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ABSTRACT: It is difficult to apply a conventional selection guide for diffusers when the
diffuser is installed in a perimeter zone, because the air diffusion performance index (ADPI)
vs. throw/length (T/L) ratio curve listed in conventional guide does not consider the perimetric
heating load through the walls. The objective of this study is to evaluate the effect of the
perimetric heating load on the ADPI and propose a selection guide for a proper line diffuser
when perimetric heating load exists. The velocity and temperature distributions and the ADPI
values are obtained numerically with various heat load ratios and air flow rates. The velocity
and temperature distributions and the ADPI values are analyzed by CFD in case of various
heat load ratios and air flow rates. Also, ADPI was calculated by those results. The ADPI
values by numerical results are compared with an existing experimental data to verify the
method for the evaluation of ADPI proposed in a present study. In case of a line diffuser in-
stalled at the high side wall, the ADPI decreases according to the increases of the flow rate
on every heat load ratio of the present study except 0.75. The ADPI vs. T/L ratio curves
have been proposed for the heat load ratios of 0.25, 0.5, 0.75 to guarantee the comport thermal
environment when diffusers are installed in perimeter zone.
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Fig. 1 Characteristic values of an air jet from
a diffuser.

717v oA REHE AAR7AY AgE JeEd
. F&A DE 2Ed 771 ALz}
2xxtoll o& A F71E HR A GatEHE A
olt}, olf Aul E4& YehlE dEZo|(char-
acteristic length) L& ¥7] W& 2458 weH
H7txlel Agoltt. dFA FEAHTIANREL
HeHe 7159 T wgt ZA AsH, &
ZZe HEFUILE, T4 A7 € F0A 7
AR Bt ue} @i, wab o FA e
FEATE =937 A8 I dFE EY
Ag 5 B9 olJg I AV FE ¥4 o
Fatael 3t BTl Jornz dwryow ¢
gAYE A9 dEZo|Z UFE FoE Ao
T/LHIE ol43& %7 Bl o8l T/LY]
OFA AsE FAEH Al 3 ADPI
2387 Y3t AMgEA YFALY mgA
I AR E o F2 oL Pt

T/LHlE 33 7H8AE Y338 diAd
Z30 get Z Ho]g e, gutzy ez
g F7h= A3 ADPIE 2337 189
Aetdol st TFA Y T/LHE FHAIE
o} "t} FrI7t A W dez EAHE 9
giAdRces 2 dFdA zad R o] 3
wgog FINE HEI}E SAHE Ad @A d

A SoAH ro 2 T/Lu7b Yehdo?

uw e oo

oft o px T

22 OFxe B71&#ULEXF

ADPI= dfAd % F7lf%Fe] 3 W
o] QAL oEA VEEVIE Y F UE

=
254 -

o] AE

Zg-elth. ADPIE A9 dig A 2HH F
AW FEESE st AvLEd dig A4
o] BEZLE BAFRCE U Xl 0~
100% #%S 7Fxcl ADPI g2 A AWAFT
e #3 Vol W@ 7IFS$E 035m/s ol 3sho]
o fEEYZELE(Effective Draft Tempera-
ture, °]3t EDT& A&7t —15~1.0C HH el
Eate MY AA AFITHY 23 Vol @
H & 2A A(1)F o] FoEn dvt oz ADPI
7} 80% A= T HAsvtn Hrrdr

ADPI = % % 100 (1)
T

94714 EDTE &4F9 71%4% 0,8 133
ARF AFLE £,9% FHH ATLE 4,99 2
olg Uetd gezAM g 4@ o] ®Y
2l=3

EDT = (t,— t,)—8.0(v,—0.15) 2)
23 CEXM MYHA

ARZ ASE URAE AAstm ARy
& B4 f AFF £MS w WA F
=2 g% g AFEME Agsn Yok
UFAE AAsn v sts dete] B Fofo
E oog BActe] gleovk, ASHRAEM A AR
33 & ADPI Wio] 7B dutzez slds

3. £ Rst ZXots Z2ol A=
o CiFX o ADPI S4

o
3

31 dFdiAd OFA

2 dFdME 98 7kA SRSl HFA
o] ADPI E4& d9r7] f3td & T/ &
A OFAE A ol HAES dd AF
& Fig. 2] Yttt & dFAe Are
Z 337mmX ¥o] 133mmeo|™, &3 gFd dX
Hol AE WwPFoz FrIE AR FFdE
q9&E @t



9 B3t EAste Fgd A4X9 2@ dF A ADPI SAo ©g 47 1207

-— A

133 mm

387 mm

—
-y air flow
—-

wall
T
—
—
—

HHHIF

A-A'section

Fig. 2 High-side wall line diffuser investigat—
ed in the present study.
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