H eat
entilation

H{;-JL \Vapo¥
P — — High Pressure

H lﬁh PTE SSUrTE

iquid
Cold liqu >< 95 Liqud

b swPressure _
E*panSion

Jalve

ByEng:RamyGho:aba




pe

—.

— R w

AR i om W

s N § e

- g

Bk

-

o iy, ¥



PART M Contents

QY Chiller. o0 ey

@ Chemical treatment Unit. ......
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HVAC Chillers

Vapor Compression Chillers

Reciprocating

Lobe

Centrifugal Screw Scroll

——

Vapor Absorption Chiller

sml

Direct fired

Lithium bromide-water

Water Cooled Condensers Air Cooled Condensers

Indirect fired

Ammonia-water

Single effect Double effect
Single Stage Double/multiple Stage
Evaporative Condensers
Positive Dynamic
Displacement

Screw  Liquid Ring. Scroll Vane

Reciprocating Centrifugal Axial

S

A

Diaphragm Double Acting Single Acting



AN cooled scrofl chiler Water cooled scroll chiler AN Co0ld screw chiller

Food water chiller Single compressor Waler cooled Double compressor water cooled

Scroll type plastic injection walter Brewery/beverage glycol chiller -5 *C Chemucal water chiller




TypeS of CHILLERS A\ &

Screw chiller Scroll chiller

&
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@) Chilled water System |
@ Chillex
er— —  Al'r Cooled
@
) S :
v »d - &
-4 - =y ,
N
R
LD
- 2 It
[== 'I
®© )
,_ _ @ -Gampre,SSar‘
3) @ Pressure qauge
) Cendenser

| @) sShut of F valve
ool Fi\re,r_drgc.r _
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Water Cooled Chiller &R
=
!'!!

O Compressor

@ Hl‘ﬂh Pressure gauge

- @ Wgh/ low pressure protecter
@ Concdenser

© Shuloff valve

@) Filter dryer
@) Shutoff valve
| @L‘qmd mirror

@) Solenoid \alve
__,.___Ex-pan Sfow Valve
®__;_E,uapc: fator

@ low pressure gawge
'mﬁoabV& tower
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Chilled water SyStem Sample

Chilled waler PP

SuPE
Air cooled

I- Chiller
2- PumpsS

3- Make up unit

- Air Separator

5- Air handling unit

6- Fan coil unit G L A 1 BLISE
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wWater cooled chiller SyStem Sample

Tl @ llp——

T

11- Chilled water
Supply pipe

- l







PUMPS
| |
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Aaaaliud daa gal) Al Y &
DYNAMIC POSITIVE
DISPALCEMENT
ua'.i )ﬁt Cﬂ:! L‘)SJA EJJUa EJUJ 1,_:.1.:)".
SPECIAL EFFECT  CENTRIFUGAL  ROTARY RECIPROCATING
T % cad ‘ | | e I 2 '
JET GAS LIFT G # A e

DIAPHRAGM  PLUNGER  PISTON

sk 3 5904 (B

RADIAL FLOW AXIL FLOW Sl Aagae 0l A

DOUBLE SINGLE
ACTING ACTING

s Adl jia il A pad Ay jla
PISTON SLIDE VANE LOBE SCREW
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Pump TypesS

I I = In-line
Horizontal Horizontal / Vertical
Split-case /\
/ Single-stage Multistage
Single-stage /\ \
e
Long-coupled Long-coupled Close-coupled Close-coupled

End suction pump

End-suction

Horizontal

7N

Single-stage Multistage
Long-coupled Close-coupled Close-coupled

Rt JIB 5 5



p O S ITIVE Honzontal Piston S an:

DISPLACEMENT Steam | Double acting
PUMP TYPE ——— mpmre -
' unger —
CHART
Honzontal ~Single acting —, | Pston
Power
: R'Ecbrﬂcamg Vertical - Double ﬂCﬁﬂg HUﬂgEf
Honzontal Plunger
L. Controlled | |
Volume : Piston
Mecrancaly
- | Cn gie]
Blow case Vertical Diaphragm
Fiydraubcally
Blade, bucket coupied

