Duct De,s‘:sn ;

e Tatroduction.

Tn any mechanical _ dreulation hieating , Coollng, ov
vent:\u%‘mg system. the Fan or  Fig mw,_‘r hWave udeimte cqoaci\:‘ﬁ
o deliver e air gruumi‘\‘\:g rgjfu'we,c\ at a stakic pressure egrual
o oy s\]skuj 31’60\”0"/‘" Mesvsata - Sbal et dance offered
\o‘:) e duct  system.

The = stgee o Mo o aee Y the waximuw aiv vdociHes
whick s by u_sec\ withewt camsin_} undue nolte ov without
Lamsing  ext sive - feteloav ot

= rec\'cmjﬂ-,mr Jwa%) 4 vrotio o#F .l\\’_.‘_ iy called aspect voie,
s E envel ke 611 (9oad prackice ) ARl vadio shoul)

vever e ntet d 10 2 ¢
W

W

~

,D“c{--desljn pm(‘.téwﬂ? >

®

153 Lo_j swk  Hie wmesh Convenlent sgd»cw\ ok p\utiﬂg 4+l Varieus

\ ¢ \: QX\AQ\:! +o ob tain a é(%u\u'}f. é:s A bﬂ¥?¢q and '\"u ‘(:"\C;\‘. ;o. ‘sq
\" CU_V\S*‘('-.A ("Y\Cv\

N
27 Calenlabe 4§ v \"zﬂt""‘vﬁr“'ﬂ"if ot cach duct ov\k\{)(»,'zowz

ot the _ib‘ji:"\é\‘\“(j (HQW)'\W\D oY Cooﬁd"} load ) -

<

3. Determine Mg Sizer of Blhieie cutblel Lvmacler | Usingy

d))\r.)}DQf ve\oc;)cj_ ovr Pre;mr'e, Arm{: E\a &eilvar the \f?r?_uirul
Cj‘uaﬂ’titj.

-68-



4, _ leo«\tq')te tL\Q svze o(l

each &ud bj one of~ the f-oHowag
methods s |

(2> The Assumed - Velooity Mebhod , ( Velo R IR
5 wethad ) :
c.,:}'.) 2,_,19;}(’,;—)
(byanches) @J'J,éot A U

da-..?tfl ('Ld;" L

\,\;3\4“-‘; Ve\od\q Vi daken ot Hle
?‘ -8 2\ o\A%lQ/{ 3 Q,v\(\ *\’\e

velocihHies  are

\QWCTQQI {n 4\,\3
AN ok'("\»t( Vel eug

broaaches are “Felea off.

(b) The constant = pressure _Drop  Methed (Eaual ~
£rieMg me,‘\\vwé)

(c) Balaw B

Pre.lsu\re o Lou Mt‘Hnoz\.
.9 AP O ; : 5 i e
(MataPuel DI P LLL () ¢ halad) G s 10 005 (bia) g =00
(d) SteXic - Reg ain Metho d .
B. Presture Jostar YA o (‘ﬁw:“cf
e

Q CewnYy -Crowxx
resicdance o Hilow

of area (shock losses )
(i3

2- ‘(:\/ls C.‘&‘I\OV"._.?“\
. c\/\om3es

o 4 Vn d.\,r-\C"\':u-« (f\r\o(_\.-( K"‘tv«r\cu\en-‘:e_‘f

3 RS ¥ et > ke - =S 3 - e g A= - -~ i
¢-_>_\_J wt LY (cix_,"S\ y2ns o ~ras La B, e Cun C Ve ) \%ﬁ G 3Lk Qva.\g)\d_.f
(d FFasiam P ().l——Jﬁ A_;‘;'t)\ ﬂ\j_:‘.ﬂ,,-ﬁ"d;::- pryay

Ex-1
Das\3n o gweT 53(45*\. _\‘,\.«F‘o\g(v\j 5&\/6\"3/\( g@{@}(e;/ TR s e ‘C‘j
T e, - waoids waosesi s e Capor cisru) \’f:_xim\fﬁé £ s howmn -
\'\wx',‘\v»oc‘r‘.oﬂ}, ax @

