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Comparison of Hydraulic Characteristics Between
Enclosed Duct and Open Duct in VAV System

Feng Meng, Li Nianping, Ni Ji> Xiao Shubo
( Hunan University, Changsha 410082, China )

Abstract: By measuring supply air characteristics of both enclosed ducts and open ducts in different running conditions
the differences in hydraulic characteristics and the quality between the two ventilation modes are analyzed. and the possibili-
ties of the two ventilation modes applied in different projects are discussed.
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Fig. 1 Layout figure of the ducts
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Fig.2 Plan of the ducts
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Fig.3 Comparison of the flow capacity
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Table2 Static pressure distribution in the running condition 1

8 RUNL S % MS R /Pa

£ g, Ko KE2 A3 K4 KA s K
50 95.41 94.57 96.47 97.76 102.98 87.54
45 87.08 88.61 87.74 89.33 9091 82.11

Ok 40 74.17 76.54 75.73 74.34 75.67 68.09
35 57.83 5995 5895 59.05 6090 53.07

=

50 81.52 90.52 89.72 93.69 93.69 86.15
Kk 45 71.53 80.19 80.19 86.55 86.55 77.88
40 59.62 66.70 66.70 68.28 68.28 64.25
35 47.51 53.99 53.99 5479 54.79 57.10
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Table 3 Static pressure distribution in the

running condition 2

S HE /Pa

>

g W KBS R

Z5A1 /Hz KB Ko RBE3 X4 Kds KHe
50 28.78 31.92 36.72 37.52 33.59 42.08
ok 45 26.33 29.46 34.64 36.03 32.47 40.89

40 23.69 25.25 26.90 29.87 27.08 33.41
35 18.59 20.17 23.03 24.51 22.07 26.80

50 30.57 31.20 37.12 65.01 62.41 67.36
B otk 45 30.57 30.25 34.84 60.34 57.41 63.45
40 25.47 24.69 28.98 50.12 49.23 52.21
35 21.37 20.64 24.22 39.01 38.03 42.21
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Table 4 Static pressure distribution in the

running condition 3

S H#E /Pa

B XL R
XA Hz AHE T KB 2 KE3 KRE4 A5 Kibe

50 16.76 17.04 20.85 17.68 15.88 17.14
45 15.88 16.99 20.45 16.38 15.24 16.28
EIRN 40 13.83 14.93 17.17 14.29 13.02 13.37
35 10.79 11.43 12.11 11.71 10.08 11.12

50 16.61 17.63 20.05 22.83 19.45 18.99
Ok 45 15.22 1596 18.56 21.84 18.02 16.67
40 13.70 13.58 1598 17.57 14.77 14.89
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Fig. 4 Velocity of each orifice in running condition 1
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Table 5 Velocity of each orifice in running condition 2

AERGE / (mes)

BRI

KA /Hz KT K 2 K3 KOs

50 4.16 4.38 4.74 4.49

X 45 3.97 4.20 4.57 4.41
RN

40 3.77 3.89 4.17 4.03

35 3.34 3.48 3.81 3.64

50 4.28 4.33 4.72 6.12

X 45 4.28 4.26 4.57 5.87
Ik

40 3.91 3.85 4.17 5.43

35 3.58 3.52 3.81 4.78
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Table 6 Velocity of each orifice in running condition 1

) AL R WA /Pa

KW Hz RE 1 KB KE3 KE 4 KE s KE e

=

50 3.17 3.20 3.54 326 3.09 3.21
45 3.09 3.19 3.50  3.13 3.02 3.13

RN
40 2.88 2.99 3.21 2.93 2.79 293
35 2.54 2.62 2.70 2.65 246 2.58
50 3.16 3.25 3.47 3.70  3.42 3.38
45 3.02 3.09 3.34 3.62 3.29 3.16
otk

40 2.87 2.85 3.10 3.25 298 2.99
35 2.67 2.68 2.82 3.15 2.82 2.83
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