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HVAC Course prepared by \ Eng.hosam eldin samir
penyll gonydl dlll gty

TEVAC system

H = Heating, V = Ventilation, A = Air, C = Conditioning
o) sall Caus s Al 5 &y o1

Course contents

Manual “ASHRAE “

1- Load Estimationéz HAP

2- Different HVAC systems

Chilled water system D-X “ Direct Expansion”
sbaall i U iy " Japar g a8 "5 3k sl e s o) el " ydlie 35
LGSR Split — Package
ac) il 5 i.e. 4 components in the
Mini, concealed , | same package
central split ac) gl g
Window ,central package

& S all CapSill Aokl 3 e U L3y -

e central package
e central split
e Chilled water system

£ srdall cuuilia g8 g A Jaidia L) Al SUAL bl lo Al Jal gl “ selection factor “ ciaiv 21l 13 g
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Type “catalogue “

3- Air out Ietséz Design “ location, number, type, size”

4- Duct design “ Duct Seizer z=b » alasiuly”

Duct Type:- &

Rectangular Circular
. DUCt " CL‘AM "
> Elbow " & SU "

5- Duct construction— Branch \ take off

L, Accessories: “volume, fire” damper

III

|, Duct weight: “manual, Exce

6- Duct connections: zl<l “Olua
7- Duct test: “smoke, light” Test
8- Duct insulation: “Types, Design”

- Chilled water net work “GPM” sLiall 43S

Ly Circulation chilled water pump

[Design “flow ‘Q’, Head ‘H’ “, Pump set]

9- Chilled water system|s Balancing system, load variation system

> Eq Uipments [Chiller, circulation pump, FCU, AHU, Cooling tower]

10- Fans: [ Types, construction]
11- BMS: Building Manage System “design drawings, BOQ”
12- Ventilation: &l
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Design Package

1- Design Drawings

Grill: number for each size

2- BOQ “Bill Off Quantities” <asl) pas Jglaa | Pipes: length for each diameter

Duct: weight

Insulation: area

3- Specification <liwl gal

Advanced HVAC J 2 contents J) (2 12 a8 ) 9 a8, ddadill dulas (e -

13gs 3ale Cale 8 (38 fo 530l Lalal) dapenadll Jgaall JS -

© A s o slaal) pla jind e L) & o ) (S Camny = )
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1- Load Estimation

*manual
o o g jlere s S Jaa Y] cilisa AT -
1-1 Types of loads:

a) External loads [solar heat gain, transmittion heat gain]
b) Internal loads [people, lighting, equipments, miscellanies equip.]
c) Ventilation [ fresh air CFM ]

1-2 notes on comparison:

a)
Dry bulb temperature Wet bulb temperature
Tdb Twb
&é@\;\}@i\'&)\ﬁ:&;)d LLJ\;\)@J\BJ\P&;JJ
h}u&aj\b‘)‘)ﬂ\uc‘).\&:}} M&\SJ‘)&ML}G)&:}}
“sensible heat “ “latent heat “
Humidity? Twb 4 ,Humidity ¥ Twb ¢
b)
Humidity Ratio Relative Humidity
14 pha )l A ) 4 5h )
o) s Jh ) JS (58 had 3 g sl olaall s A | slae Jlag ] o 5 g sall liall A A
ala alaa ;\}QJ\ @Liug
G
Lﬁ)‘)ﬂ\d‘“ﬂ\&)‘ 4.1&:4&3\_\5\3)\);5\&‘5.1

1- Solar Sensible

2- transmittion Sensible

3- internal “ people” Sensible, latent

4- internal “ lights” Sensible

5- internal “ equipments” Sensible

6- internal “misc. equipments” | Sensible, latent

7- ventilation Sensible, latent
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Simplified psychrometric chart at 1 atm total pressure

BI:I 1 1 1 I

Psychrometric chart | :

(separate wet bulb :
temperature and
enthalpy lines)

a0

25

[zzi Lhieli - March 2008
. . l?|:|
20 S AT _

. Enthalpy B0
- kdikg dry air

50

0837 0B85

" Relaive
huricity
: 0%

-

-+ -+ MJ 4] ]
o tn O [8)] o

Specific humidity (w) grams moisture / kilogram dry air

tn

——— 079~ 0B1= 087 0
|:| 1 1 1 — 1 1 1
0 5 10 15 2022 25 27 30 35 40 45 a0

Ory bulb temperature "C
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1-3 BTU Sheet

- SPACE NAMEC: coeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens

- Space 10Cation: ...ceeeeeeeeeeeeeeeeeeeeenn,

- Indoor condition... “Based on application” human comfortable temperature; Tdb = 75°F Air at 50% RH

- out door condition: ... “Based on project location” design condition {HAP, Ashrae, sua ¥ adl s}

4-ventilation

Room Sensible Heat
=53 G358 A QY ¢ sana

Load sensible Latent
1-solar v
2-transmittion v

a)people v v

b)light v
3-internal :

c)equipment v

d)Misc. equip. v v

R.S.H R.L.H

Room Latent Heat
= 35 A e )l g sana

v

v

O.A.S.H

Outside Air Sensible Heat
= Al Jaa A giSa A8

O.A.L.H

Outside Air Latent Heat
=45l Jos A i I o8

G.S.H

Grand Sensible Heat
=R.S.H+0.AS.H

G.L.H

Grand Latent Heat
=R.LLH+ O.A.L.H

QEC:01111001659, 01222284244, 01090047420, 01129269686
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1-4 load estimation:

1-4-1 solar heat gain:

‘ "Wa//s "q.njz;”bwodj;}nujﬁjwmﬂ/&ufdﬁjw‘ZAJLJ/JLAAS//‘;.Q -
" Glass " L B 3 41

Y Ll gall e JlaadU Lisles aie 4 [ solar, transmittion] osSi“ Walls” Ll sl e Jaa¥ -
Qs, t gans 5l (po b s Lagoln aD (L o2a s transmittion J s Y5025 5 solar J des 380
Qs——» O Lay &b it g

Qt T T Qst

- Solar heat gain through glass:

Qs = A* F * (Solar heat gain \ feet”2)

Where:

Qs —  , BTU\hr

A ——— areaofglass window (4 lesdl 7 5lIl e 03 6a 50 o8 )

F ——» _solar heat gain factor

" AEW" curtains A 5 glass typed) e adiny g

: AL 46 g s LS

(3 allai g 5 521 8 16 Jsan JAx) - dalie & loeal Jualiill -

-More safe: F=1

- More applicable: F =0.35
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(Solar heat gain \ feet?2) — & (<Y 315 s ()
D le iy -

- Location of the project “ latitude” ( u=_al ki)

- Timing “ month, hour”
- Direction (L lerall da 5l 8 JLCEl ey 53 agdl By ykall (e olaY) saa )

From table 15 we get the follow as standard for our design work:

direction Magnitude in BTU\hr
North 33

N-E 139

E 165

S-E 163
S-W 163
W 165
N-W 139

H 250

O s ¥ (515 Jsia o Dateaill g Jll [pu] e 35 g3le Joandl 6 dilead) 26 )Y *

N-W N N-E
"

W, E

SW S S-E
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1-4-2 Transmittion load:

transmittion J) Jeal (pllada) llia

Roof/' P
transmittion only :¥ 4

a) glass, 3 se HSug

Level 2

Ceiling

f artition a
w)a b) Partition" Js)s Lils " cejling " A3/0 <ié” floor "dua )"
Level 1

>

RVVaH Floorg

solar & transmittion : LG

a) wall "aos Lils " g e GsSu
b) Roof "aa.”

DOSSSSDDDDSDSSSSDS5D5SSSSSSSSSS55555>5>

transmittion only Y 4

a) Glass:
Qt=A*U* AT
Where:

A —  areaofglass window (led) 7 11l e 0052 50 (08 5)

U ———— over all heat transfer coefficient
a3l Auls B i Ll adiag s

: AL 46 g olss LS

(s allai g 5 521 833 Jsan JA) - dalie & losal Jualiil] -

-More safe: U=1

- More applicable: U = 0.45

AT — Temp. diff. = 29°F, for Egypt

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 10
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b) Partition"Jals kils " cejling " As/0 —iin” floor "dua )"

Qt=A*U* AT

Where:

A ——»

U —— 5 over all heat transfer coefficient

p Aad A g dgbus A

area of Partition, ceiling, floor (2 texdl 7 Il e 0352 50 (o8 )

(Ciad adlai g 5 i) 826 Jsoa Jan) - dalic 4y jlesal) Jualdil of-

-More safe: U=1
- More applicable:
*partition'U =.0.33

* Ceiling, floor U=0.1: 0.2

AT

v
AU Jsanll 8 i e s LS cVLaia) 3 Ll

aSa Jlad S e el Janday caa e Jlal
AT=0 AT=Tdb — Tdb AT=Tdb - Tdb
s da ' ' ! !
- 2 spaces conditioned Jsll room=75°F Jsll room=75°F
with the same unit
- administration building Where: Where:
Tdb = Tdprour -10°F | 10D = Tdp~our
Jall BIEN
Where: Where:

Tdprout” & sl g se e s
U}SJA)AA}X)\J.Q‘M}JL;\GB
~104°F

Tdp~out” g s ) g se e aaies
u}&kﬁ}lh«d}d&\‘sﬁ
~104°F

QEC:01111001659, 01222284244, 01090047420, 01129269686
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solar & transmittion : Wb
a) wall "a s Lila "
b) Roof "

Qs,t=A*U* ATeq
Where:

A — areaof wall or roof (e 7 sl e o25a 50 (o8 5)

U —— 3 overall heat transfer coefficient

ATeq = Ateq + At correction
Where:

Ateq — from table 20

At correction ——_ from table 20-a

oo LYl e panai Lo Lail

From table 20 we get the follow as standard for our design work for Ateq:

Condition Magnitude of Ateq
Exposed to sun “ wall & roof” 46
Covered with water “ roof only” 22
Sprayed “ roof only” 18
Shaded “ roof only” 14

At correction fOr EgVDt =12

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 12
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1-4-3 internal loads:

1-4-3-1 people: ‘sensible, latent’

Qs = no. of person * sensible heat gain for each person

Q) = no. of person * latent heat gain for each person

Where:

- No. of persor— @Y ge o Llead) 75l o (alasY) ae 2aa) -

From table 63 we get No. of person \ feet 22 which it depends on type of application.

