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Air Flow Prediction and Experiment by T-Method According to Duct Layout

on House Ventilation System

Sung-Yong Joo', Jurng-Jae Yee

ABSTRACT: The accurate distribution of flow rate has been a very important part to control the

air change rate since introduction of house ventilation system. An inappropriate selection of fan

due to incorrect prediction of pressure loss in duct brings energy loss. In the previous study the
pressure loss of general spiral duct was measured and database was constructed for finding
correct loss factors in fitting upper stream. The purpose of this study is to compare and
investigate the error range of flow rate by applying T-Method to bilateral symmetry and
asymmetry layout of duct. The results of this study are as following. It is demanded to decide
accurate size under duct design for house ventilation system. Because the small amount of Flow
rate was considered at that time. The error range was 3.17% on casel and 3.52% on case2. The
error range difference was 0.35%.

Key words: Duct Design(€ E 2 A]), T-Method(T-Method®¥), Equal Friction Loss Method(5 %),
Ventilation System(37]A]2=Hl)
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(a) Ground plan of Duct layout (b) Each section of Duct layout
Fig. 1 Casel of Duct System.
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(a) Ground plan of Duct layout

(b) Each section of Duct layout

Fig. 2 Case2 of Duct System.

(a) manometer (b) anemometer
Fig. 3 Measuring equipments.

Fig. 5 View of flow rate experiment.
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Table 1 Data for Duct Design (casel) Table 6 Data for Duct Design (case2)

Branch duct Main duct Branch duct Main duct
Section/ Length Section/ Length Section/ Length Section/ Length
[m'/h] [m] [m'/h] [m] [m'/h] [m] [m'/h] [m]
@ / 50 8.3 ® / 100 8.9 @ / 50 4.0 ® / 100 89
@ /50 0.5 ® /170 05 @ / 50 4.0 ® / 250 1.0
@ /70 05 @ / 250 1.0 @ / 80 2.0 - -
® / 80 7.8 - - ® /70 4.0 - -

Table 2 Main duct size and flow rate(casel)

Table 7 Main duct size and flow rate(case2)

Section Flow rate AP Diameter | Velocity
[m'/h] [mmAq] [m] [m/s]
©) 100 0.18 0.10 3.5
® 170 0.09 0.13 3.8
@ 250 1.60 0.15 4.0

Table 3 Branch duct size and flow rate(casel)

. Flow rate AP Diameter Velocity
Section
[m'/h] [mmAq] [m] [m/s]
©) 100 1.602 0.102 34
® 250 0.180 0.146 4.1

Table 8 Branch duct size and flow rate(case2)

First computation Second computation
| Adjust- | Adjust-
Sect Fr‘?[:] AP Iziuzzt Vci; ment ment
fon | 1o [mmAq] [m] | [m/s] Diameter | Velocity
[m] [m/s]
) 50 1.40 0.08 | 3.2 - -
@ 50 1.40 0.045| 86 0.08 3.0
@ 70 3.01 0045 | 14.2 0.08 4.0
® 80 3.10 0.082| 4.3 -

Computation
Secti Flow rate AP Diameter | Velocity
Section
[m'/h] [mmAq] [m] [my/s]
) 50 0.720 0.076 2.8
) 50 0.720 0.076 2.8
@ 80 2.322 0.096 3.2
® 70 2.322 0.089 3.0

Table 4 Flow rate by Experiment(casel)

Table 9 Flow rate by Experiment(case2)

Sectio Flow rate Diameter Velocity Section Flow rate Diameter Velocity
cen [ /h] [m] [m/s] [ /h] [m] [m/s]
@ 59 0.08 3.27 @ 55 0.08 3.04
@ 53 008 253 @ 54 008 2.99
@ 12 010 396 ©) 109 0.10 3.86
@ 75 0.08 417 @ = 008 W3
® 183 0.125 4.14 6 : :
® 67 0.08 372 ® 71 0.08 3.90
@ 250 0.15 3.93 ® 256 0.15 3.93

Table 5 Flow rate by T-Method(casel)

Table 10 Flow rate by T-Method(case2)

Secti Flow rate Diameter Velocity Section Flow rate Diameter Velocity
oecton [m'/h] [m] [m/s] ) [m'/h] [m] [m/s]
@ 60 0.08 3.33 @ 58 0.08 3.21
) 52 0.08 2.88 ® 58 0.08 3.91
® 112 0.10 3.96 o 116 0.10 12
@ 77 0.08 426
@ 78 0.08 4.31
® 189 0.125 428 -
® 7 0.08 403 © 68 0.08 3.77
@ 262 0.15 412 ® 263 0.15 4.13
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Table 11 Comparison between Experiment and T-Method(casel)
Secti Flow Rate[m'/h] Diameter [m] Velocity [m/s] Error rate according
ection Experiment T-Method Experiment T-Method Experiment T-Method to Flow Rate[%]
@ 59 60 0.08 0.08 3.27 3.33 1.7
@ 53 52 0.08 0.08 2.93 2.88 1.9
® 112 112 0.10 0.10 3.96 3.96 0
@ 75 77 0.08 0.08 4.17 4.26 2.6
® 183 189 0.125 0.125 4.14 4.28 3.2
® 67 73 0.08 0.08 3.72 4.03 8.2
@ 250 262 0.15 0.15 3.93 4.12 4.6
Table 12 Comparison between Experiment and T-Method(case2)
. Flow Rate[m'/h] Diameter[m] Velocity [m/s] Error rate according
Section - ; .
Experiment T-Method Experiment T-Method Experiment T-Method to Flow Rate[%]
(@) 55 58 80 80 3.04 3.21 5.2
@) 54 58 80 80 2.99 3.21 6.9
(©) 109 116 100 100 3.86 4.12 6.0
@ 77 78 80 80 4.23 4.31 1.3
® 71 68 80 80 3.90 3.77 4.4
® 256 263 150 150 3.93 4.13 2.7
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