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Numerical investigation of air curtain effects on heat transfer of cold rooms and
pollution spreading in fire situations

Shahrooz Motaghian, Hadi Pasdarshahri”

Faculty of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
*P.0.B. 14115-143, Tehran, Iran, pasdar@modares.ac.ir

ABSTRACT

Air curtain devices are widely being used as thermal sealing in environments with heavy human traffic from outer zones. One of these applications is
isolating and sealing of cold rooms. In addition, these devices are used in order to keep wildfires and chemical pollutions from spreading. In this
study, performance of vertical air curtains, which have more applications, are investigated in both aforementioned usage areas. Analysis of air curtain
performance are investigated through two case studies: in the first one, Air curtain isolating performance in heat transfer reduction from a cold room
to a warmer zone with 25°C temperature difference is evaluated, in which the device is installed in warmer room. In the second case study, an ongoing
fire in a room with presence of air curtain to control toxic CO from spreading to neutral room is simulated. The fire room is filled with CO at the
temperature of 300°C. the two case studies were conducted with identical geometries. . Sensitivity analysis is carried out on air curtain device
efficiency in different jet velocities and velocity angles. Computational fluid dynamics (CFD) method by mean of commercial software ANSY'S
FLUENT 16.2 is used to evaluate air curtain effect.

Keywords: Air curtain device, Cold room, Heat Transfer, Mass transfer, CFD
dondo -1
Wb oo Ll 5o suie sl g e, 4 5ls a5 Sl oM 51 (SO

i 31 158 3558 0l 3,5 on 530 s 1 o3 el ey
b yo 5l oolasul Logd co 0w GBI o ellacl Cugb, Gl el Koo

Jo oy S msoe 1) Ige 3585 soslal (Sl plej sln oS 509>
cel by cpl 5l oolatwl Ll asb oo lon 3525 51 (6,85l sl Jgoro
[3] o900 YIS plrale 5 sel 5 23 0 (s)lsbo
wsly>l oy Jll 5 ol JUl 5l g Sl sl a5 6,50 s,
A0 ol gy et Sl lulpd a5 ame 5 (2 )5 b
solital b Sl ol bl e lop 00y 5] ool il onh 45,5
il (ogae Ysons) so5ae o (8l IS5 4 wlgi o oS g Cor S

Please cite this article using:

B osden s £9050 nlailige Wl o o JUEl 5 o)l Jlid
by (el 5 0550 blid ()80 sl (otalopw 5 (oiale 9) loo)se
JIs 4 Vsone oS ()5 Lo sl 485 050 p 2 JUil ()b 5l g oS
ook e Bl ;o090 (A3 Glge CodsS 2alS Sl il o I Soi

[2.1] o580 ggbas 58 Sbapis Slod Sk GRSl o2 Sl
Sl ok oml sbed bslagll o 550 YL Spae Y 5 (S
5 e, o 4 g S9i ol 09 sa ol g 395 Lawgt 45 el YL

o 3Rl o3 € e 1 Alie o0l &1 £l (51

Sh.Motaghian, H.Pasdarshahri, Numerical investigation of air curtain effects on heat transfer of cold rooms and pollution spreading in fire situations, Modares Mechanical
Engineering, Proceedings of the Second International Conference on Air-Conditioning, Heating and Cooling Installations, Vol. 16, No. 13, pp. 230-234, 2016 (in Persian ..,



S )l3anly S 9 Yo j9 ped

OisT £989 Ule) 03 5 39T i piand’ 9 3 3am BB = )lps JUSH j3 2190 (50333 JBL s33e sasllbs

Jo S5 L (Tl s xTslr 5o s soon 3 Shos p5d salle )
30 a8 Cawl ol B3 jekaie e 4yl a8 (13 Lo 0590 g00e
& Szl el a3 18 TSl s 50 alee ooy & Slae
S deSTote 3 g0 ) Siom i1 45 (xBlse 10 cow 5a3sT Sl 0l
B 2 L 5los Sl Sl sigm 5T oo o 5 wBlos
42,5 300 5o o oo sles Lulyd ol (s3lodnd sl 058 00
64,0 25 ojls 13 T s Llse gedy a5 lasb gles g ol 5 bl
il o as caul ol (B3 120 jo cwl ool as F Jlas o ol Sl
L) S b lgn g 0,00 dg2g lal 1o 1y SanSTyie (aisS S Gy
oads o8 ol F le gaz ;0 25 sleo b lsp G (509,9 Cenl 00,5
il oo Jol galles aiilen 35 b lass (55,0 Loyl i g ol

