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1. REQUIREMENTS OF THIS REPORT 
 
As part of Southland Pacific’s consultancy on the feasibility, costing and 
management of the proposed NSWBA air conditioning upgrade, this report 
focuses on assessing the suitability of the existing building air conditioning 
infrastructure to support additional local condenser water air conditioning units in 
the Level 1 tenancy. 
 
It follows the successful completion of Stage 1 consultancy, which concluded that 
the proposed air conditioning upgrade to NSWBA was permissible and within  
legal and regulatory requirements of Council, EPA and Strata. 
 
This report is based on the results of measurements performed on the building 
condenser water loop to establish water flow and hence heat sinking capacity, 
and on current fresh air supply to determine requirements for supplementary 
flow. The fresh air requirements will also have a bearing on the amount of 
additional cooling capacity required due to the additional heat load from 
unconditioned outside air at ambient temperature. 
 
2. METHODOLOGY 
 
Measurements were performed on the water flow in the pump housing, and in the 
loop itself to determine current flow rates, and calculations performed to establish 
likely flow rates under standard operating conditions, given possible variations 
due to additional loads being imposed on the circuit. 
 
Measurements were performed using non-invasive ultrasonic test apparatus 
employing a Doppler shift calculation technique. 
 
3. RESULTS 
 
Results were disappointing, and substantially lower than predicted. 
 
Measured air flow rates during normal operation are 458 litres per second, 
with a maximum flow rate of 884 litres per second, meaning that an additional 
supplementary fan unit of over 2,000 litres per second would be required to 
satisfy standards requirements. 
 
The amount of cooling capacity required to effectively condition this quantity of 
outside air on a hot day would be 10kW over and above the heat load from the 
room itself. 
 
Calculated water flow rates are 0.85 litres per second for the tenancy. A 9.5kW 
Temperzone unit has a basic requirement for 0.45 litres per second, meaning 
that even 2 such units (19kW total) would exceed the capacity of the loop. Future 
attachments to the loop by other tenants in the building could reduce flow rates 
even further. 
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Given even a modestly sized installation of 30-40kW, there is no way the base 
condenser water system can be deployed or modified to support the cooling 
requirements for 200 persons at the required fresh air supply rate. 
 
4. ASSUMPTIONS 
 
It is believed that a smaller impeller has been fitted in this case, based on 
discrepancies between the flow as measured in the housing and the water circuit. 
Southern Cross Pumps were unable to provide in formation about the impeller 
fitted to this particular pump. 
 
Calculations are based on a typical 285mm pump impeller, although the actual 
diameter of the impeller is not known. The maximum impeller size available in 
this pump unit is 345mm. In any case, the possible variation in impeller size is 
still insufficient to positively influence the feasibility of using the condenser water 
loop in the project. 
 
5. ALTERNATIVE TECHNOLOGIES 
 
A relatively recent technology that may be deployed as an alternative to the 
condenser water cooling packs described in previous quotations and 
specifications. These systems are known as VRF (Variable Refrigerant Volume) 
systems, and are similar in construction to the ‘split system” air conditioning units 
sold in retail outlets for domestic use. They differ in the sense that they are able 
to change the flow rate of the refrigerant to suit the demands of the local cooler 
packs, and also in that they are capable of running very high vertical line lengths 
to the rooftop units. VRF systems are very reliable, quiet, energy efficient, and 
have a lifespan of at least 10-15 years. Development Application requirements 
for such a installation would be greater, as there would be higher visibility of the 
equipment from the outside of the building, but should not present an obstacle to 
approval.  
 
The system specified is indicatively priced at $150k + GST, but this may vary a 
little once technical specifications have been finalised. At this stage, estimated 
time to install such a system is approximately 8 working days, with 3 days 
allocated to disruptive work inside the Level 1 tenancy. Delivery time for the 
equipment is estimated at 4 to 5 weeks. The cost estimate does provide a 
reasonable guide for the NSWBA Council to evaluate whether this is a viable 
option or not. If the NSWBA wishes to proceed, Southland will immediately 
finalise costs, get sign off from NSWBA, and begin a development application.  
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7. VRF Quotation from Genesis Air Services 
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