HVAC Course prepared by \ Eng.hosam eldin samir

9- Chilled water system

9-1Chilled water net work “GPM” oLl 4.8
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. or AHU FCU or AHU FCU or AHU FCU or AHU

Ut R P P

\ 4
A 4 A 4
: | |

Chiller

4
4
4

pump set

FCU: Fan cool unit
AHU: Air handling unit
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9-1Chilled water net work “GPM” sl 4.8

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

Q=m CP AT

Where:
Q —— load
m —— chiller water flow rate
CP ——— heat transfer coefficient

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

Q “load” (i ey aluds

il AT my ATt
- pipe sizef - pipe size}
- CostT - Cost¢
- FCU costl - FCU costT
- Chiller costl - Chiller cost
AT
JaadY!
P C_JLJ\ d_g.l
10°F 12°F

m “for load 1TR”

P G\H\ dj.ﬁ

m=2.4 GPM\TR m=1.9 GPM\TR
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Design steps:

1-calculate the load for each coil.
Al 4o Ul paa Ag 5 piall 3 10TR = coil K HAstie Joall ) i sidi; Jia
2-calculate GPM for each coil.
~m =24 GPM FOR each coil
3-calculate GPM in the main network.

cb WS chiller J dai ) (A4Sl 3T pe Jig

FCU or AHU FCU or AHU FCU or AHU FCU or AHU
i . 1 \ P e | —— \é 3
24GPM  24/GPM  24/GPM  24/GPM  24/GPM  24/GPM 241GPM 24|/GPM
A 4 \ 4
A 4 i
v l
k S
/~ Chiller
4
24 GPM 48 GPM 72 GPM N $,,9~TM _
= > > » LY »
pump set
4-use the friction chart.
From GPM we get Diameter

- Friction chart friction for each 100 ft
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Friction Chart JJ ae Jalas S

1- Material of pipe:
1-a) Black steals s sl 2
-Seamless Black steal schedule 40 pipe 4t ) 38Y) YO jaall (guaa]

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: «as

6dlr—¢c)~=3\5=$¢£§\ 8 GS\@ML';L@_ECSL;GPM @ aday Al Jaan ag )
Friction 31 1,8 aie 33 5 5V size 3 aal o kb a8l 5 i (Bl
Friction </ /)8 J jil goaes A ,0ilIGPM L= 24310 (e xS Friction - &/

Friction <10 J w¥Y 4l s/

Friction
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CHART JFRICTION LOSS FOR CLOSED PIPING SYSTEMS
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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 A (hras pas A 5l

) L (e 58 LS GPM for each coilslua &y «——m=2.4 GPM\TR

4TR | 2 107TR 10TR 10TR 10 TR
bl sl D _L“""'j_:::ZZLZ_EEEEE,%"
GPM 24GPM | 24[6PM- - - === =" 24GPM__--[ - 24lePM
| s
i i 9 6 Chiller
9.6 GFM 33.6 GPM 57.6 GPM 81.6 GPM 105-;3\ GPM
L7
pump set

AV i AU GPM (s (A 502l 5 IS (8 GPM s o sl (e 530S a8 58

Ay ) i
1- GPM = 24 D=1 ». F=7 Feet\100Feet
2- GPM =9.6 -~ D=1 F=6
3- GPM =33.6 - D=1} ~ F=6
4-GPM =576 = D=2 . F=7
5- GPM =81.6 .. D=2} ~ F=5
6- GPM=105.6 .. D=3 F=5
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9-2 Circulation chilled water pump [pesign “flow ‘Q’, Head ‘H’ “, Pump set]

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

Ex: TR 2 GLMJM‘;&})M\

) L (e 58 LS GPM for each coilslua &y «———m=2.4 GPM\TR

47TR 10 TR 10 TR 10 TR 10 TR
GPM 24 GPM 24GPM 24 GPM 24/GPM
Chiller
9.6 GPM 33.6 GPM 57.6 GPM 81.6 GPM 105/'6\6'3""
)
pump set

b) Head calculation:
Hp = Hy + Hyos + Hp
-Hp——_, pump head
- Hst —— , static head
-Hres — —, residual head
- Hf ——— friction head d\<iay) aili

aall G glua Ll H,.., ¢« Hy o5 closed circuit ol *

* For closed circuit Hp = HT

Db Jskal ¢ L Coil 24Y Friction Jl s
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Hf &) laa

Aaad) die e fany TS dieFlowd) B st Jeasy W S csection () s J skl andi 2 () ¥

4TR 10 TR 5 10 TR 4 10 TR 3 10 TR 2
9.6 GPM 24 GPM 24(5PM 24 GPM 24/GPM
Chiller
9.6 GPM 33.6 GPM 57.6 GPM 81.6 GPM 105/-‘5\GF’M
%,
pump set
6 7 8 9 10 1

r A Jsaadl S5 ()Y

DA Jgaall 58 A0 - From table (10, 11)

Sr section GPM | D ht | Lpipe | Leq | Ltotal | Hf
1 1-2

2 2-3

3 3-4

4 4-5

5 5-6

6 6-7

7 7-8

3 8-9

9 9-10

10 & sanall )
From friction chart by GPM Pipe length from cad drawing Lpipe+ Leg hf + Ltotal

100
head ) s 058 dlllyg Hp ) Adlaa A Gagad Hf S e Lilas 5Si ellivg 1.0 (8 4y piaiHf S g pana-
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TABLE 10—VYALVE LOSSES IN EQUIVALENT FEET OF PIPE*
Screwed, Welded, Flanged, and Flared Connections