PR ER R

LI WO §

The bu\\élq”

d
he dcrﬂ. of Hha  dyumk
vavktesd flues

Qc\‘«wot excee d

c\uc'{”!
7
'H'\o\vx 10" «

éee()ar



4 /

S ST 2ol S S
T | [ 1200 Cfum
12690
7 E,F
2400 ’EZ: C | \:\ :
gh 3 1o Rise
N ' |
H G- c
P
L Wady i
So\\‘\‘\:\a«\ ( bdsf/& o~ , - methaod ;

Ta‘)"mi Cfcrﬁ, =~ Jeoo + Jboo = 2600 cfn

3 ! :
The velogidy A wain dueT g Foleen
3

The duced ared . A = s

@ Avea B ey

Zhon o o (T LS Minprag)

T
.. w= 577
Fry o ‘}""Liﬁ ([‘Z\Z/) > +he Civreul

FLLiay ‘Q%“:VQ}{,‘;\'{’ (D) ")’
D= 31-50

Fro m F:;j_(;?'»\«‘}) Farhaplien i Yol Jo MG wokie cdec bt %4 00

D= 331. S />

£’Z o.-52

[

[iv. B0 o Hoed)

beaaek SERRE Lo ado b8 fag it

Fva e \:fj. !

s
,‘}Q&u‘} > !

Crews. Tabile “bpg gy o 5 Wa 307 (whan Hi“’)fli
%vin'%\{r{(\ 5 LY4eo0 C,,ﬁy.? f- 0024 |

Frawa  Bigl Ly ol B s

A Faplpalipnagy s P L o [Whew B '5”)
bveoa e b (cogz s i Ess thee o, fd 0.0}

DERA £39. (1o yw) 5 Sl (550

Fvown table (12.2), RN ;111 (wWhea 4+ = 161’)

af 1200 fpw [ Table 172.4)

Cg’m



riser (EE) , lzoeo ('r““,a )C: Qo2

‘S“\r—aw\ ‘g;j. (I?_-W) 5 . D= )S-'I,U

Frow +uble D)., oW Zoﬁ ( when H:)oll>

Checle  abyut e Vdocih in dhwe vree EF

Vo V4@ P Y4 % 1200 = 86y ’Cd"’“

Hw (20) C10)

TWs value g Compared with W naxiww  vecommen ded
N

o Yebile  (13.w) oAk s «ccep‘b«Ui~
Fovlr Hw (efFt branch employ Al Jame  aetaods,

To Fnd Hhe (Ljw) values For e apprpvriate elbows |y

¥?3 Eresa)
o026
P2 IR
5 - = 213 L= ) : = i i e
W =[o. 33 — g =8if e llBae DAY G
LQ‘} C:‘__‘g‘g(,L_‘,) t.\s)\
(AF) iy Hu tonges 4 Jucd
T RN
*- R/V\J - IS ‘Fb" Ib\"ﬂncv\aaj«
k Riw = o35 far . Hgen
< / 256 T, Py zf‘ﬂ*f% ) A L)

: r'd
Leg = (28N Aoz s, ,
A o o T i e L,_.,:_( L;:{e/w) o

30 Wk B AGL 6 (1
LN e

LtﬁD‘: (H\?)(_._.__tz Y= 37
=

7

i—(ga = (25)<T~):_ 'ZJ/ Dlgo

(Y

R

;’ . / | i
g LIS A %o : /
e S



ic el g,iu'«va\eﬂ¥ llmﬂ‘Hﬂ Q—ev’.ﬂi\aowj

(63 3 Wi Tis14
’
- T=ESEM
Tote length = :