- Sensible, latent heat gain for each person:

It depends on type of application. From table 48

SEDSSDSDSDSSDDSD3SSD5553555>5>5>5>

1-4-3-2 light: ‘sensible’

ALY Jlaal o ole s ellia

incandescent ‘normal’ lights Fluorescent lights

Light load = wattage * 3.4 Light load = wattage * 3.4 * 1.25

Locke @ table 49

. wattage light J naaal *

1- Electrical drawing: lighting fixture S e 13 U1 #

2- Electrical engineer
3- Range ‘ Assumption’ :
Residentialdssad ¢slay) Malls < gal Factories gladl

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 13
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1-4-3-3 Equipments: ‘sensible’

Qs = total wattage of equipments * 3.4
Where:

Qs — . BTU

SEDSSDSSSOSSDDSD3SSD5SS5555>5>5>

1-4-3-4 Miscellanies Equipments: ‘sensible, latent’:

Locke @ table 50, 51, 52

T Clazall Cranad 858220 SIS |7 Jaadl  axd Jglaad) s2a

Electrical burning ‘table 50’ Gas burning ‘table 51’
Olldia) Legl s
- hooded ‘ "2tie Hlaligll (5 5 aladi Led g8 S jia
- not hooded

- not hooded —I Al 1 LIS O Jgaadl 8 o3 g sall adl *

not hooded - 4@ 2alig sale Jslaall JAxi hooded J Al 4%

0.5 & =iy
b3 jeal e LSy S, 17 (a8 jea ¥l pals 1 52 Jsaall *

Qs = sum [sensible load for each equipments].
Q1 = sum [latent load for each equipments].

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 14
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1-4-4 Ventilation load:

Fresh air CFM

I
-

Return CFM supply CFM

Exhatit¢CFM

no. of persons * CFM per person

Step (1): calculate Fresh air CFM from table 45 4 area * CFM per sq.feet

Step (2): calculate load from this air [Qs, Ql]

1) Qs =1.08 * CFM * AT
Where:

Qs —— BTU\ hr

AT = [ Tdp)out — Tdp)in] 29 = (75 — 104 ) _ae Sbis

CFM from table 45

2) QI =0.68 * CFM * (AGr \ |b)
Where:

Ql ———BTU\ hr
CFM from table 45

(AGr \ Ib) —— "da " A5kl G b

QEC:01111001659, 01222284244, 01090047420, 01129269686
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(AGr \ Ib) = [(AGr \ Ib)out - (AGr \ Ib)in |
radalaal) @l 3 gan ad il 408
¢ pan b sedile aaal Jad (A g s ) o) De (i
Tdb)out = 104°F , at 52% RH IS & da JAll jeae Cig sk o) Gajle Ul

Tdb)out = 104°F , at 52% RH s yhall 0363 5 a8 ) dadia 852 s sall 4y jia g Kol dday il Jansi -
165 = LDl 5 &z Hadl Ayl 4 gha il cua sl (il A1V Leia g
(AGr \ Ib)out = 165
L_Atmssﬁ "é\é)iﬂ" 2\.\3;\35\ J""“‘u})‘i‘u‘\ LJJ\.G Laij
Tdb)in = 75°F , at 50% RH
Tdb)in = 75°F , at 50% RH a5, kall 03¢s 5 a8y A 853 52 sall Ay i g Sl Aoy A Jai -
65= Leaidlia 5 "dd jal" Jalalldpuill 45 sk ) Cuad bl Giiasll AV oy Lgia g

(AGr \ Ib)in = 65

(AGr\ Ib) s A Legia g

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 16
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dasy Il dilysdl Jlos I —ilus didedy ya dlll Jigsy Licgiil *
ol Loy [@Livars gLl gl )Yl ded Lyiswig BTU Sheet i glc [55 Jimi -

BTU Sheet

- SPACE NAMEB: oo eeeeeeeens

- Space 10CatioNn: ...ceeeeeeeeeeeeeeeeeeeeenn,

- Indoor condition... “Based on application” human comfortable temperature; Tdb = 75°F Air at 50% RH

- out door condition: ... “Based on project location” design condition {HAP, Ashrae, slwa ¥ &8l s}

Load sensible latent
1-solar v
2-transmittion v
a)people v v
_ b)light v
3-internal :
c)equipment v
d)Misc. equip. v v
R.S.H R.L.H
Room Sensible Heat Room Latent Heat
=53 G358 A QY ¢ sana = 358 U el )l g sanae
4-ventilation v v
O.A.S.H O.A.L.H
Outside Air Sensible Heat Outside Air Latent Heat
= 45l dea A gSa A =4 5¢0 Jea A giSa G
G.S.H G.L.H
Grand Sensible Heat Grand Latent Heat
=R.S.H+0.AS.H =R.LLH+O.A.L.H

Air conditioning capacity = G.S.H + G.L.H o ]
TR A Jsxid 72000 Ao 4andi BT V17 43n 55 S a8 ) allass

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 17



HVAC Course prepared by \ Eng.hosam eldin samir

1-5 Supply CFM:

1-5-1 By pass factor: baill Jalzs
fresh J el sl Jaa) e 3ym e e e J30 (A o) gl A Jiad -
"coil A e Al el 2 " -

222222722722222722727277272727)

1-5-2 Effective Sensible Heat Factor ‘ESHF’:

E S HF = (room sensible heat \ room total heat) + by pass factor

Where:

Room total heat—— ‘sensible + latent’

ESHF=[(RS.H+0.10.AS.H)\ (RS.H+R.LH+0.1(0.AS.H+0.A.LH))]

202222222227272227272727272727)

1-5-2 Temperature Apparatus Dew Point ‘TADP’: il ()5S ddass

Lﬁ/.l.f/a/jgajfc_ijﬁgb..)A.'Lt.'::;‘coiIJu_ijfﬁ;LﬁfL&/d}mjﬂgfj‘dg/@MgSJ/ﬁZ‘AJJL,Q’/;‘;A
ESHF - dasis Joanll 3] Js30 Gssb e 65 Jsta (0 TADP (Ao Joani-

2220202222722022722722727272)

Supply CFM = [(R.S.H + 0.1 0.A.S.H) \ ((1.08 * 0.9) (Tdp in— TADP)]

PR S —

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 18
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2- Cooling cycle & Different HVAC Systems

2-1 cooling cycle:

Expansion valve"><}

Liquid
outdoor unit
\ 4
S 5
® [72)
2 2
o )
=3 o
S 5
& o
Indoor uni / Compressor \
Vapor vapor

Low pressure zone high pressure zone

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 19
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2-2 HVAC Systems:

2-2-1 Types of HVAC Systems

Chilled water system D-X “ Direct Expansion”
laall 'y Ul iny " a5 i "5 il sl e gan o) sl " il 2y "
e Split — T Package
wall ac) il 5 i.e. 4 components in the
ceilin:g>Mini , central split, | same package
free stand concealed ‘m‘}ﬁ)
Window ,central package

ducted unit = grill = g8l &g 45 e Aol as 5l (S1g mini s# -
Ducted

(Al Al caid) o dilisell pa35i" free return‘& return J o< 28 -
duct J lilS Gleol) Cédad

2020020200022222222027222722227222722727272727)

2-2-2 comparison between central package & central split:

central package central split
Disadvantage: Advantage:
- required additional space for duct - don’t required additional space for
risers duct risers
- no separate control - separate control
Advantage: Disadvantage:
- easier in installation - high cost for refrigerant pipes “pipes,
- no oil trap is required welding, test, insulation”
- oil trap is required
"S A sl e sle st S e 8 ke
A Al oaa 5l Galad) 2,8 Gy 2 s lasal
san sl ey of Jou Y sl acadall 5 s Jala
aals)al)

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 20
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2-2-3 Factor affecting for selection:

2-2-3a Block load ‘full project load’:

required System

Available Full load

Window & mini split 7TR
Concealed 7:15TR
Central ‘ package, split’ 15: 70 TR
Chiller >70TR