oLoBE} 60°-Y 4s°-Y ANGLEt | GATEHt S sy "‘3 Y-TYPE STRAMNERTT | ool
NOMINAL
PIPE
ok
TUBE
SIZE a9"on so*
(in.) I_
Flanged Screwed
End End
» 17 8 6 L] 0.6 5 —_— —
¥ 8 9 7 7 07 & —_ 3
¥ 22 1 v 9 0.9 8 — . leo:::
1 29 15 12 12 1.0 10 = 5 o
1% 38 20 15 15 1.5 14 - ? e o
1% 43 24 18 18 1.8 16 _ 10 Globe
2 55 30 24 24 23 20 27 14 Valve**
2% &9 35 29 29 2.8 25 28 20
3 84 43 35 35 3.2 30 42 40
3% 100 50 41 41 40 3s 48 _
El 120 58 A7 47 4.5 40 80 -
5 140 rdl 58 58 & 50 80 —_
& 170 a8 70 70 7 &0 110 —
] 220 1S 85 85 e 80 150 —
10 280 145 105 105 12 100 190 —
” 320 165 130 130 13 120 250 — Angle Lift
4 3460 185 155 155 15 135 — - Same as
6 410 210 180 180 7 150 — Avnto
1. 450 240 200 200 19 165 — —_ alve
20 520 275 235 235 22 200 — —
24 810 320 265 265 25 240 - —_
*Losses.are for oll valves in fully open position and strainers clean.
{These losses do not apply 1o valves with needis point type seats.
flosses also apply 1o the in-fine, ball type check volve,
**For "Y" pattern globe Hft check valve with seat approximately equal to the inal pipe diomeater, use vol of 60° "Y" valve for loss.
1 tRegular ond short pattern plug cock volves, when fully open, have same loss as gote valve. For valve o of short p plug cocks above
A ne chack moancsfoachirar
TABLE 11—FITTING LOSSES IN EQUIVALENT FEEY OF PIPE
Screwed, Welded, Flanged, Flared, and Brazed Connections
SMOOTH BEND ELBOWS SMOOTH BEND TEES
NOMINAL 90"‘ 90° Long s0* = u’_ 4s5° X uo: Flow-Thru Straight-Thru ﬂw§
PIPE Srd Rad.t Street Srd Street Srd Bronch He Reduced Reduced
OoR Raduction Va B
= Tes) =
SIZE / t 2 . ol .
| Q| (| | LB | EL |iE | i s
§ '
34 1.4 o9 2.3 0.7 1.1 2.3 27 0.9 1.2 1.4
% 1.6 1.0 2.5 0.8 1.3 2.5 3.0 1.0 1.4 1.6
Ya 2.0 1.4 3.2 .9 1.6 3.2 4.0 1.4 1.9 2.0
1 2.6 1.7 4. 1.3 2.1 4.1 5.0 1.7 2.3 2.6
1Va 3.3 2.3 5.6 1.7 3.0 5.6 7.0 23 3.1 3.3
1% 4.0 2.6 6.3 2.1 3.4 6.3 8.0 2.6 3.7 4.0
2 5.0 3.3 8.2 2.6 4.5 8.2 10 3.3 47 50
2% 6.0 4.0 10 3.2 52 10 12 4.1 5.6 6.0
3 7.5 5.0 12 4.0 é.4 12 15 5.0 7.0 7.5
3% 9.0 59 15 A7 73 15 18 59 8.0 ®.0
- 10 6.7 7 5.2 B.S 17 21 &7 9.0 1o
5 13 8.2 27 &.5 11 21 25 8.2 12 13
L3 16 10 25 79 13 25 30 10 14 16
s 20 13 — 10 — 33 40 13 18 20
10 25 14 — 13 — 42 50 146 23 25
12 30 19 —_— 16 — 50 60 19 26 30
14 34 23 - 18 — 55 68 23 30 34
16 38 26 — 20 —_— &2 78 26 as 38
s 42 29 — 23 —_ 70 85 29 A0Q 42
20 50 33 — 26 — 81 100 33 44 50
24 &0 40 — 30 — 94 115 40 50 60
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Tee J/ (o (ue s dsn 5 table 11 4lgd (9 4 L0 -

Tee
Flow through branch Straight through flow
N Y UA el ud;q N Y ‘_,,A Prry QJ;.J Y
aple Uil Jonis I 1o
‘o) v

no reduction , reduced 1/4 , reduced 1/2
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9-3 Balancing system:

:(M:'\\.AHJS.\M" .:'L;J}.c‘)\:m

4——| 20m I—- —-—‘ 20m |—'— —]  20m f— |J— 20m —=]

N24‘(3|:’M A/%GPM J\QGPM 24 GPM 24|GPM

Chiller

L
pump set

-0y yhll sasls Balancing system ) o *
9-3-1 Friction\ pipe Length: “Common reversed return”
il gl J 5B (5 4b Gefriction &f b

LGbad) JSEIL WS m 20 coil I o 4dbal) o = yidia -

40 medais (I s 4S8 -
80 mekasiy 450D 4l -
120 madadiy 281G 4,5 -
160 meaiiy dayl )l 4S.8)) -
200 ekt Luala) 4S8l -
PJSE 13gn () 6Sta A Ay 1

200 m 160 m 120m 80m 40m

P - | |
| |
24\GPM ; 24 GPM ¢ 24 (GPM i 24 GPM j 24|GPM
20m = 20m 20m 20m 20m
| | b | |
| | | | |
| I I | i
| | | I |
| | : | |
|
$_4__L4__ _____ e e il e o ol e Chiller
> "
v N/
200 m pump set
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9-3-2 Friction\ Equivalent length: “Balancing valve”

coil S return S e valve &J —iuai

LI 13gn oy sSin A0 Fans o

24|GPM 24 GPM 24 IGPM 24 GPM 24|GPM
& @ %9 X &

Chiller

TAB J glile aba g el lavalve Jal¥ (in¢ Test Jdely oo ) TAB J) oasi-

Adaill (5 < ) balancing @& Glile o Y ( common reversed return) pipe length 3 && yla**

symmetrics e

(same load on all equipment ¢ same rooting for equipmen’l_)+

Balancing valve p3iuis a jliall (1095% A Y/ s

Balancing valve Common reversed return
Concept : Concept :
B.V on the return of each coil make all the baths same pipe length
Cost: Cost:
B.V....} B v X
Pipe cost........ ¥ Pipe cost ........... 4
Total cost.......... 1) Total cost....... !
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|II

9-4 load variation system “in each coi
2 way valve or 3way valve: (xi&s bl (saals a1 -

9-4-1 3way valve

m = | m < i m oy |
, | y | o |

N
@B.v ®B.V @ B.V Chiller

ik
S 2
pump set

© i dals JS L iy JSE 6 A sal Bway valve 5] e o s s Joni **

F
]

1- LoadT =—==> b opening, , a opening| , chilled water enter in the coiIT

2- Loadl =—=> b opening| , a opening| , chilled water enter in the coill

3- @ 1/2 load = a=b» coill 2sasdai el a jlual Jfriction J) ¢ 13 Gasy ¥ oSV

= additional Balancing valve —auai 4S54 538 Jal

B b) Ll
il i O J y pass(b) U
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JVJW
. >/ -

additional B.VV

A

BV
return 2 is e 1 csild

s JSEN 13 (o sSa 3way valve JAE) Ay

R ST N\

add.B.V add.B.V add.B.V

@B.v @B.v @ BV Chiller

pump set
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9-4-2 2way valve:

@B.v @ B.V @ B.V Chiller

Yy
N
pump set

1- Loade:;>openingT , pressure in supply Iinel, chilled water enter in the coiIT

2- Loadlx:;>openingl , pressure in supply IineT, chilled water enter in the coill

Note that:

variable speed pumps sV (< pump ) Sy ¥ 2way J Al d

(Variable Frequency Driver ) VFD pumpd e S s

~
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2way valve 3way valve
Concept: 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 costT

- Life time{

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 costt

load fluctuation Jas ¥l _psi Jaeo s 3way o/ 2way s/ 4 ieSay A *

2way i o4 steady = 4eli Joad fluctuation A& s riell ) izas -
(Dne tas o ilse)

3way J s 4y g jiddl s ) il a4l Joad fluctuation g s el -
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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:

