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Performance analysis of a task/ambient air conditioning system for
providing the thermal comfort conditions during sleep
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this research, the effects of flow rate and temperature of supply air on the performance of a

Received 04 August 2015 bed-based task/ambient air conditioning system (TAC) have been investigated. For this reason, a

QSZ?E\E‘Z gil?ﬁgtgrfg:rti?nlkirzms bed-based task/ambient air conditioning system including a bed, a supply air inlet on the top of
P the occupant's head and a return air outlet under the bed have been considered and for the

K _ mentioned conditions, the equations of flow, energy and thermal comfort have been solved by

eywords: . . )
Task/ambient air conditioning system OpenFoam numerical solver. Also, the thermal comfort conditions, local thermal discomfort and
thermal comfort energy utilization coefficient have been evaluated in the present study. The results show that the

sleep conditions

dition o performance of the mentioned system significantly depends on the supply air temperature and
energy utilization coefficient

flow rate. So, the low supply air flow rates may cause non-uniform temperature and velocity
distributions which leads to unpleasant thermal comfort conditions. Also, in order to achieve the
benefits of TAC systems, utilizing the high supply air flow rates must be avoided because in high
flow rates a wide area of the room is affected by supply air instead of the bed zone. Also, the
results indicate that the energy utilization coefficient decreases with supply air flow rate
increment. Therefore, this coefficient has reached to less than 1.5 in 120 lit/s air flow rate that
demonstrate the low advantage of using TAC systems in high supply air flow rates.
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9- Local Thermal Discomfort
10- Energy Utilization Coefficient (EUC)
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- Thermal Comfort

- Task-ambient Conditioning (TAC)
- Full Air-conditioning (FAC)

- Floor-based
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- Indoor Air Quality

O~NOO O WN -

10 o leits 15 093 1394 s (o) Sl Swiye



U 9 5 lidlly S L jule Sauw

Slgd pIR S G LlubwT logl b (paeli yoldio &3 35 roio ggaloo Asgas Eimmumn K3 3 yShoe Jukxs

§ = pﬁ[l - ,B(T - Tref)] (6)
(Ms™2) ey 2,5 it Hlop G g (K1) (o bludl oy B oS
5 Jhw cayl bl a5 cnl Jlow Si5e S i) oy ey (e ol

il 5 23l on Jlom Al )

Heff = U+ Ut (7)
Sk —e Gldolas g0 Jow S5 a4 Jhw gilizél coy oS
255 (o8 drmlone

ol Giod )3 @Sl SYolae o 5 Slewlne plnil sl comizpen
oolicil {8 Joos Stsjgr by o a5 pgbinl gove Sl
© ye 5°3‘-"“’ p> by 3l e Jm lp jsie Sl el oad
OR8,5 S 5 sl Sy oy 5 S pl o &S inl pend 05 o0
g sl o 2,550 51 5 0l olas 5 gnb ol S
J> Glp mizmen ol 0uls oolaiul Ceyu g JLES o Sob G
Jo b s g ol oad ol anl plejlepd amaSid o allas
5 48,5 13 pw)p Sjpe S8 4 Slenle 4l I Jo Pl (g00e
el 00 00ld aseits colio Slawla 0,5 150 400 sgu b slasis
Slp Cep Sie huld Wl s 2 sy 0 & sbiles
A (oo (93 SG a5 el oo (S GNSS A (6995 slaazm o
51 o0l b g 135S 5,15 361 @ 1, (4l ;20 120 650 s jicie)
Loyl wilgny a8 el 0uls sl 298 4 (6999 (Slgr (Slod > g
by yo iz a5 ol o ilos (el 38 sl 1) 5> bl Cogllae
ookl &y dz g b rizmen el osal 2 50 )0 (550 Lulyd plos 4
4z ,0 Joee jo oliliel ol a5 cul (S8 4y p3Y ke — e alizel Jow

Ll 00 u;)b)d M)$40 99,9

()2 2390 S solol g i -4

Slgs > 4o J )yl iwlwl -1-4

51296 (55) 2 (grmay Slialejl plomil L [12] (50,080 1962 JLs o
285,80 Jele 6 colyshy @l Jaml booad JpuS Jase )
Ol sled lugh, s oy dgn los Djgo ar ) (Gl el
@ Jolse Cred cam boas 090 Gl U g5 5 Sdalie 5 (A0
e 6 Gialol Jaa 53 ()l Gl 5,3t Lol Jalse oo
i 43 oy bl delos slo Jow a5l azesy 5 Wl [13] wias
dolre (yigs 5 oolital b [14] K8 00,5 0 1970 Jlo jo [14] s
5 3905 S 5 K0S by oad S5 Jele B Db o sl (5551 515
S sy (PMV) Tol3l c)T il plsie o oz m5Ls S
SO0k 08 (Brme buze )l Ll bl g S8 (G el
1545 ool Jghiie e a5ls Ky ol o] uSile asls 45 ol
olsie 4 5T 51 [A5] o8l Slo asbicaws wile Slawl slas st
&8ly yo wldl sl Sl asls il ool ol o luilinl asls SO
e ol S Lalpd 4 Cond 1y B3 1 S5 098 (Sl el
ARl ogee Syl pleal 4]y (oS laie o g 0 o0 25l s (o

- Turbulence Viscosity

- Open Foam

- Businesq Buoyant Simple Foam
- Finite Volume

- SIMPLE

- Predicted Mean Vote (PMV)
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