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Abstract
With increasing airtight building construction aimed at reducing energy consumption, indoor relative humidity
is increasing which can lead to condensation and moisture damage in multi-family residential buildings. This
has led to increased implementation of mechanical ventilation to control indoor moisture. However mechanical
ventilation systems consume additional energy and generate noise. As this leads to occupant discomfort, it is
necessary to select a ventilation system that addresses the energy and noise issues. This research measured the
ventilation performance, energy consumption, and noise level of mechanical ventilation devices in multi-family
residential buildings. TOPSIS, a multi-criteria decision making technique was used to determine appropriate
ventilation strategies in addition to occupant ventilation system operation preference.
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Table 1. Set up the Cases According to Ventilator

Ventilator Casel Case2 Case3 Case4 Case5

ERV X 0 X 0 0
Kitchen
X 0 0 0
Hood

Bath Fan X X X X 0

Table 2. Description of the Ventilator

Kitchen Bath
Category ERV Hood Fan
Number of 2 1 1
Fans
Speed High Speed High Speed Single
Mode (Max) (Max) Mode
Air Flow  SA:132.3
147. 1.4
Rate [m*/h] RA:130.0 7.0 8
Power [W] 51 100 36




LlE oAZ2EeEs 018T S5

ol AdiE o] Wslhs 7|0 ' 1A 2
AZHS Z7 k. 2 Aollals Aol we
2R 715(9.92g/kg ) S5 TEO ALE B
w A5 (8g/kg) 2 AFel(1.92g/kg)E BH 5
THslEro 2 MAstal &7] Y & Halgo] Bit
Aol =7 A2 A7 S SHTHE

2+ 9], 2021). E3} Z 3713A] 9] AHH (W)L

il

7)4ko & sf A|7H5<k 7 ek 40 oUA
AH]ZHWh) S APk
23 43 =4

 3h}o] a7 E0] B £9E0] 54

#f5te] & 1ol A= KS F IS0 160320 w57
LG (L) S A8 3] | LI GH IR
2021). S7HAS L= 3|3 25 Al 243719

—

{~_| 119
HN

O

5719 ulo| 25 AA| et & Bt A EESHA T,
Case 12] 48 A|7to] thjsto] S7HA3-2 AR gt
ojch A5k At FA2 4] (D) 2t o]u, T+=
25 ZAAIZoIH, Pz 7| S o o
L [7PYt)
L., = 10logyy— e (1)

| Step 1. Setting Objective Function |
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| Step 2. Normalizing each Value |

| Step 3. Calculating Distance of Ideal Best/Worst |

| Step 4. Calculating TOPSIS Score |

v

|Step 5. Decision Making |

Fig. 1. Process of TOPSIS Method
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Table 3. Results of the measurement
. Case Case 1 Case 2 Case 3 Case 4 Case 5
Criterion
Time [h:mm:ss] 2:58:20 1:25:40 0:51:50 0:39:30 0:31:10
Energy [Wh] 0 74.7 105 99.4 99.2
Leq [dB(A)] 22 23 41 36 34
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Table 4. Results of the TOPSIS Analysis Depend on Weight Factor

Wight Factor
(Time : Energy : Noise) Rank TOPSIS Score

1 Case 5 0.56
2 Case 4 0.54
1:1:1 3 Case 2 0.53
4 Case 3 0.49
5 Case 1 0.47
1 Case 5 0.72
) ) 2 Case 4 0.70
Tlr;? iafvlmg 3 Case 3 0.65
4 Case 2 0.59
5 Case 1 0.31
1 Case 1 0.62
) 2 Case 2 0.42
Ene;g.yzs-alvmg 3 Case 020
o 4 Case 4 0.39
5 Case 3 0.35
1 Case 2 0.59
. ) 2 Case 5 0.54
N0115f: 152'1;1ng 3 Case 1 0.52
4 Case 4 0.51
5 Case 3 0.44
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