2-2-3b Capital cost: sLay) callss
L.E per TR
Window| mini |[concealed| central package| central split | chiller
1000 1500 2000 3000 3500 4500
2-2-3c Running cost: Juiall Cad\ss
L.E per TR
Window| mini |[concealed| central package| central split | chiller

2222220222222222227222227272722272717)

2-2-3d Available duct space:

‘ central package, central split’ = (s )W) (45 )laall sl -

22222222222222222722222227272272727272)

2-2-3e previous design:

AUl ity JeSi Jiaih 3 Al all (ypme ol i) 5 Jailly fay 8 g 5 phe JaSind e -
aal) ol (diy daal Jiadh g 5 pde paad Alla 4 L

QEC:01111001659, 01222284244, 01090047420, 01129269686
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2-3 load control system:

s Akl 3 (3 b e A

CAV VAV VRV
Constant Air Volume Variable Air Volume Variable Refrigerant
system system Volume

‘chilled water system’
S S5 4000 ¢ sell 4 -
5 juaialobial
- control in chilled
water flow

- control in air flow
damper (b (e
e 4l (Sl
damper J 0 sSy aSadill -
elia g Chaa)y g g ¢l 5ol
it 5 AS0ilKoe dndad LgaY
808 Lilpa N Laa

compressor Ala . aadild
Ba g ‘JS‘L\SQ ‘_LAJ.\A} h‘j
ald)a

QEC:01111001659, 01222284244, 01090047420, 01129269686
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3- Air out lets

3-1 functions of air out lets:

Its function is; diffusion for air inside the space.

- Air out lets called “diffuser, air terminals “

202222222222222722222272272227)

3-2 types of air out lets:

- Colure, Shape — Ladaay 5 lesdl)

3-2-1 ceiling diffuser

Sl G 3 Lo 5

3-2-2 linear grill

oyl Jalae 8 oS iy e Lealal 88 o) ga Caaay
4 OSe o 4a gita s Glae il gl S

n"n « "o«

dd\.'\é]‘ o e Q9.

3-2-3 jet diffuser

o 4 On el L M (SLA S

3-2-4 fresh air lover

Y sae i e ¢ clalaall " 8 Jand (S 5
"c«l-_i‘)ﬁﬂ‘

3-2-5 exhaust air valve

O Qlaal " mallas ¢ lalea " gl gell Jadll (S 5
Aasl) iy o) ga Lty grill JS

* Exhaust air jdgolly slondl ga agi'Ls

12y Slyioag

exhaust air ya agloiul gmal G-

Logo] duggpl dilios 1549 el

gl Zecllgill Jilg slagdl mamgni-

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 23
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3-3 factors ‘roles’ affecting air out lets design:

3-3-1 types of ceiling: Gl il ¢ 5

M gleall " Il Gl e e o llia

3-3-1a ceiling tiles: <L

das(24*24)ccm (60 * 60 ) el Guldal -

Neck area" s dalu"

Effective area” il Om o) sed e dyin ) dalid) g 4o’ Register "l sedl @58 Ao aelud i )

ST \

Face area "4l dald”

Ex:

- Grill 24 * 24 “face area”
- Grill 18 * 18 “neck area”

«—» inch 3 ~face Jsneck - i d8ludl -

A
A

A

A 4

2222022222202222222222222222272277

3-3-1b gypsum pored: duuall #1584

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 24
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3-3-2 CFM for each air out let :

CFM each air terminal = (total CFM \ no. of air terminal)

2202222202222220222222222722277

3-3-3 size of grill

22222227222727272722722727272222227272727)

3-3-4 noise level:

Max. Accurate sound
db 32 = bkl Gl
db 48 = auhl Gisall W sl 8
: size Al s « CFM each air terminal = ceiling diffuser = Jsas Jaai -
Aoz sawdl ) Y deas oV size ) s e Ne @geal) )

22222227227272272272227272727222222277

3-3-5 air through:
X = (3\4) L

Where:

Ly Grill 2 oy A8l

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 25
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D Oy sk el
Reflected ceiling plane Architectural plane
RCP
Jlaa¥) Coansi - GBish e aaai Alall ol 8-
CFM &) sed) 4aaS s - noise - (sieSay A 5y 4l
: RCP J - saa 5 grill e (i yi fasi -
dadl A Grill ) e Jaey J5 ¥ noise duan s Jeaall culan ol -
& Jlenall noise Jl < g3 5 grill J 2ac )

CFM each air terminal A i -
RCP - 2 2aassize -
CFM each air terminal = dj\g.;j\ Jas -
130 5 i geall it a5 Size ) g

LS4

QEC:01111001659, 01222284244, 01090047420, 01129269686
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4- Duct design “ Duct Seizer z=U » alasiuly”

4-1 Duct Type: - $m». &
th

Rectangular Circular

A & sebaa (e depth J 8 sl Ulee o Rectangular ) Al a-
- JSAIL WS ¢ it depth ) @8 Sla (S plane

20 * 2 207* 1

reduction in depth

plane J & sebua width J) & «sbus Ulee 5l Rectangular - Alls 8 -
LU g

20*18 12 * 18

reduction in width
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4-2 The factors which affected on design of ducts:

1- CFM

2- Size “W * D", “diameter”
3- Velocity “V”

4- Friction “f”

4-3 Rules of duct sizing selection:

2l Axall ) Azl
4-3-1 Aspect Ratio “A.R” ='i

Aspect RatioT duct weight T heatlosses T

LbL.a 25 square Wazsround - g1Y il -

depth J 5 width J) 3 Juaii daa 5 3l aladY) 2-3-4

akill 5018 3-3-4

W

D2 < D1 )Y -
D1=D2 -~ Tee iliay Jazia -
-Theroleis: D1 >D2 = 2”

main J £ Lo depth J #biv branch J & Lo width J oY L depth — 4ali 4L -
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4-3-4 Reduction: b 3acld

AL D2

L.
v

oanly dala 455 ol fmnd) -

4-4 steps of design:

4-4-1 load estimation———» TR CFM

4-4-2 air out lets desigh— CFM for each grill

4-4-3 design drawing—» single line from ACU to air out lets “simple, symmetrical”
4-4-4 calculate CFM in each duct section

4-4-5 use the Duct Sizer program

4-4-6 constant friction

4-4-7 @ each section by “CFM, f” we get sizing

Note that:

*@ van which is nearest to compressor;
- max. Velocity 1200 fpm.
- CFM = total CFM

- By max. Velocity, total CFM; we get duct sizing friction
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duct sizer ) gzl y aladin) die Glaadla

=

DesignTools D i i — | =] S8

Exit Print Clear Units About

I [|68°F Air STP :JI
e e, Shs Lk Lol Nl i s ]

Specific Heat 0.24 Btullb~ ™
Energy factor 1.08 Btu/h"F-cfm

Flow rate I:] cfm 75°F Air at 50% RH and 1 atm

Head loss [ ] inwcsi00 e
DVelocit_v : fpm
.| Edc:ulvalf.nt I—I —

Ductsize [ |imx [ |in

Equivalent Diameter
Flow Area

Fluid weloci ; - -?—f. =
 DesignTool S

Friction factor
Yelocity Pressure
Head Loss

Exit Print Clear Units About

[75°F Air at 50% RH and 1 atmiliEg a

Flow Jl 4l 8 agiSia ¢ 4Sal) (e ()& CFM 500 Lixie () (a jisis -2
o) AL (e 58 WS 1200 velocity ) Al 8 (iS5 S rate

WA . MCQuUaYy . com

2 ; : ; = — [=]
' DesignTools DuctSizer io-.. 20 Tl B 2 ) ==

Exit Print Clear Units About EGEabsnCicssmt s senlions

[75°F Air at 50% RH and 1 atm [75°F Air at 50% RH and 1 atm _~|

Fluid density 0.0731 Ib/fe

Fluid wiscosity 0.0441 Ib/ft-h
Specific Heat 0.24 Btu/Ib"F
Energy factor 1.05 Btu/h“F-cfm

Fluid density 0.0731 Ib/fe

Fluid wiscosity 0.0441 Ib/ft-h
Specific Heat 0.24 Butu/Ib"F
Energy factor 1.05 Btu/h"F-cfm

Flow rate 500| cfm

[JHead loss in.WC/100 ft

1 velocity :] fpm
Equivalent 2

O Eguivalent ™ 5,

Flow rate cfm

[ Head loss 0.276 in.WC/100 ft
Velocity 1200 jpl‘l‘l
SR —

Equivalent o
- di ter BE NS

Duct size :l in X :l in
Equivalent Diameter n

Flow Area 0.4128 &

Fluid welocity 1211.2 ft7min
Reynolds Number 87.337

Friction factor 0.02236

Yelocity Pressure 0.0891 in.WwWC

Head Loss 0.282 in.WC/100 ft

McQuay
¢ 0.276 1> LWl & 8 M head loss ) 4la & a8 gaic yela Dl -3
o G oS 12 a8 )l dadan

9 LS sl e\ﬁjﬁ\ém ¢ 0 glall laaay head loss J 4\_11.;‘53;?1’.;- 5

Lid 28 () S5 @l 90,276 olilass AN 8 1) Leod 0S5 5| AN JSAIL (e
AU dadall 8 e g8 LS friction ) iy