Vane - roller or
slipper

_ Piston __|
Positive
displacement
Flexible
member

= 130N ==




CENTRIFUGAL PUMP TYPES

End suction
= incl. +
submersibles

_ Close coupled -
single & two stage

— in-line
Overhung

~ impeller — .
T
~ in-line
Separately coupled
—single & twostage | self-priming

Centerline
__support
Frame — API 610
mounted

. Frame mounted

Wetpit _ ANSIB73.1

volute

Axial flow impeller

(propeller)
Volute type

(horiz. & vert.)

——

o

Centrifugal _|

"-—-..___ Y
Axial (horiz.)
~ split case

Separately coupled |
- single stage

_ Radial (vert.)

_ Impeller split case

between ——
bearings

Axial (horiz.)
~ split case

Separately coupled
— multistage stage

_ Radial (vert.)
split case

e
e —

. Turbine Vertical type Deep well
type " single & turbines incl.
multistage submersibles

Barrel or
can pump

— Axial flow

Axial flow impeller
~——— (propeller or mixed
ow (horiz.
. oOrvert.
S ——

e,

— Single stage

Regenerative __  Impeller overhung or
turbine between bearings

= Two stage

Reversible
~ centrifugal

Special
effect

_ Rotati
casing (pitot)
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Backflow preventer
What is backflow?

Backflow is the undesirable reversal of the flow of water from its intended direction in any pipeline or plumbing system. Backflow N
dangerous because it can allow drinking water in plumbing systems to become contaminated and unusable.

What is a backflow preventer?
Backflow preventers are mechanical plumbing devices installed in a plumbing system to prevent water from flowing backward in the

system. A properly installed, tested and maintained backflow preventer at the service entrance to a building or property can reliably
prevent the backflow of water of an unknown quality from flowing back into the community water system.

THE PRESSURE REDUCING VALVE : DEFINITION

This valve reduces the pressure of the water that goes through it, and is used to obtain a regulated and constant value at its
outlet.

It is installed at the water mains (for a bungalow as for a flat). It protects the whole installation from problems due to excess
pressure : noises in the pipes, water hammer, splashes, premature wear of household electrical appliances and taps.

The pressure reducing valves are completely automatic.
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Diaphragm

LY Pt e el Y &
~Airor nitrogen
T cushion i

Heat transfer fluid mixture

equilibrium

!

5 W T, A
~Air or nitrogen
= cushion 3

C. When fluid rises to maximum, full acceptance of expansion is achieved

4
R e o
“ Air or nitrogen r
&4 cushion B

- When system is filled, no fluid enters tank when cushion and water pressure are in

. As temperature increases, diaphragm moves to accept heat transfer fluid mixture
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Air Separa tor

YFunction l
- To enable the cold feed and —<
\ent pipe to be joined closely

to gether into a correct -

!.agoot to Serve the system.

~ “The %mupsh 3 of the Gonnection
Causes turbulence of waler
Clow inthe separator which |
in turn removes air From the
335’cem

o B2}

~ This veduces naise in the sasi:em and lowers the
rigsk of Corrosgion.

Air Separator Flow Pattern

Vent connection
allows captured air to
be vented to atmosphere

(Air Elimination System)
or directed to a plain o
steel expansiontank = pgrooo Optional 304 Stainless
(Air Control System). steel strainer* 3/16

® @ and larger debris
captured with
strainer.

e @ ® c i '
© 0 0000
T T E} O O O O O O

- = Bl
------ O O Gﬂﬂﬂﬂﬂﬂﬂcﬂﬂﬂ : —
n O O

4

INLET - §=————_i-

- Baffle forces change in »
Wf.ater & air —J flow direction and slows
Mmixture

the velocity, releasing
through /_ -
the inlet. the air through the vent.