(o)) stand by e o oldle (53 ¢ alia gia Gliall de gana -

600 GPM 5 2o
bar
_6bar | @ 200 GPM
© bar
suction _ discharge
header (2% header
P 200 GPM
6 bar

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

e pump Sz i A 4 control panel sic 5 lelS JEiibpump 4 <M -
stand by /44355525

9-5-1-b)
rafaéjy <=mm= [p= Hf Head - -

© Jiidis Jiidia lei¥ (sale ag JGPM 4ed 3L stand by I s sk "Obd” GPM ) -
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9-5-1-b) Selection

¢ Clinie o yf Lidie 8 ¢ Aol dadial) 8" LI Ly Sl SR+
1) H-Q curve
2) n_Curve
n Electrical cost performance
3) Horse power curve

4) NPSH “net positive suction head”

head J5GPM , J L LI Design point - xic L **
6bar, 200 GPM L U s

Al eV s A H-Q e Llai 18 gy **

el Sl bl

Q[Gpm ] * H[feet]

Hp =
P 3960* n

Where: 1l = 0.65

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

diinall Jide die Lled i giall Jar ) 4l dasall 8 from catalogue 43saall Jade die (o slhaal) lazal)

cavitations—aeSs chasa (yu€all Joas 1 *¥
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HVAC Course

HEAD IN METERS

35

30

25

15

10

TR Series  Speed

Curve No. 1373

Min. lmp, Do, £3.0am, 9.10°

FLOW IN LITERS PER SECOND

Model 1230 1450 RPM | szeSxéxie
EEEE (500 e 220 e R
gy ppess =punsgnpans
B P
pocoes ARSI 0
40 L» \ ' _ i
7.0 “ Jils / ~ % 21 1 " ms
—O.le: ﬁ&? \ “ —ﬂ hs
\ 15N P |
Nm.Oo_s 4PN &uﬁ&v N @
] NSO B e
A L L 60
9.10"]% 3 v« ‘Aww.n...
iy .
% Y
..,,Ma : rmﬁo ) 40
o ry
I , \\JM Q .mw.. (T 50
| NEEA SN
O 1% 5 17T CORVES BAGED ON CLEAR WATER |og
25 50 79 100, 125 150 175 200

HEAD IN FEET
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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 ( sbadll )

7- Eccentric reducer

8- Automatic air vent “AAV” &) sed) il i i

9- Two(2) flexible connection to prevent vibration

10- Floating floor “spring cap, rubber pad”
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- 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 smaller volume
WeightT Cost? Weight v Costy
Noise Level ¥ Noise Levelt
Life Time * Life Time ¥
Friction¢ Friction
Maintenance ¢ Maintenance 4
Application Circulation pumps “HVAC” Fire Fighting Pump
Plumbing Pump

QEC:01111001659, 01222284244, 01090047420, 01129269686
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9-5-2 Chiller
s T ~
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 stream (b (e <l

Dol LS pSdl) 6 Clalad) CO6 saie Lf #*

1- 100% stand by :
Jee 4 ) paind e Lilsy stand by e gsSochiller ) (B dhe s (8 o) ea -
% 100 458 JalS, &})ﬁvd‘

EX: 1000TR “Block Load”
© .0dl aal 5 agie ¢ TR 1000 = chiller 2 s -
© asa cmiw) Jhadl as) 5 18 iiul as) 5 agie ¢ TR500 = Chiller 3 «uss f -

"z0nes (o dawio ddivall 5555 il 45 Hospitals<ilsiival Ula 6 44 (sl .Sdill /ia **
(%100 4sliss 5 S pall Llinll 44 2 Sls) " %100 le] Jaza zone I S sio ) (Aiza

tulle 46ISH S gs Lllel) GLESIL juads

2- 65%:75% stand by

CSlg Samy 38 Ly Hlai 3 ¢ %75 ¢ %65 Aty Jext g g il ¢ chiller ) (8 Jlae Alls (8 o) (e -
Seliy e ) s b Jaadia (SWY) IS o oy o) e Badl 6 aacae (Y Giny datie Ulee
" cail dalaa“diversity factor fae Ulas Jaay el dea

TR 375 = asl dl chiller 3 cuaia -

Malls, Hotels, Residential Tower, Administration < -¥/ ;SL¥/

3- 50% stand by:

Aadlio Ll L _juaiss Administration 42y oSLY)
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9-5-2-b) selection

1) Calculate Block Load
2) Determine types of chiller & its number

Types of chiller
condenser J x5 4S5 ¢ 5 o ading
1- Air cooled condenser 2- water cooled condenser
. Air cooled chiller ~. water cooled chiller
500 Y 350 (xe Jlea Jin - ey oty 43 a bl el A alay
- limited 4c siia Jlaal
- un limited

104 °F, 40 °C 48l salls ) ads 2 (3

z A Jax olile ledde (il gin g o JS U G Jal 2l 44 ¢ chiller I g g5 Casas A LT ¥

* Factor affecting on selection:

Air cooled chiller water cooled chiller
1- Load TR 1- Load TR
2- Ambient temperature 2- inlet condenser cooling water temperature
Tambient = 104 °F ) 40 °C Tcondenser cooling water) in = lambient ~ 10 °C
3- chilled water Out temperature 3- chilled water Out temperature
Twater Yout Twater )out

chiller _ yLeinl degila Slngllisy plogiiul 884yl sipgiw ddlill Sladgll o *
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Jayll qallisll *