Duct size I:] in X I:] in
Equivalent Diameter n

Flow Area 500.1 &=

Fluid velocity 0.9998 ft/min
Reynolds Number 2.509

Friction factor 0.04602

Yelocity Pressure O in.WwWC

Head Loss 0.00 in.WC/100 ft
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.E“ .Des'EgTools Duﬁv ﬁ' m _&, ™ *EIM:

Exit Print Clear Units About Exit Print Clear Units About

[75°F Air at 50% RH and 1 atm g| |75°F Air at 50% RH and 1 atm

Fluid density 0.0731 Fluid density 0.0731 Ib/fe

Fluid wviscosity 0o.0441 Fluid wviscosity 0.0441 Ib/ft-h
Specific Heat 0.24 Btu/lb"F Specific Heat 0.24 Btu/Ib"F
Energy factor 1.05 Btu/h"F-cfm Energy factor 1.05 Btu/h"F-cfm

I Flow rate 499 cfm [ Flow rate ': cfm
Head loss l,27s| j—._wcn 00 ft Head loss in.WC/100 ft
e o————

Yelocity 1200 fpm Yelocity 1200 fpm
Equivalent [—] < Equivalent lﬁ -

B3 | di tes 8.7 in o | di ler 8.7 n
Puctsize [ |inx [ ]in Ductsize [ |in x
Equivalent Diameter in Equivalent Diameter in
Flow Area 0.4128 e Flow Area 0.4128 &
Fluid wvelocity 1208.8 ft/min Fluid wvelocity 1211.2 ftZmin
Reynolds Number 87.162 Reynolds Number 87.337
Friction factor 0.02236 Friction factor 0.02236

Yelocity Pressure 0.0888 in.WwWC Yelocity Pressure 0.0891 in.WC
Head Loss 0.281 in.WC/100 ft Head Loss 0.282 in.WC/100 fit

Units About

|75’F Air at 50 RH and 1 atm vl a

Fluid density 0.0731 Ib/fe

Fluid wiscosity 0.0441 Ib/ft-h
Specific Heat 0.24 Btullb"F
Energy factor 1.05 Btush“F-cfm

Flow rate r so00 1:[",
Head loss 276 iNWC/100 ft

1 velocity 11971 fpm
(&= | Edc_]uivalenl ITI =
Duct size [ |

Equivalent Diameter n

Flow Area =

Fluid welocity fFtSmin
Reynolds Number

Friction factor

Yelocity Pressure n_wWC

Head Loss N WC/100 fr

| = == 7y

Exit Print Clear Units About

J75°F Air at 50 RH and 1 atm —1 a

Fluid density 0. 07321 IbAfe
Fluid wiscosity Oo. 0441 Ib7fe-h
Specific Heat 0.24 Biuwu/Ib"F
Energy Ffactor T1T.05 Brtu h"F-cfm
=1 Flow rate -
Head loss inWC/100 ft
[ velocity 11971 fom
Eguivalent =
05 er B8 U.o
Duct size I 3 Iin =< in
Equivalent Diameter 875 n
Flows Area o 4171 =
Fluid welocity 11988 fftSmin
Reynolds Number 86_887
Friction factor 0. 02236
Yelocity Pressure O. 0873 in_.-wWC
Head Loss 0. 27S in WwWC/7100 ft

McOOwuesy

VWY MIC Gieay . © Om
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Dpgin 2 Dprancn = 2" v"jy Q‘L‘ﬁ\ s 47

e S ) AS) die o) i D J8 Jaaiy s D il a Y calldl Al L3-8
e Sl oa ) By ol L 4u 8 ¢ (5358 &8 5 Duct size o elb 51 -9
987 4biill e/ [y Liiflow rate I gelid A Jis Section 5/ Lic /1S s -

Ex1:-

CFM 500 ! grill JS 5 JAL WS Grrill A )8 OS5 (8 (g3 8k (g ie -

A

JOUL

]
]
]
]

- Design drawing —» single line from ACU to air out lets “simple, symmetrical”

- calculate CFM in each duct section

4000|cFm

500 CFM Fm DDDDD
=000 |cFm

| HEUD cFa. . hooocFEmM
2000 Fh

| I5'3'3 ek 1 hooocFm
1000|cFmM

| lSDD cF I hooo cEMm
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- use the Duct Sizer program

- Constant friction

- @ each section by “CFM, f” we get sizing
zali ol ladind die s 83 B il 9 ) cillaaSlal (3l pa -

AcU
4000|CFM
2o = pay
500 CFM —r
12 ~ 10 12716 - L
22 F 20
3000 |CFM
SO0 CEM I — 1000 CFM
1z~ 10 1I2>16=
16 1 20
2000 CFM
500 CPM e 1000 GFEM
12ran 1Z2=18 S
164 10
1000|CF M
500 GFM
12 =10

T S I 1000 CFM

1612 Ao paai of Lide a5 2d soled] Lilud) Ciinll <15 Aspect Ratiod) lile 14%14 58 of Qi) 16%12 el

Ex2:

700 CFM for each air out let:

AHU

QEC:01111001659, 01222284244, 01090047420, 01129269686
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- Design drawing —» single line from AHU to air out lets “simple, symmetrical”

- calculate CFM in each duct section

4900 CFM

2100 CFM

9800 CFM
4900 CFM
AHU

4200/CFM

700CFM
2100 CFM 3500cFM
1400 CEN 1400 [CFM
TO0[CFM 700{CFM

2800

ICFM

2100

CFM

1400

[CFM

700

ICFM

2100

CFM

1400

CFM

700

FFM

- use the Duct Sizer program

- Constant friction

- @ each section by “CFM, f” we get sizing
il lasind die La 83 B A0 9 ) cillaaSlall (3l pa -

el 13 e " gl Ja " asaslel e g

A

QEC:01111001659, 01222284244, 01090047420, 01129269686
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- JREN g S JEA Ua

9800 CFM 4900 CFM 2100 CFM
3§22 18722
4900 CFM 2800 CFM 2100[CFM
36+ 35 R0 Preye bl
22722 =y —ud A
AHU 5
4200/CFM P 1400[CFM
28124 24% M0 20720 18k 18
TO0[CEW 35007CFH = -
1020 200cEM 24124 1400 FM 700 M
2 072 24112 20016 Sbag
16720 AR, 12116
400 CFM
700[CFM 700/ CFM 700 LM
168712 14112 1216

© W dluay o JEd Ja

M for each grill 600

AHU
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5- Duct construction :

5-1 Volume damper:

duct Jz R gl alasio 4l pe o jbe -

5-1-1 Function:

- Balance for air quantities inside duct network

- Equalizing to friction or pressure drop in all baths

5-1-2 Type of volume damper:

NNANN
NN/

PARALLEL BLADE WITH OPPOSED BLADE WITH
MANUAL ADJUSTING OUTBOARD BEARING
HAND QUADRANT AND BRACKET

ROUND RECTANGULAR
SINGLE BLADE FLAT BLADE
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5-1-3 Location volume damper:

- Supply ducts at entering of each branch.

¢ 8 JS Jase Lo siaal pliall b

5-1-4 Smacna cad standard: # s e 4<s

|—VD VD VD

Note that:

AN

Glaall (s 8 4atd 3y 4l e LS a0l Of ) Loy 4 Jia o) a yed volume damper J\?)'Y-
C ol G adSanall Al ) Jeas

- Volume damper must be accessible BY access panel from air outlet.

Because of:

Testing & commissioning
TAB a8 dilaell 038 e Jpisall -
Testing & Balancing & Adjustment

“ ‘)L\.\;\X\ x_il_\lq.c 7
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5-2 fire damper: “smoke damper”

ol iy Spring 4 Ly "Gl e Coildl (S s 3 "l L e e o ke
el aid gaall 5 e jeall HleaDl 4l alia s o ga g daian A STy 4l il QU
spring A ddaul 5o L

Gooall Als 8 a0 dsa g e 4] Alaa taidala g g

Return branch e 4uS i Al

A il N 13" 3 yall as b s "Fire rated wall"ale 45 i A1 lSa el
Ductd Jsa s (D w556l al) Liels duct 1 "3 sa=8 oSl Fire rated wall
Fire damper «—S_u s s> 5 Fire sealant material Lees ool S i

g e o e

/

FD

Note that:

- Return CFM is from supply CFM for the same space.

