings , is to safely and reliably provide domestic 

water , cooking gas and water for fire fighting and to remove sanitary wastes, So in 

this project, the outlet water that goes from all fixture units except water closets are 

treated and reused to feed the  toilet flushing valve which its consumption relative is 

35% of the total daily consumption. 

   Fire safety is very important in all places. Without fire alarms, a lot of things may 

be lost like people and expensive things. In this case, firefighting system should be 

installed to save the material inside building . 

   

1.2   Project objectives 

 

1) To design the mechanical services for the social building. 

2) To use the gray water and reuse it. 

3) Design variable refrigeration flow (VRF) air conditioning system for the 

building. 

4) Design fire fighting system. 

 

1.3   Project importance 

 

1) In order to achieve all means for human comfort . 

2) Water conservation and optimum exploitation for Grey water which treated. 

3) To protect people and expensive things from fire. 
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1.4  Building description 

Headquarters of charities building site is in Abu Ktaila . It consists of five floors, 

the area of each floor is 400 m2 . 

 

1.5  Project outline 

The project contains four chapters; these chapters are arranged as follows: 

Chapter one: - Introduction 

      This chapter include overview about the project, project objectives, building 

description and time planning. 

Chapter Two: - Heating Ventilating And Air Conditioning " HVAC System". 

    This chapter talks about the air conditioning system which is Variable 

Refrigerant Flow (VRF) . 

Chapter Three: - Plumbing System. 

     This chapter include the water distribution calculation, drainage system and   

include procedures of grey water treatment and use it for flushing tank and 

irrigation. 

Chapter Four: -  Firefighting system. 

     This chapter present the suitable choice depends on the function of the building 

by the fire extinguishing system . 

1.6  Key words 

1. HVAC : Heating Ventilation and Air Conditioning . 

2. VRF : Variable Refrigeration Flow . 

3. WSFU: Water Supply Fixture Unit used to calculate the portable maximum 

water demand for the building . 

4. DFU: Drainage Fixture Unit used to calculate the provision of drainage system . 
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1.7 Time table: 

Table (1.1): Time table for the first semester. 

 

Table (1.2): Time table for next semester. 

Objective 

Week # 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Set and review 

goals of Project                                 

Design plumbing 

system                                   

Design Gray 

water and 

Irrigation System                                 

Design 

Firefighting 

system                                 

Design HVAC 

system                                  

Writing 

documentation                                  

Printing 

documentation 

out                                 

 

Objective 

Week # 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Estimate goals of 

project                                 

Planning, setting 

project concepts 

and goals                                 

Establishing 

scientific 

background and 

visit Engineers                                 

Studying 

mechanical 

services books                                 

Analyzing data                                 

HVAC 

calculations                                 

Writing report                                 

Presentation                                 



 

 

 

 

 

 

 

 

Chapter Two 
 

Heating Ventilating And Air Conditioning 

HVAC Systems 
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2.1 Overview  

    Heating and cooling loads are the measure of energy needed to be added or 

removed from a space by the Heating Ventilating and Air Conditioning (HVAC) 

system to provide the desired level of comfort within a space. 

    The heating and cooling loads calculation is the first step for HVAC design 

procedure, selecting HVAC equipment and designing the air distribution system to 

meet the accurate predicted heating and cooling loads begins with an accurate 

understanding of the heating and cooling loads on a space . 

 

2.2 Thermal Comfort Criteria for Inside Design Condition 

  The inside design conditions refer to temperature, humidity, air speed and quality 

of inside air that will induce comfort to occupants of the space at minimum energy 

consumption . There are several factors that control the selection of the inside 

design conditions and expenditure of energy to maintain those conditions: 

 

1- The outside design conditions. 

2- The period occupancy of the conditioned space. 

3- The level of activity of occupants in the conditioned space. 

 

    ASHRAE is an abbreviation for the American Society of Heating Refrigerating 

and Air Conditioning Engineers. Its Standard Thermal Environmental Conditions 

for Human Occupancy describes the combinations of indoor space conditions and 

personal factors necessary to provide comfort in the effective way. There are no 

static rules that indicate the best atmospheric condition for making all the individual 

comfortable because human comfort is affected by several factors such as health, 

age, clothing, etc.  Figure 2.1 shows ASHRAE human comfort chart.  
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Figure (2.1): Human comfort chart 

 

  The ASHRAE comfort chart indicates the acceptable zones of selecting the inside 

operative temperature and the inside relative humidity for winter heating , summer 

cooling and year-round air conditioning applications .The operative temperature 

( ௢ܶ௣௘௥,) is the uniform temperature of an imaginary black (ideal radiation ) 

enclosure in which an occupant would exchange the same amount of heat by 

convection and radiation as that in the actual non-uniform temperature environment 

. Thus , the operative temperature can be considered as the temperature of uniform 

environment that will transfer heat at the same value as the actual environment . it 

is defined as the numerical average value of the inside air temperature( ௜ܶ,) and the 

mean radiant temperature	ሺ ெܶோ்ሻ, weighted by their respective heat transfer 

coefficients as follows : 

 

   ௢ܶ௣௘௥ୀ
೓೎		೅೔శ	೓ೝ		೅ಾೃ೅			

೓೎		శ	೓ೝ		
……...……………………………………………(2.1) 

Where 	݄஼		and 	݄௥		are the convection and radiation heat transfer coefficients, 

respectively .  
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The operative temperature depends on the mean radiant temperature , which is 

given by the equation  (2.2) : 

ܶସெோ் ൌ ܶସ௚ ൅ ܥ 0.5௏
ି ሺ ௚ܶ െ ௔ܶሻ……………………………..…….…………(2.2) 

 Where : 

	ܶ	ெோ் ൌ ,݁ݎݑݐܽݎ݁݌݉݁ݐ	ݐ݊ܽ݅݀ܽݎ	݊ܽ݁݉  ܭ	ݎ݋	ܴ

௚ܶ ൌ ,	݁ݎݑݐܽݎ݁݌݉݁ݐ	ܾ݁݋݈݃  ܭ	ݎ݋	ܴ

௔ܶ ൌ ,	݁ݎݑݐܽݎ݁݌݉݁ݐ	ݎ݅ܽ	ݐܾ݊݁݅݉ܽ  ܭ	ݎ݋	ܴ

തܸ ൌ ,	ݕݐ݅ܿ݋݈݁ݒ	ݎ݅ܽ  ݏ/݉	ݎ݋	݉݌݂

ܥ ൌ 0.103 ൈ 10ଽሺ݄ݏ݈݅݃݊ܧ	ݏݐ݅݊ݑሻ	 

							ൌ 0.247 ൈ 10ଽሺܵܫ	ݏݐ݅݊ݑሻ        
 

  The operative temperature ሺ	 ௢ܶ௣௘௥		ሻ	,  s or less and mean/݉	0.4	݂݋	݀݁݁݌ݏ	ݎ݅ܽ	ݐܽ

radiant temperature value less than 50 °C is approximately equal to the average 

value of inside air temperature ሺ ௜ܶሻ ,and mean radiant temperature ሺ ெܶோ்ሻ . 

 

New Effective Temperature : 

  Effective temperature is not an actual temperature in the sense that it can be 

measured by a thermometer. It is an experimentally determined index of the various 

combinations of dry-bulb temperature, humidity, radiant conditions, and air 

movement that induce the same thermal sensation. 

Those combinations that induce the same feeling of warmth or cold are called 

thermo-equivalent conditions. 

 

Table (2.1): The values of inside film thermal resistances of 
the air films (Ri) 

Element/ construction 
materials 

Ri [m2.°C/W] (summer and 
winter) 

Walls 0.12 
Ceilings     0.1 
Floors 0.15 

 

From Palestinian  code  the air velocity in Hebron is 1.4 m/s . 
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Table (2.2): the values of the outside film thermal resistances 
of the air films(Ro) 

Element/ construction 
materials 

Ro [m2.°C/W](winter and 
summer) 

Walls 0.06 
Ceilings 0.04 
Floors 0 

 

Table (2.3): inside and outside conditions in Hebron City 
   

Property For Heating 
(Winter) 

For Cooling 
(Summer) 

To (°C) 4 30 

Ti (°C) 24.5 24.5 

Δ Tadj  °C [between 
conditioned and 

unconditioned space] 

10.25 
 

28.2 

Φo % 72 57 

Φi % 35 40 

Air Velocity m/s 1.4 1.4 
hi [kJ/kg] 42 45 

ho  [kJ/kg] 13 68.5 

vi [m3/kg] 0.855 0.855 

vo  [m3/kg] 0.7875 0.88 

 

          Where: 

hi  Inside Enthalpy ho  : Outside Enthalpy 

vi : Inside Specific volume vo: outside  Specific volume 

Ti : Inside temperature To : Outside Temperature 

Φi  :Inside Relative Humidity Φo : outside Relative Humidity 
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2.2.1 Inside Design temperature for Unheated spaces : 

     In many buildings, certain areas such as hallways and attics are unheated ,these 

spaces receive their heat through partitions , ceilings and floors . the value of the 

inside temperature of such unheated spaces	ሺ ௨ܶ௡ሻ is between the outside 

temperature  ሺ ௢ܶሻ and the inside design temperature ሺ ௜ܶሻ .The inside air temperature 

of unheated or uncooled space that is adjacent to a heated or cooled room should be 

determined in order to calculate the heat looses through the walls ,ceiling or floor 

separating the two rooms .The followings guidelines and rules are followed to 

determine the design temperature of such unheated or uncooled spaces: 

a) Summer cooling with unconditioned space adjacent : 

The temperature of the unconditioned space ሺ ௨ܶ௡ሻ ,for this case is obtained 

according to the following relation : 

௨ܶ௡ ൌ 	 ௜ܶ ൅
2
3
ሺ	 ௢ܶି	 ௜ܶሻ ……………………………………………………ሺ2.3ሻ 

௨ܶ௡ሺܿݎ݁݉݉ݑݏ/݈݃݊݅݋݋ሻ ൌ 	24.5 ൅
2
3
ሺ	30 െ 24.5ሻ 	ൌ  	ܥ28.2°

Where ሺ ௜ܶሻ is the inside design temperature of the conditioned space , and 

ሺ ௢ܶሻ is the outside air temperature. Thus , the temperature difference ሺ∆ܶሻ , 

across the wall separating the conditioned and the unconditioned spaces is 

given by :  

∆ܶ ൌ
2
3
	ሺ ௢ܶ െ	 ௜ܶሻ………………………………………………………ሺ2.4ሻ 

 

b) Adjacent space having unusual heat sources: 

Such as kitchens ,boiler rooms ,etc. For this case , 5°ܥ or 10°ܥ are added to 

the outside design temperature when the heat gain of the wall is computed . 

௨ܶ௡ ൌ 	 ைܶ ൅ ܥ5° …………………………………………… .……… . . ሺ2.5ሻ 

     					ൌ 30 ൅ 5 ൌ  ܥ35°

c) Heating season with adjacent room unheated : 

For this case , the temperature difference across the separating wall is taken 

as one-half the temperature difference between the inside space and the 

outside air when the heat loss through the wall of the adjacent room is 

calculated : 
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∆ ௔ܶௗ௝ ൌ 0.5ሺ ௜ܶ െ 	 ௢ܶሻ……………………………………… . . ……… ሺ2.6ሻ 

  ∆ ௔ܶௗ௝ሺ݄݁ܽݎ݁ݐ݊݅ݓ/݃݊݅ݐሻ ൌ 0.5ሺ24.5 െ 	4ሻ ൌ  ܥ10.25°

 

d) Ground floors directly on the ground : 

The ground temperature needed for the calculation of the heat loss through 

such floors is taken 5 to 10°ܥ above the outside air temperature 

,Alternatively ,some arbitrary temperature difference between the inside 

space and the ground may be assumed .  

2.3  Overall heat Transfer Coefficient :  

     The overall heat transfer coefficient is a measure of the overall ability of a series 

of conductive and convective barriers to transfer heat . 

To calculate the heat gain from walls, ceiling, ground and doors, one need to 

calculate the value of overall heat transfer coefficient (U) for each one of them. 

The values of (U)is depends on the kind of material that content in walls ,ceiling .  

  


























































in
hk

x

k

x

k

x

out
ho

R
cond

R
n

ji
Rth

Rov
U

1

3

3

2

2

1

11

1

.1

1

.

1
.

…(2.7) 

The Unit of Overall Heat Transfer (U) is  KmW ./ 2  
 

Table (2.4): Overall heat Transfer Coefficient 
 

 
Type of construction Thickness 

[m]

U 
(W/ 

m².°C)     
Ext. Wall 0.35 0.86 
Inn. Wall 0.14 2.64 

Un-con. wall 0.30 2.36 
Ceiling between floor 0.40 0.833 

Ceiling 
last floor 

With brick 0.51 0.89 
Without brick 0.51 0.97 

Floor 0.37 2.14 
Window ----- 3.50 

Door Out steel ----- 5.80 
Door Inn. 

50 mm wood 0.045 
 

2.70 
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2.3.1 Sample Calculation for Heating loads for Director Room 1: 

 1-Heating loads calculation :  

 

Figure (2.2) :The Director  room 1 dimensions 

Calculate the heat loss from the Director  room 1 at the last floor as a sample :  

The height of the room = 3 m 

The height of the window = 1.5 m 

The height of the door= 2 m 

Heat loss through ceiling ( ሶܳ c) : 

Because of its construction, the ceiling is divided into two areas which are area A1 
and area A2. 

The area A1 is equal to: 

                   A1 = 
ସ

ହ
 Ac     ….………………………...…………………………..(2.8)  

                       =	
ସ

ହ
(23.41) = 18.73 m2 

And the area A2 is equal to: 

                    A2 = 
ଵ

ହ
 Ac     …………………………...…………………………(2.9) 

                         = 
ଵ

ହ
 (22.5) = 4.68 m2 
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                   ሶܳ ௖ ൌ ܷ஼ ൈ ஼ܣ ൈ ሺ ௜ܶି ௢ܶሻ	……… . . . … . ……… .………… .………ሺ2.10ሻ 

                         =(U1A1 +U2A2)ൈ( Ti  - To) 

ሶܳ c  = (0.89 ×18.73  + 0.97 ×4.68)( 24.5  - 4) 

ሶܳ c = 428.22 W. 

Heat loss through walls ( ሶܳ w) : 

The external wall area is : 

Aw,ex = [(5.33×3.0)+(5.0×3.0)]-[1.5(0.8+1.2+1.5)] =25.74 m2 

ሶܳ w,ex = (Uw,exൈ Aw,ex)ൈ( Ti  - To)  

        = (0.86× 25.74 ) (24.5-4) =453.79 W 

  There are one space beside the director room1 is unconditioned, so heat loss 
from unconditioned walls : 

The unconditioned temperature is calculate by equation (2.6) : 

Tun. = 0.5 (Ti  - To) 

          = 0.5 (24.5  - 4) = 10. 25	°C 

The unconditioned area is :  

Aw,un. =(3.82× 3.0) =11.46m2 

ሶܳ w,un. = (( Uun.= Uin) ×Aw,un.)( Ti  - Tun. ) =  (2.64×11.46)(24.5-10.25)  

          = 431.12 W 

           Now, the total heat loss from walls is : 

ሶܳ w,tot  = ሶܳ w,ex ൅ ሶܳ w,un.   = 453.97 + 431.12  =  885 W            

Heat loss through windows ( ሶܳ g): 

there are three windows at the two external wall 

 ௪௜௡ௗ.=1.5(1.5+1.2+0.8)=5.25m²ܣ

ሶܳ g = Ug Ag (Ti  - To) 

      =(3.5)( 5.25) (24.5-4)   = 376.69 W 		 

Heat loss through internal door ( ሶܳ d) : 

ሶܳ d = Ud Ad (Ti  - Ti.)    =(2.7)(2×.9 )(24.5-24.5)   
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     = 0.0 W with the same temperature  

 

Heat loss through floor( ሶܳ f) : 

ሶܳ f = Uf× Af (Tadj  - Ti.)   

     =(2.14)  × (23.41)  × (29 - 24.5) = 225.44 W  

      

Heat loss through infiltration ( ሶܳ inf) : 

The total heat load due to infiltration is given by the equation 

 ሶܳ inf.,g = 
௏௙ሶ

௩௢
 (hi - ho) ………………………………………………………(2.10)    

 = ρo ܸ ሶ݂  (hi - ho)  , while ρo =	1/݋ݒ 

          

Where:                                          

                  hi: Inside enthalpy of infiltrated air in(kJ/kg) 

                  ho: Outside enthalpy of infiltrated air in (kJ/kg)  

                 ܸ ሶ݂ : The volumetric flow rate of infiltrated air in (m3/s) 

  Specific volume in(m3/kg) ∶ ݋ݒ                

																	ܸ ሶ݂  = K × L  [0.613 ( ଵܵ× ܵଶ× ைܸ)2 ] 
2/3

                                                                                                                              

Where :  

                  K = the infiltration air coefficient.  

                  L: the crack length in meter.     

                	 ଵܵ: factor that depends on the topography of the location of the building                      

                 ܵଶ: coefficient that depends on the height of the building. 

                ைܸ: measured wind speed (m/s) 
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The value of K, ଵܵ and ܵଶ is obtained from Appendix A of Tables (2.6), (2.7) and 

(2.8) respectively. K =0.43 ,	 ଵܵ =1  , ܵ ଶ =0.79  ,	 ைܸ= 1.4 (m/s) from Palestinian code 

. 

 

Figure (2.3): One sample of  Sliding window 

The window is sliding as shown in Figure (2.3) ,then L for three windows with 

different dimension: 

L = [ (2×1. 5) + (3×1.5)]+ [ (2×1. 2) + (3×1.5)]+ [ (2×0.8) + (3×1.5)]  = 20.5 m 

Therefore ;  

ܸ ሶ݂  = (0.43) (20.5) [0.613( 1.0 × 0.79 × 1.4)2  ] 2/3                         

      = 7.2756 m3/h = 2.021× 10-3  m3/s 

From the psychometric figure (2.1) human comfort chart can obtain the following 

moist air properties that correspond to the given inside and outside design 

conditions :  

vo = 0.79 m3/kg  ,	݄௜ = 42 kJ/kg  , ݄௢ = 13kJ/kg  

ρo  = 1/ vo = 1.27 kg / m3 

The total heat loss due to infiltration is calculated by equation (2.10) as follows: 

Through window : 

ሶܳ inf.,g = ρo ܸ ሶ݂  (hi - ho) 

          = (1.27)( 2.021× 10-3 )( 42 – 13)  = 0.0744kW= 74.43 W 

    ሶܳ inf.,tot = ሶܳ inf.,g  = 74.43 W 

The total heat loss from the director room 1 is 
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    ሶܳ tot = ሶܳ w,tot + ሶܳ c + ሶܳ g + ሶܳ d +	 ሶܳ inf.  

           = 885 + 428.22+225.44+ 376.69  + 74.43 

           =1989.78 W 

  Take the safety factor of 10 % for each space of the residence to cover the 
miscellaneous and emergency heating loads then :   

   ሶܳ tot = 1989.78× 1.1 = 2188.76 [W]=2.19 [kW] 

 

Sample Room( 1):                                              

Inside Design Condition :        Ti = 24.5C ,  φi = 35% 
                                                   

Outside Design Condition :     To = 4 C  ,    φo = 72%  

 

                 Table (2.5) Summary of heating loads calculations:  
 

 Area (m2) U 
(W/m2.°C)

(Ti – To) °C QLoss 
(W) 

Walls 
Wallin , un 

con. 
11.46 2.64 (24.5-10.25) 

=14.25 
432.12 

Wall out 25.74 0.86 (24.5-4) = 
20.5 

453.79 

Ceiling Aceiling=23.41 
(m²) 

U1=0.89 (24.5-4) = 
20.5 

428.22 

A1=18.7m² U2=0.97 
A2=4.68m²  

Floor 23.41 2.14 (29-24.5) = 
4.5 

225.44 

Windows 5.25 3.5 (24-4) = 20 376.69 
Doors 

Door in 1.8 2.7 (24.5-24.5) 
=0 

 ــــــ

Infiltration 
Infiltration 
Windows 

 74.43 ــــــ ــــــ ــــــ

Infiltration 
Doors 

 ــــــ ــــــ ــــــ ــــــ

  Q Loss (W) 1989.78 
 Q[W]loss * 

Safety Factor 
(10%) 

2188.76 ܳ  2.19 [kW] ݏݏ݋݈

 



15 
 

2.3.2  Sample Calculation for Cooling loads for Director Room 1: 

  

Figure (2.4) :The Director  room 1 dimensions 

 

CLTD Values  : 

ሺCLTDሻ	ୡ୭୰୰.= (CLTD + LM) k + (25.5 - Tin) + (To,m - 29.4) f…….…….(2.11)  

Where: 
CLTD: cooling load temperature difference, ˚C 
LM: latitude correction factor. 
k: color adjustment factor. 
Tin: inside comfort design temperature, ˚C 
f: attic or roof fan factor. 
To,m: outdoor mean temperature,°C 

F=1  there is no attic or roof fan 

K=1 for dark color walls 

The values of   LM (latitude correction factor) is obtained from (Appendix A) 
Table (2.10) . 

For Hebron city: Latitude: 31°31′45″ N 

Solar time = 12 hours in summer (from Palestinian code) 

Then the CLTD sunlit roof =13 ° 

DR = Tave,max-Tave,min  = (29.1-17.7)=11.4 °C 

To,m=  To-	
஽ோ

ଶ
  = To-5.7 =  30 - 5.7 = 24.3 °C 
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Where  

To,m is the outdoor mean temperature. 

DR : the daily range temperature which equals to the difference between the average 
maximum and average minimum daily temperatures for the warmest month of the 
summer season . 

Tave.max. = 29.1 °C , Tave. min.  = 17.7  °C   from Palestinian code in July  

Where:  Tave,max  and  Tave,min   is the average maximum and average minimum daily 
temperatures for the warmest month of the summer season . 

 

Table (2.6):Value of CLTD corr.  for the sunlit roof by 
solar effect  : 

Type LM 
CLTD 
 (°C) 

CLTDcorr 

( °C) 
Horizontal Roofs 0.5 13 9.4 

North wall 0.5 5 1.4 
South wall -1.6 6 0.3 
East wall 0 10 5.9 
West wall 0 8 3.9 

NE 0.5 8 4.4 
NW 0.5 7 3.4 
SE -0.5 9 4.4 
SW -0.5 8 4.5 

NNE, NNW 0.5 _ _ 
ENE , WNW 0 _ _ 
ESE , WSW -0.5 _ _ 
SSE , SSW -1.6 _ _ 

 

For 12 hr solar time  of the external walls we get the CLTD  values  . 

CLTD corr.  for the sunlit roof : 

(CLTD) corr. sunlit roof = (CLTD + LM) k + (25.5 - Tin) + (To,m - 29.4) f    

                                        = (13+0.5)  × 1  +     (25.5-24.5)  + (24.3-29.4)  × 1 

                                        =  9.4 °C 
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Table (2.7) the value of CLTD corr.  (°C) by  Solar Transmission: 
 

Glass 
windows 
direction 

LM CLF SHG 
W/m2 

SC CLTD 
(°C) 

CLTD 
corr.  (°C)

N 0.5 0.7 126 0.82 5 1.4 
E 0 0.39 678 0.82 5 0.9 
S -1.6 0.52 227 0.82 5 0.3 
W 0 0.14 678 0.82 5 0.9 
NE 0.5 0.33 527 0.82 5 1.4 
SE -0.5 0.51 473 0.82 5 0.4 
SW -0.5 0.23 473 0.82 5 0.4 
NW 0.5 0.17 527 0.82 5 1.4 

 

Where CLF is the cooling load factor for glass windows (medium construction) 
without interior shading from table (2.15) . 

LM: from table (2.10), SHG: from table (2.12), CLTD : from table (2.11) . 

Cooling Loads : 

1. Infiltration :  

Using Crackage method  : 

                 ሶܳ inf.,g = 
௏௙ሶ

௩௢
 (ho – hi)...................................................................................  (2.15) 

Where:                                          

                  hi: Inside enthalpy of infiltrated air in(kJ/kg) 

                  ho: Outside enthalpy of infiltrated air in (kJ/kg)  

                 ܸ ሶ݂ : The volumetric flow rate of infiltrated air in (m3/s) 

       ܸ ሶ݂  = K × L  [0.613 ( ଵܵ× ܵଶ× ைܸ)2 ] 
2/3

  ................................................... (2.16) 

Where:  

                  K = the infiltration air coefficient.  

                 L: the crack length in meter.     

                ଵܵ: factor that depends on the topography of the location of the building                      

                 ܵଶ: coefficient that depends on the height of the building. 

                ைܸ: measured wind speed (m/s) 
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The value of k, S1 and S2 is obtained from Appendix A ,Tables (2.6), (2.7) and 

(2.8) respectively. K =0.43 , ଵܵ =1.0 , ܵ2 =0.79 ,	 ைܸ= 1.4 (m/s)    from Palestinian 

code . 

