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ABSTRACT KEYWORD

Purpose: Recently in Korea, air quality deterioration due to ultra-fine particles is a social issue. For this ~Z2|4 27|23
reason, many residents have installed high-performance filters in heat recovery ventilators (HRVs) of their ];i;gill]jiil ;1 7;}
houses to eliminate it. Accordingly, the fan power of the HRVs can be increased due to the static pressure Al ‘:Eﬂxﬂa oc
increase of the HRVs. One technique to reduce the increased fan power could be application of the by-pass
control mode, and another could be the room control mode. In this study, the fan energy savings were presented  Heat Recovery Ventilator
through field experiments when the ventilation requirement provided for each room through the by-pass mode ~ Fan Energy Reduction

. . . By-pass Control Mode

and the room control mode. Method: First, occupancy schedules were analyzed for calculating the ventilation Room Control Mode
requirement for each room in an 85m? apartment house. Second, the fan powers were measured with the
practically required ventilation rates according to the occupancy schedules and all room ventilation mode. ACCEPTANCE INFO
Third, the fan powers were presented through the field experiments when the by-pass control mode and room  Received Sep. 27, 2021
control mode were applied with the same experimental conditions. Result: It was analyzed that the fan powers  Final revision received Nov. 11, 2021
could be reduced by 26~45% when the bypass ventilation mode is used and by 6.4~54.9% when the room /ccepted Nov. 17,2021
control is applied. Therefore, active use of the bypass control mode and room control mode for the HRVs could
be effective for building energy reduction.
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a: Supply fan, b: Return fan, c: Heat exchanger, d: Mode control damper, e: Main damper, f: Filters

(a) Heat recovery ventilation mode

Fig. 2. Ventilation Modes for experiments
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(b) By-pass ventilation mode
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Table 1. Test results according to KS B 6879

Item

Specification

Air leakage rate

2%>

Heat exchange efficiency

heating 83%, cooling 73%

External Static Pressure

100Pa

Material

Polyethylene terephthalate
(Sensible heat exchange type)

Fan and Motor type

Foward Type, BLDC

Motor power

72W (150CMH)

(b)Flow metering system

(c)Air flow monitoring system

Fig. 3. A motor diffuser and air flow metering system
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Fig. 4. Occupancy schedule of the rooms for experiments
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Table 2. Number of occupants for 21:00~23:00

Table 3. Ventilation requirements for 21:00~23:00

Number of occupants

L+K R1 R2 R3
Case 1 4 0 0 0
Case 2 3 1 0 0
Case 3 3 0 1 0
Case 4 3 0 0 1
Case 5 2 2 0 0
Case 6 2 0 2 0
Case 7 2 0 0 2
Case 8 2 0 1 1
Case 9 2 1 1 0
Case 10 2 1 0 1
Case 11 1 2 1 0
Case 12 1 2 0 1
Case 13 1 1 2 0
Case 14 1 0 2 1
Case 15 1 1 0 2
Case 16 1 0 1 2
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(Eq. D

C, : CO, level outside (ppm)
Cp @ CO; level inside requirement (ppm)
G : CO, generation (ppm)
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LK Rooml Room2 Room3

(ACH) (ACH) (ACH) (ACH)
Case 1 1.2 0.0 0.0 0.0
Case 2 0.9 0.9 0.0 0.0
Case 3 0.9 0.0 1.1 0.0
Case 4 0.9 0.0 0.0 0.9
Case 5 0.6 1.8 0.0 0.0
Case 6 0.6 0.0 2.1 0.0
Case 7 0.6 0.0 0.0 1.9
Case 8 0.6 0.0 1.1 0.9
Case 9 0.6 0.9 1.1 0.0
Case 10 0.6 0.9 0.0 0.9
Case 11 0.3 1.8 1.1 0.0
Case 12 0.3 1.8 0.0 0.9
Case 13 0.3 0.9 2.1 0.0
Case 14 0.3 0.0 2.1 0.9
Case 15 0.3 0.9 0.0 1.9
Case 16 0.3 0.0 1.1 1.9
Case 17 0.0 1.2 0.7 0.6

Table 4. Infiltration rates of each rooms

L+K Rooml1 Room2 Room3

(ACH) (ACH) (ACH) (ACH)
Max 0.37 0.61 0.25 0.41
Min 0.25 0.23 0.15 0.23
Average 0.33 0.41 0.20 0.30

7)& 2do] n2d 4780 & A
7h Aokz o] a7 459 8IS AT
245 9IeH23]

1% C—G
Q= 2.303— loglOC 3]

Q : supply air volume (m*/h)

V : space volume (m?)

t : time (h)

C, : initial CO;, level(m®/m?)

C. : CO, level after hours(m®/m®)
Co : CO; level in supply air(m*/m®)
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Table 5. Ventilation cases for experiments
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L+K Rooml Room2 Room3

(ACH) (ACH) (ACH) (ACH)
Case 1 1.0 0.5 0.5 0.5
Case 3 1.0 0.5 1.0 0.5
Case 4 1.0 0.5 0.5 1.0
Case 5 1.0 1.5 0.5 0.5
Case 6 1.0 0.5 2.0 0.5
Case 7 1.0 0.5 0.5 2.0
Case 8 1.0 0.5 1.0 1.0
Case 11 0.5 1.5 1.0 0.5
Case 12 0.5 1.5 0.5 1.0
Case 13 0.5 0.5 1.0 0.5
Case 14 0.5 0.5 2.0 1.0
Case 15 0.5 0.5 0.5 2.0
Case 16 0.5 0.5 1.0 2.0
Case 17 0.5 1.0 0.5 0.5

* Case 2, 9, 10 have been deleted because the same case exists

Total air flow rate (CMH) HR mode power draw (W) By-pass mode power draw (W)

All rooms | Room Control Savings All rooms | Room Control Savings All room | Room Control Savings
Case 1 198.0 150.0 24.2% 88 63.8 27.5% 50 35.6 28.8%
Case 3 198.0 164.5 16.9% 88 70.6 19.8% 50 43.6 12.8%
Case 4 198.0 166.5 15.9% 88 67.1 23.8% 50 41 18.0%
Case 5 297.0 184.0 38.0% 1514 91.6 39.5% 89.2 57.4 35.7%
Case 6 396.0 193.5 51.1% 219.6 106.2 51.6% 1334 78.4 41.2%
Case 7 396.0 199.5 49.6% 219.6 96.6 56.0% 133.4 69.4 48.0%
Case 8 198.0 181.0 8.6% 88 76 13.6% 50 46.8 6.4%
Case 11 297.0 147.5 50.3% 151.4 81 46.5% 89.2 54.8 38.6%
Case 12 297.0 149.5 49.7% 151.4 78.1 48.4% 89.2 51.8 41.9%
Case 13 198.0 113.5 42.7% 88 58.6 33.4% 50 41 18.0%
Case 14 396.0 159.0 59.8% 219.6 96.2 56.2% 1334 66 50.5%
Case 15 396.0 148.5 62.5% 219.6 85.6 61.0% 133.4 60.2 54.9%
Case 16 396.0 163.0 58.8% 219.6 92 58.1% 133.4 63.2 52.6%
Case 17 198.0 116.0 41.4% 88 70 20.5% 50 384 23.2%
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