5-3 Branch “take off”:

flow J 4l (1w curve 4

A 4
\ 4
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5-4 Reducer: — ..l

bl sy s duct ) (A e 10 G a3Y dedgo -

-Its location: After 10cm from the branch take off

- Its length:
L=4(W1-W2)
W1
W2
10 CM
L
5-5 Elbow:s I
~
sound level

Guide vanes 4= s (i y &S 5 Jal

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 39
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Design of Guide vanes: from table as shown

Caly U width ) Gy plane J) (8 Cieda 4l o1 e Caly ) a3l Jsaal) Jai
riser ey i J 3 gl 55 olb depth I 8y i sedae ol ¢

Table of Guide vanes

Depth for the elbow No. of Guide vanes
Up to 10” No Guide vanes
12”7 : 16" one Guide vanes
16”7 : 24" two Guide vanes
More than 24” three Guide vanes
Ex:
1 2

24*18 20* 30
30 — ) G-
3 poytad ol ol

24— Jyiad Jais-

2 A iopthadd 3 oY 53 At

...... _ HEEL
< RADIUS (Ry)

THRCOCAT RADIUS (R

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 40




HVAC Course prepared by \ Eng.hosam eldin samir

Guide vanes &) had yaail -

— RH
TG N
R1% .
. > "y
=t e SRy
- }

Where:
Rt —— throat radius (3" :6”)
RH—— Heel radius width
RH=Rt + o T
Depth

Oestea Rt ¢ RH saie Ul 1S -

Ly agin Jha i 4 RH I Lgie ual s Rt ) (2 58 1ad 5 Guide vanes oS (gaie Ul o gl -
. ¢ R2 (R1 4ad s Guide vanes J 23 laghi xa agalaldiy iy )il e

VANE LOCATION FOR RECTANGULAR ELBOW

' 2 3 - 3 e 7 8 >© zo . 30 40 5O 60 7O SOBOKO
:I.ﬂ_"!‘.x‘k \(—— ExaAMPLE 2
cer SN N NQJOF 3
+ - P x ]
+ # —"\q L S R N o et
\J\J EL_ J Nz ors = MO8 OF
—t —— \ q\ ——y -3+
= = = j\. \ L\ NOL2 OF 2
- v s — T i ‘4L ‘- L -y
2 - P % O O
o uo.s\.cl'\s
~ \\\
g Y M ae 2 YT T Ty E 2 T T - ™ T YT o
' 2 3 - s e 7 a 30 20 30 <40 S0 &0 7O 200 KO
NEEL FAIRUS (Rp) ONS
. - From Fon Bagincering. Bufiaio Forge Co.
\JSA S ERNE o MR A (B . ™ FNEN . RIS .
. ~ ) S5 (Mea) (ge 450 Al ) lalis Ol B0 (lea) e (Y13 ) Lalina
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5-6 Canvas:

Return J) s Supply 3 dax e AHU 22 S 5 (il (ge piuali dadad (o o0 jle
( To prevent Horizontal Vibration) AHU = ) jal & gas adial
Canvas

Canvas

Return duct

construction element ) Ji& Vertical Vibration s s < ) 5aY) (e Al ¢ 55 a5 -

leadle]
Floating floor spring cup Rubber bad
e asdll (e diida a0y springcsle AHU Jass Rubber badle AHU Jesi
Ak cuai a il All bl
AHU e Jasi s Al 4l a2
(e i)
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6- Duct test: “smoke, light” Test

Smoke Test light Test
Aol 6 g adaraiai g (A - 143 50
fire damper J Jlile ol s (5 sl 2158 | 1- fall darkness sels a3 & 5
1A gic - 2- Test to be done for separate straight
- Network branches need to be closes duct. . _
3- when silica used it must be opaque

before test.
-Smoke equipment to be provides

In case of leakage — -l s &

- Reconstruction or used Silica (opaque or Transparent)

In case of no leakage

Contractor — consultant

WIR —— Work inspection Request

Qi uwéﬁﬁgjmy/wmjum/j Lials laliza
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7- Duct insulation: “Types, Design”

7-1 Sound insulation

- In supply Duct branch.
- In return Duct branch.
- Elbow

* Sound insulation is in side duct.
Duct -/ (Lséi Lulac (i 255 Arm flex 53l (o pivan -

** lts Function is damping sound level

It from 1cm to 3cm

7-2 Heat insulation:

- For the whole network s <.l

* Heat insulation is outside the duct
Fiber glass -/ (« #~i=i;s Duct installation /2= 2% -

** |ts Function is:

- Decrease heat transfer.

- Prevent water vapor condensation on the outer duct surface.

Lo 2xy CJ‘Y apll) adils I Return ) ey (pidals ol Supply 2 J i -
(lie L giia Loall 5 caind) e ele Jady Jana Duct ) e el jlan &S
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*** Density of Heat insulation:
em3 S sl i
Density
k k k
12 9 /m3 24 "9 /m3 48 "9 /m3
**** Thickness of Heat insulation:

1” 2" 4”
Duct insulation

In door duct outdoor duct

G i b somn D gl
Air condition region

- Density 12 kg/m3
- Thickness 1”

- duct is on roof or shaft
- Density 24 kg/m3

- Thickness 2”

ol DL iy
- Density 48 kg/m3
- Thickness 4”

((oweill y2 2 ) OUtdoor duct 4 Jezis
(Lial s pélao #La) Cladding
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*¥x** Duct insulation steps

foster " 4" zlall Ly (pa 4aa eale- 1 =
pii Lo Ji 5 il sa 4 (e zlall aa e el Gl i 2
Joall (8 Camca ddad fda o Sh oLale o3 ) aw 5 Capsd

over lap
duct tape: a= 5 d) ¢ Jall 4 Gualiy il gl (5 el 4y 3a¥- 3
a8l J3al (3 58 aas Slagle Jaais ey e 5ol Joelasi Wl s 4
Duct tape- Wialiy J jall 82 s (Lol
Duct Belt: 4w 4k bl 5
e JS ¥ S alayy iy siall (b A deal £ g

20m
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8- Design Package

1- Design Drawings

Grill: number for each size

2- BOQ “Bill Off Quantities” <!l uas Jglaa | Pipes: length for each diameter

Duct: weight

Insulation: area

3- Specification “SPCS” <liwal) sall

59 Sldia) galls g 50 ClaaSIL 50 Cilo g ) Jdiia jlaiil iz

8-1 Duct: weight

1- equations 2- General 3- JsSn o)) e
audigll Jla  excel sheet Gub ce- W=0.4 (w+H)T*L
M
@ duct Rectangular: _
W D L TJaxias Kg inch mm m
@ Elbow: ’
Rt RH s Jas 1.1 b ol ol -
) ) safety factor
in S Ja2 5 4S8 o ey ing ™
‘laas gl
- Branch, - Reducer , - Take off

Duct thickness T
Larger size Required thickness
Up to 12” 0.6 mm
14” : 30” 0.7 mm
32”7 . 40” 0.8 mm
More than 40” 1 mm

- Scrap percentage: !
15:25%
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8-2 Insulation area: J; 4atws clea

AN =.05(W+H)L

m2 inch m

A=A’ * 1.2 “safety factor”

A/24 = cdall) 2
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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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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....... !

