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9-  Chilled water system     

9-1Chilled water net work “GPM” ٖو١ّخ ا١ٌّب 

9-2 Circulation chilled water pump   [Design “flow ‘Q’, Head ‘H’ “, Pump set] 

9-3 Balancing system  

9-4 load variation system 

9-5 Equipments [Chiller, circulation pump, FCU, AHU, Cooling tower] 

 

 

 

 

 

 

 

 

FCU: Fan cool unit 

AHU: Air handling unit 
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9-1Chilled water net work “GPM” ٖو١ّخ ا١ٌّب 

                  By: Load (Gallon per minute “Gpm”)                 Diameter (D) 

 

 

Where:  

  Q                load   

   m                chiller water flow rate  

   CP                heat transfer coefficient 

   ΔT              temp.diff. To be the same for all FCU or AHU chiller 

,,,,,,,,,,,,,,,,,,,,,,,,,,, 

Q “load”  ٓٔط١ٍٗ ثكش٠مز١ 

   m               ΔT     m               ΔT     

- pipe size 
- Cost 
- FCU cost 
- Chiller cost 

- pipe size 
- Cost 
- FCU cost 
- Chiller cost 

,,,,,,,,,,,,,,,,,,,,,,,,,,, 

ΔT 
 الأفؿً

 دٚي اٌخ١ٍظ ِػش
10°F 12°F 

,,,,,,,,,,,,,,,,,,,,,,,,,,, 

   m “for load 1TR” 
 دٚي اٌخ١ٍظ ِػش

m=2.4 GPM\TR m=1.9 GPM\TR 
 

 

Q= m  CP   ΔT 
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Design steps: 

 1-calculate the load for each coil. 

 اٌسبثمٗ ٌٍشسّٗ ِػش فٝ ٚاٌّطشٚو coil = 10TR وً  فٝ يٕذٜ اٌؾًّ اْ  ٔفزشؼ :ِضبي

2-calculate GPM for each coil. 

∴ m = 24 GPM FOR each coil 

3-calculate GPM in the main network. 

 : وّب chillerٍٟ٠ اٌٝ ٔػً اْ اٌٝ اٌطجىٗ اخش ِٓ ٚٔجذا

 

 

4-use the friction chart. 

From GPM we get   Diameter 

- Friction chart friction for each 100 ft  
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 Friction Chartـ اي ِى ٔزًبًِ ٌىٝ

1- Material of pipe: 

1-a) Black steals ؽذ٠ذ اسٛد  

-Seamless Black steal schedule 40 pipe ٌٕٗزؾم١ك اًٌّش  الافزشاؾ٢٥ٝ س 

1-b) Galvanizes steal: (Hot deep galvanizes or electrostatic galvanizes) 

We use Black steals 

,,,,,,,,,,,,,,,,,,,,,,, 

2-Type of cycle: (open cycle or closed cycle)  

Chilled water cycle is closed 

,,,,,,,,,,,,,,,,,,,,,,, 

3-Units: اٌٛؽذاد  

,,,,,,,,,,,,,,,,,,,,,,, 

  6 يٕذ اٌسشيٗ خف الكى اْ اٌٝ ِسزم١ُ خف ث١ٙب ٔكٍى  GPM ةـ ثٕذخً اٌخش٠كخ   :اٌكش٠مٗ

 Frictionاٌـ  الشأ ِٕٗ ٚأٔضي  الأوجش sizeاٌـ ٔبخذ  لكش٠ٓ ث١ٓ ٚالى ٔفسٟ ٘لالٝ

  Friction اٌـ أالش ٚأضي ثًذٖ اٌٍٝ ٌٍمكش GPM خف  ّٔذ 10 ِٓ  أوجش Frictionاٌـ ٌٛ

 Friction < 10اٌـ     لاثذ أٗ اٜ
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Note that: 

* V <= 6 

** F < 10 feet\100 feet 

*** In case of F > 10 take the larger size for the same line of GPM 

,,,,,,,,,,,,,, 

Ex: TR اٌّطشٚو فٝ ِػش ًِٚكٝ اٌـ  

                m=2.4 GPM\TR   ٠زُ ؽسبةGPM for each coilوّب ٘ٛ ِج١ٓ ثبٌٍْٛ الأؽّش  

 

  اٌشلُ ٔفس ربخذ GPM ٔفس ٚاٌٍٝ ٚاؽذٖ وً فٝ GPM ؽست يٍٝ اٌّٛاس١ش ِٓ ٔٛو وً ٕ٘شلُ

 :ٔذخً اٌخش٠كخ 

1- GPM = 24     ∴   D= 14
1           ∴ F=7 Feet\100Feet 

2- GPM =9.6     ∴   D=1              ∴    F=6 

3- GPM =33.6   ∴  D=12
1             ∴    F=6 

4- GPM = 57.6   ∴   D = 2             ∴   F=7 

5- GPM =81.6    ∴   D= 22
1            ∴   F=5 

6- GPM=105.6   ∴   D=3               ∴  F=5 

 

1 

2 

3 4 5 6 
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9-2 Circulation chilled water pump   [Design “flow ‘Q’, Head ‘H’ “, Pump set] 

a) Flow calculation in GPM (Flow passes in pump, chiller)  