OUTLET

Return to piping network
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TEE
UNION
LINE SIZE INLET 3
CONNECTION —
LINE SIZE
OUTLET
CONNECTION
i====:
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gg - A GATE. VALVE
g e UNION
E 2"¢ BLOWDOWN
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Cooling Tower
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Fun C“bﬂ k

- Decrease the temprature of ¥
Water for the Condenser by water @&
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Cooling tower types

A- AS per Air entering

1- Natural draft 2- Mechanical draft
Natural circulization Used fans

for air moving

FAN
H
| —
DRIFT
MO & ELIMINATORS
YD)
=S WATER
i DRIFT = [ i DISTRIBUTICOM
e A ELIMINATORS
M 1] ’f#“_‘-" . E
DD K Bt
— PR P S (e et o AN e T T
I ! I DISTRIBUTION 2% :~;,§", i,ttr}*g{*“‘j;;: Ealel E%(EEI&NGGEE
[ R K K .,"--__:. W iwlw
. oo l' {“"‘.‘}%ﬂ%‘: : : :
. | (. =@ © « - Py y
vvvvvvvvvvvvvvv EXCHANGE 1 o« ox N . 1
S comeanagezesesee - RS GSUVLC U T 000
R R S ISR SURFACE
R I KA, I I ..
CoD T LRSS D e D 00 0 s 2+ i
- AT A AIR e R AIR
B s ¢ o eRE
AIR O . AR D R
COOQLED
WATER

| S——err
B- AS per heatl removing




CHEMICAL
TREATMENT
UNIT
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Chemical treatment Unit

- Very i’mportant for the Life of the System !
because it is a closed System.

- Chemical react with the pipes ta form
apro tective thin inside layers.

- Chemical help 1% mamtalmhg of PH level.

- Chemical remove Corrosive dissolved
oxgyen in the water.

Oesing pump Used to applying the pre defermind
quan’ﬁties of chemical &t feaular in teryals.

@® Mechanical treatment -

Be Fore Commissio M«g , System should be
cleaned & Clused ustng freated water.

@ Yilhvaton:
Used Por mmouivg (or ’feduf-‘hj) the Salid

articles (Lke
- B Flush

- weldf
. CoanCrete.




Chemical Yredfment Station

SUPPLY FROM
FAN CONTACTOR

CONTROLLER

TO BLEED
VALVE

CONTROLLER SHALL SEND
ALARM MESSAGE TO B.M.S
IN CASE OF LOSS CONTROL

ON PH OR SYSTEM
FUNCTION STOP
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TEMPERATURE SENSOR
FLEXIBLE CONNECTION (TYP.)

MOTORIZED BUTTERFLY VALVE
FLOW SWITCH

THERMOMETER (TYP.)
PRESSURE GAUGE WITH SYPHOM AND
[ GAUGE COCK ASSEMBLY (TYP.)
f——— CRCUIT SETTER

AIR COOLED LIQUID CHILLER / (; BUTTERFLY VALVE (TYP)

J Ll

{7 va oy P4 > SUPPLY
|

@-;m'- (P <3 RETURN

DRAIN

ool elee

CHILLER AND PIPING ARRANGEMENT

NTS

cock voive with hose comnec




1°¢ COLD WATER
MAKE—-UP WATER

(SEE PLUMBING DWG)
1"$ 90" ELBOW
— UNION

1"¢ GLOBE VALVE
1" 90" ELBOW

v

[ s
it N

1" GATE VALVE

T 7

id [¥:
' 1% L_Mﬁ_mx'-
1"9 PRESSURE REDUCING

~ VALVE — CAPACITY SHALL

1"9 EQUAL TEE
(TYPICAL TO 3)

MAKE-UP CONNECTION DETAIL

/ 4\ CHILLED WATER AIR SEPARATOR
U SCALE: NT. S