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 60



HVAC Course prepared by \ Eng.hosam eldin samir

|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
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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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Cooling capacities & ¢ %
- Y R ¥ \\4)
3062 LEWT'C  Condenser entering air lamperature "C (‘;\‘) ¥ \V NN
‘ % 8 V- 3 TG 5 L
CAP COMP UMIT COOL|CAP COMP UNTF COOL |CAP  COMP um COOL|CAR 'COMP UNIT COOL|CAP COMP UNIT COOL
! KWRW kW kP (KW kW KW kPart | kW kW KPa (KW KW kW kpa (kW kW kW kPa
040 5 Mbo302 8 15 102 A5 340 13 .| 94 328 59 il 8 34 358 10 (79 41 265 &
048 128 417 w4 20 19 422 458 17 0 dd 470 15 o1 455 480 13 2 4id 49 M
050 61 404 485 20 (149 438 508 18 |1 29 528 15 1127 98 847 13 |46 514 862 1
060 192 606 651 2 181, 838 69.2 26 170 667 79 2 159 85 745 20 |18 72 770 18
085 B3 w2 2 M2 801 #7819 (225 gag 912 17 208, T 942 14 12 94 %88 12
095 s 942 1027 B 205 989 1071 26 285 1033 1113 23 248 1074 1!5.2 20 20 11 1187 18
100 351 1102 1185 2 329 ™56 1235 20 a8 1207 126 47 286+ 125.2 1320 15 268 1204 1370 13
120 3\ 193 1300 29 36 1258 1353 2 981 132 13 23 k) !:!1.7 478 20 309 1430 1529 18
130 . 445 1381 1483 31 414 1442 1550 27 384 1497 60 23 355 1545 1648 1y 326 1587 1685 16
145 467 . AT 1548 24 (435 1512 1616 21 1405 1576 167E 18 A75.° 1633 1792 15 |245 1664 1789 13
150 S03 1582 1734 40 |73 1865 1811- 35 443 1743 1884 30  |419" V18151852 27 |aes  1ss2 2016 23
160 529 1577 122 % 495 1558 ITS.Q 21483 1733 w0 23 430- 1”.1 1935 20 |399 1883 199.4 17
170 513 1767 19198 %5 534 . 1844 1930, 31 (498 1918 058 27 ﬂT\' 2314 20 Ja2z 200 2164 19
[ d 130 646 2017 2203 ¢5 (80t 2011 2068 3 |ss7 2186 2366 M __j L34 28 1413 2337 2495 24
o 220 TA2me 2289 50 1693 216 273 S C|e4d 2566 2751 44 w28 B s g o @
245 819 2441 2m25 1 710 - 2573° 2841 63 {721 2696 2950 §§ 674, 281 f. 305.3 8 627 2915 347 42
040 5 5 308 334 10 108 320 36§ 14 s6 323 358 12 90 .72 %6 1) 82 s ;3 9
4\ 04s 133 7 455 2 12¢ 442 469 13 |14 ¢s§ 482 18 105..;..7@.3,'*149.2 f4 96 475 501 12
l{} > 0s0 187 442 494 22 155 486 517 19 144 469 539 17 133 1 ﬁ.l';:SSJ 14 122 S5 573 12
060 199 618 624 3 187 851 705 28 176 681 734 25 164. ‘70.8'."'276.1'22 183 736 787 19
085 % 78 850 24 252 819 - 897 2 234 855 932 18 A7 888" 963 18 200 916 990 13
035 A5 %63 1040 R 25 1012 1095 28, (277 1058 1139 25 258 110 i ‘Il7. 9 22 20 1133 1215 18
100 362 1125 1209 24 (340 118, 1263°21 1318 1233 1312 19 %7 |2l1. 1359° 16 , (275 1324 1400 14
120 X 412 1216 1328 3 389 1284 1351 28 366 1347 1450 24 343’ ’140.5 ‘1508 22 (320 1461 1% 19
130 463 1415 1830 33 |43 uu"sa.s 20 C 1400 1535 16444 25 370 ms 168721 (340 1629 1729 18
145 484 1473 1583 25 452 1545° 1852 2 421 1612 15 13 390 ,151.2 J772 12 360 1725 1823 14
150 52 1815 1771 4 450 1704 1830 38 |450 1782 1926 33 429-"1!5.7 \99? 2. 1400 1825 2081 25
Q{ ‘q 180 $19 1612 761 % |s14 1695 1838 20 ¢ |480 1773 1912 %5 S1844,01979 227 415 1208 2041 19
a,u; 170 S98 1811 1987 8 556 1852 2042 33 518 1964 2108 29 478 2085 216.9‘ 25 T4 2087 2222 2t
180 671 2064 2256 48 625 2161 2343 42 580 225 2423 38 5% . _2?2:& v2§93 31' 493 2398 2559 28
220 TT4 2441 2860 &1 \T21 2562 2046 55 670 2634 2825 g m‘“zns 2836 41 IS0 2186 2858 35
243 847 249 2784 76 (796 4625 2901 €7 | 747 2752 3013 & |698 - 119 62 651 2970 2218 45
040 7 N9 314 340 17 |10 328 254 15 5 h 6 T ',ZI zg,-,-,,- wl A aea mam a
045 1) FLE TS T PETS ina S A
I - v EUa. QDD  &B 157, 2896 41 |s;0 2786 2958 35
PEEY 847 249 2784 76 796 2625 2901 €7 /747 2752 3013 89 I 2 . 2979 3218 4s
040 7 119 314 340 17 110 328 354 15 ¢ ) 21124 358 382 9
04s 18 437 465 23 |428 ‘453 480 20 157 488 513 13
oso 173 45 503 24 161 475 526 21 L 15. 53.7 586 13
060 205 83  6B8 34 (193 664 719 30 p : 752 803 20
08s 280 797 873 25 261 837 .16 23° ST 38 1013 1§
- 326 3.4 1072 35 306 1055 1129, 31 J B 1167 1245 20
100 374 1148 1233 23 352 1206 1289 23 ifaRg & 17 S 3335 1454 1S
120 426 124 1352 33 402 -431 | 1419 ‘2¢: - 355«- 4436 ; !sas‘zsg- ‘1332 1433 1504 20
130 481 1449 1567 36 449 . 1514 162.7°.31 <~ (1826 .°173.0.23 . |355 167.2 1773 19
145 503 150.6 1618 27 470 © 1581 . 1683 24 - 405 '.17452 ‘1814 18 ar4 1768 1867 1S
150 540 1849 180.9 46 508 1738 1881 41 _ 4457 :-1898" 2000 31" |45 197 2108 27
160 S70 1848 1800 35  [S34 1734 188.0.31 .~ 4657 BBT 2024723 (432 1955 2089 20 =
170 818 185.6 201.7 41 578 194 2083 38 498~ w ‘2224 27 o enene LI St
190 397 2112 2310 s2 650 2213 2400 457" , 555 2387 2557 33 S14 ~ 2459 2622 28
220 804 2504 2733 59 750 2608 2820 .60+ | ‘698" 279-. \2976. 45 |se4 2863 3039 38
245 875 2538 2843 81 |824 2678 2964 72 723 293 - 3185755 674 3043 3285 48
040 8 12¢ 32 347 19 115 335 361 16 |08 347 372 14 o7 - ,a&s 38392 | 8 366 9.0 10
04s 143 448 477 25 (133 454 482 .21 123 479 506 18 13, -4 517 16--7 104 501 s28 12
0so0 180 458 511 26 168 484 536 232 155 s08 s59 19 144 s:l« 17+ [132 548 597 14
060 212 €42 700 36 200 677 .733 32 ji87 n 76.4 28 178" .. 1’193' 25 164 758 &0 22
oes 290 814 9.7 28 274 856 935 24 253 885 974 2% 23s: u 190,75 6. 217 96.1 100.6 18
0ss 338 1006 1096 37 318 1059 1146 33 258 1108 1192 29 27&...115:3 1234. ‘25 25 1195 1274 22
100 387 1172 1259 27 1363 1230 13¢5 ‘24 . (340 1287 1369 21 387, 13;,5”1417' 19 ° (235 1385 1463 18
120 4491 1265 1380 35 416 1336 144.7. 31 : | 391 1403 151.0 28 L:lé 4 344 1526 1628 22
130 500 1485 1606 29 |4s6 1552 1667. 34 .-|434 1613 1723 29 370 1717 1820 21
145 S21 1539 1653 29 (487 1616 1726 26" -|454 1888 1794 22 3 181 1910 17
150 59 168.4 1848 49 526 1775 1832 4% .| 494 1861 2011 a8 431 2018 2155 28
160 580 168.4 1838 37 554 1772, 192.1 .33 S18 1855 1909 29 448 2001 2137 22
170 644 1803 2069 4¢ (801 :.19;29'214.6-_ 33 1559 2067 221.7 34 I
130 724 2162 2067 6 |675 2265 ' 2458 49 {627 236 2542 42 535 ‘2522 268.8 31
220 83s 2569 2809 74 779 2678 289.9 65 - |724 2775 293.0 S5 620 2943 3124 4
245 S04 2587 2604 67  |8s2 3731 3027 77 |80 . 2867 3145 68 658 3108 3356 52
. 030 10 133333 36t 22 123 349" 376 19 114 262 388 1o SA Sa s
04s 154 a7 NN 2a tan am e e
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HVAC Course prep y\
o TR TR |vey ntaemo guzU, 36 [535 2522 268.8 31
— o3 2E¥ 2809 74 719 2678 2899 65 - |724 2775 2980 85 727 26S 3057 48 1620 2943 3124 4
245 S0 87 204 &7  [8s2 27131 3027 77 (eco . 2867 3145 es 749 292 3354 60 " [esa 3108 3155 s2
. 030 10 13333 %6t 2 (123 39 s 190 |14 262 B8 16 1105 747 '509, 14 | 3 383 408 12
045 14 47 500 28 (143 487 §1.6. 25 132 503  s31 2 122 . S8 E43 18 e e s e
050 193 474 529 20 180 0.2 556 28 168 528 580 23 185 - * 851" " G0.2 19 143 572 82 17
%60 2668 728 40 212, 704 762 36 200 739 198 2 187°-7ac 825 28 (175 sot  ese 28
oes 312 849 935 2 292 89.4. 977-28 273 935 1018 26 254 1973 1052 21 235 1007 1064 18
- 09s 362 1052 1147 43 31 1107 1198 28 320 1153 1248 33 299 1208 1292 29 219 1253 1334 25
100 412 1227 T1310 a1 388 - 1284 CW37f 27 v 1263 1342 1426 24 0. 'f&ﬂ 1479 21 ofteer wee Y,
120 . 470 1314 1434 40 44 1088 1504 3% 419 461 1572 2 393 - 1528 " 163.6 28 363 15910 1836 25
130 538 1559 1€6.9 46 503 163 1752 40 468 1698 1812 34 434 1755 1865 29 401 1808 1914 25
145 S60 1607 1727 M 524 168 1805 30 409 1766 1875 26 455 1815 1944 22 421 1898 2001 19
1s0 538 1755 1930 57 563 1852 2018 o 530 1943 2101 44 ,496-'12.2! 2173 39 483 2107 2262 24
160 833 1758 1922 43 595 1882 200.8'38. 557 194 2090 33 520 22 2165 23 |483 2085 2236 25
170 ) 693 200 2178 52 (648 3091 2953 ¢s- 804 2174 2312 39 §61. 228 2d0f 34 [ e e
190 73 2264 2483 65 (T27' 23T4 2580 & 677 2476 2669 49 627(.5;;&-_’27;0 42 S79 265 2823 38
220 898 2704 2963 &8s '339 2818 mtr)s <1782 2925 3147 68 726;_ 'n1‘. 2.7 58 e s e s
248 983 2608 2032 98 908 ' 204 3159 8 los¢ 2084 3284 78 JBO1 3118 3996 08¢ |res 3243 4505 60
Lagend: Application datas s
Lewr Leaving chilled water lemperatura *C Relrdgarant: R-407C § d
CAP kW Nclcooﬁngcapacilv(grosseoolhgcapacirymmmvampwpheat Evaparator and condanser temporature rise: 5 K I 9
against the inlernal avanaratar oressuie drop) Evuparator Nuid: Fresh water -
COVPXW  Cre sar et inpyl FOvlag leetan Gk y 107 I
UNIT kw Etly T UKL POWOY input {powar inpul of tha COMMEBSTeS, CTINIC! Circult
and lans plus the power input of tha PUMP againg! the intarmal avaparator « Full lead correction faclors for Euravent laboratory tesl:
. Pressura deop) Net cooling capacily 1.000
COOoL kP2 Evaporator waler pressure drop efficiency ratio 1.000
Evaporator pressyre drop 1.000
Eﬂ Capacity at Eurovent conditigns -
K Note:
Note: Evaporalor water llow fatey,= CAPW)x»BGO ! {Spcyx 3600]
< . o g
Lz S 13 Hasin 46,k
. . . . < - :. ¢ A Lm_,j\“ .L')AJ)ALCJJ\_
Al Allall ¢ g5 0 salall 128 3 J oY) A8 Jiars ¢ model J s sl Aa |
e - . n . J\
: . - 8 a8 )Y (AL s "family name" chillerd) L) <
chiller ) pud Jiai 3 palal) 3 Qi 3T ol y
: i Al alilall > ISl Jaa | b
30GZ chiller J W) i Al z s <
7
Lewrec Co
3
ek
W
S "
128
161
7]
%9
oo . Z ’\[ z 3 5
© ...)1%a
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Chiller ) oy da Al obidll ) s Ax )3 Jiey LCWTOC aele G -
Chilled water out temperature Tyqter Your

