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Performance Evaluation of Multidrop Chamber Ventilation System in
Apartment
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ABSTRACT: It is common to design the duct branches where to supply the required air flow
for individual room in residential apartment house. And TAB process is applied to control the
designed air volume with adjusting volume dampers and/or supply diffusers after fully installing
the ventilation system. This process has been resulted increasing the initial cost for the residential
ventilation system because of man-hour and accessories such as volume control damper or diffuser.
However it is difficult to adjust the air volume adequately in small air duct branches in residential
ventilation system. The purpose of this study is to figure out the performance of Multidrop chamber
coupling system for the residential ventilation system.

Key words: Apartment(% 55 ]), Multidrop chamber(th&7]31), Air distribution(& 7] &4 7]),
Ventilation rate(¥7] %), Pressure loss(%8&4)
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A~E : Air flow adjuster(Guide Vane).
@O~® : Air flow Outlet(Duct Joint).
® : Air Flow Inlet(Duct Joint).

@ : Bolt Hole, ® : CleanOut(50 mm).

Fig. 1 Multidrop chamber.
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Table 1 Specification of measurement equipment

EFEY v ANY A" A4S

T FHE MAaT B AT 547

Table 3 Institution air flow each zone

Item Measgrement Figure
Equipment
KIMO(AMI300), Vane
Velocity Type 100 mm,
[m/s] (0m/s~100m/s, 0.1
m/s)
Flow KIMO(AMI300),
rate Vane Type 100 mm
[mg/h] (0 mq/h ~65,000 m‘/h7
+1 m'/h)
. Testo 512
PStaUC Pitot tube L-Type
ressure
[mmAq] (0 mmAq~2,000 mmAgq,
£0.0001 mmAq)
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of g BIFL ART F oyl WA
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Table 390 44 488 #1949 F779 @
17 AAH 4w BeFde deag

ventilation target
zone air flow[m'/h] remark
(A) | bedroom I 30 cmh
(B) living room 50 "
(C) | bedroom O 30 "
(D) | bedroom Il 35 "
Total Air Flow 145 "
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Table 2 Conditions of Area and Design Flow Rate

Design Flow Rate [m’/h]

Location ﬁ?f V([)inuxt]ne [Air Change Rate] Notes
Low Medium High '
Bedroom 1(A) 16 384 30[0.78] 55(1.43] 65[1.69] 80 mm x 1
Bedroom 2(B) 9.9 23.76 20[0.84] 35[1.47] 40[1.68] 80 mm x 1
Bedroom 3(C) 84 20.16 20[0.99] 36[1.74] 40[1.98] 80 mm x 1
Living.(D) 28 67.2 50[0.74] 90[1.34] 100[1.49] 80 mm x 2
Dining.(E) 175 42 35[0.83] 65[0.97] 7501.79] 80 mm x 1
Multipurpose room(F) 135 324 30[0.931 55[1.7] 65[2.0] 80 mm x 1
Total 93.3 223.9 185[0.83] 335(1.5] 385[1.72] 80 mm x 7
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Fig. 2 Static pressure measurement point in the

general duct system.
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Fig. 3 Static pressure measurement point in the

multidrop chamber system.

Fig. 4 Deviation of supply rate in each other

system.
Z4 F71% %9 43E vty el gd
HE "9 A FoA stk wWEm AL
A FE H] 134%~234% B oA AAX B}
L FU%E U, FHA | e A
% e of 40~60% WM HdATHF B}
o Fr1%S et 228 3e 39 65~75
2 Yeh B2F #@Aa7E & A2 2AEAY. o
7] A AXY dE @Al A9 A 2& o
71 o] A@o] AH AAHY o] HAZTFE
ol ok 30% =& |H71%S vEdTh F7139
74 mgkel Fuke] A$ AATE oiv) of 30%
wge Fr1%e vegoeny ¢d gE w4 ng
B3y BFgol AXE Aoq ZAHYGY &
FHAE 17~20¢] H92 9 YE A5 8w

Table 4 Comparison of supply rate between multidrop chamber system and general duct system

Supply rate ¢ Me;z;eﬂ@iﬁ;:ﬁate <100 (%))
. low(%) medium(%) high(%)
Location - - ad
Tﬁﬁgﬁf general duct T;ﬁ;gf general duct ?}?a;ggf general duct
system system system
system system system
Bedroom 1(A) 96.7 40.0 92.7 38.2 93.8 385
Bedroom 2(B) 140.0 60.0 128.6 74.3 130.0 775
Bedroom 3(C) 100.0 240.0 102.9 234.3 110.0 240.0
Living.(D) 100.0 134.0 93.3 123.3 107.0 134.0
Dining.(E) 74.3 4836 64.6 52.3 707 56.0
Multipurpose | 3 4 467 9.4 50.9 100.0 52.3
room(F)
gtar_lda_lrd 19.2 72.3 18.8 67.9 17.8 69.9
eviation
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Table 5 Comparison of static pressure between multidrop chamber system and general duct system

Supply Level

low(mmAq) medium(mmAq) high(mmAq)
Location . ; .
multidrop general duct multidrop general duct mult@rop general duct
chamber chamber chamber
system system system
system system system
® @ ©) @ ® ®@
Bedroom 1(A)
0.13 0.03 0.44 0.11 0.63 0.17
© &) 6) ® © ®
Bedroom 2(B)
0.01 -0.01 0.02 -0.05 0.03 -0.09
©)] ©) 8
Bedroom 3(C) 9 @ 9
0.03 0.37 0.12 1.09 0.12 1.54
. ® ® ® ® ® )
Living.(D)
001 0071012012031 02 033039045 | 03 | 044 ) 057
. a @ @ @ () ®
Dining.(E)
0.09 0.06 0.25 0.22 3 0.32
Multipurpose @ ® @ ® @ ®
room(F) 0.1 0.04 0.32 0.12 0.45 0.19
Standard deviation 0.04 0.11 0.12 0.34 0.19 0.48
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(b) Multidrop chamber coupling system

Fig. 5 Composition of each ventilation system.
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Fig. 6 Target flow of general duct system.
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Fig. 7 Target flow of muitidrop chamber system.
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Table 6 Comparison of static pressure between
multidrop chamber system and general
duct system

target | Supply air(SA) | Return air(RA)
static general |multidrop| general |multidrop
pressure | duct |chamber| duct |chamber
(mmAq) system | system | system | system
25 +4.0 +2.3 -5.2 -3.0
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