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A. Executive Summary

1. Introduction

This report presents and discusses the results of a Computational Fluid Dynamic Simulation for
the proposed Integrated Intermediate Care Hub (IICH). This simulation was undertaken to
evaluate and make recommendations regarding the ability of the naturalla&ah design to

provide occupants with thermal comfort. This report is prepared to fulfil the requirements of BCA
Green Mark Healthcare, in order to achieve Platinum level certification.

2. Background of the development

The new Integrated Intermediate Catib (IICH) is part of the Health City at Novena Campus in
Singapore. The new 875,000 square foot IICH project includes 635 tertiary rehabilitation, slow
stream rehabilitation, suacute care and hospice care inpatient beds in a new 17 story building.
TheSpecialty Surgical Training Center providing medical education simulation and parking for 540
cars are also accommodated.

The entire new hospital is designed to incent patients to get up, get out of their beds and make
progress on their recovery journeytithe goal of returning home as fully recovered as possible.
The 1ICH provides for periods of recovery and convalescence within a healing and supportive
environment. Comfortable and vibrant public spaces, a focus on environmental continuity and
durability, a clear wayfinding and signage strategy and nfiutictional spaces to promote culture,
learning and health are all addressed in the planning and design of the new hospital. The hospital
is being designed to achieve Platinum BCA Green Mark certification.

B Inpatients

Outpatients

- B Leamers

o &
Rk i 4 Ry F R Central Park
rydse HealthCity S8 B oy

Figure 01Master Plan images from Health City Novena

3. Main findings

Wind conditions for outside areas (such as lobby and sky terrace gardens) are sufficient for
providing thermal comfort. North wind is obstructed by a condominium to the North restricting
access to thisvind for the proposed building affecting natural véation within the building.

Under the current design arrangement wind velocity is not high enough in naturally ventilated
spaces to provide thermal comfort.
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4, Conclusion

Currently the building is not be able to meet the Natural Ventilation prerequisit&feen Mark
Platinum.

B. Background/Introduction

Natural Ventilation will provide an indoor environmental quality conducivpatent
rehabilitationby providing plenty of fresh air and increasing human and thermal comfort as well
as reducing energy consumption from mechanical ventilation.

CFD air flow analysis is performed to optimise the building design to ensure thermal comfort and
provision of fresh air.Surrounding buildings and local meteorological conditions as well as
building shapedrientation, opening size/location will determine the effectiveness of the Natural
Ventilation strategies.

BCA Green Mark Version 4 requires wind tunnel testinQrid simulation as a prerequisite for
the Platinum rating. In order to achieve Green Mark Platinum 70% of selected typical dwelling
units must have good natural ventilation performance (0.60)mResults from the simulation
have been used to give recomnaation on Natural Ventilation effectiveness as well as
determine compliance with Green Mark requirements.

C. Methodology

1. MACRO

- Make 3D model of proposed development

- Model surrounding buildings expected to directly impaictflow

- Set up he CFD Simulationith isothermal, computational domain, computational grid sizes,
GAYR RANBOUGAZ2Y YR aLISSR: aStddAiy3a |yR LI NI Y
+t9b¢L[!'¢cLhb {La;[!¢Lhb a99c¢l HoehHCAIPen Matk5 w9 v | L\
Healthcare Facilities

- Run MacraCFDsimulation for North and South Prevailing wind directisgasassess wind
flow conditions around the proposed building development and adjacent buildings

- Determine wind pressurtaken at 0.5m from every assumed opening of all units and
F2tt26Ay3 eélhefySE /¢ 3JdzA R

- Derive average pressure differences for all uattsid-height or selected level

- Evaluate air flow conditions for entire building and relevant outdoor areas

2. MICRO

- Determine up to 5 typical unit design layouts that have the majority of units

- Fromeach of 5 typical units select sample unit for simulation that represents an average
pressure difference closest to the average pressure difference for that unit type (according
G2 a!yySE /¢ 3JdARSt AySa

- Run micro simulatioffor corridor areas and typicahits. Determine areaveighted average
wind velocity for each sample unit at 1.2m above floor level
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- Calculate compliance of areas against BCA Green Mark requirements
- Evaluate and provide recommendations based on results

3. Sample Unit Selection

Naturally ventilated wards are located from levelsTI8 They contain naturally ventilated
corridor space, multiplded and single bed wards, activity spaces and RETS (gym) space for
rehabilitation.

