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PART V - DETAILED SPECIFICATION 

V.C - DESCRIPTION OF SYSTEM 
PROJECT DESCRIPTION  

 

The University of the Witwatersrand is undertaking a phased refurbishment of the HVAC system 

serving the Health Sciences Building on its Medical Campus in Johannesburg. Given the scale and 

complexity of the overall project, the works will be implemented over multiple years. 

This current phase, being Phase 1, comprises the following principal scope elements: 

• Hydraulic isolation of the hospital chilled water supply from the campus system through the 

installation of plate heat exchangers; 

• Installation of selected pipework within the air handling plantroom in preparation for future phases; 

• Replacement of the existing air handling units serving the fifth-floor lecture venues with four 

standalone hybrid VRF packaged units; 

• Provision of ventilation and heat extraction systems to address excessive heat build-up within 

service shafts; and 

• All associated electrical, structural, and fire-related works required to support the implementation 

of this scope. 

During this phase, the air handling units serving the lecture venues on the fifth floor are to be replaced 

with hybrid packaged units. In parallel, mitigation measures are required to address excessive heat 

accumulation within eight vertical shafts located in the south section of the building and extending from 

the second floor to the tenth floor. 

The heat build-up within these shafts is caused by condenser units installed in the shafts, which reject 

heat into the enclosed spaces. An extraction and replacement air system is therefore required to 

remove the accumulated heat, improve thermal conditions within the shafts, and prevent heat transfer 

into adjacent occupied floor areas. 

 

DESIGN CRITERIA 

Mechanical ventilation is being provided to the shafts. Air conditioning is provided to the lecture 

venues. The air-conditioned design conditions to be maintained are as follows (within acceptable 

ASHRAE design conditions): 

22.5 C + 1.5 C (21C to 24C allowable) and 30-60%RH can be expected (RH not controlled) 

The above conditions will be maintained when the ambient conditions are as follows: 

Summer :32.0 C Dry Bulb and 20C Wet Bulb and full solar load 

Winter :2 C Dry Bulb and no solar load 
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SYSTEM OVERVIEW  

The mechanical system will comprise of the following systems: 

• Ducted AC AHU (EC Fans and Axial Fans) and refrigerant flow c/w outside air control. 

• Unfiltered air extraction 

• Sound attenuators. 

• Air terminals c/w Fire dampers  

• Air terminal c/w OBDs 

• Pipework 

• Plate Heat Exchangers 

 

DRAWING INDEX   

  

REFER TO THE DRAWING REGISTER ATTACHED TO THIS DOCUMENT.   
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V.D6 VRF Hybrid type Air Handling Units (AHU’s) 

 

Refer to all drawings and this specification. Design conditions and capacities are stated later in this 

document. 

The lecture theatres shall be air-conditioned by a ducted VRF Hybrid packaged-type Air Handling Unit 

(AHU). The AHU shall supply conditioned air to the lecture theatres, associated change rooms, 

washrooms, and laminar flow station areas, as indicated on the drawings. 

While the lecture theatre is not assigned a specific GMP or ISO cleanroom classification, it remains 

imperative that the HVAC system is installed, tested, and commissioned strictly in accordance with the 

approved design, drawings, and this specification to achieve the required environmental performance 

The air handling units shall be of the DX, built-up type and shall consist inter alia of the following 

components: 

• Fresh air plenum chamber 

• Fresh air damper and weather louver with rodent mesh 

• Primary filters (G4) 

• DX cooling coils 

• Stainless steel drip trays, c/w drain piping 

• Supply air fan 

• Plenum casing c/w LED lights in plenums 

• Emergency fan stops, guards, etc. 

• Motor Control Panel/DB, inclusive of VSD and controls as needed 

• Instrumentation, sensors and switches 

• Signage 

• Steel Base 

• VRF condensing units with cabling, support frames, hail guards, vibrations pads and AHU integrated 

controls. 

Humidifiers are not required. RH in the lecture theatre is controlled passively, i.e. coil selection shall be 

such that the maximum specified RH level shall not be exceeded but the lower RH level shall not be 

controlled. 

All HVAC equipment in external plant rooms (exposed to ambient conditions) shall be weatherproof. 

MCC’s/DB, electrical equipment and wiring shall be suitably rated. IP65 or higher as approved by the 

Engineer. 

Specific components and component sequence shall be as indicated on the drawings. 
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The insulation shall be 80 mm thick polystyrene, polyurethane or phenolic resin.  The floor shall be 

stainless steel and shall be suitably strengthened where the fan is located. The steel base frames shall 

have additional cross members as indicated.  The proposed system shall be approved by the Engineer.  

The units shall be weatherproof and shall be sealed air-tight in accordance with high pressure duct 

standards.  Plenum casings shall be able to withstand the full positive or negative no-flow pressure of 

the fan. Each AHU shall be individually pressure tested on site to establish the air tightness thereof.    