!
20 4 20 4 Lot 204+ B+ o 4+ 9FM = 16S .y
e Cal Cu-\a.“'rG - °£ FY“\(“*'Q 5 \'\a_,(

less 2

(Totct( e,iw\/q e_y\\: ftn:)‘H\ ) = ( LM\J)"\'\) —+ ( U“_\(NO\\(«\‘}' «A&i*‘\(ﬂ‘\d\é ltvv‘jH\

v elhowy)
= %y E 165.4
Total duet s« elbow Fricken lots = 16sM 4 iut *‘_—_"046 (sabtq Fachorts]
_—== 16 |
s 0‘\38 ;'\'HLO
*
SPRz 6.5 i(’“‘"“‘”(‘““““) V2ol a0
16 0 Yo coe
The weXk static preslure tass 4, C‘NC‘L) kwél) o
—= 6138 601 = oWk - HD

Fo\,vj i} YQ.‘%\A{YQA 4‘0 ov Yy Cow &

tha o ceessory ‘\«‘3\,\&??"\%“- (ﬁ:\i-w;
gl , <o ek N HkyT et urw sjshﬂ,\, :
Thae fan

selecked  musrt have o Stadic Pressure ot less
stabic  Pressure  (i.p0)

N\r\b\/\ AQ\; V{r\'.o\_‘n

o dodal
Fbvo C‘P’M~.

; 72 \/n’- .
S"(‘a\‘\\(. el T N S?K -\- i R e ¥ 3 ‘\S
£ (GE e Fenetn (Lo g
Chg

{whaw Ve LV
o LSV )
Ooj
e %
i g {6 oMo oco
V‘”\W{) \/5: Stur¥ V{‘-°C:L“; L
Vf_; %x’v\ex\ VQ\'\Q{,.\‘E‘“}
Rps L =
~ H %) (:‘/ ‘ ;‘r
(st premure Loss] SPL =1 05 %( S WS e { ik NSV, )
Yyso= b ’4’JG§ /: j’ ¥



¢ Static - Regaly Methed - Du?:m;

Fgs- L1z-n) K(l’L.rL) have beew ‘Pmpané 15 'Pu\c}\l Late

COM?W.\N’\J\‘:“S 3 +°~}’\l ( \7——6 ) Can \9{ Uuse é “"b c '_Ax\ikv\\“"k:)ﬁ w heve

P presure drop  bebween  outlets g 9¢  becawst of

the 3?&0\\5 \mgx’\f\ of  Ha J\u,k or becawnit of» {:f{‘b\‘v\f) lossey,

I
(\J

A A\&’\¥ 833 \‘Q_vv\ 'g‘v‘f

&Sc,\r\oc\\ vawet Jm*?Jgg 'H\e Covwl”*(ani
)’v\d.n Co.‘i‘t d \ ~ ‘H\g

d‘{qam“’\w\“*;i S \L{(‘A 0*‘5‘ “]:\\‘e)' S\*\a\/\)vx.

Stae ~tha “daib Jjg}—em) LoHow:«J} . ttad seee bl au‘:jvs ik

4

exceed 1o on ent side , and the

usiwa & enskand ~pressun c)\-’Q‘}D e Med o T e e A,e(ﬁ'\-\ ol
cht Lamne*.

presgure ot Ha
il ek 9 Wes wmwt  wot e ey S P

VoD ,—mo@ woﬂvw‘

’ - 2
E 247 Dee c 25 g 3sa0 CF
/ o / , el Alrou’\
72 YA i
‘ 3 W el gy Sy
ﬁ -

<N 25 R 2N
foos Chm

~F3



Q‘L- A S"tom(\qvé RV Palley +\w“aw3\h ‘H«e cl\kc,* 531’:—(’/\4\

OF R Yered -
ence  AS  Showw  in ﬁ?a. T he

qvwa,je_. Vttoc:"j 0./% ma:vx
év\c.'\ 13 50 'F?"‘ 21 F25F b o\v&('\' At.()‘H\ [ chosen to &:e,
( l(%//) . EJ WJf»\J $he  onttant o preisure Jn? wmethoed

