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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

&

3
%"ﬂwmm_ﬂ l""’ﬂ
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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 _




@

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
| |

-

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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@ IF Yhe prc:ss.urz clec,rcasa

W the Sysiem becams<€ o

a"“\‘s CeaSav)
1t weaerk e make up he

_ (3@ ChecKvalwne

_B)@©) Pressure gauge
IOIOIE, o

L 4 . Pressure reduc nﬂ valve
i @ Ex pansion tank

_(4) Ball ualwe

Helio ‘&

o PARTNER
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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.




>

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




AR VENT B

ERCE N e e e | [ e e s DS
TEE
UNION
LINE SIZE INLET 3
CONNECTION —
LINE SIZE
OUTLET
CONNECTION
i====:
=4
gg - A GATE. VALVE
g e UNION
E 2"¢ BLOWDOWN
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Cooling Tower

. . [y . N i — i B pra

Fun C“bﬂ k

- Decrease the temprature of ¥
Water for the Condenser by water @&
Spray on a larﬂe area to achive [0
mayimum taudmg with air
then the water euapovaim with

the heat.
Ll ca

i gys \ A

A3l yall Oilouzd

el adle &Hg.n
Z o> pual
22509 Lol Ko Jess ool
o Luall Wm\- agyedl bagng
oLl ~..__15.,..ﬂ
A dac Lall
BYiRY-) ‘ ;
bl z oy ool
Syl dowg
isall Olala R ony g
o Lall
:-lgé” J_g.:-.}
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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
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PART 2 Contents {

A) HooK Up SAN\_,

G-1  Chiller HooKup 54

9.2  Pump Hook up =ts

9.3  AHU HookUp Y01 AR

-4 Fcu  Hookup oo 3 59
§0) Pholo from real site 60 ... 64
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friv Rending Unit AHU

Return m |
asr

[

D Return Air
open with V.D




@ Retum Alr Opening with Uolume damper

- ™ ) Ii‘1|'I
AT NERY I NATOANG
T | JLGMH u‘nur.':’un

]

-

- The opem'nﬁ which Yeceive the yeturn aur From the
huﬂdd'na 5 and e Velume dampe-r exist to Caontrel o F
the quan-tf'\::j of Flow rate.

- |he return Air and Fresh air are mix Mside (1t with the
required percentage

@) Fresh Air Opening

> The opewning for fresh aur and should have sand trap
\ouver Lot \Uclume damp&r and Pf\’t:'r
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@ Pe Filter

L:El m G"CI‘aDa
—» Itis the First Filter thal retum air pass anjt,
runction —p Alr pur'\PfCa:b'am From impPuUurities.

s llis Consist of a SPenge ancl aluminum.
-t Ean\tj o rewovaland cleaned .

- L (s the Secand stage for air C\.ga'm'\a%.
—» After mixing Veox , the aiv pass evn a ba.s Cilter

_Filrer media
formed into




th'ng Coil {
- Cold waler passes 'ﬂnraujh the Cooling Coil
- Hot return air passes on the Goling Goil i
- Heat e occurs belween Cold water
From chiller & hot return aiv
- The air getling Cold then Sewd to the vooms.

Electric healer
, Op’ﬁma\ F \;32 need ARU wotk Por Cool.nﬁl Heatin G
- Have a stages as per reguire lwad.

A



fan Section (

_ Fan with electric motor N—
— |ake the air From the room énd Send it 298

1o the Yoam after Cooling the air h3 Cooling
Coil.-

Dram pain

~ T8 Collect the Condensating water Prom fhe Cnolmd
(ol

Dram
Covnection
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Valves

X

Ball Valves
Gate Valves
Globe Valves
Check Valves
ButterflyValves
Safety Valves
Plug Valves



® ClassiPication oP Valves types

Valves Types \
I : = Salety & Relief Valves:
Manual Valves Check Valves

= = el
Stopper type  Vertical slide Rotary type O T m

closure (ialur ] @
).

|'|l|
ST Control valves

C@ | Tilting dise




@Tﬁpes of Valves ( W\

BUTTERFLY VALVES

PLUG VALVES

CONTROL VALVES S | RAINERS

i

S\

%;mﬂ“’*’“




@ RButter F\j \lalve

3 Tfaht shut of F.

. Can e used as a Control Valve .

~  Little vesistancee of Clow.

- Optimal for automoted aperation with a low aperation
\:ou\ue and 90 desrce opcral:inj anﬁl‘;’.

i Uﬁht wersht‘ and Com pact

S== 3G

Close

Open

HAND LEVER
GLAND SEAL

SEAT (LINER) |

- DISC LOCK PIN
I — DISC (FLAPPER)

STEM

| r ~ BODY




® Globe Valve g{"

- |he globe shaped bodj Centrol the Fluid mto

= | S Shﬁd Flow
5 T’ghf Shut of F and Can be used as a Control UGIUC
. \large risistance to Flow

- Much power is requ.i'real to open and Close.

o)

MMU HMGI
( GLAND 1SN F
GLAND rmm

T oM )
~BOULNVT )




Globe valve

handle
closed packing packing
nut washer glove valves tend to be restrictive but,
can be used to throttle water flow
spindle
""'I-.._-__
stem
washer

valve

water 1ow

el



@ Ball valve @

- Valve Stoppe.r is ball Sapecl..

- Used as ON - OFF.

- Little reststance to Flow when Pully open.

- Optimal for automoted operation with
30 degree operating angle




Handle Hetainer Nut
Travel Stop

Bonnet

Adpusting Nut

Gland Ring
Boss Flange

Bonnet Fasteners

Bonnet Gashet




® ChecK Valve,

— Used cmy when the Flow in one divection.

~ Light weight disK allows vertcal installathon.

- Righ operating speed prevent water hammer.

BOLT T

covit

GAMn

MINGE

LOCK WY

aO0T




|
L
d A
- L] e
> . AB
q ‘f i %
I —
e |
i ——— - & “. L\ - [
: \ ‘-.;'.H"'
, -
i - e
- — 1_... g = A

— — p— —

Flow back prevented Inflow allowed




@ Gate \alve 5

. The gake is lowered ts CutoFP the path of Flows.
- Uese onh" as ON .OFF.
. UHle resistance to Flow when ?u“j open.

- Long stroke requires time to open and clese.