Ex: TR اٌّطشٚو فٝ ِػش ًِٚكٝ اٌـ  

                m=2.4 GPM\TR   ٠زُ ؽسبةGPM for each coilوّب ٘ٛ ِج١ٓ ثبٌٍْٛ الأؽّش  

 

 

b) Head calculation:  

𝐻𝑃  = 𝐻𝑠𝑡  + 𝐻𝑟𝑒𝑠  +  𝐻𝑓  

- Hp                      pump head 

- Hst                    static head  

- Hres                  residual head  

- Hf                   friction head ِفبل١ذ الإؽزىبن 

𝐻𝑠𝑡 ٠ىْٛ  closed circuitأٞ *    ،  𝐻𝑟𝑒𝑠ٌٙب ِسب٠ٚبً ٌٍػفش. 

 * For closed circuit  𝐻𝑃  =    𝐻𝑓  

 ِسبس اقٛي فمف ،  Coil  لأثًذ Frictionـاي ؽسبة
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 Hfحساب انـ 

  ِسبس اقٛي رؾذ٠ذ ٠زُ ((١  

 . ٚٔجذأ ِٓ يٕذ اٌّؿخخT وً يٕذFlowاي فٝ رغ١ش ٠ؾػً ِب ، وً sectionِسبسإٌٝ  اقٛي رمس١ُ ٠زُ ((٢ 

 

 

 :اٌزبٌٝ اٌغذٚي ٔىْٛ ((٣

 :صُ ٔىْٛ اٌغذٚي اٌزبٌٟ - 

Hf Ltotal Leq Lpipe hf D GPM section sr 

       1-2 1 
       2-3 2 
       3-4 3 
       4-5 4 
       5-6 5 
       6-7 6 
       7-8  7 
       8-9 8 
       9-10 9 
 10 اٌّغّٛو  ؟؟

 

                 

1 

2 3 4 5 

6 7 8 9 

Pipe length from cad drawing Lpipe + Leq 𝑕𝑓 ∗ 𝐿𝑡𝑜𝑡𝑎𝑙

100
 

10 

From friction chart by GPM 

  headٔتذنك َكٌٕ حسثُا انـ  Hp  َؼٕض فى يؼادنة انـ  Hfٚثزٌه ٔىْٛ ؽػٍٕب يٍٝ اٌـ   1.1 ٔؿشثٗ فٟ Hfِغّٛو اٌـ - 

 

From table (10, 11) 
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 Teeٚعٛد ٔٛي١ٓ ِٓ اٌـ  table 11  ٔلاؽم أٔٗ فٝ ٔٙب٠خ - 

Tee 
Straight through flow   Flow through branch 

 الارغبٖ فٝ رغ١١ش ٠ؾذس لا
 ٚدا اٌٍٝ ثًًّٕ ؽسبثزٕب ي١ٍٗ 

 :٠ٕٚمسُ إٌٝ
no reduction , reduced 1/4  , reduced 1/2 

 الارغبٖ فٝ رغ١١ش ٠ؾذس
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9-3 Balancing system: 

:ِضلًا يٕذٞ ضجىخ ثٙزا اٌطىً  

 

 :-ثإؽذٜ اٌكش٠مز١ٓ ٠Balancing systemزُ اٌـ * 

9-3-1 Friction\ pipe Length: “Common reversed return” 

 اقٛاي اٌّٛاس١ش قش٠ك يٓ frictionـاي ثٕهجف

 . وّب ثبٌطىً اٌسبثكm 20 coilاٌـ  ث١ٓ اٌّسبفٗ اْ ٕ٘فزشؼ- 

 m 40 ثزمكى الاٌٚٝ اٌطجىٗ- 

 m 80 ثزمكى اٌضب١ٔخ اٌطجىٗ- 

 m 120 ثزمكى صبٌضخاي اٌطجىٗ- 

 m 160 ثزمكى اٌشاثًخ اٌطجىٗ- 

 m 200 ثزمكى اٌخبِسخ اٌطجىٗ- 

: سسّخ اٌطجىخ ٘زىْٛ ثٙزا اٌطىً ∴ 
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9-3-2 Friction\ Equivalent length: “Balancing valve” 

 coil ٌىً  return  وً يٕذ valve ـاي ٔؿ١ف

:سسّخ اٌطجىخ ٘زىْٛ ثٙزا اٌطىً ∴ 

 

    TABاٌـ  يٍطبْ أٚغٍٗ أيشف  دا valveاٌـ  لاصَ ٠جمٝ ؛ Testاٌـ  ثزبيخ ٘ٝ اٌٍٝ   TABـ اي ر١غٝ- 

,,,,,,,,,,,,,,, 

 إٌهبَ ٠ىْٛ اْ balancing رٕفى يٍطبْ لاصَ)  pipe length (common reversed returnاٌـ  قش٠مخ**

 symmetric يٕذٜ

)same load on all equipment ؛ same rooting for equipment( 

,,,,,,,,,,,,,,, 

 Balancing valve ثٕسزخذَ اٌّطبس٠ى ِٓ%95 الاخش ِٓ

,,,,,,,,,,,,,,, 

Common reversed return Balancing valve 
Concept : 
make all the baths same pipe length  

 

Cost: 
B.V ……   x 
Pipe cost ……….. 
Total cost……. 