And  the window is sliding: 

L = [ (2×1. 5) + (3×1.5)]+ [ (2×1. 2) + (3×1.5)]+ [ (2×0.8) + (3×1.5)] = 20.5 m      

Therefore ;  

ܸ ሶ݂   = K × L [0.613 ( ଵܵ× ܵଶ× ைܸ)2 ] 
2/3

                                                                                                                              

ܸ ሶ݂  = (0.43) (20.5) [0.613( 1 × 0.79 × 1.4)2  ] 2/3 =7.2756 m3/h = 2.021×10-3 [m3/s] 

ሶܳ nf.,g = 
௏௙ሶ 	

௩௢
 (ho – hi)  = ሺ2.021 ∗ 10ିଷሻ/0.88 (68.5 – 45) = 0.0539 [kW] = 53.94W. 

 

2. Ventilation: 

   From Table (2.20) the minimum outside air requirements for mechanical 
ventilation for the areas of office space =10 L/s/p . 

Vጠ v = 10 * 3 person = 30 L/s = 0.030 m3/s 

ሶ݉ v = 
୚ጠ୴

୚ጠ୭
  = 

଴.଴ଷ଴

଴.଼଼
   = 0.034 Kg/s . 

Q˙
 vn. = ሶ݉  ×Cp air × (Tout -Tin)  = 0.034*1.005*(30-24.5) =0.1879 [kW] =187.93W. 

 

Now for the South West inner wall:  

There is a part of this wall near to conditioned space at the same temperature( 
secretary room1) ,so 

Q̓ = U*A*ΔT  = 0.0 W 

And there is another wall unconditioned space so : 

Auncon.,wall= (3.82 × 3.0) = 11.46 m2 

Q̓un con.,wall SE= Uuncon.,wall× A× (ΔTadj,cooling )=  2.64 ×  (11.46)×  28.2 = 853.17 W 

   

Q̓  from the north wall(secretary room1)= Uinn,wall*A*(ΔTadj,cooling ) = 
2.64*(11.76)*0.0=    0.0 W (Because there is another conditioned space at the same 
temperature ) . 
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For the South West wall: 

A SW,window = [(0.8×1.5)]= 1.2 m2 

A SW wall = (5.33×3.0) = 15.99 m2 

Q̓ SW, wall  = Uouter wall×A×CLTDcorr = 0.86×15.99×4.5 = 61.88 W 

 

A NW,window = [(1.2×1.5)+(1.5×1.5) = 4.05 m2 

A NW, wall = (5.0×3.0 )= 15m2 

Q̓ NW, wall  = Uouter wall×A×CLTDcorr = 0.86×15.0×3.4 = 43.86 W 

 

Q̓ SW window  =  Q̓solar effect + Q̓solar transmission 

Q̓solar effect, SW = Uwindow×Aw×CLTDcorr, sw = 3.5×1.2×0.4 = 1.7 W 

Q̓solar transmission, SW= A×SHG×SC×CLF = 1.2×473×0.82×0.51 = 237.37 W 

Q̓SW, window  =  1.7+ 237.37= 239 W 

 

For the NW wall : 

A NW,window = 4.05 m2 

ANW,wall =15 m2 

Q̓ wall ,NW = Uouter wall×A×CLTDcorr = 0.86×15×3.4 = 43.86 W 

Q̓solar effect, NW = Uwindow×Aw×CLTDcorr,w = 3.5×4.05×1.4= 19.85 W 

Q̓solar transmission, NW = A×SHG×SC×CLF = 4.05×527×0.82×0.17 = 297.5 W 

Q̓NW, window  =  19.85+297.5 = 317 W 

For ground and ceiling : 

Q̓ground  = Ug×A× (Tg-Ti) = 2.14×23.41× (26-24.5) = 75 W 

U1,C= 0.89 [W/m².°C] 

A1,C=
ସ

ହ
  ×23.41= 18.73 m2 

U2,C= 0.97 [W/m².°C] 

A2,C=
ଵ

ହ
  ×23.41= 4.7 m2 
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Q̓ceiling = (U1c×A1 + U2c×A2)× CLTDcorr,roof  = [( 0.89×18.73) + (0.97×4.7)× 9.4 
=199.5W 

Heat gain due to lights : 

P୪୧୥୦୲/୫మ= 30 W/m2 

CLFLT = 0.82 FOR 10 hours of operation from table (2.17) Appendix A . 

Q̓Lt = 
୔

୫ଶ
 *A*CLFLT = 30*23.41*0.82 = 575.88 W 

 

Heat gain due to occupants : 

Total heat gain = 145 W/person 

Sensible heat gain = 87 W/person 

CLFoc = 0.85 for 10 hours in space  from table (2.18)  . 

Q̓oc.sensible = No.of persons * 
୔	ୱୣ୬

୮ୣ୰ୱ୭୬
*CLFoc = 3*87*0.85 = 221.85 [W] 

Q̓oc.latent  = No.of persons * 
୔	୪ୟ୲

୮ୣ୰ୱ୭୬
 = 3*(145-87) = 174 [W] 

Q̓oc., tot = 221.85 + 174 = 395.85 W   

 

Table (2.8) External Cooling Loads : Conduction due to 
(ΔT): 

Surface 
Area 
[m2] 

U [W/m2. °C] 
ΔT  
[°C] 

Q̓  [W] 

South West Wall 15.99 0.89 5.5 78.3 
North West Wall 15 0.89 5.5 73.4 

Roof Ceiling 23.41 U1=0.89,U2=0.97 5.5 75 

SE uncond. wall 11.46 2.64 3.7 853.2 

  Total 1079.9 
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i) Transmitted heat gains : 

Table (2.9) : Transmitted heat gains: 
 

Surface Area 
(m2) 

SHG 
(W/m2) 

SC CLF Q̓  (W) 

SW Glass 1.2 473 0.82 0.23 237.37 
NW Glass 4.05 527 0.82 0.17 297.5 
   Total 534.87 

 

ii) Conduction due to CLTD : 

Table (2.10) Conduction due to (CLTD):  
 

Surface Area 
(m2) 

CLTD 
(°C) 

LM CLTDcorr 

(°C) 
Q̓  

(W) 

SW wall 15.99 8 -0.5 3.4 61.9 
SW Glass window 1.2 5 -0.5 0.4 1.7 

NW wall 15 7 0.5 3.4 43.86 
NW Glass Window 4.05 5 0.5 1.4 19.85 

Ceiling 23.41 13 0.5 9.4 199.5 
 Total 326.81 

 

2) Internal Cooling loads : 

Table (2.11) Internal Cooling Loads:  

Item Q̓  (W) 

Lights 575.88 

Occupants 395.85 

 Total 971.73 

 

3) Infiltration: 

Table (2.12): The value of Infiltration :
item Q̓  (W) 

Infiltration 53.94 
 Total 53.94 

4) ventilation : 

 Table (2.13) : The value of Ventilation:  

item Q̓  (W) 

Ventilation  187.93 

  Total 187.93 
 

Multiply the final result with Factor Of Safety for this room (F.O.S) 10%  
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ሶܳ ்௢௧௔௟	௥௢௢௠  = ∑ ሶܳ  ൈ F.O.S  

=[ 1079.9+534.87+326.81+971.73+53.94+187.93]ൈ1.1 

= 3155.2ൈ1.1 = 3470.7 W  

= 3.5 kW = 1 Ton Refrigerant  

Ventilation Load Summary for Toilet and kitchen is listed in the following 
table: 

Table (2.14) : Ventilation for twenty four Toilets and eight 
Kitchens : 
 

Unit 
Type 

Area 
( m2) 

Q̓ vent. 
(kW)  

Q̓ vent 
(kW) with 
1.1 F.O.S 

Number 
 Of Unit 

Total Of 
Q̓ Vent. (kW) 

Kitchen 7.63 0.075 0.083 8 0.664 
Toilet 17 0.188 0.207 24 4.968 

  SUM Total 5.632 
 

The Total ventilation loads = 5.6 [kW] 

 

2.4  Estimation Of Heating and Cooling loads : 

Heating and Cooling Loads for each Floors is listed in the following table: 

Table (2.15):Summary heating and cooling loads:  

Floors Area 
( m2) 

Q̓ heating 
[kW]with  Safety 

Factor 

Q̓ cooling  
[kW] with 

Safety Factor  

First 282 67.86 54.17 
Second 278 66.86 53.39 
Third 278 66.86 53.39 
Fourth 278 71.1 57.65 
Total 1116 272.68 218.6 
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2.5  Variable Refrigerant Flow System 
 
2.5.1 Overview 

 
   The primary function of all air-conditioning systems is to provide thermal 

comfort for building occupants. There are a wide range of air conditioning systems 

available, starting from the basic window-fitted units to the small split systems, 

to the medium scale package units, to the large chilled water systems, and currently 

to the variable refrigerant flow (VRF) systems. 

Variable refrigerant flow (VRF) is an air conditioning system configuration where 

there is one outdoor condensing unit and multiple indoor units. The term variable 

refrigerant flow refers to the ability of the system to control the amount of 

refrigerant flowing to the multiple evaporators (indoor units), enabling the use of 

many evaporators of differing capacities and configurations connected to a single 

condensing unit. The arrangement provides an individualized comfort control, 

and simultaneous heating and cooling in different zones. 

Currently widely applied in large buildings especially in Japan and Europe, these 

systems are just starting to be introduced in the U.S. The VRF 

technology/system was developed and designed by Daikin Industries, Japan 

who named and protected the term variable refrigerant volume (VRV) system 

so other manufacturers use the term VRF "variable refrigerant flow". In essence 

both are same. 

 

2.5.2 Variable Refrigerant Flow description 
 

VRF systems are similar to the multi-split systems which connect one outdoor 

section to several evaporators. VRF systems continually adjust the flow of 

refrigerant to each indoor evaporator. The control is achieved by continually 

varying the flow of refrigerant through a pulse modulating valve (PMV) whose 

opening is determined by the microprocessor receiving information from the 

thermostat sensors in each indoor unit. The indoor units are linked by a control 

wire to the outdoor unit which responds to the demand from the indoor units by 

varying its compressor speed to match the total cooling and/or heating 

requirements. 
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VRF systems promise a more energy-efficient strategy (estimates range from 11% 

to 17% less energy compared to conventional units) at a some what higher cost. 

 

Figure (2.5) : VRF System with multiple indoor 
evaporator units 

 

    The modern VRF technology uses an inverter-driven scroll compressor and 

permits as many as 48 or more indoor units to operate from one outdoor unit (varies 

from manufacturer to manufacturer). The inverter scroll compressors are capable 

of changing the speed to follow the variations in the total cooling/heating load as 

determined by the suction gas pressure measured on the condensing unit. The 

capacity control range can be as low as 6% to 100%. 

 

Refrigerant piping runs of more than 200 ft are possible, and outdoor units are 

available in sizes up to 286,600 Btu/ h = (84 kW). 
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       A schematic VRF arrangement is indicated below: 

 

 
Figure (2.6) : A schematic VRF arrangement 

 

VRF systems are engineered systems and use complex refrigerant and oil control 

circuitry. The refrigerant pipe-work uses a number of separation tubes and/or 

headers (refer schematic figure above). 

A separation tube has 2 branches whereas a header has more than 2 branches. 

Either of the separation tube or header, or both, can be used for branches. 

However, the separation tube is never provided after the header because of 

balancing issues. 

 

Figure (2.7) : Separation and header tubes 
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2.5.3 Design considerations for VRF system 

Deciding what HVAC system best suits your application will depend on several 

variables such as building characteristics, cooling and heating load requirements, 

peak occurrence, simultaneous heating and cooling requirements, fresh air needs, 

accessibility requirements, minimum and maximum outdoor temperatures, 

sustainability, and acoustic characteristics. 

 

Building Characteristics : 

 

VRF systems are typically distributed  systems – the outdoor unit is kept at a far off 

location like the top of the building or remotely at grade level and all the evaporator 

units are installed at various locations inside the building. Typically the refrigerant 

pipe-work (liquid and suction lines) is very long, running in several hundreds of 

feet in length for large multi-story buildings. Obviously, the long pipe lengths will 

introduce pressure losses in the suction line and, unless the correct diameter of pipe 

is selected, the indoor units will be starved of refrigerant resulting in insufficient 

cooling to the end user. So it is very important to make sure that the pipe sizing is 

done properly, both for the main header pipe as well as the feeder pipes that feed 

each indoor unit. The maximum allowable length varies among different 

manufacturers; however the general guidelines are as follows: 

 The maximum allowable vertical distance between an outdoor unit and its 

farthest indoor unit is 164 ft. 

 The maximum permissible vertical distance between two individual indoor 

units     is 49 ft. 

 The maximum overall refrigerant piping lengths between outdoor and the 

farthest indoor unit is up to 541 ft. 

Note: The longer the lengths of refrigerant pipes, the more expensive the initial and 

operating costs. 
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Figure (2.8) : Design limits in VRF system 
 

Sustainability 
 

One attractive feature of the VRF system is its higher efficiency compared 

to conventional units. Cooling power in a VRF system is regulated by means 

of adjusting the rotation speed of the compressor which can generate an energy 

saving around 30%. 

A VRF system permits easy future expansion when the conditions demand. 

Over sizing however, should be avoided unless a future expansion is planned. 

 

 

 

 

 

 

 

 

 

 

Figure (2.9) : Pipe work schematic
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Other sustainability factors include: 
 
 Use of non-ozone depleting environment-friendly refrigerants such as R 410a . 

 Opting for heat pump instead of electrical resistance heating in areas demanding 

both  cooling and heating . 

Heat pumps offer higher energy efficiency. 
 

 

Simultaneous Heating and Cooling 
 

Some manufacturers offer a VRF system with heat recovery feature which is 

capable of providing simultaneous heating and cooling. The cost of a VRF-HR 

is higher than that of a normal VRF heat pump unit and therefore its application 

should be carefully evaluated. 

More economical design can sometimes be achieved by combining zones with 

similar heating or cooling requirements together. For example, the areas that 

may require simultaneous heating and cooling are the parametric and interior 

zones. Parametric areas with lot of glazing and exposure especially towards 

west and south will have high load variations. A VRF heat pump type system 

is capable of providing simultaneous heating and cooling exceeding 6 tons 

cooling requirement. 

 

Using VRF heat pump units for heating and cooling can increase building 

energy efficiency. The designer must evaluate the heat output for the units at 

the outdoor design temperature. Supplemental heating with electric resistors shall 

be considered only when the heating capacity of the VRF units is below the 

heating capacity required by the application. Even though supplemental heating 

is considered, the sequence of operation and commissioning must specify and 

prevent premature activation of supplemental heating. 

 

First Costs 
 

The installed cost of a VRF system is highly variable, project dependent, and 

difficult to pin down. Studies indicate that the total installed cost of a VRF 

system is estimated to be 5% to 20% higher than air or water cooled chilled 

water system, water source heat pump, or rooftop DX system providing 
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equivalent capacity. This is mainly due to long refrigerant piping and multiple 

indoor evaporator exchanges with associated controls. Building owners often 

have no incentive to accept higher first costs, even if the claimed payback period 

is short, as the energy savings claims are highly unpredictable. 

2.6  Advantages of VRF system : 

 

 

Figure (2.10) : VRV provides a total solution for integrated climate control 

 

VRF systems have several key benefits, including: 
 

1. Installation Advantages. 

VRF systems are lightweight and modular. Each module can be transported easily 

and fits into a standard elevator. 

2. Design Flexibility. 

A single condensing unit can be connected to many indoor units of varying 

capacity (e.g., 0.5 to 4 tons [1.75 to 14 kW]) and configurations (e.g., ceiling 

recessed, wall mounted, floor console). Current products enable up to 20 indoor 

units to be supplied by a single condensing unit. Modularity also makes it easy 

to adapt the HVAC system to expansion or reconfiguration of the space, which 

may require additional capacity or different terminal units. 

3. Maintenance and Commissioning. 

VRF systems with their standardized configurations and sophisticated electronic 

controls are aiming toward near plug-and-play commissioning. 
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4. Comfort. 

Many zones are possible, each with individual set point control. Because VRF 

systems use variable speed compressors with wide capacity modulation 

capabilities, they can maintain precise temperature control, generally within ±1°F 

(±0.6°C), according to manufacturers’ literature. 

5. Energy Efficiency. 

The energy efficiency of VRF systems derives from several factors. The VRF 

essentially eliminates duct losses, which are often estimated to be between (10-20) 

percent of total airflow in a ducted system. VRF systems typically include two 

to three compressors, one of which is variable speed, in each condensing unit, 

enabling wide capacity modulation. This approach yields high part-load 

efficiency, which translates into high seasonal energy efficiency, because HVAC 

systems typically spend most of their operating hours in the range of 40% to 

80% of maximum capacity. 

6. Refrigerant piping 

 Runs of more than 200 feet (60.96 m) are possible and outdoor units are available 

in sizes up to 268,000 Btu/ h (84 kW). 
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2.7  Selection units 
 

This section talks about selection of outdoor and indoor units of VRF system, 

depending on the “Samsung VRF catalogue”, since this company product is 

existing in Hebron. 

Outdoor and indoor units are selected according to the thermal load of the building. 

Outdoor unit 

It was chosen three outdoor units with capacity of individual is 60.508 TR DVM S 
(New)HP Compact (Module) , Cooling capacity = 212.8 kW , Heating capacity = 
239.4 kW . 

 

Table  (2.16): Outdoor units (Heat Pump) 
 

Outdoor Unit Name Dimension 
(Mm) 

Capacity

HP 

Cooling 

[kW] 

Heating 

[kW] 

No.

AM300KXVAGH/TK 1295*1795*765 30 84 94.5 1 

AM240KXVAGH/TK 1295*1795*765 24 67.2 75.6 1 

AM220KXVAGH/TK 1295*1795*765 22 61.6 69.3 1 

 Total 76 212.8 239.4 3 

 

Indoor unit 
 

In this project there are three types of indoor units selected, which are split , 

cassette and mini cassette units. The split unit is used for bedrooms, and the 

cassette units are used for reception and restaurant , and mini cassette units are used 

for passages and breakfast hall . 

The figure below shows the three types of selected units: 
 

 
 

Figure (2.11) : Spilt , Cassette S, Mini cassette and 360 cassette of Indoor 
Units 
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The selected Outdoor and Indoor units for the building are listed in the tables 
below: 

 
Table ( 2.17): Bill of Quantity of Outdoor and Indoor units for All Floors : 

 

Outdoor Unit 

Fl Name 
Model 
 name 

Quantity Fl Name Model name Quan. 

R
oo

f 

O
ut

do
or

 

A
M

22
0K

X
V

A
G

H
/T

K
 

1 

4F 3RD-ROOM-01 AM090KN4DEH/TK 3 
4F 3RD-ROOM-02 AM045KN4DEH/TK 1 
4F 3RD-ROOM-04 AM045FNNDEH/TK 2 
4F 3RD-ROOM-05 AM036FNNDEH/TK 1 
4F 3RD-ROOM-07 AM028FNNDEH/TK 2 
4F 3RD-ROOM-06 AM022FNTDEH/TK 1 
4F 3RD-ROOM-08 AM045FN4DEH/TK 1 

3F 
2ND-ROOM-

01_1 
AM071KN4DEH/TK 4 

3F 2ND-ROOM-02 AM022FNQDEH/TK 2 

A
M

24
0K

X
V

A
G

H
/T

K
 

1 

3F 2ND-ROOM-03 AM056FNNDEH/TK 1 
3F 2ND-ROOM-04 AM036FNNDEH/TK 3 
3F 2ND-ROOM-06 AM112FNMDEH/TK 1 
3F 2ND-ROOM-12 AM045FNNDEH/TK 1 
3F 2ND-ROOM-14 AM090FNMDEH/TK 1 

2F 
1ST-ROOM-

01_1 
AM071KN4DEH/TK 5 

2F 1ST-ROOM-03 AM036FNNDEH/TK 2 
2F 1ST-ROOM-03 AM045FN4DEH/TK 2 
2F 1ST-ROOM-05 AM112FNMDEH/TK 1 

A
M

30
0K

X
V

A
G

H
/T

K
 

1 

2F 1ST-ROOM-06 AM022FNQDEH/TK 2 
2F 1ST-ROOM-11 AM090FNMDEH/TK 1 

1F 
GR-ROOM-

01_1 
AM071KN4DEH/TK 2 

1F GR-ROOM-02 AM056KN4DEH/TK 3 
1F GR-ROOM-03 AM036FNNDEH/TK 2 
1F GR-ROOM-05 AM022FNQDEH/TK 1 
1F GR-ROOM-06 AM056FN4DEH/TK 1 
1F GR-ROOM-08 AM045FN4DEH/TK 2 
1F GR-ROOM-10 AM022FNTDEH/TK 1 
1F GR-ROOM-11 AM112FNMDEH/TK 1 

Total of Outdoor 
Units 

3 Total of Indoor Units 50 
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Table ( 2.18): Outdoor And Indoor Nominal Capacity [kW] 
 

Name Model name 
ID  

Type 

Nominal 
Capacity 
Cooling 

[kW] 

Nominal 
Capacity 
Heating 

[kW] 

Dimension 
[Mm] 

Qty. 

3RD-ROOM-01 AM090KN4DEH/TK 360 Cassette 9 10 947x281x947 3 
3RD-ROOM-02 AM045KN4DEH/TK 360 Cassette 4.5 5 947x281x947 1 

3RD-ROOM-04 AM045FNNDEH/TK 
4Way 

CASSETTE 
(600 x 600) 

4.5 5 575x250x575 2 

3RD-ROOM-05 AM036FNNDEH/TK 
4Way 

CASSETTE 
(600 x 600) 

3.6 4 575x250x575 1 

3RD-ROOM-07 AM028FNNDEH/TK 
4Way 

CASSETTE 
(600 x 600) 

2.8 3.2 575x250x575  

3RD-ROOM-06 AM022FNTDEH/TK Neo Forte 2.2 2.5 825x285x189 1 

3RD-ROOM-08 AM045FN4DEH/TK 
4Way Cassette 

S 
4.5 5 840x204x840 1 

2ND-ROOM-
01_1 

AM071KN4DEH/TK 360 Cassette 7.1 8 947x281x947 4 

2ND-ROOM-02 AM022FNQDEH/TK Neo Forte 2.2 2.5 825x285x189 2 

2ND-ROOM-03 AM056FNNDEH/TK 
4Way 

CASSETTE 
(600 x 600)  

5.6 6.3 575x250x575 1 

2ND-ROOM-04 AM036FNNDEH/TK 
4Way 

CASSETTE 
(600 x 600) 

3.6 4 575x250x575 3 

2ND-ROOM-06 
AM112FNMDEH/T

K 
MSP Duct 11.2 12.5 

1150x320x48
0 

1 

2ND-ROOM-12 AM045FNNDEH/TK 
4Way 

CASSETTE 
(600 x 600) 

4.5 5 947x281x947 1 

2ND-ROOM-14 
AM090FNMDEH/T

K 
MSP Duct 9 10 

1150x260x48
0 

1 

1ST-ROOM-01_1 AM071KN4DEH/TK 360 Cassette 7.1 8 947x281x947 5 

1ST-ROOM-03 AM036FNNDEH/TK 
4Way 

CASSETT E 
(600 x 600) 

3.6 4 575x250x575 2 

1ST-ROOM-03 AM045FN4DEH/TK 
4Way Cassette 

S 
4.5 5 840x204x840 2 

1ST-ROOM-05 
AM112FNMDEH/T

K 
MSP Duct 11.2 12.5 

1150x320x48
0 

1 

1ST-ROOM-06 AM022FNQDEH/TK Neo Forte 2.2 2.5 825x285x189 2 

1ST-ROOM-11 
AM090FNMDEH/T

K 
MSP Duct 9 10 

1150x260x48
0 

1 

GR-ROOM-01_1 AM071KN4DEH/TK 360 Cassette 7.1 8 947x281x947 2 
GR-ROOM-02 AM056KN4DEH/TK 360 Cassette 5.6 6.3 947x281x947 3 

GR-ROOM-03 AM036FNNDEH/TK 
4Way 

CASSETTE 
(600 x 600) 

3.6 4 575x250x575 2 

GR-ROOM-05 AM022FNQDEH/TK Neo Forte 2.2 2.5 825x285x189 1 

GR-ROOM-06 AM056FN4DEH/TK 
4Way Cassette 

S 
5.6 6.3 840x204x840 1 

GR-ROOM-08 AM045FN4DEH/TK 
4Way Cassette 

S 
4.5 5 840x204x840 2 

GR-ROOM-10 AM022FNTDEH/TK Neo Forte 2.2 2.5 825x285x189 1 

GR-ROOM-11 
AM112FNMDEH/T

K 
MSP Duct 11.2 12.5 

1150x320x48
0 

1 
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2.8  Mechanical Ventilation : 
 

Ventilation is the process of supplying and removing air by natural or mechanical 

means to and from a building. The design of a building’s ventilation system 

should meet the minimum requirements of the building (Ventilating Systems) 

regulations. 

 

There are two ways for Ventilation: 

 “Natural ventilation” covers uncontrolled inward air leakage through 

cracks, windows, door ways and vents (infiltration) as well as air 

leaving a room (exfiltration) through the same routes. Natural 

ventilation is strongly affected by weather conditions and is often 

unreliable. 

 Mechanical or forced ventilation is provided by air movers or fans in 

the wall, roof or air conditioning system of a building. It promotes the 

supply or exhaust air flow in a controllable manner. 
 

The air flow rate into a room space, for general mechanical supply and extract 

systems, is usually expressed in: 

1. Air changes per hour 

2. An air flow rate per person 

3. An air flow rate per unit floor area 

An air change per hour (ACH) is the most frequently used basis for 

calculating the required airflow. Air changes per hour are the number of times 

in one hour an equivalent room volume of air will be introduced into, or 

extracted from the room space. 