T <

Close Sidmbol

¢
—

V

Open

wHilLNA
MAND WHiLL

i

1M NY

STEM

GLAND FLANGE
GLAND BLSH

GLAND PACUNG

BACK SEAT
SOLT-NT

PONNIY
GASCH

wiOGL (GAY)

SEAT NG

100Y




/

/// Handwheel S\

Stuffing Box
Packing Material 1. " Bonnet
| _~ Gasket

HONG whee

:'IF F-r.r'".
| 'n..I"-.."- - |
W

slom

Gasket /

i
/
Flange Disk

7K

handle

gate valves are meant to be fully open
or fully closed

since the seal is metal-to-metal,
corrosion can cause these valves to fail

“

N
A

water 11,




- lo Contro| the quayﬁ.'-\d or Loater w\aiCh ,. elm'\'er
Fan m 1 (RR, S % I el

o Used only w Case =P \ariable Spé??c" puMP(V‘SP)
LS Thereis 2 Kinds

(1) ON /OFF
- When you hawe the setpeoint —» oFF loev,

_ Wwhen ldc:u V\ee.ol “‘c: Coaol il AN doo ¥
- No power aner
= C\neep.

@ Modu ,&'} l'l/‘ﬂ

- Close & open with scale acc.srcl:'ns to
The required remp.
- Power‘ Saver

¥ |+ Controlled bﬂ wmstall clPFevantial Pressure guk
(DDS) on the main C\#u'"ecl wader pfpe +a sg-_v\d
as_lsna\ to the USP ta increase aor Alcrease th

pump speed.

* Acchtiuater
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way| Confol Ualve @)

2 Used c‘“\\'ﬁ with a Constawn! speed p .

e

___P_“\GTG l"S 2 Kind s

Have 2 enirance & 1 ewt

'

..-1. — T i

i

@) Diverting 3. way valve i s
~ __ TIastalled im exit of the s am i o b
Lo Aawe: 1 enifance 2 2 opihais ioas

e ————— R

e s




Diverting Valve
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) Flow Swiich

- |t detects the presence or absence of
Clowa iwn pi‘pinﬂ.

-  \We \'Kh\s b:j Sendihs = N l:rip sisnal te the Con‘l'fbl
pangl in the chiler to proted it Prom o\amasg
and For c“\ma Cf’rcw"\' pfo'*t:dioﬂ

- \tis normally used to Shut 6FF the chiller wheneuver
there ig no circulaton of water.

Needle plate
with plug connector

/_
/— FHlat fillister-nead screw
e

=y Flat gasket
frfv .
2 Casting compound
|

.

140 max

f’ -
' 1% Compression spring
‘E"‘;Iﬁ
i 7 P Ring
N
‘\ "N Magnet
AT
.ﬂ:i -\ Case
—| ‘b
=II= x“ \
u" \ Reed contact
s Sleeve >
b
Securing pin
11/4
/
e Paddle
2
= 21/2
3
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® Automatic Air Vent.

- Used Por exhaust the air Prom wafer pipe.
~ Install in the pipe header.

Outlet

BAATAARN 'EBER)

orifice
Orifice
buttom

water
level



How it works
Al start-up the air vent is open allowng air
10 pass thvough the main valve. As soon as
waler reaches the vent the fioal s rassed
and the lever mechamsm doses the valve.

YWhen more ar reaches the vent chamber,

the float falls and opens the valive. After the
air is discharged. the valve closes, due to a

nsing water evel

The check valve 15 essential where there

IS a8 possibility of the system operating In
vacuum by preventing air being drawn nlo
the system.

The lockshield ball valve has a
unique feature that offers 3 modes

of operation:
Normal operation.

Locked in open position.
Locked in closed position.

In normal operabon the ball valve can be
adusied usang a lockshield key

in the open or closed position the valve
can be locked |If the plastic cover and
screw are removed the valve stem can be
rotated to lock the ball valve in the open or
closeg position.

Typical application

* The automatic amr vent
should be iInstalled

vertcally with the inlet
at the bottom

Dsscharge
We recommend piping to safe
thée discharge from the visual point

air esmiinator/ar vent 10
a sutable safe point.



Dial face
measurements

©



Pressure gauge

— Used to meagure the pressure of the watew at

the Current Floor
-—& Lised For the fourpoese of ins.pec-bion to check

the water pressure in pipes.

Bourdon Tube Tube Distortion
' | Moves

y4 Rack

( U and
E \ Pinion

S /l)

Indicator §
Needle \

p—f——

Gauge Case

f

Rack and
Pinion
... Moves

 Indicator
M ro '_ﬁlNeedle
L A '

Bourdon Tube
pressure 9auge:  gourdon Tube

Construction P =
and function. ressure Access

Dial face
measurements

Needle

PSI (max 160)




A R T O

B8

NPT Blow-Off
c'w Plug




&) Y- Strainer a

- \alke their name Brem thelr Con ?raufa’n' an.

. XInstall in the entrance Line.
- Used in either horizontall or vertical pipe.
~ Mechanically it remove sowds Prom the water pipe
before enteriwg the Coil pipes to prevent any
o\amaﬂs in 1t.
- ~ -

Inlet
Body a
"Screen NPT Blow-Off
c/'w Plug
"Gaskel
Cover % =—Bolting !







Flexible connection

Function
- AbSorb and damp the vibration and noises.

- CompensSate expanSion cauSed by differances in the temprature.
- TenSion reduction.
- Easily to remove when revising the pipe line

Types:
1~ Rubber expension joint ¢~ Stainless steel expansion joint







- Chiller hook up

I
1)

3 W Chiller

s —— — 3

!
]
=i e L
x| .
-
’ o ! !
[ _
"'l. J.r

.'-.__ | J

D

S :
PITIII PP IPIPIY.

Inlet line
1- Ec centric reducer 2- Flexible joint ~ 3- Pressure gauge
4- Thermostat 5- Isolation valve ( Gate - Butterfly )
Qutlet line
1- Reducer 2- Flexible joint 3- Pressure gauge
4- Thermostat 5- Flow switch

6- Isolation valve ( Optional - Motorized )
/- Double regulating valve ( Optional )




Pump hook up

Ll Inlet line
gy 1] 1- Gate valve
Py 2- Strainer

3- Flexible joint
6- Pressure gauge

7- Drain valve

8- Ec centric reducer

71

3] :
Outlet line

1- Gate valve
3- Flexible joint
4- Check valve

5- Balance valve
( Optional)

6- Pressure gauge

Oy




Air Handling Unit ( AHU ) L
e With I MWavvalve

ng -1 | | OIF
A-H-\
=10 i
6|
I
JIUERBER) A L K
Outlet line
1- Flexible joint 2- Pressure gauge 3- 3 Way valve
4- Thermostat 5- Balance valve 6- Gate valve
Inlet line
1- Flexible joint 2- Pressure gauge 4- Thermostat

6- Gate valve /- Y Strainer 8- Drain valve




Air Handling Unit ( AHU )