 

Concept : 
B.V on the return of each coil  
 

Cost: 
B.V……..  
Pipe cost……..   
Total cost………. 
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9-4 load variation system “in each coil”           

 way valve or  3way valve ٠:2زُ ثإؽذٜ اٌكش٠مز١ٓ - 

9-4-1 3way valve 

 

  اٌّٛؾؾخ فٝ اٌطىً ٚٔذسط وً ؽبعخ ثمب 3way valveًًّٔ صَٚٚ يٍٝ أؽذ ** 

 

 

1- Load                b  opening     , a  opening    , chilled water enter in the coil  

 

2- Load                b  opening     , a  opening    , chilled water enter in the coil  

 

3- @ 1 2  Load                 a = b   

 

 coilاٌـ ٚعٛد  ٔز١غخ أيٍٝ   a اٌّسبس فٝ friction ـ ايٚلاوٓ لا ٠ؾذس ٘زا ؛ 

 يadditional Balancing valveٍٝ ٔؿ١ف اٌّطىٍٗ ٘زٖ ٌؾً

    By pass(b)   اٌّسبس

   

 وّب فٝ اٌػفؾخ اٌزب١ٌخ  
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 :  ٘زىْٛ ثٙزا اٌطى3way valveًسسّخ اٌطجىخ ٌـ  ∴

 

 

 

 

 



HVAC Course                                                        prepared by \ Eng.hosam eldin samir 

 

QEC : 01111001659 , 01222284244, 01090047420, 01129269686 Page 63 
 

 

9-4-2 2way valve: 

 

 

1- Load             opening   , pressure in supply line , chilled water enter in the coil  

 

2- Load             opening   , pressure in supply line , chilled water enter in the coil  

 

 

 

 

 

 

 

 

 

 

 

Note that: 

 variable speed pump إٌٛو pumpِٓ ـ اي ثٕشوت لاصَ 2way ـ اي ؽبٌخ فٝ

 pump  VFD ) (Variable  Frequency  Driverاي يٍٝ ٚثٕشوت
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2way valve 3way valve 
Concept: 

1- 2way valve on the return of each coil 

2- VFD “variable speed pump “ 

 
Advantage: 
- By pass with add. B.V is omitted 

- Electrical cost 

 
Disadvantage: 

- Maintenance cost  

- Life time 

Concept: 
1-  3way valve 
2- By pass with add. B.V 

 
Advantage: 
- Capital cost 
 i.e.  there is no Variable pump with VFD 

 
Disadvantage: 
- Additional cost with add. B.V  
- Electrical cost  

 

 load fluctuation الأؽّبي رغ١ش ًِذي 3wayٛ٘ اٚ 2way اخز١بس فٝ ث١ؾىّٕٝ اٌٍٝ* 

 

 2way ٔسزخذَ ٠جمٝ  ≅ 𝑠𝑡𝑒𝑎𝑑𝑦  ثزبيٗ   load fluctuation اٌٍٝ  اٌّطشٚو اْ ثًّٕٝ- 

 (ِػبٔى اداس٠ٗ؛  ِجبٔٝ)

 

  way 3ٔسزخذَ اٌـ  ٠جمٝ اٌّزشٚ ثزبيٗ سش٠ى اٌزغ١ش صٜ  load fluctuation  اٌٍٝ اٌّطشٚو- 
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9-5 Equipments  

[Circulation pump, Chiller, FCU, AHU, Cooling tower] 

9-5-1 circulation pump 

*Pump flow (Q), *Pump head (H): we had calculated them previously  

**pump set: 

 (اسزجٓ) stand by  يٕذٜ ٠جمٝ يٍطبْ رٛاصٜ ِزٛغٍٗ قٍّجبد ِغّٛيخ- 

 

9-5-1-a) Pump no.  = chillers no. + 1  “stand by” 

 يٍٝ pump وً ثزش٠ؼ اٌٍٝ ٘ٝ control panel ٚيٕذٜ وٍٙب ثزطزغpumpً   4ــ اًٌ- 

 stand by اٚرخ١ٍٗ ؽذٖ

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

9-5-1-b) 

                  لا٠ُمسHead   Hp= Hfَُّاٌـ - 

   ٘زطزغً ٘زطزغً لأٙب يبدٜ ص٠ُٙ  GPM ل١ّخ  ثزبخذ stand by  ٠ُمسَُّ ٚاٌـ"اٌسش٠بْ"  GPMاٌـ - 
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9-5-1-b) Selection  

: ؛ ٕ٘لالٝ يٕذٔب أسثى ِٕؾ١ٕبد "فٝ اٌػفؾخ اٌمبدِخ"ٔذخً اٌخش٠كخ اٌزب١ٌخ **   

1) H-Q     curve 

2)  ɳ   Curve    

               ɳ                     Electrical cost                  performance 

3) Horse power curve 

4) NPSH “net positive suction head” 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 headٚاٌـ  , GPM اٌـ ّ٘ب  اٌٍٝ Design  pointاٌـ  يٕذ ٔبأ** 