- i TR
) ‘ Notihal ) \!}' g
Cooling capacities <
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(= T= s - = [ S0
IoA® cour omT DoOLICAP COWE Uiy OSOL] cop COMS GWT COOL [CAR CoMP UNIT  COOR |CaPr  OOMP UMT GOSL
- | R e e e R e LE T :O R i M Lo e R
e s e - e M3 e 3 B =8 WM o mmae a3 w
ces | e » oy ©r = 1. i BT o “@s a0 w
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1ot 1vae | 320 | 154 02 153v4| 243 ] 108! 361 1074 381 | 1084 | 334 | 1054 | 40w | 003 &3 | 882 | 432 -
e - Cqaw|ezae | 327 | 1218 230 17| 342 ] 11006 3671 11141 .7 l 1}_!.2*1 40,3 | 1097 | 418 11058 § 238 Simeg Epl™ -
] 104 | 358 | 1173 | 82| 384 | 12,9 405| 109 | 42,7 | 100,08 | 442 | 104,7 | 458 | 1015 | 284 | 1004 |48
4 - 1227 | 382 | 1208] 74| mes| 387 | 1183 408| 1121 | 43 1009 | 446 | 1078 I <2 1045 | 188 | 1024 |407
e L] 12905 | 382 | 1272l 28 | 1252 Wa | 210 418| 185 | aa7 | 182 453 [ 1139 | 47 [1105 | 496 | 1003 50,5 | -
11 Titses 37 | 1348 07 522! 40 | 12dal «22| 12510 | aas 1227 | 451 1203 [un | ner | 504 | - . I -
= o9 1642 351 | 1e18] sl 3354 207 | 9387 _S29) 1315 ] 483 1129 480 11209 (408 | - 1 - | RN e g
3 1374 | 413 126 427 | 1325 a2 e 485 1354 | 40 2 807 | 1205 | 525 168  S5a 1Mse o "3 584
7 wa13 | any | 13e0| 43 | 1354 eas | 1327 268 120 | 453 1265 ] s1e 12¢ | 529 [1203  S53| 19 |sas .
v 1493 | 42,3 | 188) 437 | 1442 | 452 | 1404 | 476 1365 | SO0 | 339 ] 518 | 1312 |83y |27 3 | 567 | 1288 |77
Rl EPSCTION (T 7% 3 e 158 ' A 152.3| 50| 1483| 83| 1642 | 500 |1414 527 [ 1247 | S48 | 1345 | 578 l 1331 |sas
=3t 19 |1eea | a3z | tean| as2] 1608 | 467 | 160,6] 49,2 1522 LQLJ 149,3 | 536 | 1464 | 686 | 142 586 | - z =
| T 1805 ) 482 | 157.7] 4nm| 1549 | S15| 1507 S42| Ws4 | 072 ‘ 1436 | 592 | 1407 I 61,4 1363 | 648 | 13490 | 66 - .
Srii] 1es | ass | 622 S02| 1553 518 155 | 547| 1508 | 578 | 1477 | 897 | 1448 [ 619 1403 | 853 | 1308 l 60,5 - -
150 ? “_ 1TA s L83 1ma s Sa8 4 a8 s sse 1583 se s 1542 §8.7 153 w9 148.4 e54 1489 675 .
. | sn,tJ s02 | 180 91 s1o]l sl s3x| va | ses| 182 s | 165 | 613 |47 | o 1558 ‘ 7.5 =
I 13 1az| 511 | 1eo9]| s28| 1576 say ]| 1eas) STS] 377 ! 4 174 | 629 | 1798 les2 =1 = =u B | -
Qo ; Gross coolng cepscity n W

Pa:

Toraal power mput in KV incleding comprassor, fors ane corirol

Aa) A%l A8y yha - 5 W Aie ¢ Ja e a9 ) Jari ¢ Air cooled chiller » <25 s

[

i T od oS oo L o2k

s | Qo - 5 = Qo N o

30,9 100.6 31.9 os8.8 33
ar> 103.4 32,2 101.6 33,3
31.6 109.3 32.7 107.4a | ‘83.8
32,1 115.4 33,2 113.4 34,3
32.7 121.8 33.8 119.,7 34,9
35.9 117.3 37.1 115.2 38.4
36.2 120.6 37.4 118.5 38.7
36.8 127.4 38 125,22 39.4

37.4 134.5 38.7 132.2 40
38,1 141.8 39,4 139.4 40.7
41,3 135 42,7 132.6 a4 .2
a1.,7 132.9 a3 136.4 aa.,s
a>.3 146.8 43,7 144.2 as. 2
a3 155 aa.4a 152.3 45,9
a43.7 163.6 45,2 160.8 46,7
as.2 157.7 a49.8 154.9 51.5
as,s 162.2 50,2 159.3 51.9
49.3 171.4 51 168.,4 s52.8
50,2 180.9 51,9 177.8 53,7
13" 51,1 1S0.,9 s52.8 187.6 54 7

& ) ¢ Gl U 3 LCWTOC 58 agsale A6 ** ¢ Ll e o 8 dgale J4 *
B AV B all Gl j0 ™ ¢ 0C 6 oLl LllE g HLD) (e olaall & 535 ) a2
Jasll 2 Qo **** ¢ °C 40 = s 4 4 ) Ambient temperature Jic
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°C 40 = r=ae b » A Ambient temperature e z UGSl Jaai-q

130 D& S45Q0 & A Load I = Jaxi-2

Jaall 6 2ic g 5y (AN ¢ OC 6 08U LME 9 T, . Yout e Jiy-3
g sill 83 1 115.2 Jeall 8 6 dic eaay M g 6ill i ¢ lag gl adim 108988
G dandl (i 134 5132.6 Jeall (BBia 6 2 oaay (A g 5ll 55 ¢ pdin a1

130D ¢S Lillie (3 g8 5 a5ale Jf o g sill T8 4da g Lilaa

\,_U/‘
@

@' =5
167.6 | 33,3

107.4 | ‘33,8
13,4 | 34,3
19,7 | 34,9
115,2) 38,4
118.5 | 38,7
125,2 | 39,4
132,2 40
1394 | 40,7
132,63 44,2
136,4 | 44,5
144,2 | 45,2
152,3 | 45,9
160,8 | 46,7
154,9 | 51,5
159,3 | 51.9
168,4 | 52,8
, 177.8 | 53,7
et 187,6 | 54.7