{';V\é "}’\'\.,\. dKC,‘ES J;Z?_, [~ 32 A ‘XJL\A "LO'L@Q/Q

pressuwee ok
P Q ;v\"” ( A) ~

K17 5000 ¢fmm

Tc

/

80
/ ’
8o ¥

Sy B D

Fan ?0/
| 8
b\
lboo e~
go\%*'\av\
~ Mula Duet -[AR)
Q: Q=\»/
3600 = Wt ) ‘. \N:'S(),,
B ( YU )(8 ) iy

Frowm ‘\‘«\3\( (11,2) 2o PDa 270

2
Fvv o

F“°§~ (v2~4) e F‘; 0-e 38§

/

VA H,LO / fuv <o._+ 3b00 C{M,D:'Z?-;)

_\b\’l\\r\(.\r\ (@()

L 2500 C#w\, £= 6.035)
7]

s 2%

Y

W - 2173

_ bvranch (DE) L Lo % S L 0-93§ )

B = Zo\g‘)

”

S
L«\r\LL\.(.:

)
~o

)
4
<

-



L& Cova GlINCEs & 674) S e
g 6040 000

SPR =

4

<095 — ©:905%9

(¢4

N oA shtic ?recs'mr( loss ~

.
3 1y

3
o |

)

- a.n
— U v

==

_3s-

in. B,V

-H. 0

p 2%

Tn-

H, 0



Qg_. Alr  Passes 't\'\nmg‘n Ho duct S ttem

9-\‘3. T averaye vg\.ui&n

AWL‘" Ac\o"'t\ S Q\\osw +o LL
presiuve Amf v tHho & ( L=ood

J"\Qw\ﬂ \w

oo ‘Fy’m- TW

-G affice as
at  malw  duct 1
(‘LU) , by \A:Cn:)

size and Hae + 4»«»( preissure ar po§ﬂ+ A=
ngnoo Lo
F ”
—— n A wE AL ] ¥: o'l
/
io &
5 " e
/1‘ {57 i -
; G —
4 Nos. Swpp iy A\le;er)';so cfm + ¥E /
: 10
cach ona . & " & g —*
Solut s
Mala Ducd (ABC)
Q@ = ZBooo cfw,
= BN W*!Z>¢\\oo :§>$’-W:3'L~:?/
i 7
% B2
ronch (€G) £ (CDE) (1500 tfm, (zo.L)
D=6 b 1S
;'.‘;Y‘ck"";\" LC’_H)SK(E;) (?‘S—J C"C‘”) :‘;(,_,L)
P : (l
D=)2-% oW 1
Checte
Fso= (BN G p S VERE G
(R
LL - L 3 ‘, ,"1':’! N ¢ ‘\,/
ig = (m)(%j= (3 “>{2--/1°%~~§w %”3(’-’7

!

S B fued B

e onstuat -
L;“A ‘H«L o’wc‘)i;

N 4 ’
A HLo/ng



begs S(denp -]

=

/
:(HJ)(gé): g1g

L = ak) 64&“:'\6/

!

~

- 0666

l

Tadat (QW#L = 104 1€ 4104+ 10+ 10416 :’?6/

Total Frickisw lagsts = TR °.! - 5.0%3 b
ls o

SP.R = %i(“°°‘8\9)("°°f‘8‘3) J= o016%

jovo 000

N ek static press. G = o~033(3_ on\k%

w W0

o Rl

:0~0(76;\ Vi “\_0

——
———e

=



Q3’ Asr  Paisrl '\f\\mug\\ N duck 5‘33‘¥bws of ;V\é\«X&Y\\mA ‘bu\\\éqwb XS

shown  Tv Ra. The  averege vels ¥y ot main duct 15 1300 fpw .

