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ABSTRACT: It is a serious subject for energy conservation to prevent the energy loss
caused by mixing of heated and cooled air jets in a building which two types of air-
conditioning systems are adopted in perimeter and interior zone. The purpose of this paper is
to clarify the quantitative and qualitative mechanisms of the mixing loss and to propose pre-
ventive methods for it.

In this paper, by using the dynamic heat load calculation method, heat extraction loads of a
typical office building in Pusan are calculated. According to the results, numerical simulation
based on the computational fluid dynamics were performed in order to measure the mixing
loss in physical size HVAC system. Then, the distributions of air temperature and velocity
are analyzed in order to grasp the relations by setting temperature differences influence on
the mixing loss.
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Fig. 1 Mixing loss of effective thermal load.
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Fig. 2 State of occurrence for interior mixing.
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Table 1 The fundamental equations for Viollet form of Standard k- e model

Governing equations Fundamental equations
Continuity equations 'Z—UL =0
xi
. : oUU;, __ 3 (P_2 _a_ Ui |, 8U;\)| _
Navier-Stokes equations at Ly =i oz, 6xi( o135 k)+ ax,-[(”+ P:)( ox; * ox; )} giB0
: 99, dU®e _ 9§ Y\ 0@
Energy equations ot + ax, =%, {( + » ) ax,»]
. ok f ) 0k
K equations ot =+ % = ox, {<v+ o } ox; ]+ vt Gy
: de  OUg _ 4 v\ oe), e &’
& equations T 7%, ax,{ v+ o 9%, ] 7 (CLePy— C3.Gp — Cpe—5— 5
R AU, U, . v 30
where, v;=Cp e Py= ( ax; + 6x,) Gk-giﬁag ax;

Cp=0.09, Ci.=1.44, Co.=1.92, C3.=1.44(Gpzp), 0(GxK0)
0:=1.0, 0.=1.3, 06,=0.7, 6c=0.7
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Table 2 Boundary conditions for Calculation

Perimeter zone| Interior zone
Air conditioning FCU CAV
system
Setpoint case A 22T 20T
tem p;;: case B 20C 20C
perature case C 20C 22°C
Air outlet case A 235TC 184C
. te case B 215T 184C
T,
MPErature| ase C 215C 204C
Air outlet velocity 1.1m/s 1.2m/s
Heat Source 100 w/m® 400 w/m’
External wall
(Surface temperature 47T
of glass window)
Interior wall free slip free slip

ol A

33 EEE4 AL J2

EgeAe B Asel, 13902 A9
MEES dHPoiEe ZAEA wduE 4
s, CFD oia) A44esl 71% 2 L=RE
g AN F thed Jo) 9 YU FFE
%< ARk
@
@

Qp = 0.29XV X (tep—tp)

Q1 = 0.29XV X (tg—tu)

3, EEF9 FFEHFE FAGEE S AA

stm FU3 FEFAdNA 4 SimulationS

AAE AAddEd =23 F 9 g 9

g AALFS Adsd, A o LA
#& A

al
x

4. 4 Nk,

HI

o
E

41 AUI|R ¥ BXEE

Fig. 4~Fig. 95 #ngE, dHol& 4
A2 Expd wa AL AWIlF 4 REEEE
vk

NFEEY AR FEHE, FAGEY
o] gl A%, sgrEEs dnddA Had
229 77t At AR™ =3t UdH
gojEe 717N HEE ALY IV FE
T F oA Fde Rz wWrlTR £8HE 7
FT2E d43n o

Rtdd) A dd¥ g AN Aee AgvH
&9 n&F7s AduAE H2EINIF EF
HA @7 Qi AAHo2E FAE BEXE

wolm gloy, ANl fE Afun Fe &
#9¢ Y45 dee ¢ & U

Fig. 4 Computed velocity (m/s) and temperature ('C) distributions for case A (With internal partition).
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Fig. 9 Computed velocity (m/s) and temperature (C) distributions for case C (Without internal partition).
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Table 3 Calculation results of the Mixing loss

for case A
Thermal load| ML | MLR
Before mixing Hp | 9875keal/h
Hr | 1935.3 kcal/h | 2858.8 97.8%
After mixing Qr | 2273.8 kcal/h | kcal/h
Q: | 3507.8 kcal’/h

Table 4 Calculation results of the Mixing loss

for case B
Thermal load| ML | MLR
Before mixing Hp | 1223.3kcal/h
Hr | 1935.3 kcal/h | 1263.8 40%
After mixing Qr | 15159 keal/h | kcal/h
Q1 | 2906.5 kcal/h

Table 5 Calculation results of the Mixing loss

for case C
Thermal load| ML | MLR
Before mixing Hp | 1223.3 kcal/h
Hy | 17586kcal/h | —65 —0.2%
After mixing Qr | 1171.4 keal/h | keal/h
Qi | 1804 kcal/h
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