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Experimental Study on the Natural Ventilation Performance of Solar
Chimney by Shaft Form
- Shaft horizontal cross-sectional area and shaft arrangement -

V=G —FA=Z—DY %7 MERE
AR E OB
~ ¥ 7 N AT & LB O -

Sung-Ki SONG
Ko

Abstract

This study examined the ventilation performance of solar chimney by chimney shaft shape
and area, the connection conditions of the chimney shaft and chimney. In the result, when the
relationship of the outlet direction of solar chimney and chimney shaft was right-angle
(right-angle shaft type), the solar chimney ventilation rate of the same depth type of chimney
shaft and solar chimney was higher than the twice depth type or the half depth type. And also,
when the relationship of the outlet direction of solar chimney and chimney shaft was parallel
(parallel shaft type), the solar chimney ventilation rate of the same width type of chimney shaft
and solar chimney was higher than the twice width type or the half width type. Furthermore, the
solar chimney ventilation rate of right-angle shaft type when the chimney shaft horizontal cross
sectional area was 8 m? was higher than the parallel shaft type.
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Fig.1 Building overview and section conceptual diagram
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Fig.2 Scale-down model diagram
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Table.1

Model Type and Experiment Conditions

Right-Angle Shaft Type
Model

Parallel Shaft Type

TYPEI TYPE2 TYPE3

TYPE4 TYPES TYPE6 TYPE7

Chimney

Horizontal Section 200 (Width) =100 (Depth) [mm]

100 (Width) %200 (Depth) mm]

Chimney Shaft

Horizontal Section (200~100)

(100x100) (400x100)

(100x200) (50%200) (100x400) (200x200)

Cross Section Ratio

1:1 1:0. 1:2
(chimney: shaft) 05

1:1 1:05 1:2 1:2

Chimney Shaft
Aspect Ratio 1:05 1:1 1:0.25
(Width : Depth)

12 1:4 1:4 1:1

Diagram
(unit: mm)
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Fig.3 Measurement location and natural ventilation path
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Fig.4 Ventilation rate of Right-angle shaft
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Fig.5 Ventilation rate of Parallel shaft
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Fig.6 Ventilation rate by chimney shaft arrangement
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Fig.7 Ventilation rate of the calculation and the measurement
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