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ABSTRACT KEYWORD
sk a2t
Purpose: Air pollution is becoming serious around the world, and indoor air quality in buildings is also  3zj9) ma|gf
deteriorating. For energy-saving ventilation and good indoor air environment, this research proposed and made 222 87|23
a window type heat exchange ventilation system that can be installed easily in an existing house, and examined f7f11|3. %
its performance. A plate type heat exchange element for ventilator was made by a 3D printer. Method: According
to the Korean Industrial Standard KS B 6879:2020 Test Method for Heat Recovery Ventilator, the ventilator was — yeqt Exchanger Element
tested four times in a real environment. Two experiments were measured for 10 minutes, and the remaining two  3-Dimensional Printer
were measured for 11 hours and 10 hours, respectively. Ventilation, supply air, exhaust air, and outside air ~ Window-Mounted Ventilation
dry-bulb temperatures were measured every 5 seconds. After that, the temperature exchange efficiency was EDQZEE; ﬂ;fsl:sem
calculated for ventilation, supply air, exhaust air, and outside air average temperature using the temperature
exchange efficiency formula described in KS B 6879:2020. Result: The performance was 70.97% in the first
experiment, 68.11% in the second experiment, 56.47% in the third experiment, and 64.16% in the fourth
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Fig. 1. 3D printing of plate type sensible heat exchanger
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(2) Placement of flow
path panels and heat
exchanger

(1) stainless steel

frame assembly element

(3) Bonding of frame
and heat exchange

(4) Jointing frame
and outer case with

Fig. 3 Assembly sequence and device overview of window-mounted ventilation system (mm)
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(5) Fan installation

Air filter

4
sa P

(6) Assembled

bolts and clamps for SA, EA ventilation system
Parts Name Picture Size and number (mm)
7 o
Cramps 7 20x25 (2ea)
TEN
Fans ’( ) 120x120x25 (2¢a)
e Z
Bolts / Nuts % “ 4x24 (36ea) / 4x7 (36ea)
@
. b J 240%400 (2ea)
Acryl(lgT‘)’anels ' 4 , 240x150 (2ea)
N 150%550 (2ea)
— “;‘! 50x145 (2ea)
Y 200x145 (2¢a)

Fomex panels
E) =

100x20 (dea)
96x20 (dea)

Stainless elbows
/ Rods

s

(8ea) / 230x1.5 (4ea)
130%1.5 (4ea)
530x1.5 (4ea)

Fig. 2. Overview of the parts used in the developed ventilator

Table 2. Overview of the developed window-mounted heat exchange

ventilator

Type

Vertical type with window

Size of Venitlator (mm)

240%150%550 (WxDxH)

Size of Fan (mm)

120x120x25 (WxDxH)

Operation Noise (dB) 45
Fan Air Volume (CMM) 0.28
Size of Heat Exchager (mm) 100x100x100
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Table 3. KS B 6879 Indoor and outdoor conditions of measurement
criteria for heat exchange ventilators

Indoor Outdoor
DB Temp. WB Temp. DB Temp. WB Temp.
O O (§°) (O
Cooling 24+0.3 17+0.2(49.6%) 35+0.3 24+0.2(40.3%)

Heating 22403 13.940.2(40%) 240.3 0.420.2(75.1%)

Table 4. Overview of measuring instruments

Name Data logger Wind speed meter | Sound level meter
GL820 testo 410-1 testo 815
Range | -200 < TS < -100 0.4~20m/s 32~130dB
Accuracy | £(0.1% + 1.5°C) +0.2m/s 2% +1.0dB

Fig. 4. |Installation and experiment of window-mounted heat
exchanging ventilator (left: indoor side, right: outdoor side)
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0 16 10
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X 5 sec. X5 Sec.
(a) 1™ Experiment : 2022. 10. 15. 17:40~17:50 (b) 2" Experiment : 2022. 10. 16. 00:00~11:00
i o %
o % C - °
—RA SA EA OA  —Efficiency —RA —SA EA OA  —Efficiency

80 24 80

30

20

30 12
10
20
8
10 6
0 4
1 10 19 28 37 46 55 64 73 8 91 100 109 118 1 1 1441 2161
X 5 Sec.

(c) 3™ Experiment :

2022. 10. 18. 06:51~07:01

Fig. 5. Ventilator test results (temperature, sensible heat exchange efficiency)

Table 5. Developed ventilator temperature and average heat exchange efficiency

(d) 4™ Experiment :

2881 3601

X5 Sec.
2022. 10. 18. 22:00~08:00

4321 5041 5761 6481

Experimental DB Temp.(°C) (Standard Deviation) Sensible heat
order (RA) (SA) (EA) (0A) exchange efficiency (%)
Ist 18.88 15.62 14.23 7.64 70.97
(0.24) (0.39) 0.31) (1.09) (3.86)
ond 21.64 20.56 20.27 18.25 68.11
(0.43) (0.56) (0.60) (0.85) (2.12)
3rd 13.80 10.17 9.90 5.46 56.47
(0.13) (0.07) (0.05) (0.18) (1.40)
4th 20.02 17.37 16.66 12.64 64.18
(0.23) (0.52) 0.37) (0.38) (3.97)
5. 4= o] A AAug § 8L 64~68% W2 HeEH} 7=
48 4 27142 4 KS B 6879 @4 nehg HAV|E

B AT AE 717 AR EA] Ge 7125 AFATL 80%¢t | Wot A= A Hdl 10% J= 22 H o= vehde
A Az Agete AL BHo g PR AW s—wqu U, 2 Ao @ A A9l 7] 2= 2710] KS B 68799
= Aok, AstAct B4 2 TAStE BEo| Azl 2|4 A AW dET 7] 2k 243 A Afolsta, 8717
FATt] A o] Lol E 519 on 3DZAEE o]43 PLA Ao W7 71dg0 Az dug ago] tha B vEhd A
(Poly Lactic Acid) 22 Bo+ed Angh 422 A 2ste] 27}9) O & npot s} YbAQl FARA 2 M= F75] A& 7t
47 du et 52 Eolalat shelch gloR gdd.

AR RS A4 AZE 90 Fof RFste] G FEAFAL NS FH L G ST AT R ST 24
§8S 8% ZAGAT A 2N d0E G0 HESR Heh Ar HAE, vl HA f-§ D loT Alo] & Hggt D art
o] Zgkom] B AoA Aotd FERAY Adne )% et
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