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The Comparative Experiment of Duct Design Method with Equal Friction
Loss Method and T-Method on a House Ventilation System

Sung-Yong Joo*T, Kwang-Hyun Kim®, Seok-Yong Choi", Jurng-Jae Yee™

ABSTRACT: Accurate flow rate distribution has been become a very important part for
controling of air change rate since the introduction of house ventilation system. An inappropriate
selection of fan due to incorrect prediction of friction loss makes waste energy. The purpose of
this study is to recognize applicability of T-Method at house ventilation system by comparing
experiment with T-method. The result of this study is as follows. Flow rate is small amount in a
house, so duct size must be accurate. And duct design with Equal Friction Loss Method presented
large error range. Equal friction loss method is not fit to applicate small amount air flow rate.

T-Method predicts accurate flow rate comparatively in a house ventilation system. Error range

was 3.5%.
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Fig. 1 Duct design.
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Fig. 2 View of pressure loss experiment.
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Table 1 Data for duct design

Branch duct Main duct
Section/ Length Section/ Length
{m'/h] [m] [m'/h] fm]
@ /50 8.3 ® /100 1.0
® / 50 0.5 ® / 170 0.5
@ /70 0.5 @ / 250 8.9

® / 80 7.8

Table 2 Main duct size and flow rate

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

Table 3 Branch duct size and flow rate

First computation Second computation
Adjust~ | Adjust-
Sect Flow AP D_UCt Vélo ment ment
i rate [mmAq] size | city duct size | Velocity
ion
(m'/h] Y tm] | [/ y
[m] [m/s]
@ | 50 140 [0.08) 3 - -
@ | 50 1.40 |0.045] 8 0.08 3.0
@ | 70 3.01 ]0.045| 14 0.08 4.0
® 30 3.10 {0.082| 4 - -
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Table 4 Flow rate through Experiment

Section Flow rate Duct size Velocity

[m'/h] [m] [m/s]
@ 59 0.08 3.27
@ 53 0.08 2.93
©) 112 0.10 3.96
@ 75 0.08 4.17
© 183 0.125 4.14
© 67 0.08 3.72
@ 250 0.15 3.93

Table 5 Flow rate through T-Method

Section Flow rate Duct size Velocity

[m'/h] [m] [m/s]
® 60 0.08 3.33
@ 52 0.08 2.88
©) 112 0.10 3.96
@ 77 0.08 4.26
® 189 0.125 4.28
® 73 0.08 403
@ 256 0.15 4,02

B experiment
250 B T-Method

flow rate[m3/h

section

Fig. 6 Comparison between experiment
and T-method.
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