  6bar ,  200 GPM ّ٘ب اٌٍٝ ِضلا

 وفبئٗ الأيٍٝ  ٔخزبس صH-Qُ يٍٝ  إٌمبـ ثٕٛلى** 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 اٌىٙشثبء ٌؾسبة

Hp =    
Q Gpm    ∗  H[feet ] 

3960∗ ɳ 
 

Where: ɳ  = 0.65  

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

***   NPSH) available   >=    NPSH) req. 

 

 

 cavitations رىٙف ١٘ؾذس اًٌىس ؽػً ٌٛ** 

 

 اٌّؿخٗ ِذخً يٕذ ف١ًٍب اٌّزٛفش اٌؿغف

 

 فٝ اٌػفؾخ اٌزب١ٌٗ  from catalogue اٌّؿخٗ ِذخً يٕذ اٌّكٍٛة اٌؿغف
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9-5-2 pumps hock up: 

1- Two(2) isolating valve  

2- Check valve 

3- Pressure gage 

4- Flow meter 

5- PRV “Pressure reducing valve” 

6- Strainer (  ٝاٌّػف)  

7- Eccentric reducer  

8- Automatic air vent “AAV” ضفف فمبيبد اٌٙٛاء  

9- Two(2) flexible connection to prevent vibration 

10- Floating floor “spring cap, rubber pad” 

                     (8) 

 

                                     N 

 

(1) (6)      (10)          (9)       (3)   (5)       (2)                     (4)       (1)                                    

 

 

Pump 



HVAC Course                                                        prepared by \ Eng.hosam eldin samir 

 

QEC : 01111001659 , 01222284244, 01090047420, 01129269686 Page 69 
 

- EDS                              “Equipment Data Sheet” 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

* In case of constant speed pump 

 Low speed High speed 

@ 50 Hz 1450 rpm 2900 rpm 

@60 Hz 1750 rpm 3500 rpm 

Advantage Large volume 
Weight           Cost 

Noise Level 
Life Time 
Friction 

Maintenance 
 

smaller volume 
Weight            Cost 

Noise Level 
Life Time 
Friction 

Maintenance 
 

Application 
 

Circulation pumps “HVAC” 
Plumbing Pump 

 

Fire Fighting Pump 
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9-5-2 Chiller 

a- Design                                        b- selection                            c- Hock up 

9-5-2-a) Design 

- Steps: 

1) Calculate Block Load               

2) Determine the required No. of chiller 

  :- Design streamٚرٌه يٓ قش٠ك 

 

 :أٔب يٕذٞ صلاس إرغب٘بد فٝ اٌزفى١ش وّب ٠ٍٟ ** 

1- 100% stand by : 

ث١ؾبفم يٍٝ اسزّشاس٠خ يًّ  stand by  ث١ىْٛ يٕذٞ  chillerثًّٕٝ إْ فٝ ؽبٌخ يكً فٝ اٌـ - 

  %100اٌّطشٚو ثىبًِ لٛرٗ 

EX: 1000TR “Block Load”  

 .  ؛ ُِٕٙ ٚاؽذ اسزجTRٓ 1000 ثـ chiller  2ٕ٘غ١ت - 

   ؛ ُِٕٙ ٚاؽذ اسزجٓ فٍٛ ٚاؽذ ارًكً الإسزجٓ ١ً٘ٛؼ TR 500 ثـ Chiller 3ٔغ١ت  أٚ -

 " zones ٚفٝ اٌغبٌت رىْٛ اٌّسزطفٝ ِمسّخ إٌٝ Hospitals ٘زا اٌزفى١ش ٍٔغأ إ١ٌٗ فٝ ؽبٌخ اٌّسزطف١بد** 

 %(100ِضلا  غشفخ إًٌب٠خ اٌّشوضح ِؾزبعٗ )% " 100 ًًّ٘ ٌٙب  zoneثًّٕٝ إْ ِص وً اٌـ 

 يب١ٌٗ اٌزىٍفٗ اًٌب١ٌخ ؛ٌٚىٓ  ٠ٚز١ّض ثبٌىفبئٗ

2- 65%:75%  stand by  

؛ ٚ٘ز ٔهش٠ب لذ ٠ؾذس ٌٚىٓ % 75؛ % 65 ؛ اٌّطشٚو ١ًًّ٘ ثٕسجخ  chillerثًّٕٝ إْ فٝ ؽبٌخ يكً فٝ اٌـ - 

ي١ٍّب ِسزجًذ ٠ؾذس لأٔٝ ِػُّ فٝ اٌجذا٠خ يٍٝ الأسٛأ، ٚيٍٝ إْ وً الأِبوٓ ٘زطزغً فٝ ٔفس اٌٛلذ ٚثأيٍٝ 

 " ًِبًِ اٌزطزذ diversity factor“ ث١ذخً ًِبٔب ِجذأ .ؽًّ ٌٙب

 TR 375 اٌٛاؽذ ثـ  chiller 3ٕ٘غ١ت - 

Malls, Hotels, Residential Tower, Administration  الأِبوٓ الإداس٠خ 

3- 50% stand by:  