» 5 @ *
°C 6 outily Wy °C 12 1 5.5 (3 A Lely Range s

3062 | wewre f cona

o

b4

Cap

W

040 5 m

045 128

050 |6|

080 19

08s 2%

09s 04

b 1

120 ’ m

’30 “5

145 %7

150 03

160 $29

170 573

| 1%0 646
Lq 220 744
%5 {819

040 & 15

*G( 04s 133
- [ 950 187
l!’ 060 199
085 %9

cas s

100 382

120 \ 412

130 pr

145 @

150 5‘“

6{ "\ 180 819
u 170 5%
190 n

220, ™

243 847

040 119

°C 40 = pae b 4 A Ambient temperature s# : 13 caall

1 / A4 / |
ar
VLUIINY Capacities (= 7
. R X

3002 LewT'c l Condenser entering ale temp © A * \V Y ‘\V

2 {20 i 3 Qe

P COOL|CAR COMP UNIT COOL|CaP COMP UNT COOL

KW_ KW KW WP [aW K0 KW kP kW kW KPa [KW KW kW ke [kw oaw kw ke
040 e Sz RS @ NS UI W[ RE %0 |8 B 10 [ 341 285 o I
048 28 417 @4 |1 a2 458 17 (10 “d4 470 18 le 65 480 13 R &4 @
0se 61 Q4 8y 2 149 438 %08 u M2 490 cae o - - .
LT Y

Air cooled chiller = =l 13 & UGS
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© e sa WS palic 4 44813 Caall *

3062 Lewrc Condenser entering 3t lamperature °C == ; 0 i
Hs s l‘
0CL|CAP COMP UNT cOOL cn 'COMP UNIT  COOL | cap cwp lmﬂ'
* KW W , W W v ke KW kW xw

040 5 ' : ' T4 38 10 % W1 %5 8
045 128 417 we 20 |19 42 458 7 [0 U4 a0 18 HOY  Ss agy 13 R e @I
0s0 15! Q4 85 2 14 438 508 1 122 23 2 18 127 88 %7 1 %' 514 %2 1
&0 12 ®08 61 % 13 838 €92 2¢ A es7 71.9_ 28 159 ®ms U8 18 n o 1w
08s 8 03 M2 22 42 80 273 9 28 86 912 28 ., BT M2 12 A4 SRR 12
095 N 942 1027 B M 0BA AT mnm ara s

- CAP “KW” ————> JLasYl (b cipiiia Lo g5 Lganiindyy ol G
- COMP “KW” BEE TN EETIN
UNIT “KW” ———  dllSoaa il 4 4S

z SIS oot 43 yla *
°C 40 = s 2 4 U Ambient temperature ic z $USI Jaxi -]

°C 6 osli Wéyi°C 12 1 5.5 (e A LelhyRange s * LCWTC e Jaxi-2

085-30GZ s» ¢ sl Lgia s 200 e (Sal 5 CAP “KW” 2 M Load ) = Jaxi-3

ihox =
Cooling capacites o V2™ U 2

: \\%Y
30GZ Lewr~c Condenser entering alr lamperature ~C |9 C}\V? ‘ Vo NN ¥
. 25 30 M2, 3s 40 - 4 L
; CAP COMP UNIT COOL|CAP COMP UNIF CQOL|CAP COMP UNIT  COOL |CAR 'COMP UNIT COOL|CAP COWP UNIT COOL
- KW kW kW kPa KW kW KW .kPati kW kW KW kPa [KW KW KW KkPa kW kW kW kPa
040 5 n 302 328 15 102 315 340 13 - | 94 328 351 1t 88 34’ 358 10 7% 341 365 8
04s 128 417 «s 20 18 412 458 17 110 44 470 15 f101 455 480 13 2 &34 489 M
0s0 161 4.4 285 21 149 438 508 18 138 479 s2¢8 15 127 498 547 13 16 514 3562 1
oso0 182 606 651 29 181 838 692 26 |10 667 719 23 158 85 745 20 148 72 770 18
08s 259 763 842 22 (242 801 e78 19 225 836 912 17 208 « 86T 942 14 192 894 988 12
0ss 30« 942 1027 0 205 989 1071 26 265 1033 1113 23 248 107.4 ,}15.2 20 230 11y 1187 18
100 351 1102 1185 22 329 156 1235 20 368 1207 1286 17 286 1352 1329 15 268 1204 1370 13
120 : 393 1183 1300 29 76 1258 13683 28 353 132 1423 23 33 - 1?7 1476 20 309 1430 1529 18
130 . 445 1381 1493 31 414 1442 1550 27 7 (384 . 1497 1601 23 1355 1545 164.8 1§ 326 1587 1685 16
ias 467 . 1441 1548 24 435 1512 1616 21 405 1578 1678 18 45 1664 178.1 13
is0 S03 1582 1734 40 474 1665 1811 3§ 443 1743 1884 30 385 1882 2016 23
160 529 1577 1722 20 495 1558 1799 25 - l483 1733 187.0 23 399 1863 189.4 17
170 813 1767 1919 35 534 . 1844 1950, 31 (498 1615 2055 27 422 2031 2164 19
! d 190 646 2017 2203 45 801 2111 2268 39 §57 2186 2366 33 473 2337 2495 24
‘L" 220 744 2079 2589 59 693 2476 2673 S1 " |843 2566 275.1 44 547 2711 28789 32
245 819 2441 2725 T 770 - 2573° 2841 63 {721 2696 2050 s§ 827 2915 3147 42
040 @ 1S 308 234 16 |18 921 34§ 19 S8 323 358 12 82 5 373 9
4\6\( 04s 133 427 455 22 124 442 459 19 114 456 432 16 96 476 sc1 12 |
2 o0so 187 442 494 22 155 466 517 19 |144 489 539 17 122 s25 573 12
l[\ 199 618 674 31 187 651 705 28 178 68.1 734 25 153 736 787 19
& A S| 1B S e g LSANNEN = -2 200 916 99.0 13
s 963 1049 32 295 1012 1095 28, 277 1058 1139 25 240 1133 1216 19
100 362 1125 1208 24 340 1181 1263 2 318 1233 1312 18 . .[275 1324 1400 14
120 E 412 1216 1328 31 389 1284 1351 28 366 -134.7 1451 24 320 1461 1561 19
130 >. 463 1415 1530 33 431 1478 1588 22 - (400 1535 164.4 25 340 1629 1729 18
145 484 1473 1583 25 452 15487 1652 22 421 1612 1715 13 360 1725 1823 14
150 521 1815 1770 43 480  170.1 1850 ‘38 458 1782 1926 33 400 1925 2081 25
180 S48 1612 w7ea 32 514 168.5 1838 29 ' |480 1773 1912 25 415 1809 2041 19
H 170 S96 1811 1987 38 S56 1852 2042 33 516 1964 2108 29 1441 2087 2222 2%
130 871 2064 2256 48 625 2161 2343 42 580 225 - 2423 38 493 2398 2559 28
220 774 2441 2660 64 721 2542 2745 55 " |670 263.4 2825 48 |0 2786 2958 35
243 847 249 2784 76 796 2625 2901 €7 -|747 2752 3013 &9 «|651 2979 2218 45
040 7 N9 314 340 17 |10 328 354 15 - < o TR T VR Y S
04s 18 a1 oz an anm 1oma —— - ot
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DAY A At g) ) pea i AT 2 IS

HIGH AMBIENT

3 il
Alr Infof tempocahure
&£ < mc 3rc “0"C e 48°C as'c 50°C s2°C a0°c 4z°c
pey e i#i as,, Plias, »|ae, o] a » |, P o ,» |Oo , P |G ,Fl G, P
L 10623 | 3095 | w05 20| Ses 3 932 48| 335 | ws | 0y | ws | g9 03 |87 | 414 | 882 [422] 844 43,7
Tz 312 | wie| 23| WO1E| 333 | WS 35 | 952 | 89 | se3s | 302 | 225 (308 | 207 | 412 | sse 42| se9 | ean
100 Kl 1112 | 318 mu.)] 27| 1074 38| 1wan| 3ns| 1017 375 | saas | 328 | 978 | 402 | M9 | 424 | B9 |2 -
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
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: 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
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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 - | — —;-"

: P" ’ ' -

s / -
L) : : | o
Too £ = —c— r"

3 - .
=0 & "J_

:,A -t

z — 1

S04 3 — _‘u

-
ss0 _"_"/ .