J> 95 3 Flwlre (g4 -3-2
awdin Sl oo lae gadgl g g3 LIPS o o)l Lo
Gamiuo &S 10 773 (gamio (glp 5 el ot > 5 (2 JS2) ganass
@aSed shaas el oad Jloel )l 30k 58wl amsin 535 50
S slaws o] 50 a8 e cpl Judow (glp oot a8 )5 a5 jo Slewle
o 55 152000 sgax [7] gz ye 55 oo Jims oSl o515
tosin [5S3a shass o 306000 (St slasi axlllas oyl o &S e
5 292 ooy JSiS gaml 0 eal udg (54l (o ogdle 4 bl oo
sadshe o515 @Sl (iloange 5 285 Rl Hshie 4 o jlgns & pslne

2Bl oo S (Sl

Gl lPle s S a4 adlae (nl jo s 50 dlee goas Lo
ouds 00ld drwgs 5o5m p> by al g S 16.2 R CRpo
S5 hmgie g, 5l Slalazél (gile o jslane 4 il oud plamil e
Jsar @y a5 ol oad oolizal "o Jailis] yshe oS Joe 53l
ol s 3 0 U5 il lgss a5l o lsas Spslome 45 ity oo
120 (el 5 Ll i IS8 4 allene SV _oles gl o ploil go0e o
P 4y b cwlie Glj ol ol a5 S50 gl oloj 5l 4l
Lol ool azs 8 a5 0o 4t 0.1 7] az e oolpiny Sloj

Fig. 2 Mesh of calculation domain
Sl Gl (a2 S

4 Ansys Fluent 16.2

% Finite Volume

® Reynolds

7 standard k-epsilon

8 Standard Wall Function

Ol 5l esliinl Coge e e JS25 las39)9 50 ) (2ler Bl S
il oo Vb sy b YIS 5 531 o LuT gee oSl

S xSslr Bas (n et (2l9p soon ot S sleo S o
Sliea Cnl sl ailies (At Lazme Sy 4 lse 3583 5 o)l Jlil
2 0l 005 vgame g 151 (oS 5l S sl i 6,500 glao )5 &
Sl JyS 5 [B] Fees ol > (Sogll 28 S5 [4] lai
9,5 0,Ll g5 o [6] staio oS (o o sla3lE g l)S 5 i

5,8kt (msyyt 4 2 Shoslime SVl Saliys SaS & anlllas oyl o
wilyy (Sogll S 3l xSl 5 il o @il o 2l oo

| 00

Soue Silw e -2

Aluno Gawain -1-2

5 Sl augle 0l oon oSles goue Ll slae
sz g oad plonl gadlle sawain I (Sogll g9 5l 6Tslx
MLUSE" o dwais ol 45 el ond solitl o San 5 [7] 2 usllsiS
ouds JoSKiib6x6x4 gaml g0l dluce dwain Cawl ool ool lis
Ao e 2 gl ls e 18 (oye b o095 S Lame 99 (e
ol 055 m 8 oYU 5o 0.2 galols 4 Llon (500, el s 4z 5
ary o 9 wiboo gl 03 5 (o0 e 0.4 (Jsb e 2 L)l 5
S e 015 (pye g e 19 Jsb L s95)9 Jib catlse soon o)
wilos 58 70 0.2 5 Jsb 5o 1.9 glyo 5 (zg 5 azmys o)

adol Ll pd 5 550 bl -2-2
5 Sl @l o @l wedn il & Gl Jol Al o
5 5 361 sadgl sloo o o ool oy G614 lon 345 5l (6 S sl
ol 5 tle g4z 0 30 Sgpm lae gadsl slos g ol 5 Gle gaz o
Ao (pl 5o ailioo el 1 jlad Lo g0 50 adsl jlid ol e
o958 Sl sles o)ls J13 s GBIl )15 55 o)lsen 2len s03p
wilo yeite 35 T Sz 5 S g 318 (Tl (54250 30 g so0
ol 48,8 )L 55 il 1 (293 L8 G (293 i bt sl
Slr g G pae patiage galolae ;3 avain slajlns 50 by ol

il Sl Gile 31 salslee

- , 6.00 ‘

L =
| — = d
— = T
_—\
= 7 )

S
e | O .\.-\,/ ‘

4.00 m

.‘l

Y L

Fig. 1 Geometry of the case study
Al awan 1 S0

! Clean Room
2 Computational Fluid Dynamics (CFD)
% J.C Goncalves

231 391 5 G bl 5 g srbedyous Slallips Gl (o9 wIlie dc geze 13 ojlait 16 095 1395 jiw (uide Splke Lwdiie



S )l3anly S 9 Yo j9 ped

OinsT £989 Ule) 03 5 39T s piansd’ 9 3 3am SO BLI )lps JUiSH j3 52198 503 33 JBL 33 sasllos

IR [ [ [[[[[

Temperature (¢): 11121314151617181920212223242526272829

Fig 4. Distribution of temperature in z=3m plane with turned on air
curtain
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Fig 6. Comparison of air curtain thermal performances in different jet
velocities
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Fig 3. Distribution of temperature in z=3m plane with turned off air
curtain
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