.    ٠ٚز١ّض ثأْ اٌزىٍفخ ِٕخفؿخ Administration الأِبوٓ الإداس٠خ 
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9-5-2-b) selection 

1) Calculate Block Load   

2) Determine types of chiller  & its number            

Types of chiller 
 ٠condenserًزّذ يٍٝ ٔٛو ٚو١ف١خ رجش٠ذ اٌـ 

1- Air cooled condenser 
∴ Air cooled chiller 

500 إٌٝ 350ث١ط١ً أؽّبي ِٓ -   

- limited 

2- water cooled condenser 
∴ water cooled chiller 

٠ُكجك فٝ  أغٍت اٌّطبس٠ى لأٔٗ ث١مذس ٠ط١ً -
 أؽّبي ِزٕٛيٗ 
- un limited 

 

 ℃ 40 , ℉  104اٌغبفٗ  اٌغٛ ؽشاسح دسعخ (3

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

  ؛ ا٠ٗ اًٌٛاًِ ثمب اٌٍٝ وً ٔٛو ث١زٛلف ي١ٍٙب يٍطبْ ٔذخً اٌىزبٌٛط  chillerأٔب خلاظ ؽذدد ٔٛو اٌـ * 

* Factor affecting on selection: 
Air cooled chiller water cooled chiller 

1- Load  TR 
2- Ambient temperature 

𝑻𝒂𝒎𝒃𝒊𝒆𝒏𝒕 = 104  ℉ , 40 ℃ 
3- chilled water Out temperature 

𝑇𝑤𝑎𝑡𝑒𝑟  )𝑜𝑢𝑡  

1- Load  TR 
2- inlet condenser cooling water temperature 

𝐓𝐜𝐨𝐧𝐝𝐞𝐧𝐬𝐞𝐫 𝐜𝐨𝐨𝐥𝐢𝐧𝐠 𝐰𝐚𝐭𝐞𝐫) 𝐢𝐧 =𝐓𝐚𝐦𝐛𝐢𝐞𝐧𝐭 - 10 ℃ 

3- chilled water Out temperature 

𝑇𝑤𝑎𝑡𝑒𝑟  )𝑜𝑢𝑡  

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 

  chillerفى الصفحات التاليه سنوضح طريقة استخدام كتالوجات متنوعه لإختيار الـ * 
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الكتالوج الأول *   

 

 

  نقطع الجدول ونعمل زووم علشان الأرقام تظهر والشرح يىضح أكتر فى الصفحة التالية **
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:قش٠مخ اسزخذاَ ٘زا اٌىزبٌٛط   

 اٌزٝ ٔٛو اًٌبئٍخ ؛ ٠ّٚضً اٌشلُ الأٚي فٝ ٘زا اًٌبِٛد  modelأٚي يبِٛد ِٓ عٙخ ا١ٌسبس ٘ٛ اٌـ - 

  chillerاٌـ اسُ  ٚثبلٝ الأسلبَ فٝ اًٌبِٛد رّضً  "٠chiller "family nameٕزّٟ إ١ٌٙب اٌـ

 chiller  ٟ٘30GZفٝ ٘زا اٌىزبٌٛط اًٌبئٍٗ اٌزٝ ٠ٕزّٟ إ١ٌٙب اٌـ -

 

 

  30GZ-040 اخزبسرٗ اسّٗ  ٠CHILLERجمٝ ِضلا ١٘جمٝ يٕذٞ 

 … ٚ٘ىزا
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  ٠ُChillerّضً دسعخ ؽشاسح ا١ٌّبٖ اٌخبسعخ ِٓ اٌـ   ℃LCWT صبٔٝ يبِٛد- 

Chilled water out temperature 𝑇𝑤𝑎𝑡𝑒𝑟  )𝑜𝑢𝑡 

 ℃ 6،، ٔغانثا تُاخذِ  ℃ 12 : 5.5 ثزبيٕب ث١جمٝ ِٓ  Rangeٚاٌـ * 

 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 ℃ 40=  اٌٍٝ ٟ٘ فٝ ِػش  Ambient temperature٘ٛ : اٌػف دا 

 

 Air cooled chiller اٌىزبٌٛط دا خبظ ثـ 
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  يٕبغش وّب ٘ٛ ِج١ٓ 4اٌػف دا ف١ٗ * 

 

- CAP “KW”                   سًخ اٌط١ٍش ٚثأسزخذِٙب صٞ ِب ٕ٘طٛف فٝ الإخز١بس  

- COMP “KW”                 وٙشثخ اٌىّجٛسسٛس   

- UNIT “KW”                         وٙشثخ اٌٛؽذٖ وبٍِخ   

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 قش٠مخ اسزخذاَ اٌىزبٌٛط * 

 ℃ 40=  اٌٍٝ ٟ٘ فٝ ِػش  Ambient temperatureٔذخً اٌىزبٌٛط يٕذ - 1

 ℃ 6،، ٔغانثا تُاخذِ  ℃ 12 : 5.5 ثزبيٕب ث١جمٝ ِٓ  Rangeٚاٌـ *   ℃LCWTٔذخً يٕذ - 2

 30GZ-085 ِٕٚٙب إٌٛو ٘ٛ 200 ١ٌٚىٓ ِضلا ”CAP “KW اٌٍٝ ٘ٛ Loadٔذخً ثـ اٌـ - 3
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 وزبٌٛط آخش ٔٛؾؼ إصاٞ ٔسزخذِخ فٝ الإخز١بس