With 2 way valve

o -
| ® [T
| I——— | m—

g - —

E

T l @
L2 &2 B

Qutlet line
1- Flexible joint 2- Pressure gauge 3- 2 Way valve
4- Thermostat 5- Balance valve 6- Gate valve
Inlet line
1- Flexible joint 2- Pressure gauge 4- Thermostat
6- Gate valve 7-Y Strainer 8- Drain valve

k]

N\

%)

M’H'ﬂ"" Lo




Fan Coil Unit ( FCU )
—— With 3 way valve

e %
I ‘
F |

1 C o= F C U
B W
| | —
%] S|
Outlet line
1- Flexible joint 2- 3 Way valve 3- Balance valve

4- Gate valve

Inlet line
1- Flexible joint 4- Gate valve 5- Y Strainer




Fan Coil Unit ( FCU )
— With 2 Way valve

Outlet line
1- Flexible joint 2- 2 Way valve 3- Balance valve
4- Gate valve

Inlet line
1- Flexible joint 4- Gate valve 5- Y Strainer







ARU







: ve for AHU 2 way valve, Pressure gauge
way valve Tor & Thermometer in AHU

3 way valve in FCU




Chiller hook up

Pump hook up



AHU HOOK UP

AHU HOOK UP

FCU HOOK UP
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lsometric for AHU hook up

TROFORT (ONRTROL
VALVES

AUMTEMAT AR YENY

FLOW /PETURN
CLLLD wATER FPLS

PUTYERELY vaLvE

— I-ﬁl ;‘l'“‘i'; Val l't

TelE~orfT(E

V-3 TANIR

PRESIURE G2 UGE

“MANLIG wITH
BOLATION VALVE

/ / / / | FLEXILE CONNECTOR

- .
e
mna

CONCRETE B

OTHER S
FALL TO LOCAL Sl Y |
PLMOVARLL CAP i 4 =
Fob 100 UP 25D / DETAIL 5
PEAFECTION -

B po - TYPICAL AHU INSTALLATION Ul
PEPTHOF TRAF TO ' PIPE WORKDETAIL '
SUIT FAN TOTAL NTS

WTATIC AT O «50%




Chiller hook up

AR COOLED UQUID CHILLER

I:'. 10K ;
| - Q
—10 30
| 1l ﬂ
"--.L-" l

o)
NOOS

Pump hook up

or Butlerfly vaive

Duble regulating
balancing valve

Check valve

—

D

3

r
i

i )

{

L

mi )

A
i

"
[
-
-
L}

XAELal

__

|

Y

TEMPLRATURE SEMNSCR

FLEXELE CONNECTION (TYP.)

MOTORIZED DUTTERFLY WALVE

fLOw SwiCH

CHILLER AND PIPING ARRANGEMENT

NTS

2% plpe diameter (min)

Eccertric reduser |

THERWOMETER (TYP)
PRESSURE CAUGE WITH SYPHON AND

GAUGE COCK ASSEMSLY (TYP.)
I,imcurt SETTER
BUTTERFLY WALVE (TYP.)

<2 RETURN

Flex. connection — =
|
i,____
. =) Straolner |
Concentric _reduser w
=4 ==
e i ‘;?I H—
Pump -— l!!l dl p’ —1 'F”— .
E": i!. L
" . "'-L
-C:H"‘:J- | -
Fa
[ <J — TR Fa — - - —




2-WAY PRESSURE INDEPENDENT
DYNAMIC CONTROL VALVE (MOTORIZED)

&J-aﬂ? Jadwe
SHUT-OFF VALVE (TYP. TO 2)

CHILLED WATER RETURN LINE

SHUT-OFF VALVE FOR FLUSHING
(NORMALLY CLOSED)

CHILLED WATER SUPPLY LINE
Y-STRAINER WITH BLOW-DOWN VALVE

THERMOMETER (TYP. TO 2)

——— GATE VALVE WITH SHORT NIPPLE & CAP
CONDENSATE DRAIN PAN

CONDENSATE. DRAIN PRESSURE GAGE (TYP. TO 2)

CHEMICAL CLEANING CONNECTION

NOTES: (IYP. T0 2)

3-WAY CONTROL VALVE
(MOTORIZED)

AUTOMATIC BALANCING VALVE

SHUT-OFF VALVE (TYP. TO 2)

CHILLED WATER RETURN LINE

(NORMALLY CLOSED)

CHILLED WATER SUPPLY LINE

Y-STRAINER WITH BLOW-DOWN VALVE
with Wase GanedRaom

< 3\514|ur-¢3|-'r VALVE FOR FLUSHING
? g

<A
o

I
SN
L A
CONDENSATE DRAIN PAN
CONDENSATE DRAIN

CHENICAL CLEANING CONNECTION
(TYP. 10 2)

THERMOMETER (TYP. TO 2)
GATE VALVE WITH SHORT NIPPLE & CAP

PRESSURE GAGE (TYP. TO 2)

NOTES:

[£ ¢ 2|
-f ol ﬁ:ﬁh = S ;
‘—'}""""': g Tal- A 4
Rt
._L y
j -'-;___._ 4
. .: "!'f"' : i
2 way valve
connection

for AHU & FCU

3 way valve

connection

for AHU & FCU
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1 _Duct AF: L B i\
5 Dy C’t jmfnt,s

. 5 DuC‘\; installation
AP ¢ RO S LSRRkl B ol i SN

4. Duct giuges.. - 3n
5. D uct (-’rl:’t YA 3
- Elbow S N 79 90 2
e i e R
~ Jake oFF s
- T Cownection
Y FlexintletucTA ™ A === 2R

2. Dut Covipetar™ AN 4

. Planum Qox e s RAIRE




2 Dampefs

_ Volume damper
- Fire clam per

— Pamper installation
- Backdrvaft damper
_ Soeund Attenustsr

o ™)
| |




e




Duc t Cons tYMC'\:fQV\

Duct

1- Rectangular Duct

DC

COIL-LINE DUCT COIL-LINE DUCT
TOC CONNECTION S & DRIVE CONNECTION

PLASMA DUCT PLASMA DUCT
TDC CONNECTION S & DRIVE CONNECTION




Duct joints types

Perfil © marco de Unién Transversal

Refuerzo punta de diamante

Unién Transversal (UT)
FB2, FB3, FB4 Grapa

|
|
Nervado o reforzado transversal |
|
|

-—- Escuadra

/

~ Refuerzo interior

Lado menor (B)

/

Unidn longitudinal (UL)
UL1, UL2, UL3




Rectangular duct joints (.| P

HEMMED(S) SLIP DOUBLE(S) SLP INSIDE SLIP JOINT

===

STANDING S STANDING S (ALT) STANDING S STANDING S
(Bar Rerforced) (Angle Rewforced)

SEE TABLES 1-24 AND 1-25.