0l1- |04|05|06|07(08|09|10|11| 12|13 |14 |15|16| 17 | Total
Level| 03
Type | Notes
5 and 6 bed:
MP same plan 4| 4| 4(10|10| 5| 5| 5| 5(10|10|10| 5 87
SP 10| 10| 20 40
AA 2| 2] 1| 1] 1| 1| 2| 2| 2| 1| pAc| 15
Multipurpose | No NV
Gym,various | \Wards Wa
layoutssame rd
MG location 1| 2| 2 1} 1| 2 1} 1| 1| 1 10
4 bed plan
(smaller than
MP(4) | MP) 6 6
combined
Music,family
living room
AC (partitioned) 1] 1 2
PP 2 2
combined
Musig family
living room
AE (partitioned) 1 1

FIGURB2: Tableshowing number of typical units, 5 most common units and
floor of selected sample units (based on location and average prediffierence

The following sample units weselected (also see yellow highlight in Figure 02 above):

- 5-6 Bed Patient Room (MP): Level-0BIP09
- Single Bed Patient Room (SP): Leve] 8819
- Activity Room (AA): Level QAA01

- Multi-purpose Gym (MG): Level 081G01

- 4 Bed Patient Room (MP[4]): Léu& ¢ MP04

Static Pressure for the openings under South and North wind case for each unit can be found in
Appendix 1. Each sample unias selected for having a close to average static pressure for each
South and North wind cases. They were also setefrtam the midsection of the building (Level

08) and in as close to normal design case as possible.
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D. Geometric Model Parameters and Unit Visualisation

1. Surrounding context for simulation model

- Surrounding the site are a number of existing developmeras fSgures XX and XX)
including:
0 20 storey 2 towers of the Ministry of Home Affairs to the West
o HN aA02NBe atAyylFrOftS mcé¢ [/ 2yR2YAYAdzYy RS@SH
o Low lying (32 storey) Ren Ci Nursing Home to the North East
o / £dzZAGSNI 2F o 0 dzh {CRBidofrthamsAtdllestils statelysy Mither + A S g ¢
to the East
4 Storey facility to the South East
0 16 storey Ren Ci Community Hospital/Brahm Centre directly to the South

o

05’mnﬁr:l.-t- 16
7"

.

Ren Ci Nursing Home ;-

Centre

Jubilation Apartment

P

FIGURBS: Google aerial view showing developments surrounding the proposed
IIHC Project &
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Figure04: Global View of Model and Surrounds
9 Domain size used
1305m x 918m x 180m

1 Plan and 3D isometric model of units from various angles
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Figure 05:Level 6 Perspective Model Views
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Figure 06: Level 8 Perspective Model View

E. Simulation Settings

1. Simulation Software

- Design Builder, coupleditht Energy+

2. Numerical scheme

Turbulence modiing usesthe Y2 RSt 2LJGA2Y

3. Conditions:

- Isothermal condition of 33.0°C, steadtate condition
- Prevailing winds and direction selected are North and South as these are perpendicular to
the long facade of the building. Prevailing winds have been selected from the table below:

Wind Direction | Mean Speed
(m/s)

North 2.0

North-East 2.9

South 2.8

SouthEast 3.2

FIGURRB7:Tabulation of Prevailing Wind Direction & Speed obtained from NEA
over a period of 18 years.

4. Mesh sizing
The mesh sizes used for this model followhedzA RSt Ay Sa aLISOAFASR AYy 4! yy
{Laj[!'"¢Lhb a9¢l h5h[ hD,FromBGGreefl MdrkHealhcare Batiljti€s

Mesh size of 0:0.2 m in the building of interest, 0Iim for the surrounding buildings and3m
for the ground surface.

F. Result and discussions

1. SimulationResults MACRQ@ South Wind Low levekase
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a. View from
South

b. View from
North

Figure08: RegionaView: South Wind Case (near ground level: +4.53m)

The 4 storey facility to the soutlast of the development is low enough and the Brahm
Centre is West enough that wind conditioies the proposed buildingre not impacted too
muchby surrounding buildings. Future mastglan development on the site South (directly|
across the road) in place of these 2 buildings could have a great impact on wind access
the South.
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c.View
from South

d.View
from North

e.View
from
North-East
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