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ABSTRACT: Although these days application of heat recovery ventilation and improved
kitchen ventilation system came into wide use in mixed-use residential buildings and exclusive
residences, there are not enough ventilation systems except the local ventilation of kitchens
and rest rooms. It is very important part to regulate and distribute correct air flow rate for
controlling air change rate. The purpose of this study is to investigate the application of
distributor at house ventilation system by comparing a duct system with out distributor and
with distributor. The results of this study are as follows. (1) When using distributor though
the size of duct diameter is reduced rapidly, the pressure loss doesn’t rise largely. The
pressure loss without distributor is 4.08 mmAgq, the pressure loss with distributor 4.10 mmAq.
(2) To use distributor can reduce materials of duct and secure enough ceiling space by
reducing duct diameter. (3) Diameters and air flow paths of distributor on the design stage
are important part for accurate air flow rate.

Key words: Duct design(¥ EA 7)), Pressure loss(¢#£4), Ventilation system(37] A 28),
Distributor(& ) 7])
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Type-A

Type-B
Fig. 1 View of duct distributors.

Type—C

Table 1 Specification of distributors

Type Specification

- sector shape

- 1 main duct (¢125)

- 4 branch ducts (¢ &0)

hight : 130 mm wide : 475 mm
- round shape, symmetry

- 1 main duct (¢ 125)

- 6 branch ducts (¢ 80)

hight : 155 mm wide : 580 mm

- quadrangular pyramid shape

- 1 main duct (¢125)

- 7 branch ducts (¢ 80)

- hight : 195 mm wide : 365 mm

Type “A

Type -B

Type -C

Fig. 2 View of flow rate distribution experiment.
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Table 2 Flow rate through experiment (Type-A)

. Flow rate of branch duct
Main AP Total (CMH)

duct (mmAg) flow rate 1 9 3 4

146.2 30 424 442 296
975 (200 (283) (295) (19.7)

Flow 122 242 356 %62 %62
e P 19 grg) 9 285 29) @)

9% 202 266 284 1938
(95)  (20.2) (26.6) (284) (19.8)

150 2.45

100 094

" () means percentage.

Table 3 Flow rate through experiment (Type-B)

Total Flow rate( of %r)anch duct

Main AP a
oW

duct (mmAQ) 1 92 3 4 5 ¢
1694 303 246 249 239 341 346
180072 (113) 20y 16) (16) (16) (21) (23)
How 5 oog 13265 225 208 171 193 247 284
(106) (18) (16) (13) (15) (20) (23)
100 o9 1061 182 166 129 156 207 221

(106) (18) (16) (13) (15) (21) (22)

Table 4 Flow rate through experiment (Type-C)

Flow rate of branch duct
Main ~ ap  Lotal (CMH)

flow
duct (mmAD ooy 9 3 4 5 6 7

15695 182 136 30.2 29.0 21.0 255 195

150228 “qony a2 @ @) 19 14 17 (13)
Fow 125 141 129.25 159 12.7 204 223 179 223 177
rate ! (103) (13) (10) (16) (18) (14) (18) (14)
100 099 109.10 109 106 204 199 147 180 147

(109) (1) (10) (20) (20) (14) (18) (14)
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Fig. 4 View of flow rate experiment.

(b) Duct system

Fig. 5 Duct design of casel.
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Fig. 6 Duct

(b) Duct system

design of caseZ.
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Table 5 Data for duct design

- ARE - 019N - HBEE

Table 7 Duct design

Branch duct Main duct Branch duct Main duct
Fow rae  LenSOnpiou ol Lenath S e S L

[(m'/h] [m'/h] [m'/h] [m'/h]

®/50 3.8 ®/100 7.9 D/50 7 ®/250 15
@/50 05 ®/180 05 @/50 115 - -
@/80 0.5 @/250 1.0 /80 0.5 - -
®/70 1.0 - - @/70 7 - -
Total length [m] 215 Total length [m] 215

Table 6 Flow rate of casel

Table 8 Flow rate of case2

Section Flow rate Duct size  Velocity Section Flow rate Duct size  Velocity
[m'/h] [m] [m/s] [m'/h] [m] [m/s]
@ 56 0.08 3.07 ) 47 0.08 2.60
@ 50 0.08 2.76 @ 70 0.08 3.90
® 106 0.10 375 €)] 81 0.08 448
@ 82 0.08 456 @ 50 0.08 275
® 188 0.125 426 ® 28 0.125 562
® 67 0.08 3.73
@ 255 0.15 401 TAETY B2 FFo] BEulEHW, @H 73 F,
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Fig. 7 Comparison of flow rate and pressure
loss.
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