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Numerical and Experimental study of a new building cooling system based on compression refrigeration cycle
Saeed Vahidifar!, Seyed Hasan Nabavi’, Mahdi Zakeri’, Mohammad Mahdi Naserian *, Amin Heydarian®

1-Assistant Professor, Department of Mechanical Engineering, Faculty of Montazeri, Khorasan Razavi Branch, Technical and Vocational University (TVU), Mashhad, Iran.
2- Assistant Professor, Department of Electrical Engineering, Faculty of Montazeri, Khorasan Razavi Branch, Technical and Vocational University (TVU), Mashhad, Iran.
3,5- B.Sc, Department of Mechanical Engineering, Faculty of Montazeri, Khorasan Razavi Branch, Technical and Vocational University (TVU), Mashhad, Iran.
4- PhD, Department of Mechanical Engineering, Faculty of Montazeri, Khorasan Razavi Branch, Technical and Vocational University (TVU), Mashhad, Iran.

Abstract

Today, various cooling systems such as evaporative cooler, split, air conditioner etc., are used to cool the building, which have a number of advantages and disadvantages.
One of the most important disadvantages that can be mentioned for many cooling systems is the non-uniform temperature distribution in the building zones. The most
important part of the building’s heat loss is through the windows. Accordingly, in this research, a new cooling system based on compression refrigeration cycle is proposed
and examined numerically and experimentally. Experimental evaluation of this system was performed in the air conditioning workshop and its numerical evaluation was
performed in Design Builder software. In addition this system was compared with split cooling system. Among the most important results obtained from this research, we
can point out the uniform distribution of the indoor air temperature and the reduction of energy consumption compared to the convectional cooling systems. When using a
window coil system, the difference between the maximum and minimum temperature in a large part of the room was less than 1 degree Celsius. In the split system, however,
the temperature has changed by about 2 degrees Celsius by moving from the ceiling of the room to the floor. Moreover, energy consumption of the system was 6.7% lower

than that of split cooling system.

Keywords

Building cooling system, Window coil system, Split system, Experimental evaluation, Numerical evaluation, Uniform temperature distribution.

m.m.naserian@pgs.usb.ac.ir .yl ol (gugodosxs

Archive of SID.ir



Archive of SID.ir

\Aa% I Vo Lo [ limnn g b 0,90 NV F o) Jlo [ SslSe 4y 5

Skx Sosenr |y @55l @l Gras ITTYT

COoy ,Lel PP TEO Qlj,'s A g A o RN
aS wi aseine oopl pogdle V] 048 o aid 3 Jlais
Sapiuw bug Hlasle ;o (Srae 655l 5l (oo
HSes 5 ST V] 58 0 Grae ) goiae sarses
G ol bl o los ;S 5 155 480 1) T Jlada [¥]
Ol sLolis wig, 09, 00 HUaDl (x> g dim ((5Y
O VeV e Jlo o oISt /A 5l g pSKeuii iali8l b
aS cowl Lle> N Cﬁ‘ IVWITR RAR JL» 4 Jsjl}ﬂ OIA
ol Gleyw lolis ol o9y o0 ekl a6l
Jlo b LT 5 oY G50l b ply (o lade 4y 498

lol awpvete

9 Gogere Wl slp war gyl S ganwg
Giine S b plaizle o (65,1 B ran )5 9248 0
Loyl o a5 ol 009y orolg> g loidgs Lo 10 oo
2 Sl Gl 8B e 55 Spae als
Sl s gl guils L8] cul Slga 5 O calizes Ll
Gl 4 S o pleisl 0 T ole ) 65 g0 >d
So e 9 pdadsas (65 5l b plesl (el izl (sl
4 e plpl g eoga eald 1) oleS (65,0 LS
[-¥] s o bolaxsle jo 6550 (559080 Sonte
Jedods Foauas;l sy olge 5l ooliwl b atags o)l ,>
S5l e Uy 5 &5l oS YL Uy
Slitle slrdalyy jo (slos iuS axgi )50 (ol )S
Godiodlagamy SeiSs S VY-V o ] ol axd 518
Lo Giloys d5ne 4 baipe 2be)S 6550 o p3d
oolawl b pleizle sla iso jo (655l sloly uals

G4 o> b oaS il o sodmnjld sy olge

Adoddio—)

4 Zl 0l o 50 Sy Ol Slal 5 Conex
S5 Syan 5 LOE (g00,nS (iulidl 4y iyl )]
Seed 93 j9a (sl p3¥ by oo el enl 0l (e 5
Silwdingr b 4 3975 D908 Sl Sletea s 0
Alg o 5 Sl H5iS )0 (5] Al plie Brae o
(Oleo cpl yo bl atily Jlis 4 condae solaidl Joou
“-éf‘d"ﬁﬂgﬂji’" 55 )p abe )l (S pleisls cais
& Cato (pl (b 5l 5 05 co Dgume j3iS 50 (555
9S50 i aio gl lre kel 5l (S e
ol Pl azsi s el 2olae (anugs 5 00, sled
aazgi b ad sals T sanugi g oy sl cnio
@ baye adgl 5550 5l aoy0 NP L jelS o o
wSlon (a5 5 (5 sloos gl 3 pls i sad e
WS5T podle 55,1 slo Lol 51 LIS 1t gonliciul wisS o
wls oS 1) 515 g Cuis pdy bl plBS yee Wl oo
5 09503 azlge ax ol s L) Coe lass
Ol sl (angi anT b 4l 3ol e Sless
534S solasdl slacslo g (b 1S 5 65l slaasl o
S0l

lilyyp g oadyiite slaesls Lelul
2 stz B Gl L)l gasls] gas gla s
Jobes 4 Ly a8 wilansls 055 oles iyl slolis
05 el 0, YoNB Loy i o5 gekes ) - AY
OleiSlo 4y by pe o iz 4 by o (5 (ygelee TYY
ol psw DNasb e Lol g5 278 a5 el

Gt 855l GeaS Srae A (3SR Olye 4

V- Heating, ventilation, and cooling (HVAC)
Y- Thermal Energy Storage
Y- Phase Changing Material
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V- Discretization

Y- upwind
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