DUCTS WITH FLAT SLIP CONNECTORS

AND NO REINFORCEMENT JOINT OPTIONS

SEE OTHER FIGURES AND TEXT

FOR COMPLETE REQUIREMENTS
AND LIMITATIONS

— S5,

DRIVE SLIP

/ -

— TRANSVERSE
JOINT PLAIN "S” SLIP
T3
A\N
LONGITUDINAL ‘
SEAM
F—|G. 1_5 . 5:
HEMMED "S" SLIP
T8

N — =

DOUBLE "S" SLIP
1=

10Nd d32d04NIFaNN L-L FdNOId




]

o

T-4, 9, 17.

o=

S .2 o asl v

I-...—...a_.

18, 19, 20. AND 23, OMITTED

H DUE TO INFREQUENT USE. MAY STILL BE
USED PER THE FIRST EDITION 'TF ACCERPTAELE
TO THE SPECIFYING AUTHORFT Y.

T-1 - DRIVE =LIP STANDING DRIVE SLIP
T-2 - REINFORCED T-2
16 GA.
(76 mm) (7.67 mm) ‘ Ir|
m [;E'_-. rrirm) |=
iy Iy
I l—— e

—

FPLAIMN

—

-6 HENMIMED "5 SO
(T- 6a REINFORCED)

§

H

. 3%

o

REINFORCED "S5 S0P
T-7

= —— W | o
T-5

—_—

,
E

U

-

STANDING S
T=- 10

STANDING S (ALT.)
- 11

STANDING S (ALT))
=12

i

(H-3 mm) H- /8

T =
[

|r
|
|
I

STANDING S
(ANGLE REINFORCED)
T- 14

S TANDING SEAM
T-15

ANMNGLE REINFORCED
STANDING SEAM

T-16

=EE TIeE ROD OPTION=S
AND JOINT SPECIFICATIONS

COMPANION ANGLES
(CAULK OR GASKET)
=22

—-—i I—---—'IJF'.ElI (1T 2.7 rmm)

B it §

FLANGED

FLANGED FLANGED
(WITH GASKET) (WITH GASKET) (WITH GASKET)
T-24A - 25a - 25b

— ==

T-2 DOUBLE "'S"™ SLIP
(T- 8a REINFOIRCED)

.
e

STANDING =S
(AR REINFORCED)

T-13
f -
i
H
WA | |

T-27 WELDED FLANGE
(T-27a REINFORCED W.F.)

LC e 2)

7

H

FLANGED
(WITH GASKET)
T- 24
"h-...___ __'_,.pl-l'

GASKET
SLIF-0OM
FLANGE

(CONSULT MFRsS))

FIGURE 1-4 TRANSVERSE (GIRTH) JOINTS

=EAMNM

LOCATIONS=S

=

Al Sy SEAL THIS
POCKET AT END=
VVHEN SEALING SEAMS.

A) ()

(D)

(<)

(E)

L-2
BUTTOMN PUNCH SMNAPFP O LOCK
()
e NUMBER OF SEAMS AND LOCATION VARIES
— VWITH JOINT TYPE. SHEET ROCK AND
= 3) —_— ASSEMEBLY PLANS.

L -3

CGCROOVED SEAM
Al S0 CALLED FLAT LOOCK AND PIPE LOCK

SEE FIG. 1- 6
Al SO0

DOUBLE CORNER SEAM

FIGURE 1

L4

STANDINGG SEAM

-5 L ONGITUDINAL SEAMS -

SINGLE CORNER SEA

RECTANGULAL D
[




A7

USE MAXIMUM LENGTH OF
CONNECTORS NOTCH CORRECTLY

"S"-SLIP
JIST-10TO 1- 14 !

ORT-2

(

f
q

CORNER
HAMMERED

OVER
Y-

DRIVE SLIP
T-10R T-2 e
¢

| %

h

DRIVE
SLIP T-1

s

OPEN HEM
FIGURE A FOR DRIVE SLIP

WHEN USING FLAT

OR STANDING S SLIPS
ON ALL FOUR SIDES
SEAL CORNERS.
BUTT OF STANDING S
TYPE CONNECTORS
FASTEN AT INTERVALS
FIGURE B SPECIFIED FOR THE

PRESSURE CLASS '
| (16 mm)5/8”
1" MIN. 1" MIN. ! !
(25 mm) (25 mm)
A’ Z
o P

2

DOUBLES T-8
FIGURE C

FIGURE 1-13 CORNER CLOSURES - SLIPS AND DRIVES




BOLT OR RIVET FASTENING
1" (25 mm) MAX.

£

.

ANY TEE FLANGE

- e,

THIS ILLUSTRATION DEPICTS

ENDS OF DUCT. THIS DOES
NOT PRECLUDE SATISFACTORY
MATING OF DISSIMILAR
FLANGES.

SECURELY ATTACH
ADDITIONALMETAL

CLIPS ON FLANGES AT

15" (381 mm) MAXIMUM
CENTERS FOR 3" W.G. (750 Pa)
STATIC OR LESS AND AT

12" (305 mm) MAXIMUM

FROM THE END AND e
AT 6" (150 mm)
MAX. INTERVALS /_/
Py
| \H\\
GASKET IS USED~—__ | Ml / e
IN THE JOINT ey y | :
T
l |
CONTINUOUS \f”‘*”%
CLEATS MAY
BE USED
2" W.G. (500 Pa) SN
MAXIMUM FOR
THIS APPLICATION.
CORNER PIECES (A)
ARE NOT REQUIRED.
CONTINUOUS
GASKET TO EFFECTIVELY
SEAL FLANGES
AND
CORNERS

16 GA. (1.61 mm)

MIN. CORNER PIECES

WITH 3/8" (9.5 mm)
MIN. BOLT

(B)

CENTERS FOR HIGHER
PRESSURES. 22 GA.
(0.85 mm) MINIMUM.

FLANGES FORMED ON THE = &

MINIMUM
LENGTH OF
ALL CLIPS
T-24a
C (
J +)
T-24
( (
J J
T-24
) >
o =
T-25a :

EQUIVALENT FIXATION OF JOINTS MAY BE USED. CONTINUOUS CLEATS MAY BE USED.

