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Abstract In Korea, it is the law that an apartment building which consists of over 100 households must have a ventilation
system installed, either natural or mechanical. The heat recovery ventilator (HRV) is great way to reduce energy consumption.
In this research we confirmed that based on site’s construction plan and existing diffuser form, performed purpose CFD

which simulates operation in temperatures below -5C to circumstances of installation of an HRV in an apartment. As a
result of this research we found that when the diffuser’s aperture area was adjusted, the distribution of air temperature and
residence time of air was more equally distributed and air temperature was higher, compared to when the diffuser has an
identical aperture area. We also found that we are able to increase even more air temperature and air distribution of air
temperature and residence time of air was even more equally distributed when run in parallel with a splitter damper.

Key words HRV(Heat recovery ventilator : G 3|53 27|74 4]), Indoors thermal environment(2H] &3H74),
Freezing weather season(Z3t7]), Residence time of air(3-7]91%), Splitter Damper(%7] 9 3)
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(a) Round pan diffuser

(c) Splitter damper
Fig. 1 Subsidiary materials for calculation model.
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Fig. 2 59 m’ type apartment house.

O-SA Diffuser X 5 point Q@

O-RA Diffuser X 5 point

=
SA : Supply Air

RA : Return Air

Fig. 4 Calculation model.
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Fig. 5 Mesh and open gap.

Table 1 Calculation factor
Type Amount
Polyhedral 1,850,000 cells
Mesh Min mesh size 1 mm
Max mesh size 100 mm
Number of Prism Layer 3
Fluid Idal Gas
Gravity -Z, 9.8 m'/kg
Turbulence K-Epsilon
Heat Flux(room) 45 W/m'
Wall Adiabatic
Outdoor Temperature 5T
Physics SA Temperature user define function

(EA-(-5))x0.7+OA

Residence Time Air
(Passive scaler)

Every second
1 rise

Supply Air Volume

59 m' : 106 CMH

84 m' : 151 CMH

Calculate state

Steady
3000 Steps




AHQD, NFA, PEIF, ABD, FEF

p

7} Case] AlAF A3 AAA e 2 A A3k 30003 H3lA CaseE 315t} Table 2, Table 32 Case ¥
o] MEAMNS FEE 33 U374 2] Open gapS LHEF A o]t}
EoA SAS RAE H71E S BloH, JAE
3.2 el s RAE 1, 2, 32 FadolH 4, 5= AdS Y
ERic.
FEFael A55Y 147 eng w7 g Ce IR AIEEI] LA Open gapE 15 mm
A TR} o] Bol A EE A|BEE WS 31 A sk A A3 ﬁiﬂ]oﬂjﬂ Al 4k @ﬂo]lﬂ_, Case 2T
TABE &34 U549 Open gaps XAsto] 7 4
o F7|wulE 2He FuE 7Hde Aot
Table 2 Calculation Case(59 m’) Case 19 ZAfolA A T7)ewel Tr)adge] &
Case Diffuser Open Gap Diffuser Open gap Y= As 2 HapF HAstE AS Ekar, AAA
RA1 15mm SA1 15 mm TEANA TABO 9l&l dFAe MFHEAS =Ast
RA2 15mm SA2 15mm © 2 2 WH O R Open gap®l #hS wHo] Ak
Case 1 RA3 15mm SA3 15 mm dl AtE TR Case 28 =S T AUTH
RA4 15mm SA4 15 mm €a§e 2_91]757%1]*1:59 myS E3)5+y %71%219}
RAS5 15mm SAS5 15 mm "Jéof&iérat EZ% ﬂvﬁ SA-291';R$%°1] f«ioﬂ/ﬂ (2113en
RA1 10mm SA 1 13 mm gapd Ha& E 2 olsi2 2AG AAE
7] TS 2ske dEe]l UEEIL 84 mE = d3)
RA2 Omm SA2 4 mm 53 71429 AR S A2 19) UFA SA-13} RA-I
Case 2 RA 3 15 mm SA 3 10 mm o A] Open gap% A w7 olstE xAs o}
RA4 13mm SA4 13 mm AAE 7] FFs E29eRdth
RA5 13mm SAS5S 13 mm Case 3> Case 29| AMFA T} 5171 U574 2] Open
RA1 12mm SA1 15 mm gapoll th3t B HAZk 6 mmE 1# 3] EV|dHE
Case 3 RA2 6mm SA2 6 mm A7 FEE 79 Aolth
*SA 2, RA2 RA3 I15mm SA3 12mm 59 m¥-> SA-2¢} RA-20 ZH7t |V E 4835}
Damper 50% RA 4 15 mm  SA 4 13 mm o 50%°] N7 AS WS #W t15F4 9] Open gap
— — 2y HAA7FS w35l 1 &) O _ =RAR )]
RAS 1lmm SAS 13mm T ngﬁ; 516};;};4;:48; A A 1:;11 EQ;
= T170 0 U= D E A= T
o 2T HAz2kS w=Est9ith
Tk 3 Cttion Costid 0 o S ST s
Case Diffuser Open Gap Diffuser Open gap 7|l Fr)dwE HHES Uekd Aot wr)e
RA1 I5mm SA 1 15 mm T 22 29 9 Case 19 ZAAAE AA=7 F=
RA2 15mm SA2 15 mm A3E =4 4 A+ 19.5TC]H, Case 29 H]3| Case
Case 1  RA3 15mm SA3 15 mm 39] 2ol = Al A= 22T 2AE 21
RA:4 15 mm SA:4 15 mm 5C7F = Ak weh, 14 13 ?VE‘% Case 1] z71°]
RA 5 15mm SAS5 15 mm M AA =R —L—%_% 22.8Co]AIRE, Case 3°4+=
= = AARE 22T A3 224TCE YR
RAL 4mm SALl 6mm F/)AH e A4 29 A9 Case 1914 327822 3
RA2 10mm SA2 15 mm A 19 62109} Hl e w) oF Huk(53%)°] AR
Case 2 RA3 13mm SA3 10 mm E}WAL, Case 29} 30| A= A 29 A 4431%, H2
RA 4 15mm SA4 15 mm 12 550422 79%2] Al7to2 Azt o8 AL &
RAS5 15mm SAS5 15 mm T 3
RA1 6mm SA1l 9mm Fig. 8, Fig. 9= 22t 84 m'd 29| 1.1 m3golol] A
Case 3 RA 2 6mm  SA2 15 mm %Z]%_Ev@r Exd Loi’é‘ B ahs veRd zﬂolﬁ}. %71%
*SA1 RA3 8mm SA3 6mm = :‘yﬁl 18] B Case 18] 2ol = A&7} =
Damper_SO% RA_4 15 mm SA_4 15 mm %QE =4 & 3= 188 Cio L}E}‘”/}l.’ Case°2°ﬂ ¥
= = | Case 394+ AA2%E 22T <33 21.7CE Y
RAS [Smm SAS 15 mm Ebutth AAe AALERTE 28 225C R YEb L,

296 (© SAREK



24.0

23.0

22.0

™
IS}

20.0

Room temperature (C)

19.0

18.0

CFDE ©o] &3 43
mn
/+bedroom 1
./ bedroom 2
bedroom 3 |
==living room
CASE 1 CASE 2 CASE 3
Fig. 6 Room temperature(59 m’).
~-bedroom 1
#bedroom 2 |
~ bedroom 3 _|
\\+Mng room
[
CASE 1 CASE 2 CASE 3

Fig. 7 Residence Time of Air(59 m’).
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Fig. 9 Residence Time of Air(84 m’).
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