The  duck depth s chosen o be (16), by usiua e Comitant

pressure Aw? wmethad ([ £z 013 T a0 [’ ) | Fnd e ducky

Site an A "‘t‘\at ’\'-a*a\.l PYtisure oul:- Po?.-.’r A

ag7 1200

/|, 12 > o/ G\_ A_L:ﬁ:_,i»
P — i \ o o’
QY » ; B c i B
J
10] 49
e €
4y LA
I ctm
Sa\s/\)ﬁuvx 909 2000 CFm

e

M eia 'Duc{ (A B)

Q= 1ooo + 2909 4 1269 = Y 24 ¢ b
Q= A.V = (W4l(°>fl300 = 4 290
14y
=k w :29&
7
28 D =233
byan ch RE (Vooo L-F.—.\) L= 0.13)
.A rb:leg ‘5 e :~ \M: ‘OI/

bvon ch e ( | 2ov0 < FM 5 ;: °“?) )

De 1Y Sk b
bvaneh ep € (hese ribe - b=l
7z i
D:\q"S :. W‘:; ie
e e

Do = H’*“’) % g o W S £
oy

. RN |6

Lo "'":_Qki"‘_‘i\.. - —) = _H__.: i (Q =

3*)"‘\\«:«“*,3} (45 1 6 W I v ik



/
To‘f'av( (-(,w?ﬂm = 13419+ 12+ 10 +6,: 60
Totel fickon losses =GO iy °-13 - +.0859%

{foo

SPe - %{ (\300—!\15)(]300+\\15_l§: & Lo Ty
feoMo 0o

N4 ¢ ek ¢ presffure lorg = oc0g5g- ©.01372

~o.0%}26
g ]

~F9 -



Qq‘ A Au\c'{' S‘jS‘\‘% ‘%3‘\' O\SC\'\.Q\‘)\ wwnet 51‘\9\3% the TEe e W

‘mc\\m‘\?ec\ i Yhe Aieujra\w\mo&tg s e ch wi LI‘-}. shawevis

R ol e A R Ae,‘)‘\'\« » & ch,‘\T ‘Camnot e xceed (\6”) 0 OnA

side, Thd T by oy | ik T el Syt s e Mpah - B

sty e sttt pue i maed - B Yk ducts ,
size wnd Fhe  dotd progare ok geiad (A (L= oeoq Ta®O /o

%

1800 b N1 N\ !see by

2 /
Y
;So\v\\~:ov\
; G
— Moada Qwet LA@): )
e—_.»\/'\*‘*"‘/\")‘\"\w s C{’M
Q= AN
Wb
Sswvwo — (Y_—E \)_\f: (.___:..,I...-‘ )4 1189
i i IR
77
W2 36
N
= Seam ¢
‘\QVQ\,\(_\'\ cR - (13«: CG\‘-\) L:: e\o‘\) L\ara.‘\QL D i
g : 5
D - }<‘) ‘S = W= ‘\1
)3‘(5-‘«\'\(“"‘ RS (’5500 (_f—m) ,‘\,, 6 o"\)
A 3 //
D=23 b e 1Y
£ cv-6%)
- \oYa\qQ\f‘ D+~ ('a&) | b) ;
e S — 5
’1\:"3\47 ‘\"”lSg
L'\r\lc\l‘_ “-\> 3 i
i % s |8 = 16 Vv = ~_~V:)ooa ’(:'p“
o2~ [ et ) % —
(\ MU
+:3 z
: =) ¥ . L
Ccl‘ ;(—\:J ){ ,}’in > (L‘E\){ _______):G\\,\g o =T
v Ve e x
3% A P b ok / -
Tkl TP G5 66" S . gt Gaeg o
‘.(7-:_.j :‘,;t o :‘JS(i_' = -'f"lr\{ 5 A | a0 B
\ { (\lfa-—)ooo)’;il’fa.*\ooc) '} ey F e
S PR = = SRR T i oy
3 1 { §a4 0 009
I & 9] ))—\\,jL D‘O )%C
P s hafti f’/’ e =
-




Residemce
VAB: oo '{'PM
depth (ol ducks) = v

= %
s (viser) = lo

USL ~*\\Q Ccnj‘}q"\+~?riiju\’(’. d\f—a‘,
Vo Duceles YR .

o Torad  pressure  logs oKk

N
o~

Office
\fﬁ"3 = |29 Q‘é)-v\
A_L()'H\ (dvrun & ducks) = I(;//

%

s (visewr) =z 1o

Lse e L«W\Q{‘a\v\%‘— Pregeure C)Y‘Q‘)
Vo DweXy Site

IZ\‘?Q C‘Pm

W\L.“\uc\ ‘L: COM?\A*’{-;

H\d\\o A (\‘v (o va Y:v\}ft\"

%o T‘c.\bﬂi predyuve \vGU osk A .