 

Table (2.19) : Ventilation rate 
 

Room Volume(m³)
Ventilating Rate 
(L/s) (CFM) 

Kitchen 22.92 63.5 134.6 
Man Toilet 9.67 26.8 56.4 

Woman Toilet 9.67 26.8 56.4 
Handicapped 

toilet 
13.69 37.9 80.4 
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Type of suction fan is TOSHEPA WALL VENTILATOR VRH-30S1which have 

the following specifications : 

 

 AC 220 V/ 50 Hz. 
 

 Plastic body and blades. 
 

 2 directions . 
 

 Easy for cleaning. 
 

 Safety back window. 
 

 More than 5000 working 

 

 

 



 

 

 

 

 

 

 

 

Chapter Three 

 

Plumbing System  
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3.1 Introduction  

 

    Plumbing is the art and science of installing pipes in buildings, fixtures and other 

appurtenances for bringing in the water supply and removing liquid and 

waterborne wastes. Plumbing systems are one of the most important parts of 

building design because it's prevent transmission of disease, hygiene, remove the 

dirty water and etc. 

 

     Plumbing includes many systems in buildings, the figure below shows the 

details of the plumbing systems. 

 
Plumbing Systems

 
Figure (3.1): Plumping systems types  

 

    Grey water treatment which means all wastewater that is discharged from a 

building excluding black water. This includes water from lavatories and kitchen 

sinks. 

 

    The main purpose of grey water recycling and treatment is to substitute the 

precious drinking water in applications which do not require drinking water 

quality ; with grey water recycling it is possible to reduce the amounts of fresh 

water consumption as well as wastewater production in addition to reducing the 

water bills. 

 

    In water treatment the main process is using the sand filter to achieve the 

required percentage of recycled water. 

 

Potable water supply

supply Cold water

Hot water supply

Hot water return

Drainage systems

Sanitary drainage

Black water

Grey water

Storm drainage
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3.2 Water supply system 

3.2.1 Overview 

There are two types of water distribution systems for buildings: 

1. Up feed distribution system. 

2. Down feed distribution system. 
 

  The system that we will be use to this building is Down feed distribution system. 
 

the system which operates by pumping the water from the city main or suction 

tank at the ground floor to a roof tank from which the fixture units are fed . 

 

  The design of main water supply for the building needs to take into consideration 

the actual and anticipated future consumption. Moreover , size of water main pipe, 

and required pressure of water are essential . 

 

3.2.2  Calculations of  hot and cold water supply systems : 

 

   To determine the pipe size for cold and hot water supply system , the water  supply 

fixture unit (WSFU) for each fixture unit must be determined and total fixture unit 

on each piping run out be calculated, the minimum flow pressure required at the 

critical fixture unit must be determined. 

 

There is one fixture unit (kitchen sink) (WSFU) as follow: 

 

Figure (3.2): Sample WSFU 
 

 



38 
 

1. kitchen sink: is a fixture unit needs cold and hot water supplies as shown in Table 

A(3.3)  the value Fixture Units of the kitchen sink  for a public use is (4) , while the 

daily use is not too much will take the private use Fixture Units (2). 
 

Or hot water only was needed then this value should be multiplied by (3/4), so 

the demand of the kitchen sink will be as follow: 

a. (2 ) WSFU for both hot and cold water demand. 

b. (3/4)ൈ2  WSFU for hot or cold water only. 
 

2. Water closet: is a fixture unit needs cold supplies , the value of Fixture Units of 

the Water closet for General use is (5 ). 
 

3. Lavatory: is a fixture unit needs cold and hot water supplies , the value Fixture 

Units of the lavatory for General use is (2) , while if cold or hot water only was 

needed then this value should be multiplied by (3/4), so the demand of the Toilet 

will be as follow: 

a. Fixture Units (2) for both hot and cold water demand. 

b.   (3/4)ൈ2 Fixture Units for hot or cold water only . 

 
 

 

 

 

 

 

 

 

The amount of water supply fixture unit cold water is 12 fixture unit load so we use 

the Table A(3.3) for estimating demand to calculate the required amount of water 

which is equal (9.2) gallon per minute (gpm) by using the interpolation. 

 

Table (3.1): The Fixture Unit load 
 

 

Fixture 
unit  

 
No. Of 
Fixture 

 

 
WSFU 

WSFU 
cold 
water 

WSFU 
hot 

water 

No. of 
FU hot 
,cold  

Kitchen 
Sink 

1 3
4
ൈ 2 

1.5 1.5 2 

Lavatory 
(general) 

3 3
4
ൈ 2 

4.5 4.5 6 

Water 
Closet 

(cleaning) 

 
3 

 
 2 

 
6 

 
0 

 
6 

∑ WSFU 7 --- 12 6 14 
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Table (3.2): The load of Fixture Units and Demand (gpm) 
 

No. Of 
Floors Zone 

Load, WSFU  Demand, (gpm) 

Cold 
water

Hot  
water

Hot , 
Cold 
water 

 
Cold 
water 

 
Hot 

water 

Hot , 
Cold 
water 

Ground  B 12 6 14 9.2 5 10.4 
First  B 12 6 14 9.2 5 10.4 

Second  A 12 6 14 9.2 5 10.4 
B 12 6 14 9.2 5 10.4 

Third  A 12 6 14 9.2 5 10.4 
B 12 6 14 9.2 5 10.4 

Fourth  A 12 6 14 9.2 5 10.4 
B 12 6 14 9.2 5 10.4 

Total -- 96 48 112 73.6 40 83.2 

 
 

3.2.3 Pipe size calculations: 

 

  Using Down feed distribution system where the water from the gravity tank on the 

roof serves the floor below by gravity system . 

In this system , the static pressure will be the main pressure , and the equation of 

flow will be  :  

Static pressure=Friction head loss+ Minimum flow pressure…….……........…(3.1) 

 

 Using the Table A(3.1) Minimum pressure required by typical plumbing 

fixture and the (kitchen sink) is the critically fixture unit, the minimum flow 

pressure is (8 )psi. 

 

static pressure = 8m ൈ ቀ ଵ୤୲

଴.ଷ଴ସ଼୫
ቁ ൈ ቀ0.433 ୔ୱ୧

ଵ୤୲
ቁ ൌ 11.36	Psi 

 
Friction Head Loss ൌ	Static pressure - Min. Flow Pressure 

                                  ൌ 11.36	 െ 8 ൌ      	݅ݏܲ	3.36
  

Equivalent Length = 35	m ൈ ቀ ଵ୤୲

଴.ଷ଴ହ୫
ቁ ൌ 114.829ft 

TEL = 114.829 ൈ 1.5 ൌ 172.2ft 
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Then : 

ݏݏ݋݈	݄݀ܽ݁	݊݋݅ݐܿ݅ݎ݂       ൌ ∆௉

்ா௅
ൌ ଷ.ଷ଺	௣௦௜	ൈଵ଴଴

ሺଵ଻ଶ.ଶሻൈଵ଴଴௙௧
ൌ  ݐ100݂/݅ݏܲ	1.95

Table (3.3): Size of cold water pipes 

 

It possible to choose the pipes size from above Table (3.3 ) , or by using the chart 

from figure (3.1) Appendix  B  of  Friction Head Loss for Water in commercial 

Steel Pipe (Schedule 40) . 

 

 

 

Figure (3.3): Cold Water Riser 

*See the (figure 3.25 in Appendix B) Cold water Riser  
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Table (3.4) : The total calculation for The Risers 
 

 

 
 
Convert from gpm to m³/hr 

 

∑ WSFU for cold water Riser = ቀ73.6 ୥ୟ୪୭୬

୫୧୬୳୲ୣ
ቁ ൈ ቀ0.227124707୫య

୦୰
ቁ 

                                                        =16.7m³/h 
 

∑ WSFU for hot = ቀ40 ୥ୟ୪୭୬

୫୧୬୳୲ୣ
ቁ ൈ ቀ0.227124707୫³

୦୰
ቁ ൌ 9.08m³/h 

 

The total amount of water required which is 73.6 gpm about 16.7 m³/h for cold 

water Riser and 40 gpm about 9	m³/h for hot water supply Riser .  

 
 

 

 
 
 
 
 
 

 

 
No. Of 
Floor 

ZONE A   ZONE B
Total no. Of 
FU For cold 

Total no. 
Of FU for 

hot 

 Total no. Of 
FU For cold 

Total no. Of 
FU for hot  

Ground  0 0  12 6 
First 0 0  12 6 

Second 12  6  12 6 
Third 12 6  12 6 
Fourth 12 6  12 6 

∑ WSFU 36  18  60 30 
∑ WSFU 
for cold  

96 fu  73.6 gpm=  16.7 m³/h  = =  4.64 l/s  

∑ WSFU 
for hot 

48 fu 40 gpm=  = 9.08 m³/h  = 2.52 l/s 
  

Table (3.5) : Properties of cold water Riser 
 

Riser with 
two zone 

WSFU GPM Diameter[Inch] Velocity [fps] 

96 73.6 2 1/2 4 

 
Table (3.6) : Properties of hot water riser 

 
 

Riser with 
two zone 

WSFU GPM Diameter[Inch] Velocity [fps] 

48 40 2 3 
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Figure (3.4): Hot Water Risers and Solar Heating System 

*See the (figure 3.26 in Appendix B) Hot water Supply Riser . 

 

The total water supply fixture unit for cold water risers equal 96 WSFU and for 

hot water risers equal 48 WSFU. 

 

The total demand for cold water equals (73.6) gpm and the total demand for hot 

water equals (40) gpm .     

The friction loss is 1.95 Psi/100ft 
 
So the pipe diameter of the main pump is 2 1/2" and the velocity is 4 fps. 
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3.3 Hot Water System Recirculation : 
 

When do not use hot water, the water in any Pipes will lose heat and you must be 

work of Cycling a certain amount of water, Even this water remains valid for use. 

To find this amount must know the rate of heat loss in pipes, and get it from the 

following Table: 

 

Table (3.7) : Approximate insulated piping heat loss and 
surface Temperature : 

Nominal 
Pipe size 

(In.) 

Insulation 
Thickness 

(In.) 

Heat Loss 
(Btu/h/linear ft) 

Surface 
Temperature 

(°F) 
 1/2 1 8 68 
 3/4 1 10 69 

1     1 10 69 
1 1/4 1 13 70 
1 1/2 1 13 69 

2 or less 1/2ª 24 or less 74 
2     1 16 70 

2 1/2 1 1/2 12 67 
3     1 1/2 16 68 
4     1 1/2 19 69 
6     1 1/2 27 69 
8     1 1/2 32 69 

10     1 1/2 38 69 
 

 

 
Figure (3.5): Hot Water System Recirculation 

 

3.3.1. Calculation for Return pipes diameter : 
 

Recirculating systems are usually provided when piping run is about 100 ft long. 

The types of recirculation systems : 

1. Thermo siphon recirculation system . 

2. Forced circulation system : (low and long buildings ) controlled pump is used . 

   Choose the second system to provide maximum hot water demand immediately 

at required temperature . 
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: Recirculation system includes  

 Hot water supply piping 

 Hot water return piping 

 Circulating pumps 

 Balance valves 

 Shut off valves 

 Check valves 

 Controls for the pumps 

 

 

 
 

Figure (3.6): Up feed Hot Water System with Heater at Bottom of    System 

*See Figure (3.27) at Appendix B ( Hot Water Riser Return) 

 
1. Return pipe diameter=1/2 supply pipe diameter 

2. Heat loss(return)=2/3 Heat loss(supply): 

 

Heat loss(supply)=EL*Heat loss.  

Heat loss from Table:(3.6)=16 btu/hr for dimeter 2". 

EL for riser (1)=3.35+(3.85*4)+(20)= 38.75/0.3048 ൌ 127.13	ft. 

127.13 ft *16 btu/h/ft linear =2034.12 btu/h 
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Heat loss(return)=2/3 *2034.12=1356 btu/h 

Total heat losses =2034.12+1356=3390 btu/h  

By using this equation: 

10,000 btu/h Heat loss=1GPM(circulated pump)  

circulated pump=0.3390 GPM 

 

 

 

 

 

 

Table (3.8) : Properties of Riser (Recirculation) 
  

Section 
No. 

EL 
[ft] 

Supply 
Diam. 
Inch 

Return 
in 

Diam. 
Inch 

Heat Loos 
supply Heat Loss 

return [Btu/h] 

Total 
heat loss 
[Btu/h] 

Circula-
ted 

pump 
[GPM] [Btu/h] 

Main 
Riser 

127 2 2  
127*16=2032 2023*2/3=1354.6

3390 0.3390 

Section 
A-4th 
level 

52 1.5  3/4 
52*13=676 676*2/3=450.66 

1126.66 0.1127 

Section 
B-4th 
level 

52 1.5  3/4 
52*13=676 676*2/3=450.66 

1126.66 0.1127 

Section 
A-3rd 
level 

52 1.5  3/4 
52*13=676 676*2/3=450.66 

1126.66 0.1127 

Section 
B-3rd 
level 

52 1.5  3/4 
52*13=676 676*2/3=450.66 

1126.66 0.1127 

Section 
A-2nd 
level 

52 1.5  3/4 
52*13=676 676*2/3=450.66 

1126.66 0.1127 

Section 
B-2nd 
level 

52 1.5  3/4 
52*13=676 676*2/3=450.66 

1126.66 0.1127 

Section 
B-1st 
level 

52 1.5  3/4 
52*13=676 676*2/3=450.66 

1126.66 0.1127 

Section 
B-

Gr.level 
52 1.5  3/4 

52*13=676 676*2/3=450.66 
1126.66 0.1127 

  ∑TOTAL 12390.94 1.2394 
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3.4  Selections : 
 

3.4.1 Selection for cold water pump : 
 
 

In order to choose the details of the required water pump we have to determine two 

main conditions, the amount of total flow rate of demand water and the total head:- 

1. Flow rate determination: 
 

According to the previews calculation and equation estimation, the total flow rate 

for the riser is 73.6 gpm, so by converting 73.6 gpm equal to 16.7 [m³/h]. 

2. Head estimation 

According to the previews calculation and equation estimation the head is 34 psi & 

equal 2.3 Bar, Adding 1 bar for fittings losses the value is almost 3.3 bar . 

Pump selection 
 

  Using (dp-select) software and with filling data into brackets as follow : 
 

 

Figure (3.7) : Pump data 



47 
 

The pump model selected “DPV 25/2 B”. 
 

The characteristic curves of this pump as follow : 
 

 

Figure (3.8) : Pump Characteristic Curves 
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3.4.2 Selection for cold water tank : 
 

   The main condition in choosing the size of water tank to limit the size with the 

daily use of demand and number of storage day . 

  

Size Water Tank=Number of people in the building	ൈDaily consumption for    

each personൈ Number of storage day ……………..(3.2) 

1. Number of people in the building : 

From Table (   ) ASHRAE 62 Estimated maximum occupancy P/1000ft² or 100 

m²  is (7) with building application of offices . 

 

Number of people in the buildingൌ
୅୰ୣୟ	୓୤	୆୳୧୪ୢ୧୬୥

୑ୟ୶୧୫୳୫	୅୰ୣୟ	୓ୡୡ୳୮୷	ୠ୷	୭୬ୣ	୮ୣ୰ୱ୭୬
… ሺ3.3ሻ 

       ൌ
ଶ଴଴଴

ଵସ
ൌ 143	person    

 

2. Daily consumption for  each person : 

From the Uniform Plumbing Code (UPC)  is 20 Gallons per day per 

employee .   

From the Egypt Code :  
ܳ஺௏ሺௌ௘௪௘௥௔௚௘ሻ ൌ ሺ0.8 െ 0.9ሻܳ஺௏ሺௐ஺்ாோሻ 

Substitute the sewerage quantities equal of water quantities . 
 
Number of storage day depending on the average schedule distribution program in 
Hebron about 15 day . 
  
Size Water Tank=143ൈ20ൈ 15=42900 Gallons =162 m³ 

 
When  the number of peoples increase by full occupancy about 250 person 

Size Water Tank=250ൈ20ൈ 15=75000 Gallons =284 m³ 

 
3.4.3  Selection for boiler 

 
The types of Hot Water Heaters : 

1. Instantaneous water heaters (tank less water heaters )  ;Atmor,Gas boiler : 

Units that heat water only when hot water faucet opens or other fixture demands 

hot water ,They are referred to as tank-less heaters because they do not use any 

sort of storage tank. 

2. Tank type water heater: 
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Are the most common used units .Their advantages are that they makes or 

provide a large quantity of heated water available upon demand . 

 

the second system of tank type heater use it in this project because need to 

compensate the hot water demand. 

 

Use Table (A3.9) to calculate the size of the boiler  : 

Total Daily consumption =number of person ൈHot water per person  (gal/day) 

                                          =254 ൈ2  =508 (gal/day) 

Maximum hourly demand  =maximum hourly demand portion of daily use ൈTotal    

                                            =1/5ൈ508 =101.6 (gal/hr) 

Duration of peak load = 2 (hour) 

Total peak load =2 hrൈ101.6 gal/hr =203.2 (gal) 

Storage capacity = 1/5ൈTotal =1/5ൈ508 =101.6 (gal)  

Convert from gallon to liter to get the size of boiler tank (theoretical calculation:  

1 galon = 3.78 liter , 101.6 galon =384.04 liter  

 

Heat capacity = 1/6 ൈ508 =84.66 (gal)  

݁ݐܴܽ	ݕݎ݁ݒ݋ܴܿ݁ ൌ
–	݀ܽ݋݈	݇ܽ݁݌	݈ܽݐ݋ݐ ሺ3/4	 ൈ ሻݕݐ݅ܿܽ݌ܽܿ	݁݃ܽݎ݁ݒܽ	

	݀ܽ݋݈	݇ܽ݁݌	݂݋	݊݋݅ݐܽݎݑܦ
 

																																		ൌ
203.2	– ሺ3/4	 ൈ 	101.6ሻ

2
ൌ  ݊݋݈ܽ݃	63.5

 The value of 63.5 (galon) should be filled at storage tank when be consumed . 

And be less than the value of storage capacity . 

 

 

Heater	Capacity ൌ ሺGPH ൈ ∆Tሻ/410  [Kw]  

where: 

       Qሶ : boiler capacity. [kW] 

∆T ൌ 70F ൌ difference	in	temperature	between	water	entering	heater 

						and	leaving	the	heater. 

						Make	up	water	temperature ൌ 50F 

Heater	Capacity ൌ ሺ101.6 ൈ 70ሻ/410 ൌ 17.34  [Kw]  
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3.4.4  Selection for hot water central Tank size : 
 

  In the case of cold water calculation where calculate the demand load gpm by 

fixture load , but in the case of hot water central use the hot water demand per 

fixture for type of offices (Gallons of water per hour per fixture ). 

 

 

 

 

 

 

 

 

 

In the table follow show the total calculations for all floors of water demand per 

fixture . 
 

Table (3.10): The hot water demand per fixture for all 
floor (gph) 

 

No. Of 
Floors Zone 

Demand, (gph) 
 

Kitchen 
Sink 

 
lavatory 

Total 

Ground B 20 18 38 
First B 20 18 38 

Second A 20 18 38 
B 20 18 38 

Third A 20 18 38 
B 20 18 38 

Fourth A 20 18 38 
B 20 18 38 

Total -- 160 144 304 
 

The demand factor for the building type offices is =0.3  

The storage capacity factor is = 2 

max݈ܾܾ݁ܽ݋ݎܲ ݀݁݉ܽ݊݀	 ൌ ݈ܾ݁݅ݏݏ݋ܲ max ݀݁݉ܽ݊݀ ൈ  ݎ݋ݐܿܽܨ	݀݊ܽ݉݁ܦ

ൌ 304 ൈ 0.3 ൌ  ܪܲܩ	91.2

Table (3.9): Fixture Units loads (gph) 
 

 
Fixture unit 

 
No.  

of fixture 

Office 
building 
(GPH) 

GPH for 
sum. Of 
fixture 

Kitchen Sink 1 20 20 
Lavatory 
(general) 

3 6 18 

Total 4 --- 38 
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ݕݐ݅ܿܽ݌ܽܥ	݇݊ܽܶ	݁݃ܽݎ݋ݐܵ ൌ ܪܲܩ ൈ ݎ݋ݐܿܽܨ	݀݊ܽ݉݁ܦ ൈ ݎ݋ݐܿܽܨ	݁݃ܽݎ݋ݐܵ … . ሺ3.4ሻ 

ൌ 304 ൈ 0.3 ൈ 2 ൌ 182.4	Gallon ൌ 0.69	݉³=690 liter  

Table (3.11) Hot-Water Demand per Fixture for Various Types of Buildings 

(Gallons of water per hour per fixture calculated a final temperature of 140°F 

 

See the technical specification of boiler from Catalogue  
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3.5 Sanitary drainage system 

3.5.1 Drainage system Definition: 

 

The "Sanitary" drainage system carries away the contaminated fluids and solids 

created at the fixture . The drainage systems of sanitary black water to be treated 

and remove from the system , but storm and grey water treated and use it again in 

the system . 

 

3.5.2  Drainage system components: 

 

The main components of drainage system are: 

 

 

Figure (3.9): Drainage system components 

 Fixture units 

 Trap 

 Clean out 

 Drainage pipe 

 Stack and vent pipes 

 Manholes 

 Septic tank or municipal sewage system 
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 Accessories 

 

This project deals with two types of wastewater which is gray and black water, 

the separation of waste water will rationalize consumption of water and reuse 

it in irrigation and in flushing water closet. 

 
3.5.3  Sanitary drainage 

 
3.5.3.1   Design procedure and pipe sizing 

 
     Pipe size is calculated by using a concept of fixture units (DFU) instead 

of using gpm of drainage water. This unit takes into account not only the fixtures 

water use but also its frequency of use, which is the DFU has a built–in diversity 

factor. This enables us, exactly as for water supply to add DFU of various fixtures 

to obtain the maximum expected drainage flow. Drainage pipes sized for a 

particular number of drainage fixture units, according to Tables (3.11), (3.12),  

(3.14), (3.15) . These tables are built into the fill factors, which are: 

 50% fill in branches (horizontal pipes) 

 (25-33)% fills in stack (vertical pipes) 

 50% fill in building and swear drains The recommended velocity for 

drainage piping: 

 For branches the recommended velocity is 2 ft/s 

 For building pipes the recommended velocity is 3 ft/s 

 For greasy flow the recommended velocity is 4 ft/s Velocity of water flow 

through   drainage piping depends on: 

 Pipe diameter 

 Slope  Minimum slope requirements for horizontal drainage piping: 

 For pipes of diameter ≤ 3" the minimum slope is 1/4”/ft (2%) 

 

 For pipes of diameter ≥ 4" the minimum slope is 1/8”/ft (1%) 
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Design procedure: 

 

1. Calculation of the number of DFU for each branch by using Table (A3.12) 

2. Calculation of the number of DFU for each stack 

3. Choosing the branch pipe diameter by using Table (A3.14) 

4. Choosing the stack pipe diameter . 

5. Comparing the stack pipe diameter with branch diameter 

6. Choosing the building drain pipe diameter by using Table (3.15) 

 

To achieve the recommended velocities which are 3 fps in building drain, it will 

be chosen the slope and flow velocity in building drain by using Table A(3.11). 

   
3.5.3.2   Black Water pipe sizing : 

The following figure and tables shows the sizing of stacks: 

 

Figure (3.10): Black Water Stacks 
 

*See Figure (3.28) at Appendix B ( Black Water Stacks) 
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Table (3.12) : Sizing stack A of black water 
 

Stack A Total dfu 
values

Diameter 
(inch) 

Branch of Fourth floor  18 3 
Stack between Fourth and third floor  18 3 
Branch of third floor  18 3 
Stack between third and second floor 36 3 
Branch of second floor  18 3 
Stack between second and first floor 54 4 

 
 

 
Table (3.13) : Sizing stack B of black water  

Stack B 
 

Total dfu 
values 

Diameter 
 (inch) 

Branch of Fourth floor  18 3 
Stack between Fourth and third floor  18 3 
Branch of third floor  18 3 
Stack between third and second floor 36 3 
Branch of second floor  18 3 
Stack between second and first floor 54 3 
Branch of first floor  18 3 
Stack between first and ground floor 72 3 

Branch of ground floor  18 3 

From ground floor to building drain 90 4 

 
 

 
 
 

 
 
 
 
 
 

Stack  A: one stack of three branch Intervals.  

Stack  B: one stack with more than three branch Intervals. 

 

 

 

 

Table (3.14) :Sizing of black water stacks and building drain. 
 