FIGURE 1-15 CORNER CLOSURES - FLANGES




£3

TIE RODS LOCATED AT EQUAL
SUBDIVISIONS OF W BUT

NOT OVER 60" (1524 mm)

DUCT REINFORCEMENT

TIE REINF. (FIG. 1-11)

JOINT TYPE

IS OPTIONAL

AMONG

T-8A, T-16,

T-21A, T- 22,

T-24, T-25A

AND T-25B. REINFORCMENT SIZE / SPACING
1/2 TO 3" W.G. (125 TO 750 Pa) @ 21/2' (0.75 M)
WA L1000 PRY .. oocia sai sninies s Ji@ 2 1/2" (0.75 M)
N (TOOO PR . e e eris K@ 2' (0.60 M)

NOTES: WWG. (2500P8) ¢« covoornvonsas L@ 2' (0.60 M)

1. SEE TIE ROD TEXT.

2. USE 18 GAGE (1.31 mm) DUCT FOR 6" W.G. (1500 Pa) STATIC OR LESS AND 16 GAGE FOR
10" W.G. (2500 Pa).

3. ON 10" W.G. (2500 Pa) THE MAXIMUM TIE ROD INTERVAL ACROSS THE WIDTH IS 48" (1.2 M).
4. SEE REINFORCEMENT ATTACHMENT IN FIGURE 1-11.

5. SEE SUPPORT OF LARGE DUCTS IN FIGURE 4-6. DUCTS MUCH OVER 100" (2540
REQUIRE OTHER INTERNAL SUPPORTS FOR SHAPE RETENTION UNLESS THEY AR

AS SHOWN IN FIGURE 4-6.

mrngWIDTH MAY
E SUPPORTED

FIGURE 1-12 DUCT OVER 120" (3048 MM) WIDE
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Gl1 atlion with joinilS - L orliii~
— A — k " Ll I:'i. x‘_ ; .
L ey o i SR 1
; f. '. B =5 .1‘"""-\-‘. - ¥
o A o —

Gasket Groove  FLANGE CASKET CORNER

1.Glooving

2.TDF Flang
3.“C"Locking Seam
4.Single and Double
Hem Locknection

9. TDC Flang

6.Clip

7.Pittsburgh Lock
Single Lock

8.Snap Lock
9.Elbow Lock . _ _n =
10.“S"Locking-Seaim " -
11.TPC Corner
12.Corner connecting




) Galvanized steel sheet  G(
Sike - (L 441, 2) or (Z;H)m

10

g

36 (18) -—af émm Hhick né’ss

(2oL o o {n) +h4'c}6n€ss

[

4
_ SHEET AREA(m2) SHEET WEIGHT NO. OF SHHETS PER TON
5

. (@) | (b) - (2) | (b) (a) | (b)

Urgent | S r——

A3 Per SHMACNA
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Upto12 in.

_226 2

13 to 30 in.

. 13 to 30 in.
SEC. =0\

31 tﬂ_ 42 in.
g—3 43 to 60 in.

-2-3 45 6
.59 10 112 13 -
14 15 16 17 18 19 20 i

!

U 2523789705 26727

41516 17t 61in.and over

31to 40 in.

4i to 60 in.

61 in and over
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9 10 11 12
16 17 18 19
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Yeducevw




Elbow 90 degree

Elbow 45 degree

Rectangular elbow
90 degree

&




77
Elbow types

T r iy
= . B = A
e i —
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Reducer «_\:

; / Centric

Reducer

Ec- Centric
Reducer

Square to Rouna
Reducer
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Reducer & Offset types

Eng, Ramy Ghoraba
FIG. A IS APPLICABLE FOR UP TO

20 AREA DESTRUCTION WITH ROUND
SHAPED MEMBER AMND 1 0% WITH FLAT
PROFILE. Y 1S THE DISTANCE FROM
DUCT CENTER.

d
H
H
¥ buwtg
L
A = H(MIN) a W
FIG. A
FIG, B
LH=05TO2
B = 12° (300 mm)
L
155
FIG.C
20% MAIMUM AREA
REDUCTION
FIG.D
VANES MUST DIRECT FLOW
PARALLEL TO DUCT WALL
CAUTION: HIGH LOSS
COEFFICIENTS

j'__.—-"'"' | ""--..._,__‘H

i
8 =2

Gy i i E

AsB= | 250 (WIM)
AT CONSTANT
DEFTH: FiG. E

(USED WHEN OBSTRUCTION EXCEEDS 20% OF SECTION AREA
AND OFFSETS AROUND ARE NOT POSSIBLE).

FIGURE 4-8 OBSTRUCTIONS



60

OFFSETS 2 AND 3 AND TRANSITIONS MAY HAVE EQUAL OR UNEQUAL INLET
AND OUTLET AREAS. TRANSITIONS MAY CONVERT DUCT PROFILES TO

ANY COMBINATION FOR RECTANGULAR, ROUND OR FLAT OVAL SHAPES.

\ T
3: 15'=*MA;<.__
f g &
i p =
L\/

CONCENTRIC TRANSITION
O MAX. 45° DIVERGING, 60° CONVERGING

OFEESEN S FPE]
(ANGLED)

—*— AX. L ——

" seep

+ W
7 o]

\‘ 60° M
L...._H__/

OFESET TYPE 2

(MITERED) ECCENTRIC TRANSITION

8 MAX. 30°
(EXCEPT 45° IS PERMITTED
AT ROUND TO FLAT OVAL)

A

R %
6" (150 mm i
THROAT RADIUS ! FLANGE
MINIMUM ll OPTIONAL |

OFFSET TYPE 3 [ B =7
(RADIUSSED
OR OGEE)

STANDARD BELLMOUTH
(ON SHORT PATTERN BELL
i==21" {I6In)
B=A+4"(102 mm))

FIGURE 2-7 OFFSETS AND TRANSITIONS
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Take off ( Branch connection-)-types

SEE VOLUME DAMPERS IN Ner ity o elige Rany Ghorshe

Il T
hvingm f ol s Aiuthe

FIG. 2-1 ANDFIG 2-15 / OR USE GAS

STRAIGHT TAP CLINCH LOCK
BUTT FLANGE OR CLINCH LOCK

L L 1/4W. 4" (102 mm) MIN.
7
IW
8

CLOSE OPENING AT 1/
v

LINED DUCT
CONNECTION
(NO EXPOSED
LINER EDGES)

=

Ly NOTLESS THAN Do

CORNERS WITH
SEALANTS, FILLER
PIECES OR GASKET

45" LEAD IN

DO NOT USE CONNECTIONS WITH SCOOPS.
45 DEGREE ENTRY @ 45

OPENING CUT U‘\\_’\_ L \
ACCURATELY (SHAPE & SIZE) BEAD
f I’ PROFILE
GED OR SPIN-IN BEA VARIES

Co (T
AL \&

NOTCH
: BELLMOUTH FLANGED SPIN IN
TG AVOID VISIBLE OPENINGS
b AND SECURE THEM
SUITABLY FOR THE PRESSURE CLASS.
ADDITIONAL MECHANICAL FASTENERS ARE
REQUIRED FOR 4" W.G. (1000 Pa) AND OVER.