R -4



Ans.&

N:T/(a:ﬂ Duct S LAR)
@= ARV
Gevo = (\'\“LM‘/ 8oo)
1M
4 "
So0W 2 SvoM o S 2
D=z 238
£ o0y I D
brawch (B¢D) , (isse cfan )
D= 1q.¢
b ! 2.'5//
o branch ( BE) e imee eAL)
L D:z&s//
W = 350
« brawth A BE) m. LR OGS
s iD= N
w=19"
« bvanch (ECG) i kA Zoe ¢ Ew)
A 1 R \‘?)-3//
W — 'Z/O/,
. hranch  visexr (GH) [ V3aa
2D \2’-3//
B Be
C/\«\LC_\<
AL
s 36RO\ AF
1300 = ( e )\/
oonp s by ke
TTE, S S Yon q € Oxr vho (it
Soo) me.

¢ )




’Jﬁ\ﬁ»q W e VJ;“ C/\AOSQ GSQ pPM

B -‘—\—4—‘: CR 9%:\‘5
w 35

eVbow - BB

Rt
Ltcha pi \’L)_ =

o tNepwr £ &)

W B oy TR Saeds
I Vas V6 w
/
:.L:__'_". 36
v/

1
~ ; SN s bE L Caysi S BR 4 25 )
Totalk c,grfu\vqlem{‘ (mj‘a = 10+\’2;+| + *
Stk
god v Eaaul 7 faii o
: o ) - G o O R -
T°+”‘/£ (;—‘\(\C,xl@\f\ LOSS- \10 A —
L“{SDQ—GSD\}{%OOJ"&SO)X: D.ooé?’% By 9
SPR- = L_:_,_.__.,_-_‘4,_»_.,.”-/
s 14 oMo 006
. 2
' \ bie = suo %G os08 81X
et shric pressure $ o \ 4
= o oM\ b Ve By

~ B3 -~



Ans: ©

s Main Duct (AR)
@= AV
Booo = (M)* 1260
I
. W = 307
7
D~ 23-7
‘F:°\°9 .\V\\HLD /\\r\)/
o brawn (J'\ (BCD) 5 ( {150 (,PW\)
5§ D:)SM/’

2

L g ot B e
s branch (BE) sl agse s EEs )
&M i 20(/.'
’r
W =-2%
LY‘ONV\_C,L\ (EV) > (,‘,}50 C’FM)
P \T)’\’L//

=]

w16
o branehh (EG) (1000 ()
%
LoDe MUl
W 147

e brrackh Yo (cH), {isse c€-\)

I

D= M2

S

W= 17
che ek

Q: ALV

yass s 105 B o
1Yy

-3y -

K



e elhow (8}

E—‘*-—“’—:U-;‘: )\1:'5
w2y
”
—»7:43
L o i 2) ;4
tjrg~(\'\3)(“*\—z———>:}’—5
ob\\oodcc‘,)
__\i:__l,}__-ell B -5
W I o =
p e
~—\J—:‘+-9
L lo ’
- (49 =y
oy = (XL )z
afisns e
e

To'hu\ Qc;(v‘:‘lo\\b:-.x lwrj+\" = 3404y ik 4 ("-'LS{-‘%{P *‘“‘\‘\)

= SS-:}/

Totad ™ fiehen loseis ge gy} 0@ 90 . 5685 4o 1.0

Yo qQ

SPR= L v'?—-w-»mx'uw‘m) } SRR UL
'L— —
16 oYo oeo

Nek s veXic PYriswee baie = vho g 55 89 0LLS

20\031—\\ \v““lb

—

—

-