Stack Total 
Dfu 

Diam. 
(in) 

Diam. building 
drain 

Slope 
% 

Velocity 
ft/s 

A 54 4 4 1/8 1.93 
B 90 4 4 1/4 2.73 



56 
 

3.5.3.3   Grey Water pipe sizing : 

 
Figure (3.11): Gray Water Stacks 

 

*See Figure (3.29) at Appendix B ( Grey Water Stacks) 

 
Table (3.15) : Sizing stack B of Grey water 

 
Stack B Total dfu 

value 
Diameter 

(inch) 
Branch of Fourth floor  6 2 
Stack between Fourth and third floor  6 2 
Branch of third floor  6 2 
Stack between third and second floor 12 2 
Branch of second floor  6 2 
Stack between second and first floor 18 2 
Branch of first floor  6 2 
Stack between first and ground floor 24 2 
Branch of ground floor  6 2 
From ground floor to building drain (stack) 30 3 
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Table (3.16) : Sizing stack A of Grey water 
 

Stack A Total dfu 
value 

Diameter 
(inch) 

Branch of Fourth floor  6 2 
Stack between Fourth and third floor  6 2 
Branch of third floor  6 2 
Stack between third and second floor 12 2 
Branch of second floor  6 2 
Stack between second and first floor 18 3 

 

Table (3.17) : Sizing of Grey water stacks and building drain. 
 

stack Total 
dfu 

Diameter 
of stack 

(in)

Diam.  
building 

drain

Slope 
% 

Velocity 
ft/s 

A 18 3 3 1/4 2.25 
B 30 3 4 1/4 2.25 

 

         Stack A: one stack of three branch Interval. 

         Stack B: one stack with more than three branch Interval. 
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3.6  Manhole design 
 

The main purpose of the manholes is to carry the water from stacks to various 
drainage points. 

This project contains three types of manhole, which is: 
 
 Sanitary manhole for black water . 

 Sanitary manhole for gray water . 

 Storm Water  

 

The design of the manholes depend on the ground and its nature around the 

building, and so as the first manhole height should not be less than 50 cm, and the 

depth of the other manholes will depend on the distance between the manholes and 

the slope of the pipe that connecting them. 

According to the table below, it will be estimated the diameter of the manhole 

according to their depth. 

Table  (3.18) : Diameter of the manhole according to their depth 
 

Depth Diameter
70-80 60 
80-140 80 
140-250 100 
250-∞ 125 

 

3.6.1 Manhole calculation 
 

Using the following  equations to size manholes (depth ,invert level and diameter of 

manholes by the standards of civil works ): 

 Depth: (M2 = M1 + (Slope × Distance) + 5 + Level Difference) in cm……(3.5) 

 Top level: Manholes face level on the ground 

 (Invert level = Top level - Depth) in m 

 Outlet level = - (Depth - 0.05) in m 
 
 
 
 
 



59 
 

The figure below shows the details of the manholes: 
 

 

Figure 3.12: Manholes details 
 

The result calculation of the grey water and black water manholes is listed in the 
tables below: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Table (3.19):Black water manholes 
 

Manh. 
No. 

Top 
level 
(m) 

Invert 
level 
(m) 

Outlet 
level 
(m)

Depth 

cm 

Dia. 

(cm) 

Cover 

Type 

M01 -0.30 -0.80 -0.45 50 60 Concrete 

M02 -0.30 -0.88 -0.53 58 60 Concrete 

M03 -0.30 -1.075 -0.725 77.5 60 Concrete 

M04 -0.30 -1.24 -0.89 94 80 Concrete 

M05 -0.30 -0.80 -0.45 50 60 Concrete 
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From the last Manhole to grey water septic tank , install filter and pump to rise the 
grey water to Roof tank ( of grey water) to feed the water closet flush tank. 

 

3.7 Storm drainage 
 

Every structure shall be provided with a storm drainage system that will conduct 

storm water from roofs and all paved areas into an approved sewer system . the storm 

water drainage system within or on a building must be completely separate from the 

sanitary drainage system.   

 

The  design  of  the  rain  collection  piping,  whether  exterior  gutters,  and  

leaders,  or  interior conductors and drain depends upon three factors: 

 The amount of rain fall in a specified period of time. 

 The size of the area being drained. 

 The degree of pipe fill, that is whether a pipe or gutter runs 50%, 33% or 100% 

fill . 

The roof area of this building is 400 m² ,and therefore needs  4'' FD. 

Table (3.20):Gray water manholes 
 

Manh. 
No. 

Top 
level 
(m) 

Invert 
level 
(m) 

Outlet 
level 
(m)

Depth 

cm 

Dia. 

(cm) 

Cover 

Type 

M01 -0.30 -0.80 -0.45 50 60 Concrete 

M02 -0.30 -0.87 -0.52 57 60 Concrete 

M03 -0.30 -0.945 -0.595 64.5 60 Concrete 

M04 -0.30 -1.155 -0.805 85.5 80 Concrete 

M05 -0.30 -0.80 -0.45 50 60 Concrete 

M06 -0.30 -0.88 -0.53 58 60 Concrete 

M07 -0.30 -1.00 -0.65 70 60 Concrete 

M08 -0.30 -1.10 -0.75 80 80 Concrete 

M09 -0.30 -1.55 -1.2 1.25 80 Concrete 

M10 -0.30 -1.55 -1.2 1.25 80 Concrete 

M11 -0.30 -1.55 -1.2 1.25 80 Concrete 
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Figure (3.13): Storm Water Leader 

 

*See Figure (3.30) at Appendix B ( Storm Water Leaders) 

Table (3.21):Storm Water Manholes 
 

Manh. 
No. 

Top level 
(m) 

Invert 
level 
(m) 

Outlet 
level (m) 

Depth

cm 

Dia. 

(cm) 

Cover 

Type 

M01 -0.30 -0.80 -0.45 50 60 Concrete 

M02 -0.30 -0.86 -0.51 56 60 Concrete 

M03 -0.30 -0.80 -0.45 50 60 Concrete 

M04 -0.30 -1.02 -0.67 72 60 Concrete 

M05 -0.30 -1.14 -0.79 84 80 Concrete 

M06 -0.30 -1.21 -0.86 91 80 Concrete 

M07 -0.30 -1.55 -1.20 1.25 80 Concrete 

M08 -0.30 -1.55 -1.20 1.25 80 Concrete 



 

 

 

 

 

 

 

 

Chapter Four 

 

Fire Fighting System  
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4.1 Introduction 

 

A fire fighting system is probably the most important of the building services, as 

its aim is to protect human life and property, strictly in that order. fire fighting 

systems and equipment vary depending on the age, size, use and type of building 

construction. 

 

 

4.2 Types of fire fighting system 

 

 Fire extinguishers. 

 Fire hose reels. 

 Fire hydrant systems. 

 Automatic sprinkler systems. 

 

4.2.1 Fire extinguishers 

 

    Fire extinguishers are provided for a 'first attack' fire fighting measure generally 

undertaken by the occupants of the building before the fire service arrives. It is 

important that occupants are familiar with which extinguisher type to use on which 

fire. 

Most fires start as a small fire and may be extinguished if the correct type and 

amount of extinguishing agent is applied whilst the fire is small and controllable. 

 

The principle fire extinguisher types currently available include: 

 

 

Figure 4.1 : Fire extinguishers 
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4.2.2 Fire hose reel 

 

Fire hose reel systems consist of pumps, pipes, water supply and hose reels 

located strategically in a building, ensuring proper coverage of water to combat a 

fire. 

 

The system is manually operated and activated by opening a valve enabling the 

water to flow into the hose that is typically 30 meters away. The usual working 

pressure of a firehouse can vary between 8 and 20 (116 and 290 psi). 

 

Fire hose reels are provided for use by occupants as a first attack firefighting 

measure but may, in some instances, also be used by firefighters. When stowing a 

fire hose reel, it is important to first attach the nozzle end to the hose reel valve, 

then close the hose reel valve, then open the nozzle to relieve any pressure in the 

wound hose, then close the nozzle. 

 

      Figure 4.2: Fire hose reel 
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4.2.3 Fire hydrant  system 

 

 

     Fire hydrant systems are installed in buildings to help fire fighters quickly attack 

the fire. 

Essentially, a hydrant system is a water reticulation system used to transport water 

in order to limit the amount of hose that fire fighters have to lay; thus speeding up 

the fire fighting process. 

Fire hydrants are for the sole use of trained fire fighters (which includes factory fire 

fighting teams). Because of the high pressures available serious injury can occur if 

untrained persons attempt to operate the equipment connected to such installations. 

Fire hydrant systems sometimes include ancillary parts essential to their effective 

operation such as pumps, tanks and fire service booster connections. These systems 

must be maintained and regularly tested if they are to be effective when needed. 

 

Figure 4.3: Fire Hydrant System 

 

4.2.4 Automatic sprinkler system 

 

 

    Time is essential in the control of fire. Automatic sprinkler systems are one of the 

most reliable methods available for controlling fires. Today's automatic fire 

sprinkler systems offer state of the art protection of life and property from the effects 

of fire. Sprinkler heads are now available which are twenty times more sensitive to 

fire than they were ten years ago. 
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    A sprinkler head is really an automatic (open once only) tap. The sprinkler head is 

connected to a pressurized water system. When the fire heats up the sprinkler head, 

it opens at a preset temperature, thus allowing pressurized water to be sprayed both 

down onto the fire and also up to cool the hot smoky layer and the building structure 

above the fire. This spray also wets combustible material in the vicinity of the fire, 

making it difficult to ignite, thereby slowing down or preventing fire spread and 

growth. 

    When a sprinkler head operates, the water pressure in the system drops, activating 

an alarm, which often automatically calls the fire brigade via a telephone 

connection. 

 

4.3 Select the most effective type : 

 

   After the identification of the fire systems now the best performance for the 

building and offices l is hose reel and  extinguisher. 

   The number of hose reels to be used in building  is 6 fire hose reels for all floors . 

 

4.4 Pipe size calculation: 

 

 

    The fire hose reel system is to be used, so the pipe size for this system will be 

calculated as follows: 

The minimum flow rate for single cabinet = 23 (l/min). Then : 

 

Table 4.1:Pipe schedule - standpipes and supply piping 
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Then the table (4.1) is to be used to calculate the pipe size by follow the next 

procedure. First, the total flow rate is determined which is 575 l/min for our 

calculation sample. Then the total distance of piping from farthest outlet is to 

be chosen. Finally, the intersection between the two values in table (4.2) will 

give the size of pipe supply, which is equal to 4''. 

 

Then to determine the outlet pipe size from pipe supply to hose connection For this 

building. 

The selection diameter is (2 in.) hose stations to supply water for use primarily by 

the building occupants or by the fire department during initial response. 

 

4.5 Fire fighting  pumps 

 

Continuous water and pumping station supply should always be available and ready 

to fight fire, the following three pumps should be connected to a suction header 

(from water tank), and discharge header (to fire fighting network). 

Pumping should be included : 

 

1. Electrical fire fighting pump. 

2. Diesel Fire fighting Pump,(Stand-by pump). Diesel pump works if: 

    The electrical pump is out of service, or if there is a lack of electricity. 

 

 The electrical pump is working but can’t satisfy system water requirements. 

3. Jockey Pump: work to make up the system pressure in case of leakage or during 

the first seconds of fire. 

 

Pump that used in building made by PEERLESS PUMP 

Company. Mode: Peerless-J-J65F. 

(See Cataloge). 
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 1/2 "

 72, 36.6 gpm 

  

 Figure (3.25) - Appendix B 
old ater Riser

 48  28.2 gpm 
"

 24 16.4 gpm 

 12 9.2 gpm 

" 1 1/4

ZONE BZONE A 

 

 12 9.2 gpm ,  iinch

 

 12 9.2 gpm ,  iinch

 

 12 9.2 gpm ,  iinch

 

 12 9.2 gpm ,  iinch

 

 12 9.2 gpm ,  iinch

 

 12 9.2 gpm ,  iinch

 

 12 9.2 gpm ,  iinch

"

1 1/2 "

 

 12 9.2 gpm ,  iinch
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 48 40 gpm 

 36 23 gpm 

1 1/2 inch

 Figure 3.26 - Appendix B 
Hot ater Supply Riser

 24,16.4 gpm 

1 1/2 

 12 6.2 gpm 

1 1/4

 6 5  

1

  

6 ,5 gpm , 1 inch

ZONE BZONE A

  

  

6 ,5 gpm , 1 inch

  

6 ,5 gpm , 1 inch

  

6 ,5 gpm , 1 inch

  

6 ,5 gpm , 1 inch

  

6 ,5 gpm , 1 inch

  

6 ,5 gpm , 1 inch

  

6 ,5 gpm , 1 inch
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 48 28.2 gpm
 

 Figure (3.27) Appendix B 
Hot ater Riser Return

Hot Water Fixture  Units 

ZONE A ZONE B

FOURTH

FIXTURE UNITS 

FIXTURE UNITS 

FIXTURE UNITS 

FIXTURE UNITS 

FIXTURE UNITS 

FIXTURE UNITS 

FIXTURE UNITS 

FIXTURE UNITS Boiler          Pump 

 Hot water  supply
collector

Hot water return collector

 Hot Water
 Supply Riser

 D=2 Inch

D=2 Inch

Hot Water 
Return Riser 

 Main Hot Water  Riser 
from Solar heating System

 Main Hot Water Supply
Riser to Hot water collectors

1.5"

1.5"

1.5"

1.5"

1.5"

2"

3/4"

3/4"

3/4"

3/4"

3/4"

VALVE
CLOSE

VALVE 
OPEN

air vent

98



4inch @1/8"/ft drop1.93fps ,37.8gpm

 stacks with more than three
branch intervals,dfu

 one stacks of three branch intervals or less,dfu

4inch @1/4"/ft drop 2.73 fps ,53.4 gpm

3W.C
 Total dfu =18
D=3 inch

3W.C
 Total dfu =18
D=3 inch

3W.C
 Total dfu =18
D=3 inch

3W.C
 Total dfu =18
D=3 inch

3W.C
 Total dfu =18
D=3 inch

 STACK1 Total dfu
=18, D=3 inch

 STACK2 Total dfu
=36, D=3 inch

 STACK3 Total dfu
=54 ,D=3 inch

 STACK4 Total dfu
 D=3 inch 72=

3W.C
 Total dfu =18
D=3 inch

3W.C
 Total dfu =18
D=3 inch

3W.C
 Total dfu =18
D=3 inch

 STACK1 Total dfu
=18 D=3 inch

 STACK2 Total dfu
=36 D=3 inch

 STACK3 Total dfu
=54 D=4 inch

Total dfu =90 D=4 inch

stack Bstack A

BLACK WATER

 Figure (3.28) - Appendix B 
Black ater Stacks 99



stack Bstack A
Grey Water

 3Lavatory ,1 Kitchen Sink Total
dfu=6
D= 2 Inch 

 Lavatory ,1 Kitchen Sink Total
dfu=6
D= 2 Inch

 Lavatory ,1 Kitchen Sink Total
dfu=6
D= 2 Inch

 Lavatory ,1 Kitchen Sink Total 
dfu=6
D= 2 Inch

 Lavatory ,1 Kitchen Sink Total 
dfu=6
D= 2 Inch

 3Lavatory ,1 Kitchen Sink Total 
dfu=6
 D= 2 Inch

 3Lavatory ,1 Kitchen Sink Total 
dfu=6
 D= 2 Inch

 3Lavatory ,1 Kitchen Sink Total 
dfu=6
 D= 2 Inch

 stack1 Total
 dfu=6 D=
 2Inch

 stack2 Total
 dfu=12  D= 2 1/2
Inch

 stack 3 Total
 dfu=18  D= 2
Inch

 stack4 Total
 dfu=24  D= 2
Inch

 Total dfu=30
D= 3 Inch

 stack1 Total
dfu=6
D=2 inch

 stack2 Total 
 dfu=12 D= 2
 Inch

 stack 3 Total
 dfu=18  D= 3
Inch

 stacks with more than three branch 
intervals ,dfu

 one stack of three branch intervals or 
less,dfu

 3inch @ 1/4"/ft drop 
2.25,24.8 gpm

 3inch @ 1/4"/ft drop 
2.25,24.8 gpm

 Figure (3.29) - Appendix B 
Grey ater Stacks 100



LEADER SIZE 4 inchLEADER SIZE 4 inch LEADER SIZE 4 inch 

FLOOR Drainage 4 inch FLOOR Drainage 4 inch 

Leader A Leader B Leader C Leader D

Storm water treatment Manhole  pump to Grey water
Tank-sand

STORM WATER

 Figure (3.30) - Appendix B 
Storm Water Leaders 101

LEADER SIZE 4 inch 
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6-1. Heat Pump

2) AM140/160/180/200/220FXVAGH✴✴✴

2

1

6

5

7

8

6

5

4 3

Unit : mm

No. Name Description No. Name Description

1 Gas Ref. Pipe - 5 Power Wiring Conduit 4 - Ø43.7

2 Liquid Ref. Pipe - 6 Communication Wiring Conduit 8 - Ø22.0

3 Power Wiring Conduit 2 - Ø43.7 7 Knock-out Hole for Ref. Piping 178 x 76

4 Communication Wiring Conduit 2 - Ø34.5 8 Anchor Bolt Hole 4 - Ø12

6 Dimensional drawing
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2-3. Dimensional drawing

1

7

5

6

2 3 4

500(19.7) Suspension position

585-630(23-24.8) Ceiling opening

58
5-

63
0(

23
-2

4.
8)

 C
ei

lin
g 

op
en

in
g

50
0(

19
.7

) S
us

p
en

si
on

 p
os

iti
on

47.5(1.9) 47.5(1.9)

13
1(

5.
2)

40
(1

.6
)

17
6(

6.
9)

19
5(

7.
7)

43(1.7)

575(22.6)

269(10.6)

249(9.8)

165(6.5)

47.5(1.9)

25
0(

9.
8)

29
5(

11
.6

)

47.5(1.9)575(22.6)

670(26.4)

57
(2

.2
)

381(15)

38
1(

15
)

300(11.8)

12
0(

4.
7)

150(5.9)

67
0(

26
.4

)

575(22.6)
Ø100(3.9")

41
(1

.6
)

22
5(

8.
9)

Unit: mm(inch)

No. Name
Description

9.5 MBH 12.0 MBH 18.0 MBH 20.0 MBH

1 Liquid pipe connection Ø6.35(1/4") Flare

2 Gas pipe connection Ø12.70(1/2") Flare

3 Drain pipe connection VP25 (OD 32, ID 25)/VP25 (OD 1 1/4", ID 1")

4 Conduit for power supply & communication wiring -
5 Air inlet grille -
6 Air outlet louver -
7 Fresh air intake Ø100(3.9")

2 4 way cassette (interior)
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3-3 . Dimensional drawing

AB

Unit: mm(inch)

890~910(35~35.8) Celling opening

950(37.4) 735(28.9) Suspension position

89
0~

91
0(

35
~3

5.
8)

 C
el

lin
g 

op
en

in
g

73
5(

28
.9

) S
us

pe
ns

io
n 

po
sit

io
n

Sub duct connection

55(2.2) 840(33.0)

370(14.6)
346(13.6)
185(7.3)

96
(3

.8
)

95
0(

37
.4

)

12
0(

4.
7)

45
(1

.8
)

86
(3

.4
)

16
4(

6.
5)

21
6(

8.
5)

55(2.2) 55(2.2)840(33.1)

330(13) 240(9.4)
270(10.6)
300(11.8)

55(2.2)

No. Name
Description

9MBH 18MBH 24MBH 30MBH 36MBH 48MBH

1 Liquid pipe connection Ø6.35(1/4") Flare Ø9.52(3/8") Flare

2 Gas pipe connection Ø12.70(1/2") Flare Ø15.88(5/8") Flare

3 Drain pipe connection VP25 (OD 32, ID 25)/VP25 (OD 1 1/4", ID 1")

4 Conduit for power supply & communication wiring -
5 Air inlet grille -
6 Air outlet louver -
7 Sub-Duct -

6

6 5

7

3 2 1

4

Description
9/18/24 MBH 30/36/48 MBH

A mm(inch) 204(8.0) 288(11.3)
B mm(inch) 253(10.0) 337(13.3)

92
.6

(3
.6

)

4(0.2)-Ø3.3(0.1) 80(3.1)

195(7.7)

80
(3

.1
)

E

3 4 way cassette S
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5-3. Dimensional drawing

1) AM018/024FNMDCH✴✴✴ Unit: mm(inch)

1

2

34
5

7

8

6

Suspension bolts(M8~M10) X 4EA

Duct flange connection bolts(M4) X 16EA

11
7(

4.
6)

77
(3)

12
(0.

5)

Suction

48
0(

18
.9

)

135(5.3) x 5(0.2) = 675(26.6) 600(23.6)

48
0(

18
.9

)

844(33.2) Air outlet duct flange

936(36.9) Suspension position
900(35.4)

Discharge

39
7(

15
.6

) S
us

pe
ns

io
n 

po
si

tio
n

26
0(

10
.2

)
18

5(
7.

3)

76(3)
132(5.2)
139(5.5)

90
(3

.5
)

No. Name
Description

18MBH 24MBH

1 Liquid pipe connection Ø6.35(1/4") Flare Ø9.52(3/8") Flare

2 Gas pipe connection  Ø12.70(1/2") Flare Ø15.88(5/8") Flare

3 Drain pipe connection without optional drain pump kits VP25 (OD 32, ID 25) / VP25 (OD 1 1/4", ID 1")

4 Drain pipe connection with optional drain pump kits VP25 (OD 32, ID 25) / VP25 (OD 1 1/4", ID 1")

5 Control unit -

6 Conduit for power supply & communication wiring -

7 Return air side -

8 Air outlet duct flange -

MSP(Middle static pressure) duct5
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2) AM030/036FNMDCH✴✴✴ Unit: mm(inch)

1

2

4

5

7

8

6

3

Suspension bolts(M8~M10) X 4EA

Duct flange connection bolts(M4) X 18EA

Suction

Discharge

39
7(

15
-5

/8
) S
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io

n 
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si
tio

n

22
2(

8-
6/

8)

48
0(

18
-7

/8
)

32
0(

12
-5

/8
)

15
7(

6-
1/

8)12
5(

4-
7/

8)

22
9(

9)
A

ir 
ou

tle
t f

la
ng

e

902(35-1/2) Air outlet duct flange

600(23-5/8)6x135(5-3/8)=810(31-7/8)

1150(45-1/4)
1186(46-3/4) Suspension position

87
(3

-3
/8

)

77(3)
132(5-1/4)
144(5-5/8)

27
(1

-1
/8

)
10

7(
4-

1/
4)

12
1(

4-
3/

4)

No. Name
Description

30.0 MBH 36.0 MBH

1 Liquid pipe connection Ø9.52(3/8") Flare

2 Gas pipe connection Ø15.88(5/8") Flare

3 Drain pipe connection without optional drain pump kits VP25 (OD 32, ID 25) / VP25 (OD 1 1/4", ID 1")

4 Drain pipe connection with optional drain pump kits VP25 (OD 32, ID 25) / VP25 (OD 1 1/4", ID 1")

5 Control unit -
6 Conduit for power supply & communication wiring -
7 Return air side -
8 Air outlet duct flange -
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5-3. Dimensional drawing

3) AM048FNMDCH✴✴✴ Unit: mm(inch)

6

1

2

3

4

5

7

8

Suspension bolts(M8~M10) X 4EA

Duct flange connection bolts(M4) X 20EA

Suction

Discharge

53
4(

21
) S

us
pe

ns
io

n 
po

si
tio

n

22
2(

8-
3/

4)

36
0(

14
-1

/8
)

25
3(

10
)

A
ir 

ou
tle

t f
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ng
e

1000(39-3/8) Air outlet duct flange

65
0(

25
-5

/8
)

6x150(5-7/8)=900(35-3/8)

1200(47-1/4)
1236(48-5/8) Suspension position

244(9-5/8)

299(11-3/4)

86
(3

-3
/8

)

2(
1/

8)
x1

00
(3

-7
/8

)=
20

0(
7-

7/
8)

80(3-1/8)

170(6-3/4)

No. Name
Description

48.0 MBH

1 Liquid pipe connection Ø9.52(3/8") Flare

2 Gas pipe connection Ø15.88(5/8") Flare

3 Drain pipe connection without optional drain pump kits VP25 (OD 32, ID 25) / VP25 (OD 1 1/4", ID 1")

4 Drain pipe connection with optional drain pump kits VP25 (OD 32, ID 25) / VP25 (OD 1 1/4", ID 1")

5 Control unit -
6 Conduit for power supply & communication wiring -
7 Return air side -
8 Air outlet duct flange -

MSP(Middle static pressure) duct5
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8-3. Dimensional drawing

1) AM007/009/012FNTDCH✴✴✴

1
2 3

4

5

6

28
5(

11
-1

/4
)

825(32-1/2) 189(7 1/2)

Unit:mm(inch)

No. Name
Description

7.5 MBH 9.5 MBH 12.0 MBH

1 Liquid pipe connection Ø6.35 (1/4") Flare

2 Gas pipe connection Ø12.70 (1/2") Flare

3 Drain pipe connection ID 18 hose / ID 11/16" hose

4 Conduit for power supply & communication wiring -
5 Air inlet grille -
6 Air outlet louver -

8 Neo Forte
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2) AM018/020/024FNTDCH✴✴✴

12
3

4

5

6

29
8(
11
-3
/4
)

1065(41-7/8) 218(8-5/8)

Unit : mm(inch)

No. Name
Description

18.0 MBH 20.0 MBH 23.2 MBH

1 Liquid pipe connection Ø6.35 (1/4") Flare Ø9.52 (3/8") Flare

2 Gas pipe connection Ø12.70 (1/2") Flare Ø15.88 (5/8") Flare

3 Drain pipe connection ID 18 hose / ID 11/16" hose

4 Conduit for power supply & communication wiring -
5 Air inlet grille -
6 Air outlet louver -
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3.
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3. Circular panel code : PC4NUNMAN (White), PC4NBNMAN (Black)
- Weight [lbs] : 5.95 (Net), 11.24 (Shipping)      - Dimensions (W x H x D) [inch] : 41.34 x 3.70 x 41.34 (Net), 43.03 x 3.35 x 42.64 (Shipping)
※ When installing the circular panel on the ceiling, make sure to install 2 or more inspection holes for the maintenance. 