FIGURE 4-6 BRANCH CONNECTION
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I connection types

o | | e |
W ) - W by
e s
\ ; ! = & !
i 2ZW —
TYPE 1 TYPE 2
STATIONARY SPLITTER
IS OPTIONAL
* S SLIP OR U CLIP OPTIONAL 4
ALL SUCH CONNECTIONS TO Y B ¥
BE SEALED | Q y
TYPE 4A

<.-f"'
Bb: ; ]
| %% | D2 it
|, H““" I
e e b e
"‘--.hx"‘
""'*-,H"‘
D1 D>

D, = 4" (102 mm) MIN.
D3 = 4" (102 mm) MIN.

VOLUME CONTROL SHOULD BE BY BRANCH DAMPERS.
IF ASPLITTER IS SHOWN IN THE DESIGN ITS

LENGTH SHOULDBE 1.5WOR 1.5D3

tYre3

W=4" (102 mm) MIN.

SQUARE THROAT ELBOW
OPTIONAL

FIGURE 2-5 DIVIDED FLOW BRANCHES







Flexible duct

Inner Duct

i =
|I b =
L1 r i
I i Fo - g |
f # b e
5 L !I'r' ; | -

N N\ P

k FiG. &

| T ;
L _I_l,_ | F ._ =

by %, FOOT OF
-, - RS S

\/ =

Fi&E. B

CLOSER BLARIPALII INTEFRWVALD MAY BE SPECIFIED
AL s COMDITHOMN OF LA LIS TIRG, PARRTHCLRLA R
M FIRE AT ED FLOON - CGEILTRNG ATNSERMBLIELD.
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~ B fo {15 avvernh INASSCIRALIRA

DUGT BHOULD EXTEND
BTIEIGEHT FOM SEWVEFAL
IRICEG PR A& COMNMNECTHOR
BREFOQAE MEMDIRG,

o RSO MAICEAELIS

RAST, ELACE o i FER
FOHOT (41,7 mam PEF )
DF SUPPOAT SPACIMG

o
l— :

i : z
o P -
? il I { A

..I-\. k Y
e Tl
N—

RAS ERACE V5 in. FREFE -
FaOFT (40,7 i PER mj)
B

SEE WIRE HAMNGER

T
I CDFTICHN 1IN FICE. =11
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@ Flexine cuct Connector _ | |
= e Eng, Ramy Ghoraba
~ Function_» To prevent uibradion transfer Prom the. moving
parts ( AHU- PAcU - Fan) to the cluet. . 1
_lecation —» 1Install on Eupp\ﬂ % return duct nearest of the unit.

@ Planum Box

S

Function 5 To Collect the air Prom the maimduct and cvstriout
1t nte the out let

location —5 Rbove the False cle:'la'vg At the end of each duct Lne

Flanbla Connactin
P wilfrwiie
i
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g Diwm H B3 Db
T i 150%150 4 Vo B Yoo 150
. ';:\; 225 %225 300 3350 250
l_ -}cb SOox*Joo S50 400 Clato,
— S7Zox370 4o 500 350
! 450 %450 450 £50 .. ' d4doo
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5 Slet | cb?'?u sSex

‘“Jo.ag slol H B Lo
| _ 2% .120
ecaii S0 D20 460
D . 250 190
4 ~ o250 . - 482920
S Soo 250
6 777

350 2490

&6  Nemn insulation.
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@) Dampers & 4§ €L
Engﬁﬂ?imyﬁﬁﬁra‘aﬁ =’y
. v ———

P

4-1) Volume dampers

i 3

— lo Centrel the Arr Flow quantibjj in._each branch
— Equalizing te Friction or pressure diop.

) Types of Volume dampers

—

@) Parallel hlade ®) Opposed blade

AT

©) Round Single blade © Pﬂﬂ’ﬁanﬂu]’ar Simgle b.

@) located in Suppy and return suct
@ TThere Is manual type and motorized type
@ Should have access cloor For ba\anﬂcuﬁ.
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442) Fivw chunpier _ b2

npvRanybligrabe © 4,
—~ To prevent the spread o F Rirelin side the hﬂ_u'ldtnﬂ |
by HUAC equipements
- Should {nstall on the Fire rated wall

- It is abox assemled in GI sleeve , with a3 Curtain or

blade {aside the bei and Comected waith Epﬂnﬂ wafth
Fusible Lnk

- IF the smaole pass ".‘.hr:n.-.ﬂh the c:luct, the Link warll
Pused and close the Curtaim or the blade.

& upes ol Fire dampe-'r*

&) lacated in Su.ppﬂﬂ and rekurn cuct
@ There 1's a manual and motorized Frre cdamper
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) Velume demper installation

@ Fire damper fnstahag'::;hF

o -
- A ]
i
.'-'"
z =
- _--. "
- o !
1] e 2
" [ e =
< -
S
o
" - o
i .
a
i

5 |

e lar gl FF
LINCLRAR 3rd L

Additional sleeve |
cfepib will b
added to this side,

B, //

Chren Pt e o B’ B o bt

Erpihian Sparer

e,

s
1
i
|

Adjuslable
Fetalning
Angle
(varies for

i
...--"/

T SucF
-
ik =

L L RO
T R 16

B

i

&% Eug. Rany Chorabg. £

L i gl
Rt F-
A R <, R = LTOCO M
o B & iy
R L !
mﬂt’_‘: . .1*‘_%.__
RSO [P, <5 — FRETENAG 3SR
o BT
BT DG R0 FITTIRG
. TR oLl L
/ .
p——A
&
_.-"
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Fire damper installation

DETAIL 1
SEE FIGURE 5-3 .

_________ — DUGT MAY
E ' ' = ATTACH
I TO SLEEVE
| OR DAMPER
' N B (€)
: r 10y i L~ FuUsIBLE
(F)
il — |
& = %‘
__________ e | | \
—1 - R i r'."l"'—J
J B
‘ R ¢ \
=l l I — - = ..i-;_ 1 A ‘G] 3:“.-“:[
(TYPICAL)
A SIX IICHESEI52 mik) ON PRGHSIBEFAR

DAMPERS INTENDED FOR USE WITHD ¥
ACTUATOR OR A FACTORY INSTALLED ACCESS
DOOR IN THE SLEEVE.

