
Sizing Rainwater Tanks for Use with Siphonic Drainage Systems

3. Laboratory investigations 

Figure 3. Schematic of the Experimental Test Rig (not to scale)

A full scalesiphonic roof drainage

model has been constructedat the

Universityof SouthAustralia.

Therig is 32m longand6m high

2. Introduction
�‡ Harvestingof roofwaterfrom commercialbuildings is oneareain

which thereis muchpotentialfor improvement

�‡ Unlike traditional roof drainagesystems,in which the pipes are

designedto flow part-full, a siphonicsystem,asshownin Figure1,

operatesat pipe-full capacity,when water is suckedor siphoned

from theroof into thepipeworkathighvelocity (Arthur, 2007)

�‡ Many prestigiousbuildingsin Australianow usesiphonicdrainage

systems(Eg. Adelaideairport,IKEA Adelaide)

5. Results and discussion

Figure 6. Comparison between laboratory measurements and program results

1. Aims The aim of this project is to describea new type of

unsteadyflow modelthat is ableto accuratelysizerainwatertanks

for siphonicroofwaterharvestingsystems

6. Conclusion
�‡ Siphonicdrainagesystemscan be a highly way of harvesting

waterfrom largeroof areas,but modellingsuchsystemsis very

complex

�‡ The model we have developedpredictedwater depth in the

pipeswith goodaccuracy

�‡ Rainwater tank sizing was also incorporatedinto the model

design

�‡ Thenextstageis to examinetheinfluenceof unsteadyflows on

form andfriction lossesin siphonicsystems

�‡ SIGNIFICANCE: This project will provide a useful tool to

industryandwill leadto moreroofwaterharvestingfrom large

residential,commercialandindustrialbuildings
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Figure 7. Computing the optimal size of rainwater tanks

Figure 1. Schematics of a typical conventional and siphonic roof drainage system (at 

normal design condition)

Centre for Water Management and Reuse, Mawson Lakes Campus, University of South Australia

4. Methods

An inflow hydrographwasappliedto

the multi-outlets in the tests to take

the siphonicsystemfrom a partially-

filled to the fully primed condition

(Qu, 2009)

�‡ St. VenantEquations

�‡ Switch2 modelling algorithms  (Beecham, 2003)

�‡ Hydrological effectiveness method developed at the  University

of South Australia 

Figure 5. Inflow Hydrograph

Figure 2. Buildings within Australia that have Siphonic Drainage Systems

Figure 4. UniSA Siphonic Drainage Testing Rig

Figure 8 In-building

Tank Fitted into the

Spacebelow a Mezzanine

Walkway


