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Investigation of Pressure Loss in Bent Duct

U Jin Roh* : Ju Hyun Im* - Seung Jin Song*

ABSTRACT

Bent ducts add loss and decrease efficiency. Many researchers have been conducted the
performances of bent ducts, but their shapes of inlet and outlet are same. However, in this
investigation, the focus is on a bent duct which is annular at the inlet and circular at the outlet. The
bent duct of these complex shapes has not been investigated, but has been used in many fields. The
performance of such bent duct is investigated under inlet speed 54 m/s and Re = 238,000. Wall static
pressure tappings are located surface of the bent duct to measure the static pressure and a probe is
traversed at the inlet and outlet of the bent duct to measure the total pressure. As a result, it presents
static pressure distribution on the bent duct surface, streamwise velocity profile at inlet and outlet of
the bent duct and total pressure loss profile at outlet. In this investigation, the total pressure loss
coefficient is 0.243.
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2. Experimental Apparatus

2.1 Experimental Setup
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2.2 Measurement
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3. Results and Discussion

3.1 Mean Velocities
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Fig. 1 Schematic Diagram of Test Pipe and Coordinate system.

1 Fan and Settling Chamber; 2 Contraction; 3 Upstream Tangent; 4 Bent Duct
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Fig. 2 Static Pressure Distribution
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Fig. 3 Streamwise Velocity at Inlet of Bent Duct
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Fig. 4 Streamwise Velocity at Outlet of Bent Duct

P,—P

] ref
= 170_2 (Eq. 1)
2 p
Ao ALE-3F bent ducte] AL U3 bent

duct®} T =2Awr WEHE —E—‘—T‘:— A&  Dbent
ducte} §AFSHAl © = 0ol E Aol Aat
i, 6 = 180°°A= Aol s AT
ATt

Bent duct ¥+ EFoAMe ~EY Wk
%= Fig. 3, Fig. 4°] Yeh3laL, &4 g2 A+
&% U (54 m/s)2 F293} & AYEE
ol HEo] JFH 6 = 0° M I4H 7w
of o3 &xr} wrolxa, Y+H 0 = 180° 4]
= =gt A S50t THEHASS
& 4 Sth Bent duct®] el &g kol
TRAAAMTE BEEH, JFHA Y 2EY
S 2oyl #A5HA] ZorE ¥ bent ducte}

Zol 27 frEo] PSS AT & Jdd EF
W 0 = 180° A& bent ductel] 9|3 54
of 9ajx =7t YolAa, EFW 6 = 0°94]
= WF Folzo oA Fauygdde] LA
st &w7h Yolys #1d 4 Slth

et

A

oL 2 FU

it

3.2 Total Pressure Loss
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Table 1. Total Loss Coefficient

(Eq. 3)

Mass averaged £,
Pt, inlet 3038 (Pa)
Py outiet 2630 (Pa)
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