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Abstract

The objective of this paper is to improve a discomfort caused by the unequal airflow and vertical
temperature difference by buoyancy of the supplied hot air in the conventional hot air heating sys-
tem. In order to the model experiment we manufactured the hot air heater with two air outlet and
a model room. We observed the temperature, velocity and airflow distibution and calculated values
of PMV and PPD using mean value of central verticality section’ s air temperature and velocity. We
could improve distribution of vertical temperature and velocity at the central section of the model

room owing to correlation of hot air of two air outlet.
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Figure 1 Schematic of experimental set up

B dRoA Az dsee] Hof S FL
1.4kWolt], 849 =7t AT =€
3t 38 AM7E H A= E Ao g Hd S
B Th ol & AT AU A AAe 2EAHY
A cH e F719 =& AAEE 3H R
Ao A H on, e FYAE FFhEA S
AME Axsnch £ 93t 4P =2 7
Al R A E7] Y3t 0~120W7tA] 238 + 3l
v AYzA7 g dX At Figure 20 & 243
A ALRF 2YP AU L A3 EH ] NFEE HE
PFA=g

Figure 32 2 A&dA Azt Hejg] dix
E Vet 23 AU 85 3]s 9
S 58 FYES AuRe AR AXE HET
o & mEANE HEET AHREL] 2F 2 9
Eﬂa B3l FHEs e A7 FHoln 47 2F

& 3 EHE EN3A gu REAY FUUnE &£

AlA o7 F9 deg JAAT & MBI Fo

—

N
Celling East wall
é°\\ K
h Y
)
(3
N g
North wail —
1"' ............... -
L]
Q
South wall ~
N— Floor
2100
~
(a) test room
sub air outlet
. air
main
air outlet
air
[=]
o
o

3,

410

(b) hot air hcater
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heater

ot} £ HAl Sl B8 F U= e HE
F2A Aoz HE ) Figure 49 £ 4
HoA AHE-3 HEF] HAEE YA =
A3 EY HET L FYF] e=FEEE A
E37] 93t 0.3mm C-CEANE HET 87

A HET AR, FAT 2 F R
3. MUY
3-1. 2QHA(2E % EEEE)0
chet 573

SEAY et AR ex B e o] 2
714 e el Al H et 28 Ao g 2083 FF
st mP e 2% ‘3% ZTEETY V| EAJN #
AE 2A8H T 2FdrldA A\2d#T
HAstol] S WA= ﬁﬁi*it HETH 32
£, 245 ARG F Y. mEs 248
e oF &7 Fert 288 H 3 T(double

-210-



ol A&7 AT T I ¥ A

i 60 'i 115 ], 45 |, 60 110 s
o] R SR !
” ALUMINUM GRILLE ] L ﬁ—md%w?
ALUMINUM GRILLE T
s 1
- - 45" = - 90.‘
R @ 1 [ 3(1'60‘ ’l
- H - :
7l e /0
T HEH :
1A K i
2 a 2 i A ] e )
-— S <
(S “ R (] 1T Hs o® yd Py g g
0] ° HEH 2 H
- Ve
H s H :
L H H 40 t
. | - "‘—'—-" L. / 1
-~ - 10 H
4 H A
‘r‘\;
1 H 60 T+ 1
| 390 ]l
! 1
@ fan @duct=@ 250 x 180, ® 100X 150
@duct=@® 135, ® 111x150,© 100x 150  (Bgrille register=open’s : 210 X 150
(®heater=3B : 350, H : 240 ®grille register=>open’s : 115 x 150
Figure 3 Cross section view of hot air heater
B 210
L 150 _
o ] 263
i _! 3 135
Pkl Rl ket ekl el )
- - : 225
4 ) 184
1 : "'1
\ !
+ 1
| = -
OO0 ] ¥
=i . T 1
: T
‘" ! H ®
i T H - e
N t —
- : — 10
\ :
h S ey | G | mp F==F1 oo bl
Y

(a) main air outlet (b) sub air outlet

Figure 4 The plan of double deflection register
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Figure 7 Effect of sub air flow on the mean air
velocity of occupancy zone
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Figure 8 Effect of sub air flow on the mean air
temperature of occupancy zone
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Figure 9 Profile of air flow distribution based on the air flow rate
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