QS 9w | allie ylgie 9 dulas axal e DaneshResan.com wuslvn 4 allie (gl WORD Jold ang g
Jublise 39390 walw rpl S S Hld Allie Hoalue ¥ )l yin
133-125 Yoo 16 o leuds d4 0,95 1393 Sssuml 0l Ggd ¢ )30 SWlo (w0 Idio dlxo

g ele dolinle =
= —
4 . A
O3 Sl (qwiigo = 5
mme.modares.ac.ir u/')/;‘g;:%,

29 lg CaiS g 3155 bl (655 B pan y lgd Sy azm yo gl P oy p
o 333 (SleR &9 395 o

36 i hacaly gl Poul JAilais unsane T WlF (5 ymaa awld

RS cmyeian i oSy (SlSe pwdine 0380l bl =1

Ol e ytean i oKl (Sl pwdige oSl e )l gl )87 g9zl -2
A e ytocan 5 oSl (Slse wige 038y sl =3
gheidari@modares.ac.ir 14115-143 sy g9sn0 o) 05™

saSe dlis cleyb!

wnyd i) g iome g 5 CuiSy iy il (e lop @35 Glapius ) S (aloyw b b b wallas oyl ) S g3y Al
ﬁw)‘ 5@% ((3udS @Lu ool a8 )5 )1)8 R )90 B (dsp cuasS o L;)‘P ij Lylyd (g5l Gpae p il 1393 13,5 25 icély )
L0191y gl Sy o> s Al & s (555 by inlS smo il yi0 03 5 0165 /3 2 Uy plyy s yidy S 3y dop 1303 150 1070525
& it 5 flop S 5 lSle Sl Gl Bl (il ol olie > a1S3g10me Jolse el 0> 2517 1819 513 1393 10 el > 41

o5l s
(B sMlao jio otlist] Juo 31 o3zl b rawo Jo 02290 b Syl Jf33le ) Slomlome SVl Siolizd SaS 4y yglato on o

RS (e (o) bl & s 38 (L) 303 5 Laee il Ll &) i 331 T () il Gl (sla sl ’) d’f}j Gy
2590 Sy 2y i) s b (Igp ndge bawgio joo) 31 (dop S (a3ls g (o> (o900 h3l)S)mdse )l L) Sl Ll
Ol o &g Bl (BIE 25 (dlon (slod S b i | cuiSy du flis)) 22l L lt lely Gl 4BS I ) B slgn cuds

2 CigSs 4l oYL ) yio U3 csbgn lsuil @B 5 iygo slaoyp b b Gil5El 50 (6dges g o I slod M
Slop iS5 Gyl il bolps bis b (65500 Gpme i 10 sho ) 1513 Londd o o «uiSpy dond (ol (s clls

Dgdge J3b

Investigating the effect of return air vent height on energy consumption,
thermal comfort, and air quality in under floor air distribution system
Ghassem Heidarinejad*, Mohammad Hassan Fatollahzadeh, Hadi Pasdar shahri

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this study, by cooling coil load calculation in under floor air distribution systems, the effect of
Received 15 June 2014 separate location of the return and exhaust vents and return vent height on energy consumption,

Accepted 01 September 2014

Available Online 01 November 2014 thermal comfort conditions and indoor air quality have been investigated. Based on the results

obtained from this study, when the height of return vent is equal to 2.0, 1.3, 0.65 and 0.3 m, the

Keywords: amount of energy usage reduction compared to no return vent is equal to 10.9, 15.3, 18.9 and 25.7

Under floor air distribution system percent respectively. Limiting factors in the amount of this reduction are thermal comfort of
Energy consumption occupants and indoor air quality. To this end, thermal comfort indices (Predicted Mean Vote and
Thermal comfort Predicted Percentage of Dissatisfied), local thermal discomfort index (Temperature gradient in

Indoor air quality vertical direction), and indoor air quality index (Mean Local Air Age) have been investigated by

changing return vent height using CFD methods (Air Pak software with SIMPLE algorithm by
using Indoor Zero Equation turbulence model). Based on the results, by reducing the height of
return vent from ceiling to floor, the exhaust air temperature increased, which causes the
temperature gradient to increase in vertical direction. The survey was conducted so that choosing
the location of 1.3 m (upper boundary of occupied space in seated mode) for return vent would
cause a 15.3 percent reduction in the amount of energy consumption while maintaining the states
of thermal comfort conditions and indoor air quality.
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1- Indoor Air Quality(IAQ)

2- Mixing Ventilation(MV)

3- Stratum Ventilation(SV)

4- Displacement Ventilation(DV)

5- Underfloor Air Distribution(UFAD)
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- Turbulence Heat Flux
- Boussinesq

- Turbulence viscosity
- Discrete Ordinate(DO)
- Air Pak

- Fluent

- Finite volume
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1- Reynolds Averaged Nervier Stokes (RANS)
2- Reynolds Stress

16 oo 14 055 1393 il oslall3sd e Sl wdigo


www.SID.ir
http://daneshresan.com/

Vet 9 3135 53 Eawld

R 32) Slgd 295 i )3 lgd S 9 S ﬁmT;&jﬁlmelsﬁdeﬁ)é&l.i.'i)l)a"'h,m)){

[16] L 05,8 e e | 26 Slof slols 2 Jgur

(W) o5 s 52!

