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Abstract: In high-rise and super high-rise buildings, the drainage system may not extend through
the top for ventilation purpose due to architectural aesthetic considerations or other performance
requirements. A comparative experiment was conducted to evaluate the drainage capacity of three non-
extended top ventilation drainage systems relative to the traditional extended ventilation drainage system,
using a 60-meter-high tower in Shanxi Province as the test site. The reduction in hydraulic performance of
the traditional extended top ventilation drainage system caused by the non-extended top ventilation form
was assessed using the constant flow rate method. The impact of non-extended top ventilation form on the
drainage capacity of various drainage systems varied significantly. The combined ventilation drainage

system was the most adversely affected, experiencing an 81.25% reduction in drainage capacity. In
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contrast, the loop ventilation drainage system equipped with a secondary vent stack demonstrated greater
resilience to non-extended top ventilation form, maintaining a post-modification flow rate of 7.0 L/s. The
non-extended top ventilation form induced significant negative pressure in the upper floors of the drainage
system, potentially compromising the integrity of water seal loss in sanitary appliances within upper
floors. However, given the relatively low drainage flow rate, the associated water seal loss remained

minimal.

Key words: non-extended ventilation double stack drainage system; loop ventilation;

combined ventilation; pressure limit; water seal loss
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connection modes of pipes
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Fig.3 Change in pressure limit of each floor under
maximum drainage flow rate of JH1, JH2, FFL1 and FFL2
conditions
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Fig.4 Change in pressure limit of each floor under
maximum drainage flow rate of HX1, HX2, HX3 and HX4
conditions
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Fig.5 Change in water seal loss of each floor under
maximum drainage flow rate of JH1, JH2, FFL1 and FFL2

conditions
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Fig.6 Change in water seal loss of each floor under
maximum drainage flow rate of HX1, HX2, HX3 and HX4
conditions
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