 

  ًًّٔ صَٚٚ يٍٝ عضء ِٕٗ ثمب ٚٔطشػ قش٠مخ اسزخذاِٗ؛  Air cooled chiller٘ٛ خبظ ثـ 

 

 فٝ اٌىزبٌٛط اٌسبثك ، اٌٍٝ ٟ٘ ℃LCWTصبٟٔ يبِٛد ٘ٛ ** أٚي يبِٛد ٘ٛ ٔٛو اٌط١ٍش ؛ * 

دسعبد اٌؾشاسح اٌٍٝ فٛق ***  ؛ ℃ 6ٔغانثا تُاخذِ دسعخ ؽشاسح خشٚط ا١ٌّبٖ ِٓ اٌط١ٍش 

  ٟ٘ اٌؾًّ Q0****  ؛ ℃ 40=  اٌٍٝ ٟ٘ فٝ ِػش  Ambient temperatureرُّضً 
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 :قش٠مخ الإسزخذاَ - 

 ℃ 40=  اٌٍٝ ٟ٘ فٝ ِػش  Ambient temperatureٔذخً اٌىزبٌٛط يٕذ - 1

  ١ٌٚ130ىٓ ِضلا  Q0 اٌٍٝ ٘ٛ Loadٔذخً ثـ اٌـ - 2

𝑇𝑤𝑎𝑡𝑒𝑟ٔذخً يٕذ - 3  )𝑜𝑢𝑡  اٌؾًّ 6  ٔٛو  يٕذٕ٘لالٝ فٟ أٚي؛  ℃ 6،، ٔغانثا تُاخذِ   

 ثشدٖ إٌٛو 115.2 ٕ٘لالٝ اٌؾًّ 6ٕٔضي ٌٍٕٛو اٌٍٝ ثًذٖ يٕذ  ؛  فّص ١ٕ٘فى إٌٛو دا98.8

 ٚ٘زا ٠غكٝ اٌؾًّ اٌٍٝ 132.6 ٕ٘لالٟ اٌؾًّ 6ٕٔضي ٌٍٕٛو اٌٍٝ ثًذٖ يٕذ ، دا ِص ١ٕ٘فى 

 130Dِٕٚٗ ٔمشأ إٌٛو ِٓ أٚي يبِٛد ٚ٘ٛ فٝ ِضبٌٕب ١٘ىْٛ  ًِبٔب

 

 

فٝ اٌػفؾخ اٌزب١ٌخ عذاٚي اٌىٙشثبء اٌخبغخ ٌىً ٔٛو ِٓ ٘زا اٌىزبٌٛط ؛ إٌٛو ٚرؾز١ٗ وً * 

 اٌج١بٔبد اٌخبغخ ثبٌىٙشثبء 
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 ٔٛو اٌط١ٍش

اٌج١بٔبد 

 اٌىٙشثبئ١خ 
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 water cooled chillerوزبٌٛط آخش ٌٚىٕٗ ٌـ 

 

 أٚي يبِٛد ٘ٛ ٔٛو اٌط١ٍش ؛* 

 فٝ اٌىزبٌٛط الأسجك ، اٌٍٝ ٟ٘ دسعخ ؽشاسح خشٚط ا١ٌّبٖ ℃LCWTصبٟٔ يبِٛد ٘ٛ **  

 ؛℃ 5،، ٔغانثا تُاخذِ ُْا   ℃ 12 : 5.5 ثزبيٕب ث١جمٝ ِٓ  Rangeٚاٌـ * ِٓ اٌط١ٍش 

اٌٍٝ   inlet condenser cooling water temperatureدسعبد اٌؾشاسح اٌٍٝ فٛق رُّضً  *** 

 ٟ٘ :𝐓𝐜𝐨𝐧𝐝𝐞𝐧𝐬𝐞𝐫 𝐜𝐨𝐨𝐥𝐢𝐧𝐠 𝐰𝐚𝐭𝐞𝐫) 𝐢𝐧 =𝐓𝐚𝐦𝐛𝐢𝐞𝐧𝐭 - 10 ℃ ٞٚسٍهزٌٕس30 اٌٍٝ ٟ٘ ٘زسب  

  ****Q0 ًّاٌؾ ٟ٘  

 

 ِضبي فٝ اٌػفؾخ اٌزب١ٌٗ
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 :ِضبي 

