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Design Of Air-Distribution System in a Duct

Hyung-Seon Kangt - Byung-Ki Cho* - Young—-Ha Koh#**

Abstract : The purpose of this paper is to obtain design method of air-distribution
system. Air-distribution system is composed of blower, duct, diffusers and measuring
equipment. The air-flow rate from each diffuser is not equal. The air-flow rate is
calculated with the combined equations which are Bernoulli’s equation, continuity
equation and minor loss equations. Inlet condition and outlet condition are adapted in
each duct system. Then square difference between function of maximum air-flow rate
and minimum air-flow rate is used as an object function. Area of diffuser and velocity
are established as constraints. To minimize the object function, the optimization
method is used. After optimization the design variables are selected under satisfaction
of constraints. The air-distribution system is calculated again with the result of
optimized design variable. It is shown that the air-distribution system has the equal
air-flow rate from diffusers.

Key words : Air-distribution system(Z71%u&A]), design variable(ZAH<), object function
(Z2AT), constraint(A&27), minor loss(=5-7Hzh)
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Fig. 2 The graph of simple duct system
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Table 1 The flow rate at exits.

FLOW RATE | penon )
EXIT | EXP | 1-D | CFD | «ID e~CFD
1 1.75 | 1.34 | 1.79 |-23.16 2.48
2 1.38 | 1.45 | 1.50 4.79 8.05
3 0.85 | 1.20 | 0.58 | 41.50 | -46.35
4 1.34 | 1.50 | 1.31 | 11.55 -2.13
5 1.28 | 1.42 | 1.25 | 11.72 -2.16
6 1.52 | 1.47 | 1.60 | -3.07 5.36
7 1.65 | 1.62 | 1.70 | -1.52 3.46
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Fig. 7 The flow rate at optimum design.

Table 2 The flow rate from Exit after optimization

process.
FLOW RATE (m’/min) ERROR (%)
EXIT | EXP 1-D CFD | ¢EXP | &-CFD
1 1.557 1.43 1.497 .99 479
2 1384 1.43 1474 312 318
3 1428 1.43 1412 0.10 -1.16
4 1377 1.43 1.374 -3.61 3.82
5 1353 1.43 1.367 -5.29 -431
6 1.347 1.43 1347 571 571
7 1.306 1.43 1.370 -8.58 -4.10

vl Az g eal A 23178 8%, 2007. 11 / 959



19 A&7 oA 37HA sl AelA A2 ZAghol
A Aelg dveEpi U 2¥ HEF dAM=
CFDal Aol A @& Agho] 4@} 12 4ol
A 2 Ay 27 G2 Aok 3, 4, 5, 6
FHET ANE A8 CFD sidelA vliis H
LA7F TAE HA HA Heo| HEol HH
A= 7—] 0 01- }\ o]ﬂ.

o

3.2 B
443 Mg olgdl FES FF BHE A
AAA 98 Aol e 2 AEL AL S

AR
(1) 9&2], W23y g o] 13 842
ARAFAt FF A 13.9%E 7HAH AF A
g f7F Ful dAds A5 F Ui
(2) A4z} o] BE ol &3t LY HFS T
g F ode AT 28 AAF2EZAM o|EF
49 #F BuiAad = ’éifi?‘?}‘}"it}.
(3) 48 AAHUFE
A= -8.58 ~ 8.99%°

[*]
d3HA FEFEHZE 2E & 5 A0

L )

[1] Faye C. McQuiston, Jerald D. Parker,
1988, Heating, Ventilating and Air
Conditioning Analysis and Design,
John Willey & Sons, 4th Edition, New
York, pp. 461~535

[2] Tsal, R. J. and M.S.Adler, 1987,
"Evaluation of numerical methods for
duct work and pipelines optimization,”
ASHRAE Transactions Vol. 93, Partl,
pp. 17~34.

[3] Tsal, R. J., H. F. Behls and M. S.
Adler, 1988, "T-method duct Design,
Part 1, Optimization theory, Part 2:
Calculation procedure and economic

analysis,” ASHRAE Transactions, Vol.

960 / g=vidAx o B ea) A A31d 8%, 2007. 11

96, Part 2, pp. 3~31.

[4] Tsal, R. J.. H. F. Behls, 1986,
"Evaluation of Duct Design Method,”
ASHRAE Transactions Vol. 92 Part 1A.

pp. 347~361
(5] Hillel  Arkin, Avraham, Shitzer,
"Computer aided optimal life-cycle

design of rectangular air supply duct
systems”, 1979, Vol 85, Part.l, pp.
197~213, ASHRAE Tranasactions,
[6] olth$, ubE A, vhd$- 1998, “BEFREA 9
E A olU¢HSAHYHE o] & HET9
Zegza” Iz A10d A
13, pp. 66~78
{71 o1, olAd, AFF, LHE
HES f%F BulEAC #g A A

83 FAE A=A,

M (=EE)

196644 2248, 19914 =Mchstm MY
71AZEn E, 19959 S chEtE A
ABVE ER@EAIA), 2005 Heic
g;_!-j_ tlI-Al.J_lJH xoi(.._aruu\l.) 2003
A ~ginj ZHolZehet SHOIEN CAD

CAVIZH Felm%, (PEUBY o7
A}

EHI|(F5iE)

19519 11944, 1981 =ACHEtw 7|
A2 B9, 19600 5 che A

E BB, 1966 5 chstel
SpAbalE (RSN, 1981~ BH%]

xHMolz

ti st 5ol 2 CAD CAM=

A
o

DHEHEHA)

196011 1084, 19851 =Mchsim 7|
ASetnt EY, 1987 S CHEE MAt
IV ERUBSAMAD, 1992 5 chSfel
SARRLE TS BIErAY, 1904 ~ B
zMolZist stole|=2 CAD CAM
imEs