(For further information, please refer to the installation manual.)

Circle

4.The circular panel is by default available in exposed installation.
5. Make inspection holes on the ceiling for easier installation and 
maintenance, as shown in the following table. 
(The size of an inspection hole must be at least 450 mm x 450 mm.)
6. A suspended ceiling structure can substitute for the inspection holes.

Integrated Suspended 

Square panel 1 ea

Circular panel 2 ea

Inspection hole

Recessed installation Category Exposed
installation

-
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3.

112



 3. 

※ 

Circle

4.The circular panel is by default available in exposed installation.
5. Make inspection holes on the ceiling for easier installation and 
maintenance, as shown in the following table. 
(The size of an inspection hole must be at least 450 mm x 450 mm.)
6. A suspended ceiling structure can substitute for the inspection holes.

Integrated Suspended 

Square panel 1 ea

Circular panel 2 ea

Inspection hole

Recessed installation Category Exposed
installation

-
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Model

Model type - DVM S(NEW)

Model name - AM220KXVAGH/TK

Power supply Ø,#,V,Hz 3,4,380-415,50Hz

Image -

Nominal capacity
Cooling kW 61.6

Heating kW 69.3

Simulated capacity
Cooling kW -

Heating kW -

Power Input
Cooling kW 17.3521

Heating kW 16.6988

Current Input
Cooling A 27.8

Heating A 26.8

Airflow CMM 290.00

Sound pressure dB(A) 65

Piping

Liquid Pipe mm 15.88

Gas Pipe mm 28.58

H.P. Gas pipe mm -

Power cable mm2 -

Communication cable mm2 0.75 ~ 1.5

MCCB A 63

Refrigerant
Type - R410A

Refrigerant amount kg 8.400

Dimensions & Weight
Weight kg 285.000

Dimensions mm 1295x1695x765

Temp. range
Cooling °C -5 ~ 48

Heating °C -25 ~ 24

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15
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Model

Model type - DVM S(NEW)

Model name - AM240KXVAGH/TK

Power supply Ø,#,V,Hz 3,4,380-415,50Hz

Image -

Nominal capacity
Cooling kW 67.2

Heating kW 75.6

Simulated capacity
Cooling kW -

Heating kW -

Power Input
Cooling kW 17.0992

Heating kW 17.4194

Current Input
Cooling A 27.4

Heating A 27.9

Airflow CMM 340.00

Sound pressure dB(A) 66

Piping

Liquid Pipe mm 15.88

Gas Pipe mm 34.92

H.P. Gas pipe mm -

Power cable mm2 -

Communication cable mm2 0.75 ~ 1.5

MCCB A 63

Refrigerant
Type - R410A

Refrigerant amount kg 12.500

Dimensions & Weight
Weight kg 333.000

Dimensions mm 1295x1795x765

Temp. range
Cooling °C -5 ~ 48

Heating °C -25 ~ 24

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

OD Unit Specification
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Model

Model type - DVM S(NEW)

Model name - AM300KXVAGH/TK

Power supply Ø,#,V,Hz 3,4,380-415,50Hz

Image -

Nominal capacity
Cooling kW 84

Heating kW 94.5

Simulated capacity
Cooling kW -

Heating kW -

Power Input
Cooling kW 22.7027

Heating kW 20.5882

Current Input
Cooling A 36.4

Heating A 33

Airflow CMM 340.00

Sound pressure dB(A) 69

Piping

Liquid Pipe mm 19.05

Gas Pipe mm 34.92

H.P. Gas pipe mm -

Power cable mm2 -

Communication cable mm2 0.75 ~ 1.5

MCCB A 80

Refrigerant
Type - R410A

Refrigerant amount kg 14.000

Dimensions & Weight
Weight kg 350.000

Dimensions mm 1295x1795x765

Temp. range
Cooling °C -5 ~ 48

Heating °C -25 ~ 24

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

OD Unit Specification
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Model

Model type - Neo Forte

Model name - AM022FNQDEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 2.2

Cooling (SH) kW 1.5

Heating kW 2.5

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 25

Heating W 25

Current Input
Cooling A 0.16

Heating A 0.16

Airflow
H/M/L CMM 7.80 / 6.80 / 5.80

ESP mmAq -

Sound pressure dB(A) 26 / 31

Piping

Liquid Pipe mm 6.35

Gas Pipe mm 12.70

Drain mm ID 18 HOSE

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.50

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 8.300

Dimensions mm 825x285x189

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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Model

Model type - Neo Forte

Model name - AM022FNTDEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 2.2

Cooling (SH) kW 1.5

Heating kW 2.5

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 25

Heating W 25

Current Input
Cooling A 0.16

Heating A 0.16

Airflow
H/M/L CMM 7.80 / 6.80 / 5.80

ESP mmAq -

Sound pressure dB(A) 26 / 30

Piping

Liquid Pipe mm 6.35

Gas Pipe mm 12.70

Drain mm ID 18 HOSE

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.50

Refrigerant
Type - R410A

Control - EEV NOT INCLUDED

Dimensions & Weight
Weight kg 8.000

Dimensions mm 825x285x189

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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Model

Model type - 4Way CASSETTE (600 x 600)

Model name - AM028FNNDEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 2.8

Cooling (SH) kW 2

Heating kW 3.2

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 18

Heating W 18

Current Input
Cooling A 0.17

Heating A 0.17

Airflow
H/M/L CMM 10.00 / 8.50 / 7.50

ESP mmAq -

Sound pressure dB(A) 26 / 33

Piping

Liquid Pipe mm 6.35

Gas Pipe mm 12.70

Drain mm VP25 (OD 32,ID 25)

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.50

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 12.000

Dimensions mm 575x250x575

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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Model

Model type - 4Way CASSETTE (600 x 600)

Model name - AM036FNNDEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 3.6

Cooling (SH) kW 2.5

Heating kW 4

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 20

Heating W 20

Current Input
Cooling A 0.19

Heating A 0.19

Airflow
H/M/L CMM 10.50 / 9.50 / 8.00

ESP mmAq -

Sound pressure dB(A) 26 / 34

Piping

Liquid Pipe mm 6.35

Gas Pipe mm 12.70

Drain mm VP25 (OD 32,ID 25)

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.50

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 12.000

Dimensions mm 575x250x575

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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Model

Model type - 4Way CASSETTE (600 x 600)

Model name - AM045FNNDEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 4.5

Cooling (SH) kW 3.46

Heating kW 5

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 23

Heating W 23

Current Input
Cooling A 0.22

Heating A 0.22

Airflow
H/M/L CMM 11.50 / 10.20 / 9.00

ESP mmAq -

Sound pressure dB(A) 32 / 36

Piping

Liquid Pipe mm 6.35

Gas Pipe mm 12.70

Drain mm VP25 (OD 32,ID 25)

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.50

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 12.000

Dimensions mm 575x250x575

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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Model

Model type - 4Way CASSETTE (600 x 600)

Model name - AM056FNNDEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 5.6

Cooling (SH) kW 4.2

Heating kW 6.3

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 28

Heating W 28

Current Input
Cooling A 0.27

Heating A 0.27

Airflow
H/M/L CMM 13.00 / 11.00 / 9.50

ESP mmAq -

Sound pressure dB(A) 33 / 39

Piping

Liquid Pipe mm 6.35

Gas Pipe mm 12.70

Drain mm VP25 (OD 32,ID 25)

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.50

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 12.000

Dimensions mm 575x250x575

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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Model

Model type - 4Way Cassette S

Model name - AM045FN4DEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 4.5

Cooling (SH) kW 3.1

Heating kW 5

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 32

Heating W 32

Current Input
Cooling A 0.22

Heating A 0.22

Airflow
H/M/L CMM 14.50 / 13.50 / 12.50

ESP mmAq -

Sound pressure dB(A) 30 / 33

Piping

Liquid Pipe mm 6.35

Gas Pipe mm 12.70

Drain mm VP25 (OD 32,ID 25)

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.50

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 15.500

Dimensions mm 840x204x840

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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Model

Model type - 4Way Cassette S

Model name - AM056FN4DEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 5.6

Cooling (SH) kW 3.9

Heating kW 6.3

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 32

Heating W 32

Current Input
Cooling A 0.22

Heating A 0.22

Airflow
H/M/L CMM 15.00 / 14.00 / 13.00

ESP mmAq -

Sound pressure dB(A) 30 / 33

Piping

Liquid Pipe mm 6.35

Gas Pipe mm 12.70

Drain mm VP25 (OD 32,ID 25)

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.50

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 15.500

Dimensions mm 840x204x840

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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Model

Model type - MSP Duct

Model name - AM090FNMDEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 9

Cooling (SH) kW 6.9

Heating kW 10

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 240

Heating W 240

Current Input
Cooling A 1.3

Heating A 1.3

Airflow
H/M/L CMM 19.50 / 18.00 / 16.50

ESP mmAq 6

Sound pressure dB(A) 34 / 40

Piping

Liquid Pipe mm 9.52

Gas Pipe mm 15.88

Drain mm VP25 (OD 32,ID 25)

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.50

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 34.000

Dimensions mm 1150x260x480

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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Model

Model type - MSP Duct

Model name - AM112FNMDEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 11.2

Cooling (SH) kW 8.3

Heating kW 12.5

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 260

Heating W 260

Current Input
Cooling A 1.17

Heating A 1.17

Airflow
H/M/L CMM 27.00 / 25.00 / 23.00

ESP mmAq 8

Sound pressure dB(A) 38 / 41

Piping

Liquid Pipe mm 9.52

Gas Pipe mm 15.88

Drain mm VP25 (OD 32,ID 25)

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.50

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 36.000

Dimensions mm 1150x320x480

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification

126



Model

Model type - 360 Cassette

Model name - AM045KN4DEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 4.5

Cooling (SH) kW 3.1

Heating kW 5

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 26

Heating W 26

Current Input
Cooling A 0.18

Heating A 0.18

Airflow
H/M/L CMM 14.50 / 13.50 / 12.50

ESP mmAq -

Sound pressure dB(A) 29 / 33

Piping

Liquid Pipe mm 6.35

Gas Pipe mm 12.70

Drain mm VP25 (OD 32,ID 25)

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.5

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 21.000

Dimensions mm 947x281x947

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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Model

Model type - 360 Cassette

Model name - AM056KN4DEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 5.6

Cooling (SH) kW 3.9

Heating kW 6.3

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 30

Heating W 30

Current Input
Cooling A 0.21

Heating A 0.21

Airflow
H/M/L CMM 16.00 / 14.50 / 13.50

ESP mmAq -

Sound pressure dB(A) 29 / 34

Piping

Liquid Pipe mm 6.35

Gas Pipe mm 12.70

Drain mm VP25 (OD 32,ID 25)

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.5

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 21.000

Dimensions mm 947x281x947

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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Model

Model type - 360 Cassette

Model name - AM071KN4DEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 7.1

Cooling (SH) kW 5

Heating kW 8

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 34

Heating W 34

Current Input
Cooling A 0.25

Heating A 0.25

Airflow
H/M/L CMM 18.00 / 16.00 / 14.00

ESP mmAq -

Sound pressure dB(A) 30 / 36

Piping

Liquid Pipe mm 9.52

Gas Pipe mm 15.88

Drain mm VP25 (OD 32,ID 25)

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.5

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 21.000

Dimensions mm 947x281x947

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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Model

Model type - 360 Cassette

Model name - AM090KN4DEH/TK

Power supply Ø,#,V,Hz 1,2,220-240,50Hz

Image -

Nominal capacity

Cooling kW 9

Cooling (SH) kW 6.3

Heating kW 10

Simulated capacity

Cooling kW -

Cooling (SH) kW -

Heating kW -

Power Input
Cooling W 55

Heating W 55

Current Input
Cooling A 0.42

Heating A 0.42

Airflow
H/M/L CMM 22.00 / 18.50 / 16.00

ESP mmAq -

Sound pressure dB(A) 32 / 40

Piping

Liquid Pipe mm 9.52

Gas Pipe mm 15.88

Drain mm VP25 (OD 32,ID 25)

Power cable mm2 1.5 ~ 2.5

Communication cable mm2 0.75 ~ 1.5

Refrigerant
Type - R410A

Control - EEV INCLUDED

Dimensions & Weight
Weight kg 21.000

Dimensions mm 947x281x947

Design condition (Cooling)
Outdoor(DB) °C 34.9

Indoor(WB) °C 19

Design condition (Heating)
Outdoor(DB) °C 1.8

Indoor(DB) °C 15

ID Unit Specification
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7. Branch kit7. Branch kit

7.1.  Y-joint 

Model Total indoor unit’s capacities

MXJ-YA1509M 15.0 kW (51 MBH) and below

MXJ-YA2512M Over 15.0~40.0 kW (51~136 MBH) and below

MXJ-YA2812M Over 40.0~45.0 kW (136~154 MBH) and below

MXJ-YA2815M Over 45.0~70.3 kW (154~240 MBH) and below

MXJ-YA3419M Over 70.3~98.4 kW (240~336 MBH) and below

MXJ-YA4119M Over 98.4~135.2 kW (336~461 MBH) and below

MXJ-YA4422M Over 135.2 kW (461 MBH)

Dimensional drawing

(Unit : mm)
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• First branch joint (D)
Make a selection according to outdoor unit capacity.

• Branch joint (E)
Select a branch joint according to the sum of indoor unit capacity which
will be connected after the branch. However, if the size of the pipe
between branch joints  (E) is bigger than the size of the pipe connected to
the outdoor unit (D), apply the pipe size (D).

   In door joint
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7. Branch kit

(Unit : mm)
Model

Port MXJ-YA3419M MXJ-YA4119M MXJ-YA4422M

Liquid side
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7. Branch kit

7.2. Y-joint for HR (High pressure gas)

Model Total indoor unit’s capacities

MXJ-YA1500M 22.4 kW (76 MBH) and below

MXJ-YA2500M Over 22.4~70.3 kW 
(76~240 MBH) and below

MXJ-YA3100M Over 70.3~ 135.2 kW 
(240~461 MBH) and below

MXJ-YA3800M Over 135.2 kW (461 MBH)

Dimensional drawing

(Unit : mm)
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7. Branch kit

7.3. Header joint

Model Total indoor unit’s capacities The maximum quantity of connection

MXJ-HA2512M 45.0 kW(154 MBH) and below 4

MXJ-HA3115M 70.3 kW(240 MBH) and below 8 

MXJ-HA3819M Over 70.3 kW (240 MBH) 8

Dimensional drawing

(Unit : mm)
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Port MXJ-HA2512M MXJ-HA3115M
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7. Branch kit

7.4. Out door joint

Model Total indoor unit’s capacities

MXJ-TA3819M Below 135.2 kW 
(48HP, 461.3 MBH)MXJ-TA3419M

MXJ-TA4422M Above 140.2 kW 
(50HP, 478.4 MBH)MXJ-TA4122M

Dimensional drawing
(Unit : mm)
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7. Branch kit

7.5. Out door joint for HR (High pressure gas)

Model Total indoor unit’s capacities

MXJ-TA3100M Below 135.2 kW(48HP, 461.3MBH)

MXJ-TA3800M Above 140.2 kW(50HP, 478.4 MBH)

Dimensional drawing
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environment  
Global Stormwater Solutions

21

WWW.ENV21.COM 1-800-809-2801

V2B1 Sizing Chart
Based on removal of 80% TSS at 110 Microns. 

V2B1

- NJCAT Veri�ed

- Constructed with local materials (manhole, pipe, 
etc.)

- Swirl technology in the �rst chamber

- Patented center draw

- 2 manhole con�guration

- Ba�e wall (�oatable collection) in the second 
chamber

- Shallower  Manholes

- Ease of maintenance 

- No inserts means autonomy

- Each V2B1 design is unique to the site conditions

- Design includes shop drawings, speci�cations,   
maintenance schedule and back-water analysis.

Bene�ts

V2B1 Properties

Let ENV 21 do the work for you. 

ENV 21 will size, design and provide you with the 
appropriate product  to �t your project and  your 
budget.  We will provide you with shop drawings, 
speci�cations, installation details, back-water analysis, 
and a maintenance schedule. We even o�er mainte-
nance agreements with maintenance performed 
according to the recommended schedule.   

The  V2B1‘s unique standard pre-cast concrete, 
two-manhole design helps you meet the EPA goal of 
80% TSS removal e�ciency. 
The inlet manhole has a tangential mounted inlet 
pipe that creates a swirl �ow pattern, which improves 
�ow distribution and reduces turbulence, thus 
enhancing sedimentation settling.  The environment 
21 "Center Withdrawal Elbow Pipe" conveys �ow to 
the outlet manhole where �oatable debris  is retained 
by using an under�ow ba�e wall. All environment 21 
products are designed with ease of maintenance in 
mind. The V2B1 has access openings to all stages of 
the separation process and has a direct and unob-
structed access to the sump. The V2B1 is ideal for all 
sites requiring a hydrodynamic separator especially  
those with unique site scenarios involving other 
utilities.

About the V2B1  

Hydrodynamic Separator aka
Sand/Grit/Oil/Water Separator

Note: Some diameter sizes may not be available from some a�liates.
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V2B1

WWW.ENV21.COM 1-800-809-2801

environment  
Global Stormwater Solutions

21

Not to Scale

LAYOUT

GENERAL NOTE:
MANHOLE DESIGN SPECIFICATIONS CONFORM TO LASTEST A.S.T.M. C478 
SPEC. FOR PRECAST REINFORCED CONCRETE MANHOLE SECTIONS.
DESIGN LOADING: AASHTO HS20-44

MANUFACTURING NOTES:
1) DESIGN OF INTERNAL PVC PIPING PROVIDED TO LICENSED MANUFACTURER
BY ENVIRONMENT 21, LLC.
2) LOCATION AND SIZE OF MANHOLE OPENINGS MAY BE ADJUSTED BY 
LICENSED MANUFACTURER. 
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Features 
Compact, economical units that 
deliver maximum output with 
minimum space requirements. 
Ideal for new boiler applications or 
as a replacement unit to upgrade 
existing installations. 

Steam boiler models S, CR and 
HSB, along with hot water boiler 
model WB, take up less floor area 
and fit through smaller openings 
than large conventional units 
do. The instantaneous hot water 
boilers (IWH Model), are also 
designed for a compact floor plan. 

The electric boiler is one of the 
many products Cleaver-Brooks 
offers to meet your boiler room 
needs. Performance and reliability 
in a small package.

Why an Electric Boiler?

Cleaver-Brooks electric boilers 
are designed for heavy-duty 
commercial and industrial heating 
needs. They serve as either a 
primary or supplementary source 
of both hot water and steam. 
These immersion element boilers 
are quiet, flame-free and compact. 
Electric boilers completely 
eliminate the need for stacks 
and emission control. Cleaver-
Brooks electric water boilers use 
resistance elements as a source of 
heat while keeping water volume 
as low as possible to allow close 
control and rapid response.  

Advantages
COMPACT DESIGN

The smaller footprint reduces 
the overall boiler room space 
requirement.

NO STACK OR FUEL 
REQUIREMENTS

The unit can be located anywhere 
in the building and the exterior of 
the building is not compromised 
with an unsightly stack, which is 
particularly helpful in tall or high- 
rise buildings.

Typical Applications

EMISSIONS

Electric boilers are 100% local 
emission-free.  This is beneficial  
in meeting the total emissions of 
a given project site, or in areas 
where fuel combustion emissions 
are limited. 

QUIET OPERATION 

Elimination of combustion noise 
and minimal moving parts results 
in extremely quiet operation.

HIGH EFFICIENCY

The electric boiler will provide 
nearly 100% efficiency at all 
operating points. 

EASE OF MAINTENANCE 

The absence of higher-mainte-
nance combustion equipment and 
the use of solid state control de-
vices reduce the complexity and 
number of moving parts.  Electric 
elements are very accessible and 
easily replaceable, either individu-
ally or in flange-mounted groups.

LOWER OPERATING COST

For areas affected by allocations 
or interruptions of natural gas and 
costly oil supplies, electric boilers 
provide a dependable source 
of steam or hot water.  Electric 
boilers offer a clean alternative to 
fossil fuels, allowing users to take 
advantage of lower energy rates 
during daily or seasonal off-peak 
periods.

Universities and Schools

Hospitals and Clinics

Commercial Buildings

Electric Resistance Boiler 
MODELS: S, CR, WB, HSB AND IWH 12-3,375 kW • 208-600V
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Boiler:  
• ASME code vessel

• UL listed

• Integral steel frame

• Incoloy 800 heating elements

• Fiberglass insulation

• ASME pressure relief valves

Trim: 
• Proportional Pressure (temperature on WB and IWH) control on

most sizes

• Manual reset high pressure (temperature and WB and IWH) control

• Auxiliary low-water cutoff (low-water cutoff on WB and IWH)

• Auxiliary auto high water Cutoff

• Pilot Light: Control power on, low water, high pressure
(temperature on WB & IWH)

Electrical Equipment:
• 200,000 AIC rated fuses

• Contactors rated at 500,000 cycles

• Control circuit step-down transformer

• Customer connection terminal strip

• Primary lugs

• Connection Lugs

     Standard Features

Model S

Model IWH

Model HSB

Model WB

Model CR

Low Emissions, Compact, Quiet
QUALITY CONSTRUCTION 

ISO 9001:2001 certified manufacturing 
processes ensure the highest compliance 
with manufacturing standards.

Each unit is tested and certified in 
accordance with UL or cUL and a label 
is affixed attesting to meeting the latest  
requirements for packaged electric 
boilers.

PROGRESSIVE SEQUENCING 
MODULATION

By individually controlling the heating 
elements with solid-state digital step 
controllers, only the amount of electrical 
energy required in response to the 
system demand is used.  In addition, 
virtually a full range of input control is 
available with optional solid-state analog 
current controllers that  reduce on/off 
cycling while providing unprecedented 
load tracking and, thus, reduced 
operating costs.
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ELECTRIC BOILER VESSEL DIAGRAMS

Model WB Models S and CRModel HSB Model IWH

Product Type Model
Vessel Diameter 

(inches)
Output (kW)

Design Pressure 
(PSIG)

Hot Water Boilers WB

12 12-288

160, 200 & 250

20 300-576

24 510-1,200

36 1,224-2,160

42 1,830-3,360

Vertical Steam Boilers S

12 12-48

15, 150, 200 & 250

16 15-141

20 135-281

24 210-480

30 440-720

36 750-1031

42 1,020-1,688

48 1,380-2,250

Vertical Steam Boilers with 
Condensate Return Tank and 

Pump
CR

12 12-56

15, 150, 200 & 250
16 15-164

20 135-281

24 210-563

Horizontal Steam Boilers HSB 42 1,560-3,375 15, 150, 200 & 250

Instantaneous Water Heater IWH

6 15-30

1608 45-240

10 210-360

PRODUCT OPTIONS

Packaged Boiler Systems 
221 Law Street • Thomasville, GA 31792 USA

800.250.5883 • info@cleaverbrooks.com
cleaverbrooks.com
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Electric Resistance Boilers Steam or Hot Water

Standard Equipment - Water Boilers
Equipment described below is for the standard hot water electric boilers offering:

A. Model WB Boiler
1. The Model WB boiler is designed and constructed in accordance with the A.S.M.E. Code;

UL listed, and are mounted on an integral steel frame. Fiberglass insulation (2" thickness) 
is covered with a preformed, sectional steel painted jacket, factory installed.

2. Trim and Controls:
a. Manual Reset High Temperature Cutoff.
b. Probe Low Water Cutoff, auto reset.
c. Aux. Auto High Temperature Cutoff.
d. For WB models:

•1-Step: (1) on/off temperature switch.
•2-Step: (2) on/off temperature switch.
•3-Step: (1) 3-stage electronic temperature control.
•4-Step: (1) 4-stage electronic temperature control.
•5-Step+: Solid state electronic proportional temperature control with progressive
step control with adjustable span and inter-stage time delay.

Catalogue of Electric Boilers
e. Bottom drain valve.
f. A.S.M.E Pressure Relief Valve(s).
g. WB models with 1-2 steps: Separate Pressure and temperature gauge.
h. WB models with 3 or more steps: Separate Pressure Gauge and Digital Temperature

Readout.
3. Electric Equipment

a. Main Control Panel with panel door key lock.
b. Lugs for the primary power supply, top of panel ingress as standard.
c. Fuses for each contactor, 200,000 Amps interrupting capacity (AIC).
d. Contactors duty rated @ 500,000 cycles.
e. Pilot lights for “Control Power On”, “High Pressure”, “Low Water”, and “Steps”.
f. 75 watts per square inch (WSI) "Incoloy- 800" heating elements.
g. Control Circuit Step-down Transformer with primary and secondary fuses and
secondary control power switch.
h. Terminal strip for control wiring and external customer connections.
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Notes: 1. Heating elements are of Incolloy-800 construction
2. Model CR identical to Model S but has integral condensate return tank and pump.