 : ، قش٠مخ الإسزخذا400ٌَٛ يٕذٞ اٌؾًّ - 

: اٌٍٝ ٟ٘   inlet condenser cooling water temperatureٔذخً اٌىزبٌٛط يٕذ - 1

𝐓𝐜𝐨𝐧𝐝𝐞𝐧𝐬𝐞𝐫 𝐜𝐨𝐨𝐥𝐢𝐧𝐠 𝐰𝐚𝐭𝐞𝐫) 𝐢𝐧 =𝐓𝐚𝐦𝐛𝐢𝐞𝐧𝐭 - 10 ℃ ٞٚسٍهزٌٕس30 اٌٍٝ ٟ٘ ٘زسب  

 ١ٌٚ400ىٓ ِضلا  Q0 اٌٍٝ ٘ٛ Loadٔذخً ثـ اٌـ - 2

𝑇𝑤𝑎𝑡𝑒𝑟ٔذخً يٕذ - 3  )𝑜𝑢𝑡  5  ٔٛو  يٕذٕ٘لالٝ فٟ أٚي؛  ℃ 5،، ٔغانثاُْا تُاخذِ   

 ثشدٖ 340 ٕ٘لالٝ اٌؾًّ 5ٕٔضي ٌٍٕٛو اٌٍٝ ثًذٖ يٕذ  ؛  فّص ١ٕ٘فى إٌٛو دا330اٌؾًّ 

 ٚ٘زا ٠غكٝ اٌؾًّ 415 ٕ٘لالٟ اٌؾًّ 5ٕٔضي ٌٍٕٛو اٌٍٝ ثًذٖ يٕذ ، إٌٛو دا ِص ١ٕ٘فى 

 LCW-452PKِٕٚٗ ٔمشأ إٌٛو ِٓ أٚي يبِٛد ٚ٘ٛ فٝ ِضبٌٕب ١٘ىْٛ  اٌٍٝ ًِبٔب
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** Chiller plant room: 
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9-5-2-c) Hock up For chiller 

1- Two(2) isolating valve, “normally open”  

2- Balancing valve 

3- Strainer (  ٖاٌّػفخ ٌزٕم١خ ا١ٌّب)  

4- Flow switch 

5- By pass line with “Gate valve”, for flashing  غس١ً اٌطجىخ , (G.V is 

normally closed) 

6- Two(2) flexible connection to prevent vibration 

7- Two(2) Thermometers “temperature sensor” 
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9-5-3 Cooling tower 

 

 :ثإؽذٜ اٌكش٠مز١ٓ  " cooling"٠زُ اٌزجش٠ذ *

1 -surface cooling :ٍٟٚ٘زٖ اٌكش٠مخ غ١ش ِٕكم١ٗ فٝ أثشاط اٌزجش٠ذ وّب ٠  

 

                 2 -evaporate cooling  :ٚ٘زٖ اٌكش٠مٗ ٟ٘ اٌزٝ رسزخذَ فٝ أثشاط اٌزجش٠ذ 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

 cooling towerخكٛاد اٌزجش٠ذ داخً اٌـ ** 

  ٌزس١ًٙ ي١ٍّخ اٌزجخش spray إٌٝ water ثزؾ٠ًٛ اٌـ  spray nozzlesرمَٛ اٌـ  -1

  spray water لأيٍٝ ؛ ف١ػزذَ ِى اٌـ  air  ثسؾت اٌـ fanرمَٛ اٌـ  -2

  ِى اٌٙٛاء اٌػبيذثخبس ٠زؾٛي إٌٝ waterعضء ِٓ اٌـ  -3

  waterاٌغضء اٌجبلٟ ِٓ اٌـ ِٓ  (اٌؾشاسح اٌىبِٕخ ٌٍزجخ١ش) ٠زُ سؾت  -4

  cooling tower داخً ؽٛؼ فٝ اٌـ ٠rest waterزُ رغ١ّى اٌـ  -5

  ف١زىضف ٠ٚشعى ٌٍؾٛؼثخبس اٌّبء ٌىٟ رػكبد fan فٛق اٌـ"صيبٔف" ٠finsٛعذ ِغّٛيخ -6
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**Cooling tower construction & its hock up: 
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Cooling tower selection & design: 

* Range = 𝑇𝑤𝑎𝑡𝑒𝑟 )𝑖𝑛  - 𝑇𝑤𝑎𝑡𝑒𝑟 )𝑜𝑢𝑡  = 5:6 ℃ "فشق دسعبد اٌؾشاسح ث١ٓ اٌذاخً ٚاٌخبسط ِٓ ثشط اٌزجش٠ذ  "   

Where: 

 𝑇𝑤𝑎𝑡𝑒𝑟 )𝑜𝑢𝑡  =𝐓𝐚𝐦𝐛𝐢𝐞𝐧𝐭 - 10 ℃ 

, , , , , , , , , , , , , , , ,, 

** Approach "الإلزشاة"   =  𝑇𝑤𝑎𝑡𝑒𝑟 )𝑜𝑢𝑡  - 𝑇𝑤𝑏  

Where: 

 𝑇𝑤𝑏 for the project , By HAP passed on project location 

,,,,,,,,,,,,,,,,,,,,, 

*** Loadnominal  “KW” = 𝑚. CP ∆𝑇 

Where: 

𝑚.   " 𝐿 𝑆"                 Cooling tower flow rate = TR * 3GPM  

CP                              Constant of water = 4.186 

∆𝑇                              Range = 𝑇𝑤𝑎𝑡𝑒𝑟 )𝑖𝑛  - 𝑇𝑤𝑎𝑡𝑒𝑟 )𝑜𝑢𝑡  

,,,,,,,,,,,,,,,,,,,,, 

**** LoadActual  “KW” = 𝐿𝑜𝑎𝑑𝑛𝑜𝑚𝑖𝑛𝑎𝑙  “KW” * capacity factor  

Where: 

