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Recently supply of low energy house is increasing which can enhance energy efficiency and indoor environment AF27lE

comfort. Low energy house have to secure air tightness as well as thermal performance so house become high
airtightness and inevitably need heat recovery ventilator to enhance indoor air quality. However, most of current
ventilation systems are one-click, controlling the entire space so it causes increasing of heating load and fan power
which makes it hard to save energy. Thus, Individual Control system is required which can achieve both enhancing . pecoy ery Ventilator
indoor air quality and decreasing heating load and electric fan power. Thereby, in this study, we analyzed the correlation  Airflow

between ventilation and fan power through mock-up experiment and measured ventilation load under individual ~ Fan speed

control system. As a result, under the condition of 24°C of indoor temperature for 6 month(November to April) in Electic Power

Daejeon, ventilation load by fan speed was 10.9~19.6 kWh/m'® a when operated 24 hours and 7.6~13.7 kWh/m'® a ?fﬁtiiﬂgfl CL;?::OI

when operated 12 hours in night time. In addition, it is possible to reduce at most 60% of ventilation load under the

individual control system; measured ventilation load was 7.4 kWh/m" a when operated 24 hours, and 5.5 kWh/m-when A CCEPTANCE INFO

N
=

operated 12 hours in night time. Received November 19, 2014
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Table. 1. KEMCO-Certified Products of Heat recovery ventilator
(2014. 08)”

Items (Type) Product No.
Duct 450
Window 4
Non Duct 4
Total 458
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Fig 2. Efficiency of heat recovery ventilator(Cooling)
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Fig 3. Efficiency of heat recovery ventilator(Heating)
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Fig 5. Air distributor of supply and return line
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Table. 3. Specification of airflow meter and watt-hour meter

Items Airflow meter Watt-hour meter
Manufacturer Testo HIOKI
Equipment Testo-417 3169-21
Accuracy +(0.1 m/s, +1.5%) + 0.3% rdg. £ 0.01%
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Table. 2. Specification of heat recovery ventilator E 150 |
Items Specification é
Model ESP-250 Z 10 -
Max. Airflow 250 CMH
Rated voltage 1@, 220V, 60Hz 50 1
Max. Electric Power 104 W o |
H M/ LIHM L HM L H/M L|HIM|L
Test_1 Test_2 Test_3 Test_4 Test_5
Table 3-= =70 oot A L ALFAE Yepd 2o &2 F
A= TestoAH2] testo-4174) %, A 2241 = HiokiAte] 3169-21 4= Fig 6. Airflow according to control condition
Table. 4. Airflow and electric power according to control condition of heat recovery ventilator
Items Supply Air (m) Retun Air (m’) Power
Test |Fan speed] SA1 | SA2 | SA3 | SA4 | SA5 | Total | RA1 | RA2 | RA3 | RA4 | RA5 | Total | (W
High 55 55 45 49 54 258 54 53 44 50 61 262 132
Test 1 Mid 44 44 33 36 44 201 45 44 34 38 46 207 80
Low 31 30 25 28 30 144 30 31 25 29 34 149 41
High 60 61 51 57 - 229 60 61 49 59 - 229 130
Test 2 Mid 49 50 40 45 - 184 48 50 41 47 - 186 79
Low 35 34 29 32 - 130 35 36 28 34 - 133 40
High 70 67 55 - - 192 69 63 58 - - 195 126
Test 3 Mid 56 53 46 - - 155 56 54 47 - - 157 78
Low 39 39 33 - - 111 39 41 33 - - 113 40
High 76 75 - - - 151 73 76 - - - 149 126
Test 4 Mid 59 61 - - - 120 61 62 - - - 123 78
Low 43 43 - - - 86 45 44 - - - 89 40
High 84 - - - - 84 84 - - - - 84 123
Test 5 Mid 72 - - - - 72 70 - - - - 70 77
Low 50 - - - - 50 /50 - - - - 50 40

©Copyright Korea Institute of Ecological Architecture and Environment 101



Fig 62 Alojx4 9 FFA|710 o2t 571822 Yerd 2]
ok AY-19 A9 L 258nf, ‘52 201, 9P 144 0 &
Bttt Ad2e P2 229m3, ‘T 184m' 0P 130 o E 2

oA A3t biet Zro] ZF F7]Futtt somf AR FYFOR

H
AR FAVI 2 dololor Fek 483 FHA)
of wtel P 192m7, “F& 1550, 9P 11ln'olm, AP
A 15, e 120,98 E sonf 02 FA] ol 7t
170 Fo) somAE ebke) s e s, 50
Tt SR8 S0t o 7] SFelA soms] B1FS ud

1.0 2 Lrebyttt

2 0l 7
TNIT:

4.2. @A o] WE HEHFH TF FHH

Fig 72 /NEA oo W2 571 9 A8 HstE Ui 2o s
4 20 M 4HAEL 132w ?111]%9] FojAHAE 104WHTE
o 21% E2 Ao g ehytch Ad-137 A3-59] Aejeke vlus)
HH 72 A2 132Woll A 123W= A4S, <5 2712 80WOl A
TTW, ‘2P 2712 41WOl A 40WE YT FS3FA| 7] of] mHE 9
F 2ol AR G, TGP XA «p Ao R AR T YFS
A vt AY-13 AE-59] g71FE s HE FA
T Z7AL 258 oA 84w’ 2 FOJE L, ‘T 242 201 of| A 72m

N

=

N

o

=

P Z 7L 144nol| A 50m’ 2 ¥ ON/OFFo] whet A4 E3Fo] %
o 65%01/d HAohe A o2 UEgT o]= 2 Aol A AR 2
718210 75 FFAZI7E 22 A5 Wed2 AST ol 4l
o] Ao FUFt Ao =, Y E O A g Foll sl AA w7172 2
hokn 488 SolotE Ao 2 et
140
i 132
120 High @ ; A /N /’
g 100
] Mid
s 80 &
&
= 60
g 4 | oW EKM
20 —--Test_1 =Test_2 —a-Test_3
i+ Test_4  —@-Test_5
0 I I : :
0 50 100 150 200 250 300

Airflow ()

Fig 7. Airflow and electric power according to control condition
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Table. 5. Summary of housing and input data

Items Content

Floor Area 100 m’

Height 24 m

Volume 240 m’

Region Daejeon
Heating period 11.01 ~ 04.30 (6 month)

Ventilator efficiency 75 %
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Fig 8. Hourly occupancy and ON/OFF operation schedule
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Table. 6. Heating load and electric consumption according to indoor temperature and airflow

Ttem Heating Load Heating Load Unit Electric Power
(KWh) (KWh/m*a)
Operation Fan speed 22°C 24°C 26°C 22°C 24°C 26°C kWh KWh/m*a
High 1,761 1,960 2,155 17.6 19.6 21.6 573 5.7
24 Hour Mid 1,372 1,527 1,679 13.7 15.3 16.8 348 3.5
Low 983 1,094 1,203 9.8 10.9 12.0 178 1.8
High 997 1,369 1,741 10.0 13.7 17.4 287 29
12 Hour Mid 776 1,067 1,357 7.8 10.7 13.6 174 1.7
Low 556 764 972 5.6 7.6 9.7 89 0.9

— Outdoor Temperature('C)

——Indoor Temperature('C)

Ventilation Temperature('C)

Temperature(°C)

Fig 9. Outdoor, indoor and supply temperature(11~04)

Table 62 AUl 2 =273} AJojA|7te] whE 7] Fol 9 At
47 Yebd Aotk AW z714L2 22T, 24°C, 26ColH, 317
FA AEAE FL4NTHT oFF124Zh e R RS
FTEA7N = AR LA A, B, P o2 F 187 219 &
715515 AArSHETE. 1 AT Fig 107 Zo] TYAHE(24A17h Al
755l A7t T APelMe AWRE 37k 21 B
T 15 kWh/m*a o4t g2 Yelgy, ‘Z o AYer 2TE
A Q)R BE 20| A = 15 kWh/m'-a 0|40 2 BAF] I},

216 ‘ B22°C D24 lzs‘t‘

Unit ventilation load (kWh/ ¢ + a)

Mid Low
Airflow rate

Fig 10. Unit heating load according to setting
temperature and airflow(24 hour operation)
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Fig 11. Unit heating load according to setting
temperature and airflow(12 hour operation)
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Table. 7. Airflow and electric power according to occupancy

Items Test Conditions Ai(lﬂ;))w Elecn&][))ower

4 person Test 2, Low 130 40

3 person Test 3, Low 111 40

2 person Test_ 4, Low 86 40

1 person Test 5, Low 50 40
A A7 24T o, Alofgrio] mhE #7]Reh 2 M
FE Table. 83} 2t} FALE Aol ]2 AT R
738kWh, YT9E 74 kWh/m'aol1l, oF7HHg Al HHEoh=

551kWh, Q9] 5.5 kWh/m*a2 UVER} 2UZHE ojy] ofptats

ol A% ¥ 25%9] B2 RS AT 4 U AO2 BAY
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Table. 8 Ventilation heating load according to control condition
(Indoor Temperature : 24T)

Heating Load

Load Unit
(kWh) (kWh/m™a)

738 74
551 5.5

Items Electicity

Unit
(kWh/m*a)

1.8
0.9

Power
(kWh)

178
89

Operation time

24 Hour
12 Hour
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Fig 12. Unit ventilation load according to control condition
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