w—

JS dginty g sl € oz UK 138 (e g o5 JSTAalal) ol 5eSH Jglan Al dadeal) i *
oL 5eSIL Lalal) il
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ELECTRICAL DATA . ) i
Dl & ~
ECOLOGIC™ STANDARD Plus . .
| _see C . wal| 1oe | d10E | 90D | 130D | 1500 | 2000 | S230D i 300D |. 370D .
" _Cooling capacity (1)° kw | 937 105,4 91,7_1 1266 | 1503 | 1912 | 2356 | 2831 | 3534
_Cooing capacity (1)° = kW | 9 S S 191.2 |28 534 _
" _Powerabsobed (1) kW | 412 | 50 368 | 554 61,3 r»_g,z? 1085 | 1331 | 1635
Operating 772 | 8rel | 686/ | 1043 | 1 | 1638/ | 200/ | 2459/ | 3006/
Cument (1) A 4.0 4.0 6.0 6.0 6.0 60 | 60 | €0 | 60
Maximum 873 | o900 | saw | mexy | 133% | 1w | 2008 | 2602 | 3142
_current (1) Al 40 | 40 | 60 | 60 | 60 | 60 6.0 6,0 8.0
Max, starting current 197 2448 | 1864 | 228 2797 | 3508 | 4328 | 4372 | 5372
Supply 605 | 686 | 585 | 8200 | o2& | 1204/ | 454l | 1803 | 2171
value (1)* WAl 09 09 1 4 1 4 14 14 14 14
A (1) R e , ] __| ‘__l d __J ._4_. 4 ]| 14
Sound power level (3) dB(A) 94 95 | a7 98 | 100
ECOLOGIC™ LOW NOISE
SZE wA| 100E | 110E | 90D | 130D | 150D | 200D | 230D | 300D | 370D
_Cooling capacity (1) kW | 953 1076 | 801 | 1241 147 | 1047 | 2340 | 2887 | 3523
. | : 107, | 104 0 | 3523
Power absorbed (1)* kw | 384 46.7 362 54.9 613 883 | 1058 | 1239 | 1595
_Powersbsorbed (1)° kW | 3 467 . 1239 | 1595
Operating 22 | s2v | ez | 1010 | 108 | 15347 | 1938/ | 2200/ | 2908/
_cument (1)° Al a0 40 | 60 60 | 60 | 60 | 60 | 60 60
Maximum g3 ! o4 | som | m29er | 1285 | 166 | 2026/ | 2494/ | 3034
_current (1) _.A___“~°_._‘_._4-L.,L_5,-Q._,_~5 0 . 60 [ 60 | 60 ! 80 1 60
_Max.statingcurent | 1934 | 2412 | ‘@Ls_j__zzz,s 274.3 3436 | 4256 | 4264 | 5264
Supply 580/ | 6% | seo/ | 782 | 890/ | 1154/ | 1404/ | 1728 | 2102
valve (1) wA| 09 08 | 14 14 14 14 | 14 14 14
Ssund powerlevel (3)  dBiay | es g8 | = 90 o1 | s | @ 93 94
ECOLOGIC™ SUPER LOW NOISE
sze: o wa | aoe | ase | ese | 7se | 100e | 1106 | 900! 4300 | 4500 | 2000 | 2300 | 3000 | 3700
ity (1)° kw | 406 | 468 | 645 | 745 | 962 | 111.0| 932 | 1200 | 1490 | 1820 2857 | 3476
@@.cyu___.__ﬂ___,_,l_,r.ﬁ_. 2 mo| 20|23 | 2867 SeT8:
 Power absorbed (1)° kW | 135 | 163 | 240 | 284 | 357 | 422 | 322 | 476 | 563 | 708 | 838 | 1194 | 1565
Operating 279 | 31,4/ t 466 | 51,7/ | 6851 | 76.4/ | 60,8/ | 90,9/ | 101.5/| 134.9/| 150.8/| 220,/ | 285.4/
current (1)* Al 40 4.3_‘1 40 | 40 | 40 | 40| 60 [ 60 | 60 | 60 | 60 | 60 | 60
_curent(1)* Al | 50 160 1 B0 00
Maximum 304/ | 37,71 | 5231 | so.u | 77,41 | 87,61 | 73.41 | 102.61| 116.21] 152,80 | 1732/ zssﬂ 293,5/
_curment (1) Al 40 | 40 | 40 | 40 | 40 | 40 zs,g_1 60 | 60160 60 60|60
_ Max. stadting ginml“ e 1152 | 1408 | 203.1| 2065 | 228.2| 235,0| 176,5 | 253.4 | 2636 | 3066 | 3206 | 4165 | 5165
Supply 21,47 | 26,1/ | 362/ | 40,91 | 5361 ) 60,7/ | 50,87 | 71.4/ | 80,5/ | 105,9/| 120,01 | 165,9/| 203,41
_value (1)* kAl o9 | 09| 03| 09 o% 08 | 14 | 14 | 14 | 14 | 14| 14 | 14
Sound powerlevel(3)  da(A) | 78 | 78 | 79 | 80 | 81 | 2 | 81 | 82 | 83 | 84 | 85 | 85 | 86
ECOLOGIC"‘ HIGH AMBIENT
TR Bt G e By BT RN s S ey B P\ B S T
SIZE - © . wa| a0k | ase | ese | 756 | 1008 | 110 | 90p | 1300 | 1500 | 2000 | 2300 | 3000 3705
Coolggcapadg ( J_ 402 | 46,7 | 63 | 775 | 989 | 1150 93,5 | 133,0 | 1550 | 1980 | 231.0| 297.0 | 364.5
Power absorbed (1)° v | 140 | 165 | 244 | 274 | 350 | 408 | 326 466 | 544 | 605 | 81,0 | 1148 1471
Operating 28,7/ | 32,0/ | 46,3/ | 51,2 | 682/ | 75,61 | 62,0/ | 90,5/ | 100,3/| 134.4/| 149,17| 219,3/| 276,31
current (1)* Al 40| 40| 40| 40 | 40 | 40| 60 | 60 | 60 | 60 | 60 | 60 | 60
Maximum 32,00 | 39,2/| 538/ | 60,6/ | 79,77 | 89,97 | 76,4/ | 105,6/( 119,21| 257,4/| 177,81 246,01 300,0/
current (1)° - Al 40 | 40 | 40 [ 40 | 40 | 40| 60 | 60 | 60 | 60 | 60 | 60 | 60
Max. starting current _ 1167 | 1423 | 2046 | 2080 | 2305 | 237.3| 1795 | 256.4 | 266,6 | 3082 | 3252 | 423 | 523
Supply ; 22,1/ | 2727 37 | 420/ | 5521 | 823 | 5290 | 73,2/ | 82,6/ | 109,07 123,21 170,4/| 207.8
__va_lu_e (1 xa| 09 | 09| o909 | 0s] 09| 14 14] 14) 14 18 14| 14

! : =
vy : £ 5o ;R \ 1. _» [ s O e 3 ) 5]

(1) Condenser air inlet temperature : 43°C [ chilled water 12/7°C

; s (3) : Sound power level in dB(A)
(") : Power : Suitable for 380V to 440VNII/S0Hz Operation- Rating at 400V Contro\ 240VA150 Hz ,
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water cooled chiller J 4S5 jal z i<

L
%\ Température Température d'entrée d'eau chaude
=S| sortie d'eau ___ Condenser water inlet temperature o
i °c 20 °C 27°c | 30°C | 35°C 40°C |  45°C
5 | Water outlet 1 ]
< | Temperature | Qo P Qo P Qo P Qo P
5 342 96 330 100 268 116
; R B < T TR B R i L i S E200 2N E
| 424 | 89 | 392 | 101 | 378 | 106 % 311 | 125
384 88 353 99 340 103 3198 280 122
BEE e SR8 TR By S (0 R s - el [ Y B b e ke b B it i 08 B 10
443 | 91 | 406 | 105 | 391 | 110 | 367 | 117 | 346 | 124 | 325 | 131
469 106 431 118
21808, 1HA08 | T A0 I S22 5448
542 111 499 124 453 138 424 146 396 153
145 462 160 431 168 399 175
ERF Ul ST BRI URR Oy B B TGl 8 R B o e
152 567 159 533 234 499 179 464 188
159 544 165 511 175 478 184 445 193
50511463 {71587 1| 2470 {1851 | 21807 | 1516 G0N @B2 1 499
167 631 174 583 185 » 520 206
751 173 695 183 671 201 630 213 587 224 544 234
805 |1A77 | 746|198 {7721, |+207 7| 677 | 220 633757232 58" 2431
861 180 800 203 773 212 727 226 681 239 633 | 251

— -1 —t

389 130 364 137 340 144
617}/ 4207 12134, | 393 1|5 142: 111367 c

...... 3 e

y gty

© N oo Najlo NojloN oo N oo

Qo : Puissance frigorifique en kW - Cooling capacily in kW, Facteur d'encrassement - Fouling factor: 0,044 m?C/kW
P : Puissance absorbée compresseurs en kW - Compressors power input in kKW,