Capacity factor              from following Twb  table passed on   Approach, Range 

 

 L/S  إٌٝ  GPMٌٍزؾ٠ًٛ ِٓ 

0.0631ٔؿشة فٟ *   
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Twb  Table: 
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Steps of selection: 

1- Calculate cooling tower flow rate 𝑚. = TR * 3GPM  

2- Determine 𝑇𝑤𝑏  for the project , By HAP passed on project location 

3-  Determine the range  

4- Determine the Approach 

5-  Calculate nominal load 

6- Determine  Capacity factor  

7-  Calculate corrected “actual” load 

8-  Entering the following chart by (LoadActual  “KW”  ,  𝑚.   " 𝐿 𝑆"  )         

ضىً اٌخش٠كخ *   

 

 . اٌٍٝ فٛق  model ؛ ٔخزبس خف  model أغجؼ ٚالى ث١ٓ خك١ٓ  flow rate ِى اٌـ  load    ٌٛ إٌزمبء خف اٌـ 
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MODEL Chart 
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؛ ًًّٕ٘ ٔفس اٌخكٛاد ٚاٌؾسبثبد  ٌٚىٓ ٘زٖ اٌّشح س١ؾذس اًٌىس ؛ ثًّٕٝ إْ اٌخش٠كخ  وزبٌٛط آخش

 Capacity factor٘غ١ت ِٕٙب اٌـ 

 .MODELٚاٌغذٚي ٕ٘غ١ت ِٕٗ اٌـ 

 

 

 :طزٌقة الإسحخذاو              

 اٌّبئً اٌزٞ ٠ّضً اٌـ curve ثخف سأسٟ إٌٝ أْ ٠زمبقى ِى أؽذ اٌـ  rangeٕٔضي ِٓ اٌـ - 

Approach   ؛ صُ ثخف أفمٟ إٌٝ أْ ٠زمبقى ِى ل١ّخ اٌـ 𝑇𝑤𝑏 اٌّبئٍخ  ٚاٌزٝ رزّضً فٝ اٌخكٛـ

 capacity factor ٚٔمشأ اٌـ ٕٔضي ثخف سأسٟ؛ صُ 

 : وّب ٠ٍٟ فٝ اٌػفؾخ اٌزب١ٌخ  اٌغذٚي ثمب ٕ٘ذخً ثبٌؾًّ ٚٔمشأ اٌّٛد٠ً ** 
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Cooling tower pump calculation: 

1- Flow rate: 

  اٌٍٝ ؽسجٕب٘ب فٛق ٌجشط اٌزجش٠ذ.𝑚ٟ٘ اٌـ                                           

2- Head calculation: 

Hp = Hst + Hres + Hf 

Where: 

- Hp                      pump head 

- Hst                    static head  

 bar ١ٌزؾٛي إٌٝ 10 فشق الإسرفبو ِٓ أٚي اٌّؿخخ ؛ ٕ٘م١سخ ثبٌّزش صُ ٔمسّٗ يٍٝ –

- Hres                  residual head   = 35: 50 KPa; according to catalogue 

- Hf                   friction head ِفبل١ذ الإؽزىبن 

 ٔفس قش٠مخ ؽسبثٗ فٝ ضجىخ اٌط١ٍش                              - 
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9-5-4 Air handling unit “AHU” & 9-5-5 fan coil unit “FCU” 

* The difference between AHU & FCU: 

"ِشٚؽخ ٍِٚف" الإصٕبْ ٠ؾّلاْ ٔفس اٌّجذأ : ِجذئ١بً   

# FCU: 

          -  load range “small spaces; room in hotel” 

          - Process: ا١ًٌٍّبد اٌٍٝ ثززُ يٍٝ اٌٙٛاء  

Types of FCU 
2 pipe “ 2way” 4 pipe “ 4 way” 

  رجش٠ذ فمف

 return ٚخف  supplyخف  ث١جمٝ يٕذٞ- 
  رجش٠ذ ٚرسخ١ٓ
 :ث١جمٝ يٕذٞ

   ٌٍزجش٠ذreturn ٚخف  supplyخف - 

  ٌٍزسخreturnٓ١ ٚخف  supplyخف - 
,,,,,,,,,,,,,,,,,,,,,,,, 

# AHU: 

          -  load range “big spaces; hole & restaurant in hotel” 

,,,,,,,,,,,,,,,,,,,,,,,, 

** Design of AHU, FCU: 

                        - By CFM, TR from catalogue 
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Houck up of “AHU, FCU” 

 

1- Two(2) isolating valve, “normally open”  

2- Two(2) Thermometers “temperature sensor” 

3- Strainer (  ٖاٌّػفخ ٌزٕم١خ ا١ٌّب)  

4- By pass line with “Gate valve”, for flashing  غس١ً اٌطجىخ , (G.V is 

normally closed) 

5- Balancing valve on return line 

6- By pass of 3way valve with add.B.V “ load variation” ; it may 

be 2way valve according to application “load fluctuation” 

7- Two(2) flexible connection to prevent vibration 

 

 

Supply 

Return 