A. Model WB design pressure above 160 psig voids UL label.

B. ‘Water content’ not applicable. Flow rate in GPM is listed.

Table 1. Standard product offering

Product Type
Boiler 
Model

Output (kW)
Element Density 

(W/sq in)
Water Content 

(gallons)
Design Pressure 

(psig)
Notes

Hot water boilers WB 12 - 3360 75 16 - 500 160, 200, 250A 1

Steam boilers

S 12 - 2250 67 or 78@600V 16 - 595 15, 150, 200, 250 1

CR 12 - 563 67 or 78@600V 16 - 115 15, 150, 200, 250 1, 2

HSB 1560 - 3375 75 180 - 790 15, 150, 200, 250 1

Instantaneous 
Water Heaters

IWH 15 - 360 75 135 - 360B 160 1

Electric Boilers Model WB/S/CR/HSB/IWH

F

F

A

B

C

E
G

D
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MODEL NO
CONNECTION SIZE (NPT)

DIMENSIONS (IN.) CLEARANCES
APPROXIMATE 

WEIGHTS (LBS.)
WIDTH DEPTH HEIGHT† INLET TOP SIDES REAR
Figure 1. Model WB Dimensions

SHIPPING OPERATING
SUPPLY RETURN DRAIN A B C D E F G

WB-120 2 2 3/4 25 36 45 8 12 16 12 450 580
WB-121 3 3 3/4 32 36 45 8 12 16 12 500 630
WB-122 3 3 3/4 32 36 61 8 12 16 12 800 1005
WB-201 4 * 4 * 1-1/4 38 44 71 19 18 16 18 1400 2040
WB-202 4 * 4 * 1-1/4 38 48 71 19 18 16 18 1500 2140
WB-241 6 * 6 * 1-1/2 44 54 75 21 18 25 18 2200 3200
WB-242 6 * 6 * 1-1/2 48 60 75 21 18 25 18 2400 3400
WB-243 6 * 6 * 1-1/2 48 60 83 21 18 25 18 2800 3980
WB-361 6 * 6 * 1-1/2 56 74 75 24 24 30 24 3300 5260
WB-362 8 * 8 * 1-1/2 60 74 92 24 24 30 24 3600 6220
WB-363 8 * 8 * 2 72 76 104 24 24 30 36 4200 7280
WB-421A 10 * 10 * 2 76 76 104 24 24 33 36 5800 9300

WB-422A 10 * 10 * 2 76 95 111 24 24 33 36 6500 10500

NOTES: †Dimensional heights are for the boiler only. Control panel size varies based on the number of steps
and optional equipment.

A.These models normally supplied with 2 control cabinets for 2 power supplies.
*These are flange connections; 150# ANSI.
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Table 15. Model WB Max Flow Ratings Sheet 1 of 2

Model # Rated kW
System Temperature Drop 0F

10 20 30 40 50 60 70 80
Maximum Flow Rate in GPM

WB-120

12 8.2 4.5 3 2 1.75 1.5 1.25 1
18 12.4 6.5 4.5 3.2 2.6 2 1.75 1.6
24 16.5 8 5.5 4.1 3.2 2.75 2.3 2.1
30 20.5 10.3 6.75 5.1 4.1 3.4 3 2.6
36 24.5 12.25 8.2 6.2 4.9 4.1 3.5 3.1
45 30.9 15.7 10.3 7.7 6.3 5.1 4.4 3.9
54 37 18.4 12.3 9.2 7.4 6.1 5.3 4.6
60 41 20.5 13.5 10.3 8.2 6.8 5.8 5.1
72 49.5 24.2 16.5 12.3 9.8 8.2 7 6.1

WB-121

90 61.5 30.5 20.5 15.4 12.3 10.3 8.8 7.7
108 73.6 37 24.7 18.5 14.8 12.3 10.6 9.2
126 86 43 28.7 21.6 17.3 14.4 12.3 10.8
144 98 49.2 32.9 24.6 19.7 16.5 14.1 12.3

WB-122

162 110.5 55.5 37 27.7 22.2 18.5 15.9 13.7
180 122.6 61.5 41 30.8 24.6 20.5 17.6 15.4
198 135.5 67.5 45 33.9 27.1 22.6 19.4 16.9
216 148 74 49.3 37 29.6 24.6 21.1 18.5
234 160 80 53.4 40 32 26.7 22.9 20
252 172 86 57.5 43.1 34.5 28.8 24.6 21.6
270 184.3 92.4 61.6 46.2 37 30.8 26.4 23.2
288 196 98.5 65.7 49.3 39.5 32.9 28.2 24.6

WB-201

324 222 111 74 55.5 44.4 37 31.7 27.7
360 246.5 123 82.2 61.6 49.3 41.1 35.2 30.8
396 271 135.5 90.4 67.8 54.2 45.2 38.7 33.9
432 296 148 98.6 74 59.2 49.3 42.3 37

WB-202

468 320 160.3 106.8 80.1 64.1 53.4 45.8 40
504 345 172.5 115 86.3 69 57.5 49.3 43.2
540 370 185 123.3 92.5 74 61.6 52.8 46.2
576 394 197 131.5 98.6 79 65.7 56.4 49.3

WB-241

600 411 205.5 137 102.7 82.2 68.5 58.7 51.4
630 431 215.5 143.8 107.9 86.3 71.9 61.6 53.9
660 452 226 150.7 113 90.4 75.3 64.6 56.5
690 472 236 157.5 118.2 94.5 78.8 67.5 59.1
720 493 246.4 164.4 123.3 98.6 82.2 70.5 61.6

WB-242

750 514 257 171.2 128.4 102.7 85.6 73.4 64.2
780 534 267 178.1 133.6 106.8 89 76.3 66.8
810 555 277.5 185 138.7 110.9 92.5 79.2 69.3
840 575 287.5 191.8 143.8 115.1 95.9 82.2 71.9
870 596 298 198.6 150 119.2 99.3 85.1 74.5
900 615 308 205.5 154.1 123.3 102.7 88.1 77
930 637 318.5 212.3 159.2 127.4 106.2 91 79.6
960 657 328.5 219.2 164.4 131.5 109.6 93.9 82.2
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Fire fighting unit according to standard EN 12845, 
consists of 1 electric main pump module:

Main centrifugal pump “back pull-out” type in according to EN 733 
(formerly DIN 24255) axial suction and radial discharge, cast iron 
pump casing, mechanical seal, coupling performed by means of 
flexible coupling spacer with three-phase asynchronous electric 
motor. The fire fighting unit is complete with a main electric pump 
mounted on a painted steel base and electrically wired to the 
electrical control panel installed on board skid (for power ≥ 160 kW 
the electric panel of the main pump is supplied loose cabinet metal 

“E” series

1 Electric main pump module 

Fire fighting units with horizontal pumps back pull-out type, made according to 
standard EN 12845 

size = WxHxD mm 800x1800x430 and its wiring with the group will 
be at the customer). The standard supply of the Fire unit Series 
“E” does not include either the suction valve or suction eccentric 
enlargement of the main pump, which must be ordered separately 
(suction reducing eccentric be sized according to the directions of 
the standard EN 12845).

3.1

O
P
E
N

S
H
U
T

Tolerances in table: ISO 9906 Annex A (performance at the outlet of the pump)
Gray boxes: NPSH ≥ 5m (possible installation only with positive suction head)
* maximum efficiency point

Units with capacity from m³/h 0 up to m³/h 96

Code Model Electric 
Power
(kW) 

Q= CAPACITY OF EACH SERVICE PUMP
m³/h  

0
7,2 9 14,4 18 21,6 24 27 28,8 30 36 43,2 50,4 54 60 72 84 90 96

l/m  
0

120 150 240 300 360 400 450 480 500 600 720 840 900 1000 1200 1400 1500 1600

H= Total head ( m.c.a. )

700.001 E-L32-200/188-4 3 44 41 40 35 32* 27 24 20

700.002 E-L32-200/204-5,5 4 54 51 45 45 42 37* 34 30 27 26

700.003 E-S32-200N/206-7,5 5.5 54 51 49 46 44* 40 36 35

700.004 E-S32-200N/219-10 7.5 63 62 61 60 57* 54 52 50 36

700.005 E-L32X-250/256-15 11 86 74 71 66* 63 59

700.006 E-C32-250/225-20 15 69 69 68 67 65 63 62* 53

700.007 E-C32-250/235-20 15 77 76 75 74 73 71 70* 61

700.008 E-C32-250/255-25 18.5 89 89 88 87 85 84 83 75* 60

700.009 E-C32-250/264-25 18.5 96 95 94 92 91 89 88 80* 64

700.010 E-S40-200/190-10 7.5 46 44 43 41 40 39 38* 33 26 20

700.011 E-L40-200/209-10 7.5 57 54 52 51 50 49 48 46* 41

700.012 E-S40-200/212-12,5 9.2 58 58 56 55 54 53 52 47* 41 35

700.013 E-L40-250/233-15 11 72 68 65 64 63 62 61 57 52* 44

700.014 E-L40-250/251-20 15 85 80 78 77 75 74 73 70 65* 56 53

700.015 E-S40-250N/240-25 18.5 81 79 78 77 76 75 69 68* 65 61 51

700.016 E-S40-250N/255-30 22 95 89 88 87 86 84 80 76* 74 69 55

700.017 E-S40-250N/259-40 30 98 92 91 91,5 90 87 81 79* 76 71 59

700.018 E-L50-200/197-15 11 51 48 47 45 42 41 38* 33 26

700.019 E-L50-200/209-15 11 58 55 54 53 50 49 43* 40 33 29

700.020 E-L50-250/224-20 15 68 64 63 60 59 56* 50 41

700.021 E-L50-250/237-25 18.5 77 73 72 70 68 66 60* 52 47

700.022 E-L50-250/250-30 22 86 83 81 79 78 75 70* 61 57 52

700.023 E-C50-250/255-40 30 95 92 90,5 88 86 83* 72 50 36

700.024 E-C50-250/264-50 37 104 101 99 96 94 91 83* 61 54 26

700.025 E-CH50-315/291-75 55 118 114 113 110 108 106 98* 82 74

700.026 E-CH50-315/308-100 75 132 129 127 125 123 122 116 106* 100 90

“E” series

1 Electric main pump module 

Fire fighting units with horizontal pumps back pull-out type, made according to 
standard EN 12845 

O

S

	FIRE	FIGHTING	WITH	1	ELECTRIC	MAIN	PUMP	MODULE	3.1
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Units with capacity from m³/h 66 up to m³/h 360

Code Model Electric 
Power
(kW) 

Q= CAPACITY OF EACH SERVICE PUMP

m³/h 0 66 72 90 108 120 150 180 210 240 270 300 330 360

l/m   0 1100 1200 1500 1800 2000 2500 3000 3500 4000 4500 5000 5500 6000

H= Total head ( m.c.a. )

700.027 E-L65-200/187-20  15 45 44 43 40* 37 34

700.028 E-S65-200N/192-30  22 50 50 48 46* 43 40 30 15

700.029 E-L65-200/198-25  18.5 52 51 51 48 45* 42

700.030 E-L65-200/210-30  22 59 59 58 55 52* 50

700.031 E-S65-200N/215-40  30 65 64 64 61 58* 55 46 34

700.032 E-L65-250/241-40  30 76 74 73 69 64* 61

700.033 E-L65-250/258-50  37 90 87 86 83 78* 75

700.034 E-S65-250N/222-40  30 70 68 67 65 62* 59 51

700.035 E-S65-250N/245-60  45 83 82 82 79 76 73* 65

700.036 E-S65-250N/255-60  45 92 92 91 89 85 83* 74 65

700.037 E-S65-250N/259-75  55 95 94 93 92 88 85* 76 69

700.038 E-S65-315R/273-75  55 101 100 99 96 93* 90 84

700.039 E-S65-315R/282-100  75 112 111 110 108 105* 103 96 87

700.040 E-L80-200/189-30  22 48 45 44 38* 32

700.041 E-L80-200/207-40  30 60 58 57 52* 46 40

700.042 E-L80-250/225-50  37 71 67 65 58* 49

700.043 E-L80-250/238-60  45 80 78 76 70* 62

700.044 E-L80-250/256-75  55 92 91 90 84 76* 68

700.045 E-L80X-250/270-100  75 112 108 106 101 94* 83

700.046 E-C80-200/205-60  45 58 56 53 50* 46 42

700.047 E-C80-200/214-75  55 64 62 60 57 53* 49

700.048 E-C80-250/235-75  55 75 70 68 64* 57 44 30

700.049 E-C80-250/255-100  75 89 85 84 80 75* 68 56 38

700.050 E-C80-250/264-100  75 106 90 89 87 83* 76 66 52

700.051 E-S80-250/269-150  110 102 102 100 98 95 92* 88 85 82 77

700.052 E-S80-315R/302-150  110 117 115 113 112 108* 103 90

Tolerances in table: ISO 9906 Annex A (performance at the outlet of the pump)
Gray boxes: NPSH ≥ 5m (possible installation only with positive suction head)
* maximum efficiency point

Units with capacity from m³/h 150 up to m³/h 750

Tolerances in table: ISO 9906 Annex A (performance at the outlet of the pump)
Gray boxes: NPSH ≥ 5m (possible installation only with positive suction head)
* maximum efficiency point

Code Model Electric 
Power
(kW) 

Q= CAPACITY OF EACH SERVICE PUMP

m³/h 0 150 180 210 240 270 300 330 360 390 420 480 540 600 650 700 750

l/m   0 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 8000 9000 10000 10833  11667  12500 

H= Total head ( m.c.a. )

700.053 E-L100-200/192-40 30 49 45 42 38* 34 30 24

700.054 E-L100-200/203-50 37 56 52 50 46 42* 38 33 26

700.055 E-L100-250/221-60 45 69 65 59 56* 50 45 35

700.056 E-L100-250/235-75 55 79 75 72 69 64* 56 50

700.057 E-L100-250/254-100 75 92 89 86 84 80 75* 67

700.058 E-L100-250/267-125 90 103 100 98 95 90 85* 80

700.059 E-S100-200/219-75 55 62,5 60 59 57,5 55 52,5 49* 43 37,5

700.060 E-S100-250/233-100 75 68 67 64 61 57 55* 49 43 30

700.061 E-S100-250/250-100 75 80 79 77 75 72 69 64* 59 53

700.062 E-S100-250/265-125 90 95 92 90 88 86 84 80* 75 70

700.063 E-S100-250/269-150 110 97 95 94 92 90 86 83* 78 74

700.064 E-CH100-315/291-150 110 117 114 111 108 102 96* 87 74

700.065 E-CH100-315/308-180 132 131 130 128 124 120 115 106* 96 84

700.066 E-L125-200/206-60 45 47 38 36 34 32 30* 28 22

700.067 E-L125-200/216-75 55 57 49 47 45 42 40 38* 31 22

700.068 E-CH125-250/222-100 75 59 55 53 50* 47 43

700.069 E-L125-270/224-100   75 65 59 56 55 53 50* 48 47 35

700.070 E-L125-270/237-125   90 75 70 68 65 65 61 60* 54 45 36

700.071 E-L125-270/253-150   110 88 82 80 78 76 74 71 66* 57 46

700.072 E-CH125-250/264-180  132 91 90 88 86 84 81 77* 72 62

700.073 E-L125-270/266-180  132 97 91 90 87 86 84 81 76* 70 60

700.074 E-CH125-250/278-218  160 102 101 100 99 97 95 93 87* 80 71

700.075 E-S125-315R/302-272  200 124 118 117 115 112 109* 105 102 90

700.076 E-S150-315R/257-218  160 70 68 67 66 64 62 58 52* 47 42 35

700.077 E-S150-315R/266-218  160 85 82 81 80 78 76 72 68* 62 56 50

700.078 E-S150-315R/280-272  200 97 94 93 92 90 88 85 80* 75 70 62 53

700.079 E-S150-315R/290-340  250 107 106 105 103 102 101 97 95* 90 85 80 75

O

S

O

S

“E” series“E” series

1 Electric main pump module 1 Electric main pump module 

Fire fighting units with horizontal pumps back pull-out type, made according to 
standard EN 12845 

Fire fighting units with horizontal pumps back pull-out type, made according to 
standard EN 12845 
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Dimensions - Fire fighting units Series “E” Dimensions - Fire fighting units Series “E”
Fire fighting units with horizontal pumps back pull-out type

1 Electric main pump module
Fire fighting units with horizontal pumps back pull-out type

1 Electric main pump module

Fire Fighting Unit Flow 
meter 

kit

Connections
Dimensions 

(mm)

Code Model
DNA DNM DNF A B B1 C D E F G H I

700.001 E- L32-200/188-4

KA-32-32

DN50 DN65

1 ¼”

1300 633 316,5 1160 140

290 1428* 2050*

405* 150

700.002 E- L32-200/204-5,5

700.003 E- S32-200/206-7,5

700.004 E-S32-200N/219-10

700.005 E-L32X-250/256-15

310

1533* 2155*

700.006 E-C32-250/225-20

1493* 2115*700.007 E-C32-250/235-20

700.008 E-C32-250/255-25
KA-40-40 1 ½”

700.009 E-C32-250/264-25 1527* 2150*

700.010 E-S40-200/190-10

KA-40-40

DN65 DN65

1 ½”

1300 633 316,5 1160 140

290 1428* 2050*

405* 150

700.011 E-L40-200/209-10

700.012 E-S40-200/212-12,5

700.013 E-L40-250/233-15

310

1533* 2155*

700.014 E-L40-250/251-20 1493* 2115*

700.015 E-S40-250N/240-25

KA-50-50 2” 1527* 2150*700.016 E-S40-250N/255-30

700.017 E-S40-250N/259-40 330

700.018 E-L50-200/197-15 KA-50-50

DN65 DN80

2”

1300 633 316,5 1160 140

290
1503 2125 405*

150

700.019 E-L50-200/209-15 KB1-65-65 DN65 1563 2185 432

700.020 E-L50-250/224-20 KA-50-50 2”

310

1548 2170 405*

700.021 E-L50-250/237-25
KB1-65-65 DN65 1582 2187 432

700.022 E-L50-250/250-30

700.023 E-C50-250/255-40 KA-50-50 2”
1650

786 393

1480

170

340 1605 2232
405*

700.024 E-C50-250/264-50

KB1-65-65 DN65 432700.025 E-CH50-315/291-75 1800
1630

390
1665 2292

700.026 E-CH50-315/308-100 1900 420

* Tolerance of ± 50 mm
blue components: optional available on request

Units with capacity from m³/h 0 up to m³/h 96

F

B
B1 B1D

G

E

A

H

C

DNA

DNM

DNF

I

O
P
E
N

S
H
U
T

Units with capacity from m³/h 66 up to m³/h 360

Fire Fighting Unit Flow 
meter 

kit

Connections
Dimensions 

(mm)

Code Model
DNA DNM DNF A B B1 C D E F G H

700.027 E-L65-200/187-20 KB2-100-65

DN80 DN100

DN65

1300 633 316.5 1160 140 310

1581 2216 397

700.028 E-S65-200N/192-30 KB2-100-80 DN80

1615 2233

402

700.029 E-L65-200/198-25
KB2-100-65 DN65 397

700.030 E-L65-200/210-30

700.031 E-S65-200N/215-40 KB2-100-80 DN80

1650

786 393

1480

170

340 1600 2217 402

700.032 E-L65-250/241-40
KB2-100-65 DN65

360
1644 2262

397
700.033 E-L65-250/258-50

700.034 E-S65-250N/222-40

KB2-100-80 DN80 402

700.035 E-S65-250N/245-60

700.036 E-S65-250N/255-60

700.037 E-S65-250N/259-75

1800 1630
390

700.038 E-S65-315R/273-75
1699 2317

700.039 E-S65-315R/282-100 420

700.040 E-L80-200/189-30 KB2-125-80

DN100 DN125

DN80 1358 633 316.5 1160 140 310 1684 2315 426

700.041 E-L80-200/207-40 KC-125-100 DN100

1650

786 393

1480

170

365 1667 2298 420

700.042 E-L80-250/225-50
KB2-125-80 DN80 340

1717 2348
426

700.043 E-L80-250/238-60

700.044 E-L80-250/256-75

KC-125-100 DN100

1800 1630
390

420

700.045 E-L80X-250/270-100 420 1832 2463

700.046 E-C80-200/205-60 1650 1480 365
1667 2298

700.047 E-C80-200/214-75

1800 1630

340

700.048 E-C80-250/235-75 390
1717 2348

700.049 E-C80-250/255-100
420

700.050 E-C80-250/264-100 1832 2463

700.051 E-S80-250/269-150
2200 1046 523 2015 185 475

1857 2488

700.052 E-S80-315R/302-150 1892 2523

* Tolerance of ± 50 mm
blue components: optional available on request
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Fire Fighting Unit Flow 
meter 

kit

Connections
Dimensions 

(mm)

Code Model
DNA DNM DNF A B B1 C D E F G H

700.053 E-L100-200/192-40

KC-150-125 DN125 DN150 DN125

1650

786 393

1480

170

340 1776 2421

472

700.054 E-L100-200/203-50

700.055 E-L100-250/221-60 365
1801 2446

700.056 E-L100-250/235-75

1800 1630

390

700.057 E-L100-250/254-100
420 1881 2526

700.058 E-L100-250/267-125

700.059 E-S100-200/219-75 390 1776 2421

700.060 E-S100-250/233-100

420

1801 2446

700.061 E-S100-250/250-100

1881 2526700.062 E-S100-250/265-125

700.063 E-S100-250/269-150    

2150 1046 523 1965 185 475700.064 E-CH100-315/291-150   
1941 2586

700.065 E-CH100-315/308-180    

700.066 E-L125-200/206-60
KC-200-150

DN150 DN200

DN150

1800 786 393 1630 170

390 1957 2652

536
700.067 E-L125-200/216-75

700.068 E-CH125-250/222-100 KC-200-125 DN125

420

1997 2692

700.069 E-L125-270/224-100 KC-200-150 DN150
2077 2772

700.070 E-L125-270/237-125
KC-200-200 DN200 438

700.071 E-L125-270/253-150    

2150

1046 523

1965

185
475

2117 2792

700.072 E-CH125-250/264-180     KC-200-150 DN150

2077 2772

536

700.073 E-L125-270/266-180    
KC-200-200 DN200 438

700.074 E-CH125-250/278-218    
2200 2015

700.075 E-S125-315R/302-272     KC-200-150 DN150 505 2107 2802 536

700.076 E-S150-315R/257-218    

KC-250-200 DN200 DN250 DN200 2200 1046 523 2015 185 505 2290 2992 636
700.077 E-S150-315R/266-218    

700.078 E-S150-315R/280-272    

700.079 E-S150-315R/290-340     

* Tolerance of ± 50 mm
blue components: optional available on request

Units with capacity from m³/h 150 up to m³/h 750

A

E

B

G

CD B1

O

S

B1

DNA

F

DNM DNF

H

Dimensions - Fire fighting units Series “E”
Fire fighting units with horizontal pumps back pull-out type

1 Electric main pump module
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3.2

Fire fighting unit according to standard EN 12845, 
consists of 1 diesel main motorpump module:

Main centrifugal pump “back pull-out” according to EN 733 (formerly 
DIN 24255) axial suction and radial discharge, cast iron pump casing, 
mechanical seal, coupling performed by means of flexible coupling 
spacer with diesel engine fitted in compliance with EN 12845. The 
fire fighting unit is complete with a main pump mounted on a painted 
steel base, electrically wired to the electrical control panel installed 
on board skid. The standard supply of the Fire unit series “D” does 

“D” Series “D” Series

1 Diesel main motorpump module 1 Diesel main motorpump module

Fire fighting units with horizontal pumps back pull-out type, made according to 
standard EN 12845

Fire fighting units with horizontal pumps back pull-out type, made according to 
standard EN 12845

not include either the suction valve or suction eccentric enlargement 
of the main pump or elastic vibration compensator, which must be 
ordered separately (suction reducing eccentric be sized according 
to the directions of the standard EN 12845). Diesel tank included, 
provided on a separate pedestal.
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SERBATOIO 
  GASOLIO

Tolerances in table: ISO 9906 Annex A (performance at the outlet of the pump)
Gray boxes: NPSH ≥ 5m (possible installation only with positive suction head)
* maximum efficiency point

Units with capacity from m³/h 0 up to m³/h 96

Code Model
Diesel 

Power kW

Q= CAPACITY OF EACH SERVICE PUMP

m³/h 0 7,2 9 14,4 18 21,6 24 27 28,8 30 36 43,2 50,4 54 60 72 84 90 96

l/m   0 120 150 240 300 360 400 450 480 500 600 720 840 900 1000 1200 1400 1500 1600

H= Total head ( m.c.a. )