Eau glacée - Chilled water: Eau chaude - Condenser water:

(’_XXfX AT eau = 5°C XXX | AT eau =6°C
\— Waler AT = 5°C [:—_] Water AT = 6°C

éM‘&ﬁjﬁJﬁLﬁdji*

oball = 5 A3 ) yada p3 (a e Gand) 7 UKl 3 [CWTOC 58 2l G+
€05 L suili béyec°C 12 1 5.5 (1 A Lely Range Js* Ll (e

< inlet condenser cooling water temperature Jiad (358 I 3 5 jall s jo ***
s b 30 § sl (oA st Tcondenser cooling water) in = lambient ~ 10°C I

d—‘éj\ ‘5“ QO *kk*%k

) dssall 8 Jlia

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 80



HVAC Course prepared by \ Eng.hosam eldin samir

: b
:e\diiuy\ :h.wja ¢ 400 Jeal) S )] -

* A inlet condenser cooling water temperature ic z JUSl Jaxi -]
M-;_O ‘fﬁw & Cfm Tcondenser cooling water) in = lambient = 10°C

400 e (S5Q0 s A Load J) = Jaxi-2

5ac ¢ gds 8¢ °C 5 odill LAllE 9 e T, .. Jour e Jaai-3
23 1 340 Jaall (BUA 5 e oamy Mg ol 35 ¢ o il adin (48 330 Jeal
Jeall (haiy 138 5415 Jeall 88 5 die oy ) g ll J 3¢ pdin (e o g il
LCW-452PK (sSus Lillie (& g 5 3 sale Jf (e g sl 1585 4ia s Uilaa I

L W A

#27| Température | - Température d'entrée d'eau chaude -

=S| sortie d'eau ___ Condenser water inlet temperature .
gigd  °c 20 °C 27°c_ | €30°C) | 35°C 40°C | 45°C
ELS | Water outlet

805 {1477 | TAe | 198 {21 1207 1| 67| 220 6337|7232 “Bge 243"
861 | 180 | 800 | 203 | 773 | 212 | 727 | 226 | 681 | 239 | 633 | 251

g
5 399
ey SRR VT R G R TR T ST 464?{,?113‘1 AT ARt
9 631 136 533 234 499 179 464 188
5 615 143 511 175 | 478 184 445 193
AT el A A4e | 808 ed SA%0. |1 851 | 180 1516 G0 af;?iaz?:ﬂiﬂfassaé:;-
9 710 150 593 185 556 196 520 208
5 751 173 695 183 671 201 630 213 587 224 544 234
9

Qo : Puissance frigorifique en kW - Cooling capacity in kW.

Facteur d'encrassement - Fouling factor: 0,044 m’C/kW
P: Pussance absorbée compresseurs en kW - Compressors power input in kW,

Eau glacée Chilled water: Eau chaude - Condenser water:

AT eau = 5" C AT eau = 6°C
3 el [oxx Weter T = 6°C
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** Chiller plant room:

chiller 1

aYs

chiller 2

Ve

chiller 3

%

@ chilled waterjreturn
suction discharge
header @ header

chilled water supply to system
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9-5-2-c) Hock up For chiller

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

2- Balancing valve

3- Strainer ( olwll 480 d4adl) )

4- Flow switch

5- By pass line with “Gate valve”, for flashing 4l Juws  (G.V'is
normally closed)

6- Two(2) flexible connection to prevent vibration

7- Two(2) Thermometers “temperature sensor”

Th
GV
normally open
BV F.C
S
L
Th

GV
nomally clos F.S Chiller

F.C
| | |
l | L

GV ¢ 5
nomally open Sealer
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9-5-3 Cooling tower

condenser cooling water T T T
I I I

B o S spray nozzels
LR 2
coming from condenser
~ | | | |
| | | |
| | | | o \
| 1 1 1
N
vVVVYY X
e P
ard \ air
condenser coolmg tower

| |
..‘I

back to chiller "condens

;. oidy bl saals " cooling " w il AL*

b LS a2l 8 aihie ye 43,k o8 s isUrface cooling -1

>
air temperature 40 °c

surface

water in cooling tower30 °c

a2l 8 aaans A aad )kl o 5 evaporate cooling -2

cooling tower J J3/o y yill &f ghs **

Al Llee il spray () water J Qissi spray nozzles ) asé 1
spray water 3 ge adiad ¢ JeY air I an fan J) o i 2

selall ol sl aa Sy S Jsal water I (e e - 3

water 3 e (U e 3l cpe (uill S 5 ) all) a2 4

cooling tower JI (& (s Jala rest water J) gpend a3 5

o gall ey il oLl g o ‘_él fandl (88 "ciile j"finsde sane 3n 9- 6
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**Cooling tower construction & its hock up:

Th
Aee
| @
a ANNNANNNAN
strainer o
nomally open
Th
foat valve s
3y flog sy
\/
. GV
6V nomally open
over flow ling
GV
nomally closed
to nearest DN point

drainine

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 85
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cooling tower selection & desien:

Where:

Twater Yout = lambient - 10°C

** Approach"< &\ = Ty pter Yout ~ Twp

Where:

T,,, for the project, By HAP passed on project location

*** Load,gpina “KW” =m- CP AT L/S &) GPM e s sail

0.0631 s i *
Where: i

m "L/S" — Cooling tower flow rate = TR * 3GPM
CP —> Constant of water = 4.186

AT — Range =Ty4¢er Yin ~ Lwater )out

R Load ppar “KW” = Load,ymina “KW” * capacity factor

Where:

Capacity facto—— from following T,,,, table passed on Approach, Range
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T, Table:
22¢C.W.E.
ﬁfv SaCH | |4 i ik iy PRy i
A \-“-" ;‘.?:‘ > : v " - 8 g o g "m: on:
3 220 |166 [13¢4 /113 097 085 [ 077 | 068 |063 | 057 | 053
4 172 | 135 [ 130 j0S5¢ |082 (073 | 065 | 059 |054 |0SO | 047
5 1,39 | 1,12 1095 |082 |07z o064 | 058 | 053 |049 | 045 | 0.42
6 194 096 |082 |072 | 083 |0S7 | 052 | 047 |04s | 041 | 038
7 1.00 Jo84 |073 |0e3 | o057 |05 048 | 0,43 |00 | 0,37 | 0.3¢
: < 086 |o74 |06s |057 |osy Jods | 042 | 039 |036 | 033 |03
9 076 |067 |080 [ 053 | 047 [042 | 038 | 035 |033 | 031 |028
10 069 |062 (058 |05 |044 (039 | 036 | 033 |030 |028 |025
1" 06« (053 1052 |o46 |04t |037 | 034 | 031 !02a |oze |0z2s
12 054 |049 (043 | 039 |035 | 032|029 |027 | 025 | 0,24
13 oS5t (045 |04t | 037 |033 | 030 | 028 |028 | 02¢ 1023
12 -jo47 '042 {039 {035 |03 | 028 | 027 {025 |023 |02
23°C. W.B.
AQEl‘ﬁdoh 0 ’_.‘- o ; '-f'(-,cé-'.;.‘,.g&‘h‘”“ \v‘.d.’\.
a 208 |158 |129 |108 093 [083 | 074 | 067 |061 | 056 | 051
3 164 | 120 | 106 |09 |07 |071 | 063 | 058 |053 | 049 | 04S
5 131|107 1091 Jo079 | 062 062 | 056 ! 051 047 | 043 | 041
s 100 1092 |079 | 069 | 067 | 055 | 050 | 0.4¢ |04z | 030 | 037
7 ' 095 |08 |070 |06 | 0S4 043 | 044 | 041 |038 |035 ) 033
8 082 |dv2 |063 |05 | 043 |044 | 040 | 037 |035 | 032 | 030
s 072 |06s (058 |ast (04504 037 | 03¢ |o032 {029 | 027
10 066 (060 (054 |048 (042 |0S59 | 035 | 032 0,29 | 027 | 025
11 062 |0se | 051 |o04s | 040 (036 | 033 | 030 o028 | 026 | 024
12 053 |047 (042 | 038 (034 | 031 | 028 |027 | 025 |923
13 049 | 044 | 032 | 036 |032 |029 | 027 |0.25 | 024 | 022
14 046 |04 037 /034 |030 1028 | 026 |02¢ | 022 | 021
24°C.W.B.
P roach ' ST Y
P _ . : ¥ -
3 1,95 | 151 {123 | 104 | 091 [079 | 071 | 064 | 0,58 | 053 | 050
4 155 | 123 |a02 | 087 | 075 (058 |06t | 058 | 051 | 04e7 | 044
[ 1,24 | 1,03 | 087 | 076 | 086 | 060 | 054 | 049 | 045 | 042 | 0,20
O 105|083 1076 | 065 )| 0538 |0sS3 | 048 | 044 | 040 | 0238 | 038
7 090 | 077 | 067 | 059 | 0S2 | 047 | 043 | 030 | 036 | 034 | 032
8 078 | 069 | 060 | 054 [ 048 | 043 | 039 | 035 | 032 | 031 | 020
s 070 | 063 | 056 | 050 | 044 | 040 | 036 | 033 ] 030 [ 028 | 026
10 084 | 058 | 052 | 047 | 041 [ 037 (034 | 031 | 028 [ 026 | 0,25
o o gg_ 054 1043 | 044 | 039 [ 035 | 032 | 022 | 027 | 025 | 0.24 |
| 12 ] < s- [ 045 | 6&1 [ 037 | 033 | 030 | 0.27 | 0 25 | c “x 0.22
. 12 ! n22 | 033 | 034 | 031 | 023 | ooa | 0.21
;-___'_.‘ — B | -< - -3
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Steps of selection:

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

2- Determine T,,, 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

Trocoorerr

Ay A g3 *

m (I/s)

. G350 U model ba JUias ¢ model gaha o adl 5 zual flow rate ) ae load I s L)
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MODEL Chart

AT B8-61 THRU AT 8-369

2000
4200 i : | s
400 : -5
poend ' =
i "

: B5-28s
000 = O

: mwmmmu o363
e 3 AT by PO S OO, .-T
3200 - - _;L/ ==
000 f i

A il

600 E —xaf oo
2400 | T = o

. -_—" los

. Il 4 L'-‘_‘ T - Gedd
2200 > t a6

- % -

L & L/ _'—-—;:P.“
m‘ —— +
%00 - !&'
o :
“w -

)