— SIX INCHES (152 mm) ON ONE SIDE AND
SIXTEEN INCHES (406 mm) ON THE OPPOSITE
SIDE FOR DAMPERS INTENDED FOR USE WITH
AN ACTUATOR ANDVOR A FACTORY INSTALLED
ACCESS DOOR ON THE LONGER SIDE.

SIXTEEN INCHES (406 mm) ON EACH SIDE FOR
DAMPERS INTENDED FOR USE WITH AN
ACTUATOR ON ONE SIDE AND A FACTORY
INSTALLED ACCESS DOOR ON THE OTHER

A - RETAINING ANGLES SIDE.
B - EXPANSION SPACE

C - DAMPER SLEEVE

[ - FIRE DAMPER! COMBINATION FIRE/SMOKE DAMPER
E - RETAINING ANGLES FASTENED TD SLEEVE

F - DAMPER ATTACHMENT TO SLEEVE

G - CONNECTION TO DUCT

H - ACCESS DOOR OR PANEL




@ BacK Draft damp_er

Eng, Ramy Gharaha

il

Fir F o dfrgelisn

?LIHE'}.‘.!C:H = Ti:l LEJ]; the auvr fﬁﬂU\\"a ivi. one t:”'fE{‘,"_‘lunﬂ G'ﬂ‘ﬂ
Location - Tnstall before exhaustFan to preveant the Air

Lo Come 'Dachk 31N
- Install m case that you have 2 um’r C idu.ni:j
and 1 siand by ) Connecled ko the same duct Lve

@ Sound Attenuator

" i

_Functien_p To recduce the Seund w the duct
- locationp Anstall in the sSupply ducl nearest From
the unit .




\warm Napet
| \Low 9135‘5““3 e
[ Compressor i
‘| i9 Pressure
|




O Mechanical igalife O

2 \
*QEng. Ramy Choraba)s
D 4



Duct constructton

. = | - ;II.::{.I. e g ) =
l DT THL - d°d) -'.rf:-}ﬁ CHPHE AP T4 '.;[‘['
b=’ -m e W’ Bl OO ,1,.I L Chy bl il N B b LN I Ll

v, Duct construction
HEATRECOVERY ¢ py

QRO
LRSS CAV

D@cﬁi @ Tﬂ g t@m cﬁ@ﬁ

VAV

CAV Duct insullation

CAY VAV

ramygh.1982@gmail.com



=
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. Duct insulation NN\
2. Duct ingulation installation

3. Duct insulation materials

4. Duct quantities calculation

5. Constant air volume { CAV}

6. Variable air volume 1 VAV }
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L S P Viaterials =

Duct Lnsulatton 4

X
il GG H.
» | ;,;/ ) U "G
- Ims Q&dﬂdﬁﬂ Ke%iail <
9 ¥ MA TERIALS
- INSTALLATION Materials

s ﬁigcaﬂm aftTiaom X e
Installation e

Miaterials ‘y <

DUC T INISUIL AT Il@l\ll

g %) Duct insulation
s - iDaact Lnsulatton
IDnnchk insanllaftiamrms

ramygh.1982@gmail.com




e | ‘: Duck Tngulation

@ Sound Tnsulation

e Install in _ Supply duct after the unit

- Return duct \hefore Ythe Unit
- Elbow (If vneeded)

« Insulation i\l bhe ingide Yhe duct.
- Insulation malerial i< Arma Fley

C‘p Fum Clion
— Dampi'nﬂ the Scund \euel.




® Heat Tnsulation gy )
Funciian —» Jo prevent the heat transker N /

— lo prevent Condengation of waler Vapesy
o the duct surface.
v 1nsiall Far all Auct network.

E» Insulation material
& Fiber glass
Density

24 Kﬁ/w@ 43 Mﬂ/mz

“Thicknes s
{i neh



— Indoer duct

™
e L. T e w a#

Inslalled waith 24 Kalm > d.ehsflss & 1V Yicknwess /.
oY S PTaJ'eG') Speas.

- Outdoeor duct

:L_ns-talled with 4% Hdlms OIEhSl'l'ﬂ £ 2° Ywchness
Or as project specs.
Then we wsiall  Alummum c:\adc\iws

e i y = L



s = = [Vlaterials
‘\X ., Materials &=

Duct msulatton v

Hﬁs&@ﬁ@m}aﬁ“ﬁ W
; 49 ‘yaren RIALS
INSTALLATION Materials

i B Installatton mﬁas
"Ucﬁ ~

DUCT INSULAT IION

¥ Duct insulation
x Duct Lnsulatton

Duct insulation




(:;i,;'”'j," Duct Insulation Steps ¢

=
Y

A~ W

—— . .
—

R e’

QD Clean the ducl Surface Uery well

@) paint an adhesive called ( Pattix) on all cduct
Surface with brush.

3 lInstall the insuladbon on the pafn’rf\nﬂ are€d one
area by one area , then cui the extra insulatren.
and plast the insulalion with tap.




@ ARter insulate the cuct ,am Install albwinum, ar QT
avgle bar on each Carver and tightMthe.ucls

woith awgle bar Strongly by the plastic strape 7
and Clamps

F




e,
@«

T.T

=

".';‘@ Insulation Maieral

( Roll - Board )

on

InSulat

S

th cl

Plastic Strap wi

P

Aluminum Tape

S

y

=<

-

Canvas Coat -30 36

-

Aluminum cladding

Cloths cladding




Area = 2 *x (w +H) » L

m* m m m

Duct werght (Kq) = Area(m?) X below Table

Gauge 'Hni'cl‘mess B\] To obiain
(mm)
& G.-59 X 4.42 (Kq)
. 24 G.7 X 5.64 (hg)
22 o -85 X 6.86 (hg)
20 1 X 3- (Kg)
18 1.3 X 10.52 (Kg)
16 1.6 Y 12.96 (Kg)

Area = oc.oS(W+H) % L./
(m?) mch inch m @)
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VAU & CAv ([ W <0 .

