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A Study on Ventilation of the Attic Space for Cooling Energy
Conservation in Apartment Houses

Su-Yeun Na*

ABSTRACT

This study aims to present basic data of opening design in the attic space for cooling energy conservation.
The quantity of inflow in the attic space under Seoul climatic condition were computed. Then. cooling energy
consumptions at sample unit dwellings were analyzed and compared with non-attic unit dwelling. Finally, CFD

simulation were conducted to present the indoor thermal environment when openings in the attic space allow
outdoor air 0ACH to 15ACH. From this result, optimal opening sizes in the attic space were proposed and

cooling effect of ventilation in the attic space was conformed quantitatively.
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attic 379 E58 A 4AIQCZE gable louver
(254), soffit vent(MoFEET), ridge vent( A%
£ 5% ), stationary ventilator(2P2 EE7)),
rotary ventilator(2]84) ¥%7]). mechanical ventilator
(7144 E%71). whole-house fan(HZE $F7)#
22 71EE0 AT d5FYg gz Fz2 3F
51 . 71 attic 2L FEV¢9Y EAEL
Fig. 13} Fig. 29} Zo}H7].

(c) Ridge vent and soffit Vent

Fig. 1. Air flow patterns in attic space
with various vents.
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(a) Gravity ventilator
(b) Low-pitch slant roof ventilator
(¢} Roof mushroom ventilator

Fig. 2. Stationary ventilators.
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(a) Roof turbine
(b) Free-flow ventilator

(c) Revolving ventilator

Fig. 3. Rotary ventilators.
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Fig. 4. The plan and sections of sample unit dwellings.
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Table 1. Comparison of peak cooling loads

Flat roof Gable roof Gable roof
Peak load (standard) (RC) (ST)
component S L S L S L
(KW) | CKW) [(KW) KW (KW) [ (KW)

Wall

. 0.265 - 0.227 - 0.265
conduction
Roof sl Josn| — [oss] -
conduction
Window ) oams |~ Lrost| -~ |osss| -
conduction
Glass solar | 0.001 - 0.02 - 0.01 -

Oeeupants ol onq | 0011 | 0,075 | 0.047 | 0200 | 0211
space

Infiltration | 0.417 | 0.897 | 0.363 { 1.093 | 0.417 | 0.897
Total 5408 | 1108 | 2523 | 1.139 | 2672 | 1.108
St sensible L: latent

Table 2. Weather condition at peak load

Sample Unit Flat Roof | Gable roof | Gable roof
(standard) (RC) (ST

month/dav/time 08 05 19 08 05 16 08 05 19
DB temp.(C) 32 34 32
WB temp.(C) 26 27 26
Solar rad.{W/m") 205 722 205
Wind vel.(m/s) 21 2.6 21
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Fig. 5. Effects of attic ventilation on cooling energy
conservation.

Table 3. Air flow rate at various opening area

opening area (m’) 1645 ] 1.245] 0.830 | 0.249
opening-wall area ratio (%) 100 | 756 | %0 15
opening-floor area ratio (%) 6.6 5 3 1
air flow rate (m’/s) 1.469 | 1.102 | 0.708 | 0.054
air change rate (ACH) 600 | 455 | 292 | 22
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Table 4. Climatic analysis(summer)

. Frequency(%)

Period . .
(month less 18 | o4 |more aver.| min. | ma.x condi-
day) than 95C ";}’C than | (Cy | CCHY[CCY| tion

Tolwe | T 2

0615~ e~ |an-1 n- 90 oo slightly
0631 99 | 57 |307] 23| 2| 16|29 hot
UOL~h o6 | paglosal 79 | 23 | 17 | 30 slightly
0715 hot
076~3 1 yoglaoaf 2| 2 | 19 | 30| hot
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(801 ~ - " too

- 71516 - | v 2
081:) 13.1 .)1.6 34( i _l 33 hOt
0816 ~ -
: 2| 9 = 0
0831 15 | 544 [299] 142 24 17 32 hot
0901 ~ - - _ |slightly
o5 - | 2 2

0905 18.7 | 68.8 | 125 20 | 13| 27 hot
f i 7‘
c o |
= |

g2 €4 86 88 810 |
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Fig. 6. Air flows during summer.
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Table 5. Cooling energy conservation by ventilation
of atlic space

I .
too hot hot slightly
od hot
perio 82 ~ | /20 ~ | 6/2 ~
8/11 7/29 7/
cooling energy consumption
without ventilation 1.287 0.789 0.539
(MWH)
average wind speed (m/s) 1.83 1.97 1.99
prevailing wind SW NE NE

daily average air flow
(m’/hr)
cooling energy conservation
by natural ventilation 0.013 0.061 0.170
(MWH)
cooling energy conservation
rate (%)

489.05 | 48538 462.29
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Fig. 7. Comparison of temperature distributions
of the living room under attic space.
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Fig. 8. Comparison of thermal environment in living
room.
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