h‘ “/ <
=co 3 - - T
1scc = — I J‘

_: : A ]
ik 1/ | ) &
* E “r’ﬂr" -
1200 £ — y

3 i 8423
noo b o o] Y — 1 iz

E - = ‘

- l i ,
m - | — —;-"
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Modello Potenza Portata Numero Potenza Potenza (2) Pesi kg. - Waeight kilograms Numero @ Numero e
termica arda  ventifatori  motord moter P P
THA emolor  velocita wvelocitd SS+S8 SS+SB Ss . 88 S8 SS+SG SS+SCG resistenze resistenze
family nomale ~  ridoti: a in a in a a in sieftir. (3) elettz. (4)
(1) kW mYs kwx1 kw x 1 wvuoio fuz. vuoto funz. vuoto vucto funz. N.xkW N xkw
Model Heat Alr Number _ Molor Molor . Number Number
a— . : RS ! and power and pawer
i on QC .A% OT, QN asenss Sectdc
actual load : s
0855 v 10,08 1 4 0,65 768 2013 526 766 242 621 861 1x2 1x4
0858 <80 1008 1 “ 055 787 2087 545 840 242 840 938 1x3 1x4°
0857 73 nas 1 55 10 817 2177 7% . 90 242 870 1028 1x3 1x4
08-78 756 14 1 55 10 1035 2Zr7e 715 114 320 840 1230 1x3 1x4
0834 840 15,75 1 75 13 1057 2797 737 17 320 062 1262 1%3 1x4
08-90 037 16,34 1 " 18 1120 2345 800 1224 320 925 1349 1%3 1x4
856 238 17,70 1 7.8 .18 1373 4025 933 1423 440 1082 1573 1x4 1x8
02-103 1036 2041 1 " 22 1423 4072 983 1473 440 133 1623 1x4 1x5
08-168 1092 20,41 \ 1" 22 1455 4215 018 T 1618 440 11868 1768 124 1xs
n-131 1309 N 1 1" 22 1780 5320 1250" 1910 530 1420 2080 1x4 125
11-145 1450 28,58 { 18 3.0 1848 s3es 13185 1980 530 1488 2150 1x4 1x5S
11-153 1529 28,50 1 15 30 1830 5570 1380 2180 $30 1530 2330 1xa xS
20-15UCT 1310 35,56 2 75 15 | 2562 T882 1782 2782 780 2012 2992 2x4 2xS
20:207CT 2072 40,82 2 1" 22 2862 7382 1382 2881 780 212 aom 2x4 225
20-219CT 2184 40,82 2 " 22 2727 8247 1947 3147 780 2177 sy 2x4 2x8
21-261CT - 2618 66,42 2 1 22 3540 10610 2480 2800 1040 2820 “ax» 2x4 2xs
21-276/CT 2782 87,16 2 18 1) 3670 10740 2510 -3930 1040 2940 a2 234 2x5
21201/CT 2012 57,16 2 15 a0 a740 11110 2630 4200 1040 3020 4620 2x4 2:5
3-JeCT 3927 83,13 3 " 22 5281 15870 3s70 s&70 1540 4200 @170 3x4 3xS
5143857 4350 85,74 a 5 se s4v3 1808% a3 . ss80 1540 4250 %0 Ix4 3x5
37458 4506 85,74 3 15 20 5600 16640 010 5390 1540 4510 e 3xa 2x5
14-1458 1448 30,91 T " 23 2270 €530 1650 2450 620 1840 2640 1x5 1x6
14-156 1857 32,067 ] 15 3 2170 8430 1550 23%0 820 V740 2540 125 1x8
— 1478 1792 .57 1, 185 ar 2340 8100 1720 2620 620 1910 2810 18 1x8
— 141795 792 33,57 1hd 185 43 . 2440 6800 ~ 1820 2120 620 2000 2910 1x5 1x6
24.2995 2896 61,82 ar " 28 <00 12330 3090 4830 1220 3410 5010 2x5S 2x8§
24331 /e 65,34 2 15 30 4200 12730 2930 4530 1220 3o 4810 2x8 2x8
24388 £ 7,04 2 185 a7 4550 13270 3320 5130 1220 38%0 8480 2x5 2x6
243585 3584 6704 2r 185 a5 4570 13320 3440 5250 1220 o 8570 2x8 2x86
43es | o 2.7 v 1" 28 6330 15160 4720 7130 1660 5140 7540 axs Ixe
34-e97 “n 90,01 3 15 30 6080 18250 4420 6330 1660 4840 7240 Ixs axe
VL7405 1448 Jo N A n 23 227¢ &30 1550 2as0 520 1840 640 1x5 Ixe
14-156 1857 32,87 1 15 3 2170 8430 1550 23s0 a20 V740 2540 15 1x6
- 1478 1792 30,57 g5 s a7 2340 s7co 1720 2620 620 1910 2810 1%8 1x6
— 141785 1782 3357 T 185 48 . 2440 6300 ~ 1820 2120 620 2010 2910 1x5 1x6
24.2895 2896 6182 ar " 22 4400 12930 3090 4890 1220 3410 2010 2x5S 2x8
24331 £t 65,34 2 s a0 4200 12730 2950 4550 1220 3o 4910 2x8 2x8§
24358 asae 67,14 2 185 a7 4sso 13270 3320 5130 1220 3850 5450 2x5 2x6
243585 asa4 8704 2r 185 a5 4570 13320 3440 s2s0 1220 arro 5570 228 228
s e 273 ar 1" 28 6330 19160 4720 7130 1660 5140 7540 3xs 3Ixe
34297 “n 98,01 3 15 30 6080 18850 4420 6830 1660 4840 7240 Ixs 3x6
33537 $378 10071 3 185 37 6600 19680 4940 , 7840 1860 5360 8060 3xs axe
345373 5376 100.71 ar 185 <8 €500 18980 5240 79840 1660 5680 6360 axs axs
1B-195 1951 ;a7 1 1ms ar 2790 a0 1995 2990 790 2210 2210 1x6 1x7
1s2n mnz2 39,46 1 2 a5 2840 8150 2050 - 3050 790 2260 3260 1x86 1%7
18211s 2n2 39,46 " 185 as 2940 8260 2150 3150 790 2380 3360 1%6 1x7
23-350 3902 75.74 2 185 a7 5410 16050 3850 sas0 1820 | 4240 6240 Ix4 xS
25422 224 78,92 2 22 45 s520 16160 3990 5990 1520 4340 6340 e 3x5
29-4228 4224 78,92 2T 185 48 5670 18310 4140 6140 1520 4450 6430 aAx4 axs
13-1888 1895 51,04 ~w 15 EX] 3820 10540 2590 3890 1030 2870 “170 2x4 2x8§
19-248 2438 52,62 1 22 53 3700 10620 2670 3970 1030. 2050 4250 2x4 2x8
19280 2600 51,18 T 22 53 3820 10740 2730 4190 1030 370 4370 2x4 2x5
19-2828 2808 84,08 T 30 7 3920 10840 2890 4290 1030 2o 4470 2x4 2xs
29498 4978 108,24 2r 22 53 7300 21140 5240 7840 1970 se00 8400 2x% .2%x7
29520 =200 102,32 ar 22 53 7550 21280 Sa80 2280 1570 6240 £540 2x8 2x7
‘25877 sTrs 108,16 2T 30 7 7740 21580 s880 8480 1970 06440 8840 2x6 .« 2x7
s 15-218S 2187 ‘56 1 125 48 4050 11800 2500 4360 1200 00 4870 2xS 27s
19-2625 2825 57,46 A1 22 53 4150 12080 020 4450 1200 3300 T80 2x5 2xs
- 18300 3004 59,21 1 20 4 4280 12060 -3130 . 46%0 1200 850 850 2x8 2x8
19315 3157 59,21 T 30 4 4330 12140 240 4200 1200 3560 5000 2xS 2x6
295355 5250 114,92 2r = 53 8090 23430 8630 2290 6440 €230 axs 4xe
29-500 5008 1842 v 20 7 8350 23540 §100 9150 2% €530 48%0 axs 4x6
29533 &334 18,42 27 20 7 8450 23670 . &0 s3%0 "22% 7140 §750 4x8 | 4x6
29746 et 157,88 3T 22 L+ 10900 31330 7830 11700 3040 700 12540 6x4 . @6xS
3780 7600 15348 T 22 53 nzrn 31680 8230  123% 0<0 9350 12850 x4 ;  6xS
2s86c 8654 182,24 ar 20 7 11560 S1980 . 8530 ° 12650 3040 9650 13180 6x4’ ‘( 625

T3 lermica cmalita nominale 00 soguent condizioni B.u. 24° C - entrat/
= acqua 3530° C

{ heat rejection at the following conditions w.b. 24° C - watar infat-outiet

o

For midiimun andant Rope

ISR

3} Per 1emperaiura minima 3steme inoa -10° C
For minumum amoient @mperatures down'to <10° C
4) Per temoerature minime ester

fino p -20° C =

Lowrg i

20 C
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cooling tower pump calculation:

1- Flow rate:
28 7 ol G lises U ) 8

2- Head calculation:

Hp = Hst + Hres + Hf
Where:
-Hp——, pump head

-Hst —— . static head \

bar I Jsaidl 10 e dands & il i ¢ Aaiadl ol e gl )Y 38—
-Hres ——, residual head = 35: 50 KPa; according to catalogue
- Hf ———— friction head &ll<iay) adlas

el AR s Ty o (i -
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9-5-4 Air handling unit “AHU” & 9-5-5 fan coil unit “FCU”

* The difference between AHU & FCU:

"Cala g dn g pa " Tasall udi (Slasy LY : Lo
# FCU:

- load range “small spaces; room in hotel”

- Process: ¢! sl Ao & (A Glleal)

~

x Types of FCU

2 pipe “ 2way” 4 pipe “ 4 way”
b 2y 50 O 5 2
return L3 s supply b e - jgde A

a3l return b3 5 supply ba -
il return b s supply A -

# 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”

Th
Supply E:C
—_ | |
I | L
GV
strainer
addB.V

GV % & m
normally closed

% \Q BV F.C
— H
Return GV

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

2- Two(2) Thermometers “temperature sensor”

3- Strainer ( olwll 480 d4a4l) )

4- By pass line with “Gate valve”, for flashing 4.l Jue | (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
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