Filter mounting frames shall be sufficiently rigid to withstand a pressure differential equivalent to the filter 

bursting pressure, without distortion. 

Access doors shall be suitable for the removal of the largest component from the AHU’s.  Access doors 

shall be hinged and shall have lockable, cam-lock door handles and shall open in a direction such that 

the fan pressure holds the doors closed. Door handles shall have a marked indication of opening and 

closing direction and all handles shall operate the same.  

All doors shall be openable from inside the AHU. Door shall be fitted with cam hinges. The air handling 

units shall be provided with a light fitting in each compartment, lamps shall be of the LED type. The 

power supply to these lights shall be taken from the unit motor control panel.  The light switch on the 

outside of the unit shall incorporate an LED to indicate light status. 

VRF HYBRID TYPE AIR HANDLING UNIT 

Zone  
 

AHU location  In covered plantroom 

Supply fan type  EC Plug 

Supply fan speed rpm TBA 

Supply fan flow rate L/s 3250 

Estimated supply total static  Pa 350 

Return air flow rate L/s 1585 

Fresh air flow rate per UNIT L/s Normal: 1665 

Economy: 3250 

Cooling and heating coil air flow L/s 3250 

Unit Input power kW TBA 

V/P/Hz 400/3/50 

Cooling Coil:  ALL DX TYPE   

Cooling capacity Total/Sensible kW 82/55.2 

Coil on temperature (°dB/°wB) 27.3/18.4 

Coil off temperature  (°dB/°wB) 12/11 

Heating coil capacity kW 31 

Humidifier kg/h Not applicable 

Approximate AHU size (l x w x h) mm TBA 

AHU weight kg TBA 

Supplier  HC, Apache, Trox, Systemair or 
equal and approved 
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Sound attenuators  Yes – In BOQ 

Return air damper   Yes 

Fresh air damper  Yes 

1.1  V.E. – EQUIPMENT SCHEDULES  

Air Terminals 

• 90 of 600mmx600mm Return Air Grilles 

• 80 of 750mmx350mm Motorized fire dampers (2-Hour Rated) c/w Fusible Link 

Roof Extract Fans 

• 8 of Ø800mm - Axial fan or similar @250Pa ESP (c/w 2 x 2Dia. Sound Attenuators) 

VRF Hybrid Air Handling Units 

• 4 of VRF hybrid AIR HANDLING Unit c/w, remote condensers, filter sets, fresh air plenum, 

inverter compressors, reverse cycle (Heat pump),modulating fresh air damper, modulating 

relief damper & modulating return air damper, on board digital display, MCP, EC Plug Fan for 

350Pa ESP, Integral Switchboard, condensate drain set c/w S-Trap, fixing and all necessary 

fittings, supports, joints, fixings and accessories, duct-flexible collars, insulation, complete as 

per specifications and AHU Schedule. (Ensure unit is derated for site conditions). Please note 

that units will need to be flat packed and built up within the space. 

• RAF01 - Dia 630mm -EC fan or similar @250Pa ESP (Fan Operation linked to AHU) 

Plate Heat Exchanger 

• 1 of 1200 kW and 1 of 2400kW Plate Heat Exchanger complete in 304 Stainless Steel  

 

Plate Heat Exchanger 1: 

• Heat transfer duty: 1,200 kW 

• Chilled water flow: 47.8 L/s 

• Chilled water temperature: 6°C entering / 12°C leaving 

• Fluid: Water on both sides 

• Minimum approach temperature: 1 K 

• Design pressure rating: PN16 

• Maximum allowable pressure drop: 50 kPa  

 

Plate Heat Exchanger 2: 

• Heat transfer duty: 2,400 kW 

• Chilled water flow: 95.6 L/s 

• Chilled water temperature: 6°C entering / 12°C leaving 

Shaun Enoch
Highlight



 

Document number 1005297-HAV-SPEC, Revision 2, Date 2026/08/18 9 
 

 

• Fluid: Water on both sides 

• Minimum approach temperature: 1 K 

• Design pressure rating: PN16 

• Maximum allowable pressure drop: 50 kPa 

Expansion Vessels 

• 1000 litre Chilled water expansion tank 

• 1000 litre Hot water expansion tank 

BILLS OF QUANTITIES 

 

TO BE COMPLETED BY TENDERER AND 

SUBMITTED WITH HIS / HER TENDER 

 

NOTE: It is the tenderer’s responsibility to ensure the Bill of Quantities ties up with the Drawings, 

Specification and Equipment Schedule, any deviances or discrepancies should be noted and clarified. 

 

BOQ DOCUMENT NAME: WITS Health Science BOQ REV A.xlsx 
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