~

”i f@ VAV - Vanable ar Volume

e

b _’Emperature 'S Ceonstant .
o AIr Flaws (= \isvieol
— Separate temperature Coentrol For each reem by
thermoe state
— 14pes
i Single duct Cc:ola"ua =nly
@) Single duct Cooling with het water Cail
i @) Dual duct unit |
@ Parallel Fan - powered unit Coel only
@ Parallel Fan - Powered unit with het waie?”
@ Paralel Fan - Powered umwt with electric Gl




BasiC Concept

Supply Airflow Modulation

Pressure Sensor
n ‘

Space Space Space Space
Temp Temp Temp Temp

Schematic diagram of a typical
Variable Air Volume (VAV) system

Outside Air | . ‘IEEE"II'-’
A==PR S0 B —D == |

Supply Air
=29 I

Variable
S Speed Cooling Coil
Filter Supply Fan
T Preheat Coil
]
Return Air
— 3 e :?5"' F
Exhaust Air % e e
Variable | :
Speed "
Return Fan :

Building Boundry




Exhaust Fani .
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Building -~
Management

Absorber
Chiller
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® System Controls Bml.g[u 3
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® System Controls




:’%: CAV - ConS’can'}. alY Vol_ume

—» lempevrature iz Varied
—» Air Flewo < Censtant

5 Derve only a smgle zene
— TSPQS

Q) CAV Si'ns\é' Zone
@ CAV with reheat

@ CH\J pn'mard- ‘SeCandaﬁj
(Can Sserve multiple Zenes)

Single zone CAV

RA
"' Smgle zone reheat
air handling unit

Humidifier
C o (optional)

OA




Constant Volume Systeni\
/one Reneart — Space Controil

Pros:
« Simple
« Comfortable

Cons:
« Highly Inefficient

Reheat Terminal A

Schematic diagram of a typical
Constant Air Volume (CAV) system

ZONE A

Supply Air
Outside Air oAl :
=S — Reheat Terminal B l
= :
/// Supply Fan cq0ling Coil
Filter
ZONE B
T Preheat Coil

Reheat Terminal C l

_ )
Return Air

h % ""'75“ F

Exhaust Air | ) ZONE C

Return Fan
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VAV Compact HVAC Airflow Schematic

Air Handling Unit (AHU)

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

! OutsideAir Blow-Through Cooling Heating Draw-Through
Heat Recovery Preheat Coil : : : ;
Bypass Damper 5 Mixing Damper Fan Coil Coil Fan : 4
E/: — e ; System Supply Plenurn,
E— E s b b E
Outside Air » 5 - 5
Supply . ' | E
Standard Zone Terminal Unit Zone Suppw Plenum
_______________________
Heat Damparl_...-l- | | I
Recovery \ /
Recirculation I
+ Reheat
A _—h
S i e e e i Supply Air
Exhaust
ey ‘ g System Return Plenum '
. S <4——
/ Zone Return Plenum
Heat ﬁ;ﬁnvary _
Bypass Damper Series PIU Zone Supply Plenum
""" S -—
Notes: ! Secondary Air
*_
1. The AHU is illustrated connected to 3 zones, each zone using
one of the VAV Terminal Unit types: Standard, Series PIU and - > Zone 2
Parallel PIU. Up to 400 zones can be served by the AHU, Supply Air
2. The AHU has one Fan - either a Blow-Through or a Draw-
Through. The diagram shows both to illustrate the position of
both types. i
.‘_

3. The diagram shows each zone with its Zone supply and return
plenums and also System supply and return plenums. These are
optional.

4. Also optional are Heat recovery, Preheat coll, Cooling coil,
Heating coil.

Zone Return Plenum

Parallel FIU Zone Supply Plenum
.‘.—.

| Secondary Air

. >
- ) Zone 3

Supply Air
| Reheat Coil
I

.‘—

Zone Return Ple



CAV Compact HVAC Airflow Schematic

Air Handling Unit (AHU)
i OutsideAir Blow-Through  Cooling Heating  Draw-Through 5
Heal Recovery Preheat Coil ! 44 . : : 4
Bypass Damper | Mixing Damper Fan Coil Coil Fan
/ — [E— . Syslem Supply Plenum
—’ :: E — I: :Z.......' E
Qutside Air ! :
Supply {
Zone Terminal Unit Zone Supply Plenum
e
Heal Damperl/l | | ¢
Recovery ¢ /
Recirculation E 1
+ Reheat
\ Coil Zone 1
:. | _—p
{ S e T TR 8 Supply Air \
Exhaust H
l . System Return Plenum '
4+ P —
Zone Return Plenum
Heat R-;:uvery L
Bypass Damper More zones...
\J

Notes:

1. The AHU is illustrated connected to a single zone.Up to 400
zones can be served by the CAV AHU.

2. The AHU has one Fan - either a Blow-Through or a Draw-
Through. The diagram shows both to illustrate the position of
both types.

3. The diagram shows each zone with its Zone supply and return
plenums and also System supply and return plenums. These are
optional.

4. Also optional are Heat recovery, Preheat coil, Cooling coil,
Healing coll.
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Energy Recovery Ventilation - ERV

The recovery of heat by the heat transfer between
the exhaust air ( cold air ) and the fresh air from outside

It reduce the energy cost and the capacity of the equipement

Intake air

Exhaust air

- Extract air

S

Suppiyair\’

Heat Recovery Wheel / Desiccant Cooling

» The wheel is positioned typically in the duct
system so that return air is drawn through its one |
half and outdoor air is drawn through its other HOW 3 Heat RECOVEryventlhtOl'WOI'kS
half in a counter flow pattern.

Frosh, cold air
» The wheel is rotated at 2 to 20 rpm 7 from ousidei
| . drawn in
» Sensible heat is transferred as the metallic mm::’ 1
substrate picks up and store heat from the hot air g 4 5;:;21‘::
steam and gives it up to the cold one. bathrooms Ghia
outside

 Latent heat is transferred as the desiccant on the cehiendih )
wheel absorbs moisture from the higher humidity ~ © L.~
air stream and releases the same into the air g rs
stream that has a lower humidity ratio




Hoaactwatuion Heater

ReacCTvanod 2 ore

Roactvation Fan

Dessccant Rotor

Geared Motor
FProcess Fan

FProcass Zono

S Pre-Filter
.v'"";f‘f
compressor
The refrigerant, in a gaseous state and at low pressure coming from
the Evaporator, is taken to a high pressure; during compression it is
heated.
- Extract Air
‘ M T increasing pressure Supply air;
i o ture Low Cost Space
o promug iy NENES Heating, Cooling
tool gas 5 | & Domestic Hot
Exhaust Air Water
cold refrigerant - ir flow
absorbs heat Condenser
PO R Refrigerant flowing from the
Eva porator . compressor cools fromagastoa
Cold refrigerant absorbs heat Expa nsion vVa [Ve liquid, giving off heat to the
and evaporates completely . ough fresh air that has been warmed by
rgcgveﬂng more energy before :’:Lang: i mm z:la‘:e: ;:{5 and :::ne the heat recovery matrix.
air is exhausted. partially transformed into vapour
Outdoor Heat Return

air fhilter exchanger air hiter
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