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ABSTRACT: Based on the T-method, a new scheme for predicting air flow rate distribution
in a bathroom exhaust system is developed. Introduction of individual duct route enables us to
disintegrate a complicated multi-fan ductwork into a set of simultaneous single-fan subsys-
tems. The scheme is validated via the analysis of a well-posed test problem, showing physi-
cal consistency. In order to demonstrate the utility and capability of our method, the bathroom
ventilation system in a 20-story residential building is selected as an example. Under the
typical design condition, the air flow rate of each exhaust fan at the balancing point is suc-
cessfully predicted, and such information can lead to an engineering estimation for the overall
system performance. While some deficiencies in ventilation are found at bathrooms at lower
floors with 6 mmAq-rated exhaust fans, they disappear over the whole building by using fans
of enhanced static pressures, 7 and 8 mmAgq. Finally the present scheme seems to be useful
for practical design of multi-branched, multi-fan ventilation systems.

Key words: Exhaust system(¥]7]A12®), Flow rate distribution($-#£4]), Ventilation(27]),
Duct(9 E), T-method, bathroom(&4)
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\Elbow fitting

Fig. 1 Schematic of the bathroom exhaust sys-
tem in a high-rise building.
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Fig. 2 Individual duct route of the i-th floor.
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/ Duct size, fan performance curve data 7

Assume flow rate of each fan {Flow rate at main and
branch duct sections is determined.--- Eq.(1) and Eq. (2)]

Te—
y

Calculate pressure drop
at main and branch duct sections.--- Eq.(3)

I

Calculate characteristic coefficient at main and
branch duct sections--- Eq.(5) and Eq.(6)

!
Determine system resistance curve
of each individual duct route. --- Eq. (7)
Using system resistance curve and fan performance
curve, flow rate and pressure drop of fan is determined,

I

Flow rate at main and branch duct sections is modified.
--- Eq.(1)and Eq.(2)

a)e mOlJ PAIPON

Pressure drop at each individual duct route
= Static pressureof fan

---Eq.(9)

Print flow rate and pressure drop at each duct section
of the bathroom exhaust system

Fig. 3 Flow chart of the present algorithm.
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Fig. 4 A test duct system for validation.

Table 1 Flow rate and pressure drop of the
test duct system

Duct section @ [CMH] AP [mmAq]
B(1) 66.6 0.017
B(2) 66.6 0.017
M(1) 133.2 0.356
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