700.080 D-L32-200/188-5,8 4.26 44 41 40 35 32* 27 24 20

700.081 D-L32-200/204-5,8 4.26 54 51 45 45 42 37* 34 30 27 26

700.082 D-S32-200N/206-8,4 6.18 54 51 49 46 44* 40 36 35

700.083 D-S32-200N/219-14,4 10.59 63 62 61 60 57* 54 52 50 36

700.084 D-L32X-250/256-14,4 10.59 86 74 71 66* 63 59

700.085 D-C32-250/225-18,5 13.60 69 69 68 67 65 63 62* 53

700.086 D-C32-250/235-24 17.65 77 76 75 74 73 71 70* 61

700.087 D-C32-250/255-24 17.65 89 89 88 87 85 84 83 75* 60

700.088 D-C32-250/264-27 19.8 96 95 94 92 91 89 88 80* 64

700.089 D-S40-200/190-8,4 6.18 46 44 43 41 40 39 38* 33 26 20

700.090 D-L40-200/209-14,4 10.59 57 54 52 51 50 49 48 46* 41

700.091 D-S40-200/212-14,4 10.59 58 58 56 55 54 53 52 47* 41 35

700.092 D-L40-250/233-18,5 13.60 72 68 65 64 63 62 61 57 52* 44

700.093 D-L40-250/251-24 17.65 85 80 78 77 75 74 73 70 65* 56 53

700.094 D-S40-250N/240-27 19.8 81 79 78 77 76 75 69 68* 65 61 51

700.095 D-S40-250N/255-36 26.47 95 89 88 87 86 84 80 76* 74 69 55

700.096 D-S40-250N/259-36 26.47 98 92 91 91,5 90 87 81 79* 76 71 59

700.097 D-L50-200/197-14,4 10.59 51 48 47 45 42 41 38* 33 26

700.098 D-L50-200/209-18,5 13.60 58 55 54 53 50 49 43* 40 33 29

700.099 D-L50-250/224-24 17.65 68 64 63 60 59 56* 50 41

700.100 D-L50-250/237-27 19.8 77 73 72 70 68 66 60* 52 47

700.101 D-L50-250/250-36 26.47 86 83 81 79 78 75 70* 61 57 52

700.102 D-C50-250/255-42,6 31.3 95 92 90,5 88 86 83* 72 50 36 

700.103 D-C50-250/264-42,6 31.3 104 101 99 96 94 91 83* 61 54 26

700.104 D-CH50-315/291-65,3 48 118 114 113 110 108 106 98* 82 74

700.105 D-CH50-315/308-89,8 66 132 129 127 125 123 122 116 106* 100 90

SERBATOIO 
  GASOLIO

DIESEL
TANK

DIESEL
TANK

FIRE	FIGHTING	WITH	1	DIESEL	MAIN	MOTORPUMP	MODULE 32
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Units with capacity from m³/h 66 up to m³/h 360

Tolerances in table: ISO 9906 Annex A (performance at the outlet of the pump)
Gray boxes: NPSH ≥ 5m (possible installation only with positive suction head)
* maximum efficiency point

Code Model Diesel Power 
kW

Q= CAPACITY OF EACH SERVICE PUMP

m³/h 0 66 72 90 108 120 150 180 210 240 270 300 330 360

l/m   0 1100 1200 1500 1800 2000 2500 3000 3500 4000 4500 5000 5500 6000

H= Total head ( m.c.a. )

700.106 D-L65-200/187-24 17.65 45 44 43 40* 37 34

700.107 D-S65-200N/192-36 26.47 50 50 48 46* 43 40 30 15

700.108 D-L65-200/198-27 19.8 52 51 51 48 45* 42

700.109 D-L65-200/210-36 26.47 59 59 58 55 52* 50

700.110 D-S65-200N/215-42,6 31.3 65 64 64 61 58* 55 46 34

700.111 D-L65-250/241-42,6 31.3 76 74 73 69 64* 61

700.112 D-L65-250/258-50 37 90 87 86 83 78* 75

700.113 D-S65-250N/222-42.6 31.3 70 68 67 65 62* 59 51

700.114 D-S65-250N/245-65,3 48 83 82 82 79 76 73* 65

700.115 D-S65-250N/255-65,3 48 92 92 91 89 85 83* 74 65

700.116 D-S65-250N/259-65,3 48 95 94 93 92 88 85* 76 69

700.117 D-S65-315R/273-89,8 66 101 100 99 96 93* 90 84

700.118 D-S65-315R/282-89,8 66 112 111 110 108 105* 103 96 87

700.119 D-L80-200/189-36 26.47 48 45 44 38* 32

700.120 D-L80-200/207-42,5 31.3 60 58 57 52* 46 40

700.121 D-L80-250/225-50 37 71 67 65 58* 49

700.122 D-L80-250/238-65,3 48 80 78 76 70* 62

700.123 D-L80-250/256-89,8 66 92 91 90 84 76* 68

700.124 D-L80X-250/270-133,4 98.1 112 108 106 101 94* 83

700.125 D-C80-200/205-65,3 48 58 56 53 50* 46 42

700.126 D-C80-200/214-65,3 48 64 62 60 57 53* 49

700.127 D-C80-250/235-65,3 48 75 70 68 64* 57 44 30

700.128 D-C80-250/255-89,8 66 89 85 84 80 75* 68 56 38

700.129 D-C80-250/264-133,4 98.1 106 90 89 87 83* 76 66 52

700.130 D-S80-250/269-177,5 130.5 102 102 100 98 95 92* 88 85 82 77

700.131 D-S80-315R/302-177,5 130.5 117 115 113 112 108* 103 90
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Units with capacity from m³/h 150 up to m³/h 750

Tolerances in table: ISO 9906 Annex A (performance at the outlet of the pump)
Gray boxes: NPSH ≥ 5m (possible installation only with positive suction head)
* maximum efficiency point

Code Model Diesel Power 
kW

Q= CAPACITY OF EACH SERVICE PUMP

m³/h 0 150 180 210 240 270 300 330 360 390 420 480 540 600 650 700 750

l/m   0 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 8000 9000 10000 10833  11667  12500 

H= Total head ( m.c.a. )

700.132 D-L100-200/192-42,6  31.3 49 45 42 38* 34 30 24

700.133 D-L100-200/203-50  37 56 52 50 46 42* 38 33 26

700.134 D-L100-250/221-65,3  48 69 65 59 56* 50 45 35

700.135 D-L100-250/235-89,8  66 79 75 72 69 64* 56 50

700.136 D-L100-250/254-133,4  98.1 92 89 86 84 80 75* 67

700.137 D-L100-250/267-133,4  98.1 103 100 98 95 90 85* 80

700.138 D-S100-200A/219-89,8  66 62,5 60 59 57,5 55 52,5 49* 43 37,5

700.139 D-S100-250CD/233-89,8  66 68 67 64 61 57 55* 49 43 30

700.140 D-S100-250B/250-133,4  98.1 80 79 77 75 72 69 64* 59 53

700.141 D-S100-250AB/265-133,4  98.1 95 92 90 88 86 84 80* 75 70

700.142 D-S100-250A/269-133,4  98.1 97 95 94 92 90 86 83* 78 74

700.143 D-CH100-315/291-177,5  130.5 117 114 111 108 102 96* 87 74

700.144 D-CH100-315/308-177,5  130.5 131 130 128 124 120 115 106* 96 84

700.145 D-L125-200/206-65,3   48 47 38 36 34 32 30* 28 22

700.146 D-L125-200/216-89,8  66 57 49 47 45 42 40 38* 31 22

700.147 D-CH125-250/222-89,8  66 59 55 53 50* 47 43

700.148 D-L125-270/224-133,4  98.1 65 59 56 55 53 50* 48 47 35

700.149 D-L125-270/237-133,4  98.1 75 70 68 65 65 61 60* 54 45 36

700.150 D-L125-270/253-177,5  130.5 88 82 80 78 76 74 71 66* 57 46

700.151 D-CH125-250/264-177,5  130.5 91 90 88 86 84 81 77* 72 62

700.152 D-L125-270/266-177,5  130.5 97 91 90 87 86 84 81 76* 70 60

700.153 D-CH125-250/278-200,7  147.6 102 101 100 99 97 95 93 87* 80 71

700.154 D-S125-315R/302-242  177.3 124 118 117 115 112 109* 105 102 90

700.155 D-S150-315R/257-242  177.3 70 68 67 66 64 62 58 52* 47 42 35

700.156 D-S150-315R/266-242  177.3 85 82 81 80 78 76 72 68* 62 56 50

700.157 D-S150-315R/280-272  199.8 97 94 93 92 90 88 85 80* 75 70 62 53

700.158 D-S150-315R/290-302  221.4 107 106 105 103 102 101 97 95* 90 85 80 75

“D” Series “D” Series

1 Diesel main motorpump module 1 Diesel main motorpump module

Fire fighting units with horizontal pumps back pull-out type, made according to 
standard EN 12845

Fire fighting units with horizontal pumps back pull-out type, made according to 
standard EN 12845

DIESEL
TANK

DIESEL
TANK
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Dimensions - Fire fighting units Series “D” Dimensions - Fire fighting units Series “D”
Fire fighting units with horizontal pumps back pull-out type

1 Diesel main motorpump module 
Fire fighting units with horizontal pumps back pull-out type

1 Diesel main motorpump module 

Units with capacity from m³/h 0 up to m³/h 96

Fire Fighting Unit
Flow 
meter 

kit

Connections
Dimensions 

(mm) Diesel 
Tank 

modelCode Model
DNA DNM DNF A B B1 C D E F G H I

700.080 D-L32-200/188-5,8

KA-32-32

DN50 DN65

1 ¼”
1150

800

305

1060
90

438 1428* 2050*

405* 150

TK1
700.081 D-L32-200/204-5,8

700.082 D-S32-200N/206-8,4

700.083 D-S32-200N/219-14,4

700.084 D-L32X-250/256-14,4 458 1493* 2115*

TK2

700.085 D-C32-250/225-18,5 498 1533* 2155*

700.086 D-C32-250/235-24
320

458 1493* 2115*700.087 D-C32-250/255-24
KA-40-40 1 ½”

700.088 D-C32-250/264-27 1480 305 1360

700.089 D-S40-200/190-8,4

KA-40-40

DN65 DN65

1 ½” 1150

800

305
1160

90

438 1428* 2050*

405* 150

TK1700.090 D-L40-200/209-14,4

700.091 D-S40-200/212-14,4

700.092 D-L40-250/233-18,5 498 1533* 2155*

TK2700.093 D-L40-250/251-24 320
458 1493* 2115*

700.094 D-S40-250N/240-27

KA-50-50 2” 1480 305 1360700.095 D-S40-250N/255-36
492 1527* 2150* TK3

700.096 D-S40-250N/259-36

700.097 D-L50-200/197-14,4 KA-50-50

DN65 DN80

2”

1150

800

305
1060

90

438 1503 2125 405*

150

TK1

700.098 D-L50-200/209-18,5 KB1-65-65 DN65 498 1563 2185 432

TK2700.099 D-L50-250/224-24 KA-50-50 2” 320
458 1548 2170

495*

700.100 D-L50-250/237-27
KB1-65-65 DN65 1480 305 1360 432

700.101 D-L50-250/250-36 492 1582 2187

TK3700.102 D-C50-250/255-42,6 KA-50-50 2”

1900 900

345

1650 250

515 1605 2232
405*

700.103 D-C50-250/264-42,6

KB1-65-65 DN65 432700.104 D-CH50-315/291-65,3
365 520 1665 2292

TK4

700.105 D-CH50-315/308-89,8 TK5

* Tolerance of ± 50 mm
blue components: optional available on request

Dimensions of fuel tanks on p. 61

B

G

C
A

H

E

DNM

D

DNA

F

I

DNF

SERBATOIO 
  GASOLIO

B1

Units with capacity from m³/h 66 up to m³/h 360

Fire Fighting Unit Flow 
meter 

kit

Connections
Dimension 

(mm) Diesel
Tank

modelCode Model
DNA DNM DNF A B B1 C D E F G H

700.106 D-L65-200/187-24 KB2-100-65

DN80 DN100

DN65 1330

800

320 1060

90

458 1581 2216 397 TK2

700.107 D-S65-200N/192-36 KB2-100-80 DN80

1480 305 1360

492 1615 2233 402 TK3

700.108 D-L65-200/198-27
KB2-100-65 DN65

458 1581 2216
397

TK2

700.109 D-L65-200/210-36 492 1615 2233 TK3

700.110 D-S65-200N/215-42,6 KB2-100-80 DN80

1900

900 365

1650

250

475 1600 2217 402

TK3
700.111 D-L65-250/241-42,6

KB2-100-65 DN65

495 1644 2262

397
700.112 D-L65-250/258-50

700.113 D-S65-250N/222-42.6

KB2-100-80 DN80 402

700.114 D-S65-250N/245-65,3

TK4700.115 D-S65-250N/255-65,3

700.116 D-S65-250N/259-65,3

700.117 D-S65-315R/273-89,8
2000 1750 520 1699 2317 TK5

700.118 D-S65-315R/282-89,8

700.119 D-L80-200/189-36 KB2-125-80

DN100 DN125

DN80 1505 800 305 1360 90 492 1684 2315 426

TK3700.120 D-L80-200/207-42,5 KC-125-100 DN100

1900 900 365 1650 250

475 1667 2298 420

700.121 D-L80-250/225-50
KB2-125-80 DN80

495 1717 2348
426

700.122 D-L80-250/238-65,3 TK4

700.123 D-L80-250/256-89,8

KC-125-100 DN100 420

TK5

700.124 D-L80X-250/270-133,4 2350 1250 495 2190 160 610 1832 2463 TK6

700.125 D-C80-200/205-65,3

1900 900
365

1650 250

475 1667 2298
TK4700.126 D-C80-200/214-65,3

700.127 D-C80-250/235-65,3
495 1717 2348

700.128 D-C80-250/255-89,8 TK5

700.129 D-C80-250/264-133,4

2350 1250 2190 160

610 1832 2463 TK6

700.130 D-S80-250/269-177,5
495 635

1857 2488
TK7

700.131 D-S80-315R/302-177,5 1892 2523

* Tolerance of ± 50 mm
blue components: optional available on request

Dimensions of fuel tanks on p. 61
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Units with capacity from m³/h 150 up to m³/h 750

Fire Fighting Unit Flow 
meter 

kit

Connections
Dimensions 

(mm) Diesel
Tank

modelCode Model
DNA DNM DNF A B B1 C D E F G H

700.132 D-L100-200/192-42,6

KC-150-125 DN125 DN150 DN125

1900 900 365 1650 250

495 1776 2421

472

TK3
700.133 D-L100-200/203-50

700.134 D-L100-250/221-65,3
520

1801
1801

2446
2446

TK4

700.135 D-L100-250/235-89,8 TK5

700.136 D-L100-250/254-133,4
2350 1250 495 2190 160 600 1881 2526 TK6

700.137 D-L100-250/267-133,4

700.138 D-S100-200A/219-89,8
1900 900 365 1650 250

495 1776 2421
TK5

700.139 D-S100-250CD/233-89,8 520 1801 2446

700.140 D-S100-250B/250-133,4

2350 1250 495 2190 160

600 1881 2526 TK6700.141 D-S100-250AB/265-133,4

700.142 D-S100-250A/269-133,4

700.143 D-CH100-315/291-177,5
625 1941 2586 TK7

700.144 D-CH100-315/308-177,5

700.145 D-L125-200/206-65,3
KC-200-150

DN150 DN200

DN150
1900 900 365 1650 250 545

1957 2652

536

TK4

700.146 D-L125-200/216-89,8
TK5

700.147 D-CH125-250/222-89,8 KC-200-125 DN125 1997 2692

700.148 D-L125-270/224-133,4 KC-200-150 DN150

2350

1250 495

2190

160

625 2077 2772 TK6
700.149 D-L125-270/237-133,4

KC-200-200 DN200 438
700.150 D-L125-270/253-177,5

665
2117 2792

TK7700.151 D-CH125-250/264-177,5 KC-200-150 DN150

2077 2772

536

700.152 D-L125-270/266-177,5
KC-200-200 DN200 625 438

700.153 D-CH125-250/278-200,7
2500 2340 TK8

700.154 D-S125-315R/302-242 KC-200-150 DN150 655 2107 2802 536

700.155 D-S150-315R/257-242

KC-250-200 DN200 DN250 DN200 2500 1250 495 2340 160 655 2290 2992 636

TK8
700.156 D-S150-315R/266-242

700.157 D-S150-315R/280-272 TK9

700.158 D-S150-315R/290-302 TK10

* Tolerance of ± 50 mm
blue components: optional available on request

Dimensions of fuel tanks on p. 61

Dimensions - Fire fighting units Series “D”
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B1

Fire fighting units with horizontal pumps back pull-out type
1 Diesel main motorpump module 

DIESEL
TANK
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Peerless Pumps Interactive Catalog Peerless-J - J65F

Peerless-J - J65F

Description Vertical Diffuser Radial Split Case Single Suction Pump

Applications Fire Pressure Maintenance 

Markets Fire Protection

Documents Type Peerless-J

Technical Data

Dimensions

Performance Curves

Construction Vertical Side Suction & Discharge Impellers Between Bearings

Casing Multistage Diffuser Single Suction Vertical

Mounting Floor Mounted

Sealing Mechanical Seal

Horizontal centrifugal pumps
with appropriate fittings for
providing water supply to fire
protection systems in
buildings, plants and yards.
Types AF, ADF, AEF, TUF,
TUTF.

250 to 5,000 gpm
(57 to 1,136 m3/hr)

92 to 1178 feet
(28 to 359 meters)

Up to 640 psi
(45 kg/cm2,  4,414 kPa)

Up to 800 hp (597 kW)

Horizontal electric motors,
and diesel engines

Water.

Ambient within the limits for
satisfactory equipment
operation.

Cast iron, bronze fitted as
standard. Optional materials
available for sea water
applications.

Compact in-line centrifugal
fire pumps with appropriate
fittings for providing water
supply to fire protection
systems in buildings, plants
and yards. Type PVF.

50 to 1,500 gpm
(11 to 341 m3/hr)

Up to 406 feet
(123 meters)

Up to 175 psi
(12 kg/cm2,  1,207 kPa)

Up to 125 hp (93 kW)

Vertical close coupled
electric motors

Water.

Ambient within the limits for
satisfactory equipment
operation.

Cast iron, bronze fitted.

End suction centrifugal fire
pumps with appropriate
fittings for providing water
supply to fire protection
systems in buildings, plants
and yards. Type UNF.

Up to 1,500 gpm
(341 m 3 /hr)

Up to 367 feet
(112 meters)

Up to 159 psi
(11.2 kg/cm2, 1,096 kPa) (35.15 kg/cm2,  3,515 kPa)

Up to 210 hp (157 kW)

Horizontal electric motors
and diesel engines

Water.

Ambient within the limits for
satisfactory equipment
operation.

Cast iron, bronze fitted.

Vertical turbine pumps with
appropriate fittings for
providing water supply to fire
protection systems in
buildings, plants and yards.

250 to 5,000 gpm
(57 to 1,136 m3/hr)

92 to 1,176 feet
(28 to 359 meters)

Up to 500 psi

Up to 600 hp (448 kW)

Vertical electric motors and
diesel engines with right
angle gears

Water.

Up to 115°F (46°C)

Cast iron, bronze fitted as
standard. Optional materials
available for sea water
applications.

Type

Capacities

Head

Pressure

Horsepower

Drives

Liquids
Pumped

Temperature

Materials of
Construction

Horizontal Fire 
Pumps, UL Listed, 
ULC Listed and FM 

Approved

In-Line Fire Pumps, 
UL and ULC Listed

End Suction Fire 
Pumps, UL Listed 
and FM Approved

Vertical Fire Pumps 
UL Listed, ULC Listed 

and FM Approved

 Peerless Fire Product
 Line Features and
Specifications

156

http://www.chamco.com/Reference/PeerlessCatalog/pdf/Fire_Pump_510_515.pdf
http://www.chamco.com/Reference/PeerlessCatalog/pdf/Fire_Pump_520.pdf
http://www.chamco.com/Reference/PeerlessCatalog/pdf/Fire_Pump_554.pdf
http://www.chamco.com/Reference/PeerlessCatalog/index.html
http://www.chamco.com/Reference/PeerlessCatalog/market.html
http://www.chamco.com/Reference/PeerlessCatalog/application.html
http://www.chamco.com/Reference/PeerlessCatalog/design.html
http://www.chamco.com/Reference/PeerlessCatalog/type.html
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Cabinets can be surface mounted, recesed or semi-
recessed

Cabinet Made in CRCA steel or stainless steel with a 
thickness upto 2mm

Powder coated with an electrostatically applied, 
thermally fused at 200°c for elegant finish and 
protection from rust

Stainless steel cabinets are available with hairline 
finish or mirror finish; also with different sizes and 
various designs

Outer edges rolled over for safe handling and 
aesthetic apperance

Cabinet Door handles are stainless steel with chrome 
plated handle

1.5”ø x 30 meter length of hose rack, one piece 
construction of 16 gauge steel rack

Automatic release mechanism allows valve to be 
opened without release of water until last fold of 
hose is removed

MODEL WIDTH HEIGHT DEPTH SPECIFICATION

SFR150 650 850 160 Cabinets Made of Steel
Synthetic Single Jacket Hose 1.5” x 100 feet long

SFR150S 650 850 160 Cabinets Made of Stainless Steel
Synthetic Single Jacket Hose 1.5” x 100 feet long

SFR150 Series

Fire Cabinet with
Synthetic Hose Rack 

SFR200E 750 850 180
Cabinets Made of Steel
Synthetic Single Jacket Hose 1.5” x 100 feet long 
and (1) Extinguisher

SFR200ES 750 850 180
Cabinets Made of Stainless Steel
Synthetic Single Jacket Hose 1.5” x 100 feet long 
and (1) Extinguisher

SFR200EV 750 940 200
Cabinets Made of Steel
Synthetic Single Jacket Hose 1.5” x 100 feet long 
and (1) Extinguisher and (1) 2.5”Valve

SFR200EVS 750 940 200
Cabinets Made of Stainless Steel
Synthetic Single Jacket Hose 1.5” x 100 feet long 
and (1) Extinguisher and (1) 2.5”Valve

Note: All dimensions are in ‘mm’
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Standard Dry Chemical

Standard (BC) Dry Chemical is a
sodium bicarbonate based
extinguishing agent that is
suitable for use on Class B and
Class C �res.

Typical Uses For �ammable liquid
hazards in public areas such as
o�ces, classrooms, churches,
parking garages, and hotel/motel
assembly halls and guest areas.
For �ammable liquid hazards in
businesses such as retail stores,
light manufacturing facilities,
research facilities, auto
dealerships,
vehicle/aircraft/marine service
centers, and manufacturing
processes such as painting,
dipping, and coating.

Not recommended for use on
sensitive electronic equipment.

Canadian Part Numbers are shown in parentheses. V/B = Vehicle
Bracket Included.

Model
2.5 STD
V/B

5.5 STD 5.5 STD
V/B

10 STD 20S STD

Pt. # Alum.
Valve

13415
(13490)

11014
(11090)

13514
(13581)

11840
(11890)

12220
(12290)

Agent
Capacity

2.5 lb.
(1.13
kg)

5.5 lb.
(2.5 kg)

5.5 lb.
(2.5 kg)

10 lb.
(4.54
kg)

20 lb.
(9.07
kg)

UL/ULC
Rating

10-B:C 40-B:C 40-B:C 40-B:C 120-B:C

Temperature
Range

-65° to 120°F (-54° to 49°C)

Discharge
Time

9 sec 14 sec 14 sec 14 sec 28 sec

Discharge
Range ft (m)

9-15
(2.7-
4.6)

12-18
(3.7-5.5)

12-18
(3.7-5.5)

15-21
(4.6-6.4)

15-21
(4.6-6.4)

Operating
Pressure

100 psi
(689
kPa)

195 psi
(1344
kPa)

195 psi
(1344
kPa)

195 psi
(1344
kPa)

195 psi
(1344
kPa)

Mounting
Type

Vehicle Wall Vehicle Wall Wall

USCG
Approval

Type
B:C
Size I

Type
B:C Size
I

Type
B:C Size
I

Type
B:C Size
II

Type
B:C Size
III

Ship Weight
5.5 lb.
(2.5 kg)

10.5 lb.
(4.8 kg)

10.75
lb. (4.9
kg)

18.25
lb. (8.3
kg)

33.5 lb.
(15.2
kg)

Unit Height
14.75
in (37.5
cm)

16.375
in (41.6
cm)

16.375
in (41.6
cm)

21 in
(53.3
cm)

21.25 in
(53.8
cm)

Unit Width
4.875
in (12.4
cm)

7.25 in
(18.4
cm)

7.25 in
(18.4
cm)

7.75 in
(19.7
cm)

8.75 in

22.)
2

cm)

Unit
Diameter

3.375
in (8.6
cm)

4.25 in
(10.8
cm)

4.25 in
(10.8
cm)

5.125 in
(13 cm)

7.5 in
(19.1
cm)

Technical Information
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Wet Fire Hydrant is used in places where there is no danger of 
vehicle accidents or freezing atmospheres.  It is be�er to be 
used in malls, shopping centers, colleges, hospitals etc.

Technical Features:

The hydrant material is cast iron.  The en�re hydrant is made by cas�ng.  

The 4” shell hydrant is made according to BS750 standard.

Two numbers of 2½” hydrant landing valves with cap and chain are provided 
with the hydrants.  

The valves are of NST threads and normally PN20 ra�ng.  

(Other pressure ra�ngs are available upon request). 

WET  HYDRANT

DRY HYDRANT

Model: SFH-50 Series

Pillar Dry Type Fire Hydrants DRY BARREL DESIGN eliminates damage to 
the Hydrant caused by freezing or 
corrosion of the upper part.

BREAK AWAY DESIGN to prevent accidents 
to the Hydrants, where only the upper 
part of the Flange will be broken upon 
impact .

Designed as per AWWA C502, which 
applies for the wall thickness, loss of head 
and hose connec�on plugs.

Simple rugged construc�on and easy to 
maintain.

Duc�le Hydrants available upon request.