68 Syl sloa 5| S
108/5 J9l FamalS sloacds
173/4 £9d Fgaals jluoarls

75 st oS

Sy 51 Jo Sl oyt 3 (e ~4-3
oS ool p3¥ s go0e (giluand (gl clie gl Sl gl
Slp aliee g)cnll 025 8 (g 250 Jo yo Sl I Planal
5 o Syse 1344482 5 T52547 247401 |, ), a5t shas
FoAl3 T Jsb laiss o5 sl gl Jol> @l 85 )15 Jelos
el ol jo Gioles 45 K& 50 conl 50 11825 T Lo je clats g
2 B psie Dyl 09 qu)p Loy AL cpl olawd Gl og0s
2l 5 el pail Sogo po 5wl slaglal S gl 3ble
5 et Sl i bl B S 4 4255 b el 485 S p0 (g
ol onii Jols baclsr s s a5 1344482 & 752547
Dl Slalons aalsl (gl canslio a5 gt 752547 aSits ol by
L >y 50 o5 ol plate (ganaSds G oad Clil (sanaSid 0gd
9 Sliiul >l dajlgs dso 79,5 9 3959 sloazm o wile obj (bolS
Loyl Sl b asdl Gl Glewle aSeds o515 gle S wlie & jglna

Bgd o Hlawe o)lg cdogy

o S50 gLl dpogs -4
Jolo @l g 48,5 13 (giluoand )90 (0205 Sl il gy cnl o
WBas (97 WS o0 )8 amlie 3500 (02 laosls L (5iluans
GRlel Balr 5l B rae 28l (2850 slom azm s S 1 s
Al olale sl Sl a4l o 21 Glse coiS g oSl ()
B snz Soge Yo sla el Gl plaS e (5, 1) cedS p azm e (e
3 Soyn o aileaslys Gioles 43 Jgaz 50 (o) 0550 slacdl> ol
oy 5l waS jo e slodss o lawgs (63959 sloa 5l 70 lacdl> oyl

D5 g0 IRUS S AEPVEIPC W TRLINA SV E TR

\
b = = = = 247401 ’
2k 752000 ,/
| —mmm 1344482 .
.
.
151
E
=
1k
05
_—=
[ L L L
20 22 28 %

26
T(°C)

2 5] Jor Pl (o, 5 S

16 oot 14 055 1393 il oslallgsd e Sl wdigo

5ol ot oslizal Tags aye ooV g, 5l S¥olee (6 jlodinn

. 2 - el - -
eoeal lp " e 00,080 5l g ol ol ol S e o

023 9390 duwiid -2-3

3 std a0l eslinul laJae (QUls (o) 5 (rwiemo Gl
ol S WB emin g ol Gl @y e b SU
s ool 00 plosl [16] 2blisS by _calfiyles] &) 50a aslas
Fo 227 ¢lis)) 5 20 3165 (o2 csie BI16 Jsbo L (Bl (gms)yz 350
ol osalyo Gioles 4 d IS 40 361 awase

o bulps-3-3

Ar e Sa @28 Sl 3 6399 slse sles 5 53355 lsr OLx 25
o5 le az,0 19 (ACH=4/4 L Jolwo) ccls 5 cnSayie 187 L
2 el 0ol SIS 0 a5 5 i (6995 ler sled (RIS e
9 ool a8y a5 50 G jhesdl JLad plp gl SLL LA (g5
J992) e 58 Les jlade sl Jio b ol o yite ple (s950e (LolS
Gols iy o dallle 5| Jols G el Bl sloo b (1
b mlie g oad odey sbo)F (28ly Jlade ulul 5 58 ole)S
08 iy ey s izre (2 Jguz) Wl a8 Jlas o Lab (5,0
ol s gy by cnlie 45 o 4385 )L o

79 Glge Ay

S99 Slop a0
axllas 0,90 lad 4 JS8

[16] Lad slao oz (5550 Ll 1 Jgur

(0) Lo Lad oo Condye
25 S
27/4 JEER)
26/8 S
26/8 Jrees
25/8 e
28/6 Sy

1- Second order upwind
2- SIMPLE
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2- Local Thermal Discomfort
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1- Fanger
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