3 pees]
o '7% r//

P 1

o
. |~
‘“.AIA ALz TR TTIFR T TN AALALALL n__““;u‘ AdL . Y 2R A -
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iday 20 o s § el Caaguns el o3n ¢S1y lbuall g i gl i Jasin § AT 2 SIS
Capacity factor J) Leie cusa

.MODEL J 43 cuain Jsaall g

el
3 e HgE L
3,,0::; ::25.‘)"

=

26477

y . - X

0. | i

e A T,

Oniedd

!

e !
B TeT s

¢ 09 - - o lah e e 'ca acity factor

: ) aASY) A8y )b

A Jiay s Jial curve ) aal ae akaliy o (Y ol bds range e Ju -
Mﬁbd\lagjaﬂ \&(LM’ ¥ ‘_;J\ijb J\&ﬁ@éﬁa@d ) qus\lag.aeﬂ‘ Approach

capacity factor J 1 jis ol ) oy Jju ¢

A Fadiall L8 b LS @ Jasal Ty Jeally Jaxia Wy Jgaal) **
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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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10- Fans

10-1 Types of fans

a) Centrifugal fan b)Axial fans c) Propeller fans
* it used in air * it used in ventilation *itused in small
conditioning “AHU,FCU” Application such as
crmft  ap| kitchen
L) i g
- not over loaded
- Forward
- Backward s At g
- Radial : not used in air - normal
conditioning, - tube:ulad Jase vie 3 53 Jle (bl
But it used in compressor - vane: sy A zloal aua s
GJBJ\ ;\}@J\ @)}JC_’\JM
TP G 5 0 B T ] R D
- s 2 W
3 2 o6 IG5 N P D B N

_° THLACENTOF FAEL DELICRY CAPACTY .

Fic. 11 — AXiAL FLOow FAX PERFORMANCE

VascaxiaL Fay -
ey Drive or Direer CoanrcrioN

TrstaxiaL Fax -
Bruy Diwive ox Dinvcr Coxyecmion

QEC:01111001659, 01222284244, 01090047420, 01129269686

Page 95




HVAC Course

prepared by \ Eng.hosam eldin samir

* comparison between Forward & Backward Centrifugal fan

a) Backward b) Forward
-high CFM - Low CFM
- Low speed - high speed
- Low noise - high noise
- Low Friction - high Friction

- Maintenance l

- Life Time T

- No transient zone
- Cost T

- Not over loaded

ccem bowe Y

- MaintenanceT

- Life Timel

- transient zone

- Cost l
- over loaded
~cim4 wpl
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10-2 Fans in HVAC system

a) Fan section b)in line fan c) roof top fan
* it is HVAC equipment G gafand G- | e saFan oo o be -
;) el - zlall e aia AR 5 o lea Ja1) edand
- single fan: Lay 403al) g e ool cand
o 3 ke 4adfan J A Gl -
indoor fan (axi s 8aal 5 diika Fbdly 4847 0 Ciladi JS *

- double fan:
out door ey ¢ ik e 3 ke zlall -

10-3 Roof coordination: mhuwl e & iyl aal
a) Relation between fresh air fans & Exhaust air fans:
uan fe Lgalad) exhaust J 5 fresh &) (wfan JS o) cluds ay -

= P

<—

e ><

shall glile § adledll Jaas g def (e canid) sl fresh ) oKl s Lagia sas 5 &5 -

=3 —
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b) Back pressure
Liad g Jaila o8 (30 2D am e 0l (a5 2 o A

1D daluall Syl Al 85 el yud

o B

44—
-— —
«— —

fresh exhaust

;
AT TR T
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10-4 Fan construction:

e

POOR

GOOD POOR
Ducted inlet .Condltions

—

g _ i_ ‘

Non-ducted Inlet Conditions POOR

<-
GOOD ' JL | POOR
Ducted Outlet Conditions
|
| D —
| —
- U ; '
= -
Non-ducted Outlet Conditions
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10-5 Fan Specification: s sl

1- Flow rate: (CFM ventilation)
2- Head : static pressure
Total Length Jtus J skl JBss pumpdl & shad (s

=F * Total Length * 1.1

lid W Duct sizer I o
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11- Ventilation < s

Steps of desge:

1- Calculate required ventilation CFM

2- System of ventilation

1- ventilation CFM:

Volume of space * n
CFM = 60"

Where:
CFM —, exhaust or fresh , Cubic feet per minute
N —» number of air change per hour

4 pala n 4l Gl JS*

n=44cludl el el Huad &Gl e e ) e areail) S dale saclaS 4 -

Axial fan-Jl pasiciy **

" S adas 2 i CFM

QEC:01111001659, 01222284244, 01090047420, 01129269686 Page 101



HVAC Course prepared by \ Eng.hosam eldin samir

Air Change Rates

N
&, L.

Room

oFM Volume CFM

Air change rate per hour can be expressed as:

ACR=60xCFM/V (1)

Where;

ACR = air change rate per hour

CFM = air flow through the room (Cubic Feet par Minute)
V = volume of the room (Cubic Feet)

For example;

Room = 10x10 x 8 = 800 cubic feet

Supply Gnille = 10 x 8 x 6 with & inch flex duct attached delivering 80 cfm @ 0.1in. static pressure
ACR=60x 80/800

ACR = 4800 CFH (Cubic Feet per Hour) / 800
ACR=6.0

Conciusion: The complete volume of air filling this room is completely changed & times in one hour when
the ventilation equipment is delivering its air to the room for that length of time. However, to be also
considared is that the comfort system delivering the air does not always run for the whole hour straight.
So to factor in the change rate, one must consider the demand for ventilation requirements based on
building construction, heat load requirements, and buildings environmental characteristics. Such as
shade, direction of exposure, glass, radiant, convection, and conduction heat loads. The mare efficient
the bulding construction, the lower the demand to heat or codl, thus reducing the air changes per hour
unless the blower is set fo run all the time in the “on” position as is normal in commercial settings.

The tables on the following pages show common Air Change Rates for buildings / rooms;
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Building / Room Air Change Building / Room Air Change
Rates Rates
-ACR- -ACR-

{1/hr) (1/hr)

Barber Shops 6-10 Dress Shops 6-10

Beauty Shops 6-10 Engine rooms 4-6

Bowling Alleys 10-15 Factory buildings, fumes and 10-15
moisture
Churches 8-15 Foundries 15-20

Clubhouses 20-30 Garages repair 20-30

Computer Rooms 15-20 Homes, night cooling 10-18

Libraries, public & Kitchens 15-60
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Luncheonettes 12-15 Retail 6-10

Malls 6-10 Shoe Shops 6-10

Medical Clinics 8-12 Shops, machine 5

Mills, paper 15-20 Shops, woodworking 5

Mills, textile dye houses 15-20 Supermarkets 4-10

Museums 12-15 Tavems 20-30

Offices, private 4 Turbine rooms, electric 5-10

Post Offices 4-10 Waiting rooms, public B
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2- System of ventilation

2-1 Free Ventilation (Fresh air) Exhaust fan:

Cost l l

_'Lj ).wJ"/ &
Fresh a8 (5 &< Fresh air ) O glea -1
B8 bl saie g latid ey Sl ¢ ol g0 el jeSI A8 e (T

aaludl IS e Fresh J) @) 58 glasa -2

2-2 Exhaust Fan, Fresh Fan:

L /\e\xhaust
=( \ Y
resh N /\"\ exhaust {
\ 0 L L 1 1 0

gla

i
LT 17TV

Uf h

4 Y N
Solar, Transmission,

Internal, Ventilation

Lo 4 gl Gl B 02355 (2 ¢ 1) :apale
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2-3 Exhaust Fan + Fresh air A/C Unit:

.w“Sa“‘j A\:\‘}é‘l\ .-“.) -

AlC

EPRICH:

i fresh /

o

Jaay/
Solar, Transmission,

Internal

~

)

1200 (3 1800 4Nl tie dc jul) o (i jidia -

(Duct Sizer) J) alaxiulDuct Design ) 44 yla (i g
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