150 SFH 800

150 SFH 1200 100 SFH 1200

100 SFH 800
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PILLAR DRY TYPE FIRE HYDRANTS SPECIFICATION

Gray cas�ng

Gray cas�ng

Op�on: Inner Parts can be stainless steel upon request.
Hydrant Body can be Duc�le Iron upon request.
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Flanged Inlet

Specification
Standard Certificate to BS5041-1

Body Copper alloy, Thickness > 3mm

Handwheel                Grey cast iron alloy

Blank cap  Copper alloy

Inlet Flanged or BSP Screwed

Outlet Female instantaneous to BS336

Surface Red or Yellow Painting

Test Pressure              22.5 bar

Fully open                  4.5 Turns

_

Screwed Inlet

MODEL SIZE

SFD-K50-BLVF

SFD-K65-BLVF

DN50

DN65

240

250 225

225 165

185

H ( mm ) W ( mm ) Inlet Outlet

BS336

BS336

MODEL SIZE

SFD-K65-BLVST

SFD-K65-BLVS

DN65

DN65

225

225 263

263 2.5”BSPT

2.5” BSP

H ( mm ) W ( mm ) Inlet Outlet

BS336

BS336

HOSE VALVE
Bib Nose

KM 635798
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Additional Accessories

MODEL

SDR 096 ( 2 Way Breeching Inlet Cabinet )

SDR 116  ( 4 Way  Breeching Inlet Cabinet )

460

600 600

575 300

300

H ( mm ) W ( mm ) D ( mm )

MODEL :
MODEL :
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Eclipse 100 & 150
• Wall or Ceiling mountable

• Integral back draft shutter mechanism

• Meets current Building Regulations Approved Document F

• 100mm and 150mm size options

• Fixing kits available

• Fan IP44 rated -100mm

• Fan IPX4 rated -150mm

Bathroom Ventilation
The Eclipse range of circular axial fans is designed to be installed in 
kitchens and bathrooms. Its simple design provides an unobtrusive fitting 
that is sympathetic with most interiors.

Models
ECLIPSE 100X 
Single speed 100mm bathroom/toilet fan with back draught shutter.
Model  Stock Ref £Trade
100X 427310  57.07

ECLIPSE 100XP 
Single speed 100mm bathroom/toilet fan with pullcord and back 
draught shutter.
Model Stock Ref £Trade
100XP 427281  60.62

ECLIPSE 100XT 
Single speed 100mm bathroom toilet fan with integral adjustable overrun 
timer (5-30 minutes) and back draught shutter.
Model Stock Ref £Trade
100XT 427282 69.53

ECLIPSE 150X 
Single speed 150mm kitchen fan with back draught shutter.
Model Stock Ref £Trade
150X 427283 73.12

ECLIPSE 150XP 
Single speed 150mm Kitchen fan with pullcord and shutter.
Model Stock Ref £Trade
150XP 427313 76.69 

Accessories
Model Stock Ref
Bezel Chrome 100mm 436480 
Bezel Silver 150mm 436483

Wall Kit 
Wall fixing hole for 150mm Ø165mm.
Model Stock Ref
Wall Kit White 140902 
Wall Kit Brown 140903 
Wall fixing hole for 100mm Ø117mm. 
Model Stock Ref
Wall Kit White  254102 
Wall Kit Brown 254100  
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Dimensions (mm)

C D

BØ

AØ

Model A B C D

Eclipse 100 157 99 107 19

Eclipse 150 201 144 123 19

Performance Guide

0

10

20

0 10 20 30 40
Air Volume l/s

Pr
es

su
re

 P
a

50 60

30

70

1
2

Extract Performance dB(A) 

Model Curve Ref m3/h l/s Watts @ 3m

Eclipse 100 1 90 25 14 38

Ecllipse 150 2 220 61 16 45

Tested at 240V 50Hz
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Kitchen Ventilation
Vent-Axia offers a range of cooker hoods for the removal of cooking 
odours and steam at source in the domestic kitchen. Each model is 
designed to provide the extraction levels necessary to comply with 
Building Regulation requirements for kitchens with ducted outlets plus 
models that provide higher outputs for busier kitchens.

A choice of styles is available to include wall, or cabinet fixed models 
to provide integrated ventilation in any modular fitted kitchen from 
a terraced galley kitchen to the most extensive layouts. Models are 
available that can re-circulate or extract with the use of ducting.

The Building Regulations for the mechanical ventilation of kitchens with 
open-able windows in dwellings require that extractor hoods should be 
capable of extracting at a rate of 30 l/s (108m3/h).

When used with ducting, the resistance of the entire system should be 
considered so that the required performance is achieved. Extractor 
hoods should not be sited where ambient temperatures are likely to 
exceed +50˚C. 

Models
Genova 

A white cooker hood with ‘flip front’ glass visor and rear spigot design 
to be wall-mounted or mounted beneath a top cabinet. Offering three 
speeds with extract rates of 100/160/220m3/h.
Model Stock Ref £Trade
Genova 120801  126.13

Rimini/Milano/Roma 

The Rimini (500mm width), Milano (600mm width) and Roma (900mm 
width) are stainless steel chimney cooker hoods with an extending 
chimney to fit varying ceiling heights. Offering three speeds with extract 
rates of 340/420/460m3/h.
Model Stock Ref £Trade
Rimini 427166 357.39
Milano 120841 627.33
Roma 120851 678.86

Dimensions (mm)
Model W D H

Genova 600 470 150

Napoli 600 275 400

Rimini 500 500 1115

Milano 600 500 1115

Roma 900 500 1115

Extractor hoods are not suitable for use above an eye level grill. Must be 
mounted between 760mm and 900mm above the hob.

Cooker Hoods
• A choice of three styles for domestic applications

• Wall, ceiling or cabinet fixed

• Compatible with flat ducting or aluminium flexible ducting

• All models are provided with a charcoal filter and
washable grease filter as standard

• All models are fitted with mains lead, built-in lighting and
choice of 3 speeds
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Turbo Flow WIS SE
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In-Line Pumping Power
Turbo-Flow WIS Series

The WIS Series Turbo-Flow In-Line Circulation Pumps utilize the latest 
technology for a wide range of HVAC water systems and industrial 
applications. The WIS Series is avalible in horizontal or vertical in-
line mounting configurations with optional vibration mount isolators. 
Wastecorp’s WIS Series is designed for maintenance-free quiet operation.
You can always count on the WIS Series and benefit from low life-cycle costs. 
These rugged heavy-duty cast iron pumps are engineered for easy maintenance,
 as the entire rotation element is removable without disturbing piping or the pump casing.

INDUSTRY USE AND APPLICATIONS:

Industry Plumbing Application(s)
General Water Supply Circulation of cooling and heating building systems, water 

booster service, boiler feed, general circulation service 

Agriculture/Food/Beverage Irrigation, water supply, food processing, beverage processing, 
fertilizers 

Manufacturing Pulp and paper, pharmaceutical, paper mills, refrigeration and 
cooling tower service 

Chemical/Mining Chemical plants, refineries, petroleum circulation, 

Fluid Transfer 

Any type of thin, clean, non-aggressive 
and non-explosive liquids or oils that 
are virtually free or contain negligible
 amounts of non-dissolving solids.
 Specific pump models will accommodate
liquid temperatures up to 250°F
 (120°C). (See specific models below
 for more information.)



Chemical Process
Pumps                  Turbo Flow

WIS Series Fluid Transfer Characteristics

WIS
Pure water or other liquids with similar physical characteristics
(Temp. under 80°C or 176°F) [Wide density range of 0.6 to 1.3 S.G] 

WIS-H Hot Water Pump (Temp. under 120°C or 248°F) 
WIS-C Chemical Pump (Temp. under 120°C or 248°F) 
WIS-XPO Explosion-Proof Oil Pump (non-corrosive) (Temp. under 120°C or 248°F) 
WIS-XPC Explosion-Proof Chemical Pump (Temp. under 120°C or 248°F) 

SPECIFIC TECHNICAL DATA

Technical Data (50Hz Motors) (60 Hz Motors) 
Max. Capacity Up to 2,400 m3/hr Up to 12,680 GPM 
Max. Head Up to 160 m Up to 750 ft 
Max. Temperatures Up to 120°C Up to 248°F 
Max. Connection Size Up to 500 mm Up to 20 inches 
Max. Motor/Power Up to 250 kW Up to 500 HP 

WIS SE
R

IE
S

FLUID TRANSFER

  T
WIS- H- 200- ? (A) (I)

Non-Standard Impeller and Non-Standard Pump Casing

Trimmed Impeller

Impeller Size (Contact Factory for Sizing

)
Pump Size (based on connection size)

Application Specific Model:
H = Hot Water Pump (Temp. under 248°F (120°C))
C = Chemical Pump (Temp. b/w -4°F to 248°F(-20°C to 120°C))
XPO = Explosion-Proof Oil Pump (non-corrosive, combustible and explosible liqu

 (Temp. b/w -4°F to 248°F(-20°C to 120°C))
XPC = Explosion-Proof Chemical Pump (Temp. b/w -4°F to 248°F(-20°C to 120°C

Wastecorp Vertical In-line Circulation Pump

How to select your model:
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Motor

Seal Retainer

Mechanical Seal

Pump Casing

Impeller

Pump Shaft

WIS Series In-Line Circulation Pumps   Cutaway

Wastecorp Turbo Flow WIS Series
Vertical In-line Circulation/ Booster Pumps



                 Turbo Flow

Wastecorp Turbo Flow WIS Series
VerticalIn-line Circulation/ Booster Pump
Pump Curves at 60 Hz 



                 Turbo Flow

WIS Series In-Line Circulation Pumps   Overview of Pump Performance (Utilizing 60 Hz / 3600 RPM Motors)

WIS SERIES 
MODELS Pump Size¹

(inch) DN (mm) NPS (inch) (m3/hr) (GPM) (m) (ft) (mm) (inch) (kW) (HP) (kg) (lb)

WIS-050 1/2 x 1/2 x 3 15 0.50 2 11 12 40 80 3 0.3 0.4 20 44
WIS-075 3/4 x 3/4 x 6 20 0.75 4 17 48 156 160 6 2.6 3.5 38 84
WIS-100 1 x 1 x 6 25 1 6 27 48 156 160 6 3 3 44 97
WIS-125 1-1/4 x 1-1/4 x 8 32 1.25 8 34 76 250 200 8 5 7 68 150
WIS-150 1-1/2 x 1-1/2 x 10 40 1.50 20 86 118 387 250 10 19 25 125 276
WIS-200 2 x 2 x 12 50 2 40 174 184 605 315 12 52 70 330 728
WIS-250 2-1/2 x 2-1/2 x 12 65 2.50 78 343 184 605 315 12 78 104 375 827
WIS-300 3 x 3 x 14 80 3 156 687 225 737 350 14 130 174 680 1,499
WIS-400 4 x 4 x 14 100 4 156 687 225 737 350 14 156 209 680 1,499
WIS-500 5 x 5 x 12 125 5 230 1,014 192 628 315 12 156 209 720 1,587
WIS-600 6 x 6 x 16 150 6 288 1,268 230 756 400 16 190 255 990 2,183

WIS SERIES 
MODELS Pump Size¹

(inch) DN (mm) NPS (inch) (m3/hr) (GPM) (m) (ft) (mm) (inch) (kW) (HP) (kg) (lb)

WIS-600 6 x 6 x 16 150 6 312 1,374 76 250 400 16 78 104 520 1,146
WIS-800 8 x 8 x 20 200 8 624 2,747 122 402 500 20 228 306 1,250 2,756
WIS-1000 10 x 10 x 20 250 10 804 3,540 125 411 500 20 276 371 1,250 2,756
WIS-1200 12 x 12 x 20 300 12 1,080 4,755 122 402 500 20 432 579 1,685 3,715
WIS-1400 14 x 14 x 16 350 14 1,152 5,072 79 260 400 16 276 371 1,950 4,299
WIS-1600 16 x 16 x 12 400 16 1,560 6,868 53 172 315 12 228 306 1,740 3,836
WIS-2000 20 x 20 x 12 500 20 1,740 7,661 50 163 315 12 276 371 2,070 4,564

WIS SERIES 
MODELS Pump Size¹

(inch) DN (mm) NPS (inch) (m3/hr) (GPM) (m) (ft) (mm) (inch) (kW) (HP) (kg) (lb)

WIS-1200 12 x 12 x 19 300 12 1,080 4,755 45 146 480 19 130 174 1,500 3,307
WIS-1400 14 x 14 x 24 350 14 1,680 7,397 76 250 600 24 432 579 2,750 6,063
WIS-1600 16 x 16 x 20 400 16 2,880 12,680 49 161 500 20 432 579 2,980 6,570

NOTES:
1. Please contact the factory for proper model selection for your application.
2. This is a general overview of the performance for this series of Turbo-Flow pumps.
3. Optional impeller sizes are available, including trimmed impeller sizes.  Contact factory for additional information.
4. Wastecorp. Pumps reserves the right to make revisions to its products, performance, dimensions and specifications, 
and related information, without notice.

Max. Weight

Max. WeightMax. Head
Max. Impeller OD 

Size³ Max. Power
Suction & Discharge 

Conn. Size Max. Capacity

Max. Power
Suction & Discharge 

Conn. Size Max. Capacity Max. Head
Max. Impeller OD 

Size³

Max. Power Max. Weight
Suction & Discharge 

Conn. Size Max. Capacity Max. Head
Max. Impeller OD 

Size³

Wastecorp Turbo Flow WIS Series
In-line Circulation Booster Pump
Overview of Performance Range Using 60 Hz Motors²

WIS Series In-Line Circulation Pumps   Overview of Pump Performance (Utilizing 60 Hz / 1750 RPM Motors)

WIS Series In-Line Circulation Pumps   Overview of Pump Performance (Utilizing 60 Hz / 1200 RPM Motors)



                 Turbo Flow

Wastecorp Turbo Flow WIS Series
Vertical In-line Circulation/ Booster Pump
Pump Curves at 50 Hz 
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WIS Series In-Line Circulation Pumps   Overview of Pump Performance (Utilizing 50 Hz / 2900 RPM Motors)

Wastecorp Turbo Flow WIS Series
Vertical In-line Circulation/ Booster Pumps
Overview of Performance Range Using 50 Hz Motors²

WIS Series In-Line Circulation Pumps   Overview of Pump Performance (Utilizing 50 Hz / 1480 RPM Motors)

WIS Series In-Line Circulation Pumps   Overview of Pump Performance (Utilizing 50 Hz / 980 RPM Motors)

WIS SERIES 
MODELS Pump Size¹

(mm) DN (mm) NPS (inch) (m3/hr) (GPM) (m) (ft) (mm) (inch) (kW) (HP) (kg) (lb)

WIS-050 15 x 15 x 80 15 0.50 2 9 9 28 80 3 0 0 20 44
WIS-075 20 x 20 x 160 20 0.75 3 15 33 108 160 6 2 2 38 84
WIS-100 25 x 25 x 160 25 1 5 23 33 108 160 6 2 2 44 97
WIS-125 32 x 32 x 200 32 1.25 7 29 53 174 200 8 3 4 68 150
WIS-150 40 x 40 x 250 40 1.50 16 72 82 269 250 10 11 15 125 276
WIS-200 50 x 50 x 315 50 2 33 145 128 420 315 12 30 40 330 728
WIS-250 65 x 65 x 315 65 2.50 65 286 128 420 315 12 45 60 375 827
WIS-300 80 x 80 x 350 80 3 130 572 156 512 350 14 75 101 680 1,499
WIS-400 100 x 100 x 350 100 4 130 572 156 512 350 14 90 121 680 1,499
WIS-500 125 x 125 x 315 125 5 192 845 133 436 315 12 90 121 720 1,587
WIS-600 150 x 150 x 400 150 6 240 1,057 160 525 400 16 110 148 990 2,183

WIS SERIES 
MODELS Pump Size¹

(mm) DN (mm) NPS (inch) (m3/hr) (GPM) (m) (ft) (mm) (inch) (kW) (HP) (kg) (lb)

WIS-600 150 x 150 x 400 150 6 260 1,145 53 174 400 16 45 60 520 1,146
WIS-800 200 x 200 x 500 200 8 520 2,289 85 279 500 20 132 177 1,250 2,756
WIS-1000 250 x 250 x 500 250 10 670 2,950 87 285 500 20 160 215 1,250 2,756
WIS-1200 300 x 300 x 500 300 12 900 3,963 85 279 500 20 250 335 1,685 3,715
WIS-1400 350 x 350 x 400 350 14 960 4,227 55 180 400 16 160 215 1,950 4,299
WIS-1600 400 x 400 x 315 400 16 1,300 5,724 37 120 315 12 132 177 1,740 3,836
WIS-2000 500 x 500 x 315 500 20 1,450 6,384 35 113 315 12 160 215 2,070 4,564

WIS SERIES 
MODELS Pump Size¹

(mm) DN (mm) NPS (inch) (m3/hr) (GPM) (m) (ft) (mm) (inch) (kW) (HP) (kg) (lb)

WIS-1200 300 x 300 x 480 300 12 900 3,963 31 102 480 19 75 101 1,500 3,307
WIS-1400 350 x 350 x 600 350 14 1,400 6,164 53 174 600 24 250 335 2,750 6,063
WIS-1600 400 x 400 x 500 400 16 2,400 10,567 34 112 500 20 250 335 2,980 6,570

NOTES:
1. Please contact the factory for proper model selection for your application.
2. This is a general overview of the performance for this series of Turbo-Flow pumps.
3. Optional impeller sizes are available, including trimmed impeller sizes.  Contact factory for additional information.
4. Wastecorp. Pumps reserves the right to make revisions to its products, performance, dimensions and specifications, 
and related information, without notice.

Max. Power Max. Weight
Suction & Discharge 

Conn. Size Max. Capacity Max. Head
Max. Impeller OD 

Size³

Suction & Discharge 
Conn. Size Max. Capacity

Max. Power
Suction & Discharge 

Conn. Size Max. Capacity Max. Head
Max. Impeller OD 

thgieW .xaM³eziS

Max. WeightMax. Head
Max. Impeller OD 

Size³ Max. Power
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                 Turbo Flow

WIS Series In-Line Circulation Pumps   Dimensional Drawing

Shown With 
Vibration Isolator

Shown With 
Vibration Pad

Flexible Joint Foundation Drawing

Non Isolation Fix Mount Foundation Drawing

Rigid Joint Foundation Drawing

Drill Swelling Screw Hole

Pre-Reserved Screw Hole
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Notes:
¹ Pump dimensions vary depending on impeller size.  Contact factory for actual dimensions for your pump.

² Installation dimensions vary depending on impeller and motor size.  Contact factory for actual dimensions for your pump.

³ Vibration pad dimensions vary depending on Motor Size.  Contact factory for actual dimensions for your pump.

WIS Series In-Line Circulation Pumps   General Pump Dimensions (Metric)

WIS Series In-Line Circulation Pumps   General Pump Dimensions (Imperial)

WIS SERIES 
MODELS MAX. PUMP DIMENSIONS¹ (mm) MAX. FOOT DIMENSIONS² (mm) FLANGE DIMENSIONS (mm) ISOLATION SELECTION & DIMENSION³

METRIC
Vibration Isolation 

Pad Vibration Isolator
Connection

Board

L B H h DN (Φ) d1 (Φ) B1 C1 B2 C2 DN (Φ) D (Φ) D1 (Φ)

No. of 
Holes

(n)

Hole
Size
d (Φ) b Max. Type

Max. H1

(mm) Max. Type
Max. H1

(mm) Max. Type

WIS-050 180 134 333 40 1/2 12 90 65 70 45 -   -    - -   - - SD41-0.5 60 -    -   -
WIS-075 300 258 425 70 3/4 12 130 90 100 60 -   -    - -   - - SD41-0.5 90 -    -   -
WIS-100 300 258 440 70 25 12 130 90 100 60 25 115 85 4 14 16 SD41-0.5 90 -    -   -
WIS-125 340 288 531 90 32 14 160 110 130 80 32 140 100 4 19 18 SD41-0.5 165 - - SLS-2
WIS-150 440 433 732 100 40 18 200 140 160 100 40 150 110 4 19 18 SD41-0.5 185 JG2-2 220 SLS-3
WIS-200 550 475 935 130 50 18 220 160 180 120 50 165 125 4 19 20 SD41-1.5 205 JG2-2 250 SLS-4
WIS-250 580 525 1080 140 65 22 280 200 220 160 65 185 145 4 19 20 SD61-1.5 215 JG3-2 282 SLS-6
WIS-300 630 700 1260 160 80 22 280 200 220 160 80 200 160 8 19 22 SD61-1.5 240 JG3-2 302 SLS-6
WIS-400 680 700 1325 180 100 22 320 230 280 200 100 220 180 8 19 24 SD62-2.0 278 JG3-2 322 SLS-10
WIS-500 695 700 1390 200 125 22 360 310 300 250 125 250 210 8 19 26 SD62-1.0 298 JG3-2 342 SLS-12
WIS-600 820 899 1610 225 150 22 360 310 300 250 150 285 240 8 23 26 SD62-1.5 323 JG4-2 413 SLS-12
WIS-800 1100 899 1990 280 200 22 370 300 300 250 200 340 295 12 23 30 SD62-1.5 378 JG3-2 422 SLS-12
WIS-1000 1270 899 1880 350 250 26 500 400 450 350 250 405 355 12 28 32 SD62-1.5 448 JG4-2 538 SLS-16
WIS-1200 1420 1055 2015 400 300 26 550 480 480 430 300 460 410 12 28 32 SD63-2.0 501 JG4-2 588 SLS-18
WIS-1400 1700 1055 2050 460 350 26 550 480 480 430 350 520 470 16 28 36 SD62-4.0 548 JG4-2 638 SLS-18
WIS-1600 1750 1055 2095 480 400 26 550 500 480 430 400 580 525 16 31 38 SD62-4.0 578 JG4-2 668 SLS-18
WIS-2000 1500 927 1985 425 500 26 550 480 480 430 500 715 650 20 34 42 SD62-2.5 523 JG4-2 613 SLS-18

WIS SERIES 
MODELS

MAX. PUMP DIMENSIONS¹ 
(inches)

MAX. FOOT DIMENSIONS² 
(inches) FLANGE DIMENSIONS (inches) ISOLATION SELECTION & DIMENSION³

IMPERIAL
Vibration Isolation 

Pad Vibration Isolator
Connection

Board

L B H h DN (Φ) d1 (Φ) B1 C1 B2 C2 DN (Φ) D (Φ) D1 (Φ)

No. of 
Holes

(n)
Hole Size

d (Φ) b Max. Type
Max. H1

(inches) Max. Type
Max. H1

(inches) Max. Type

WIS-050 7 5 13 2 0.50 15/32 4 3 3 2   -   -    - - -            - SD41-0.5 2    -    -   -
WIS-075 12 10 17 3 0.75 15/32 5 4 4 2   -   -    - - -            - SD41-0.5 4    -    -   -
WIS-100 12 10 17 3 1 15/32 5 4 4 2 1 5 3 4 9/16 5/8 SD41-0.5 4    -    -   -
WIS-125 13 11 21 4 1.25 9/16 6 4 5 3 1.25 6 4 4 3/4 23/32 SD41-0.5 6    -    - SLS-2
WIS-150 17 17 29 4 1.5 23/32 8 6 6 4 1.5 6 4 4 3/4 23/32 SD41-0.5 7 JG2-2 9 SLS-3
WIS-200 22 19 37 5 2 23/32 9 6 7 5 2 6 5 4 3/4 25/32 SD41-1.5 8 JG2-2 10 SLS-4
WIS-250 23 21 43 6 2.5 7/8 11 8 9 6 2.5 7 6 4 3/4 25/32 SD61-1.5 8 JG3-2 11 SLS-6
WIS-300 25 28 50 6 3 7/8 11 8 9 6 3 8 6 8 3/4 7/8 SD61-1.5 9 JG3-2 12 SLS-6
WIS-400 27 28 52 7 4 7/8 13 9 11 8 4 9 7 8 3/4 15/16 SD62-2.0 11 JG3-2 13 SLS-10
WIS-500 27 28 55 8 5 7/8 14 12 12 10 5 10 8 8 3/4 1 1/32 SD62-1.0 12 JG3-2 13 SLS-12
WIS-600 32 35 63 9 6 7/8 14 12 12 10 6 11 9 8 29/32 1 1/32 SD62-1.5 13 JG4-2 16 SLS-12
WIS-800 43 35 78 11 8 7/8 15 12 12 10 8 13 12 12 29/32 1 3/16 SD62-1.5 15 JG3-2 17 SLS-12
WIS-1000 50 35 74 14 10 1-1/64 20 16 18 14 10 16 14 12 1 3/32 1 1/4 SD62-1.5 18 JG4-2 21 SLS-16
WIS-1200 56 42 79 16 12 1-1/64 22 19 19 17 12 18 16 12 1 3/32 1 1/4 SD63-2.0 20 JG4-2 23 SLS-18
WIS-1400 67 42 81 18 14 1-1/64 22 19 19 17 14 20 19 16 1 3/32 1 13/32 SD62-4.0 22 JG4-2 25 SLS-18
WIS-1600 69 42 82 19 16 1-1/64 22 20 19 17 16 23 21 16 1 7/32 1 1/2 SD62-4.0 23 JG4-2 26 SLS-18
WIS-2000 59 36 78 17 20 1-1/64 22 19 19 17 20 28 26 20 1 11/32 1 21/32 SD62-2.5 21 JG4-2 24 SLS-18
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