
Final Report

For

Consultancy Study for Air Ventilation Assessment 

For

S16 Planning Application 

For

Hotel Development 

In

CDA ( ) Hung Hom 

By

Parsons Brinckerhoff (Asia) Ltd. 

May 2013 

Revision 2 



Page i 

Table of Content 

Executive Summary .......................................................................................................2
1. Introduction............................................................................................................4
2. Site Wind Availability in Hung Hom ....................................................................6
3. Computational Fluid Dynamics (CFD) Approach for AVA................................12

3.1. General Review on CFD Package Suitable for AVA ..................................12
3.1.1. Computational Mesh....................................................................................12
3.1.2. Turbulence Model........................................................................................14
3.1.3. Computational Domain................................................................................14
3.1.4. Proposed CFD Package for AVA ................................................................17
3.2. Boundary Condition Settings.......................................................................18
3.3. Convergence Criteria and Solution Monitoring Strategy ............................19
3.4. Miscellaneous Settings.................................................................................20

4. AVA 3D CFD Models and Simulation Results ...................................................22
4.1. Review of Site Wind Environment ..............................................................27
4.2. Urbis Scheme ...............................................................................................29
4.3. Notional Scheme..........................................................................................31
4.4. Proposed Scheme .........................................................................................33
4.5. Comparison of Different Building Schemes................................................35
4.6. LVR of Different Building Schemes ...........................................................38

5. Conclusions..........................................................................................................42

Appendix A - Technical Guide for Air Ventilation Assessment for Developments in 

Hong Kong, by Hong Kong Planning Department 

Appendix B -  

Appendix C - Summary of Velocity Ratio and Velocity Vector Plots for Urbis 

Scheme 

Appendix D - Summary of Velocity Ratio and Velocity Vector Plots for Notional 

Scheme 

Appendix E - Summary of Velocity Ratio and Velocity Vector Plots for Proposed 

Scheme 

Appendix F – Summary of Velocity Ratio for Summer Prevailing Wind Directions for 

Urbis Scheme, Notional Scheme and Proposed Scheme 

Appendix G – Numerical Value and Graphic Presentation of the VR for SVR and 

LVR



Page 2 

Executive Summary 
Detailed 3D CFD simulations have been conducted for three hotel design options, 

namely Urbis Scheme, Notional Scheme and Proposed Scheme. With the 

consideration of prevailing wind directions in Hung Hom, the pedestrian level wind 

environment around the hotel site are compared in details, based on the methodology 

outlined in “Technical Guide for Air Ventilation Assessment for Developments in 

Hong Kong” by Planning Department. 

The long term annual non-typhoon prevailing wind directions of Hung Hom area are 

from north to east, i.e. North, North-north-east, North-east, East-north-east, and East. 

The cumulative frequency of these five wind directions is 77.9% and which is over 

the 75% requirement as stated in the Technical Guide. These wind directions have 

been adopted in the AVA CFD analysis. 

Based on the 3D CFD simulation findings, it is noted that the pedestrian level 

ventilation in Whampoa Garden is low irrespective to the hotel scheme. This is due to 

the fact that the existing buildings in Whampoa Garden are all in a similar height and 

located in close proximity to each other. This unfavourable building layout results in a 

strong urban canopy effect which prevents a good air circulation even under windy 

weather. The hotel site is located downstream of the prevailing wind directions (north 

or east) and at approximately 100m away from Whampoa Garden. Therefore, the 

natural ventilation in Whampoa Garden is not that sensitive to the hotel building 

design.  

On the buildings around the hotel site, based on the information obtained from various 

parties, there are all well spaced and ventilation corridors are provided. Based on the 

weighted velocity ratio contour plots for all three schemes, the Proposed Scheme will 

result in better natural ventilation on its north to north-western side than the other two 

schemes. The east and south sides of the hotel side is near the sea front, the proposed 

scheme shows significantly better ventilation than the others. And this is the 

recommended scheme for the hotel design. 

For information purpose, additional runs had also been conducted to assess the 

pedestrian wind environment in typical summer prevailing wind directions. The 

results also indicate that the Proposed Scheme performs better than the others two. 
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The Site Wind Velocity Ratio (SVR) for each scheme for annual prevailing wind 

directions and summer prevailing wind directions are summarized as follows: 

SVR Urbis Scheme: Notional Scheme Proposed Scheme 
Annual Prevailing 
Wind Directions 

0.20 0.24 0.25 (Preferred)

Summer Prevailing 
Wind Direction 
(for information 
only) 

0.19 0.22 0.24 (Preferred)

The Overall average LVR of each scheme based on annual prevailing wind directions 

are summarized as follows: 

Urbis Scheme Notional Scheme Proposed Scheme

Overall LVR 0.20 0.23 0.24 (Preferred)
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1. Introduction
A hotel development will be constructed near the sea front of Hung Hom Bay. It is 

anticipated that the building form would have an effect on the wind environment to its 

surrounding area. As such, Air Ventilation Assessment (AVA) has been conducted to 

study the surrounding wind environment due to the hotel under the prevailing wind 

directions.

To ensure an optimum hotel design, three building schemes have been analyzed: 

Urbis Scheme: This is the building form by the Government. It is used as the 

basis for the comparison. 

Notional Scheme:    A notional scheme, which is similar to the Proposed Scheme 

but with a revised building block above the podium for sightline consideration as well 

as other requirements. 

Proposed Scheme: The building form taking into consideration the best practices 

on AVA and also hotel operations and consultation results. 

Figure 1.1 illustrates the location of the hotel site in Hung Hom sea front. 

Figure 1.1 – Site Locations in Hung Hom, Kowloon

Site A 

Site B 
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The objective of this study is to complete the Air Ventilation Assessment (AVA) 

based on the occurrence of wind in different directions, which should not be less than 

75% of the time in a typical reference year in Hung Hom, Kowloon. For information 

purpose, the summer prevailing wind directions had also been analyzed. 

Three-dimensional Computational Fluid Dynamics (3D CFD) simulation techniques 

have been adopted in the AVA. 

This Report consists of the following sections: 

1. Site wind availability assessment in Hung Hom; 

2. Details of the analytical approach used in the Air Ventilation Assessment, i.e. 

Three-dimensional Computational Fluid Dynamics (CFD) simulation, 

including the model setup, computer software, solution parameters, etc.; 

3. Findings and discussions on CFD simulation for wind environment at 

pedestrian level for all three hotel design schemes, namely Urbis Scheme, 

Notional Scheme and Proposed Scheme; and 

4. Conclusions

The requirements of the methodology for carrying out AVA stated in the “Technical 

Guide for Air Ventilation Assessment for Developments in Hong Kong” (the 

“Technical Guide” hereafter) are followed while taking due considerations on the 

current best practices on conduction this type of analysis. Please refer to Appendix A 

for the Technical Guide. 
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2. Site Wind Availability in Hung Hom 
In the assessment of air ventilation at the pedestrian level inside an urban area, the 

long term characteristics of the approaching wind would need to be known in advance. 

For instance, the occurrence, i.e. the frequency, of a particular wind direction is the 

key parameter for the subsequent assessment. This is called Site Wind Availability.  

To obtain the site wind availability in Hung Hom, several widely accepted methods 

would be adopted, namely mathematical models (MM5 or CALMET), reduced scale 

wind tunnel test and CFD simulations. In accordance with the “Technical Guide for 

Air Ventilation Assessment for Developments in Hong Kong”, all these methods are 

considered acceptable. And the long term annual average non-typhoon prevailing 

wind directions should be adopted in the analysis. 

Based on the information available, it is suggested to use public available information 

for the site wind availability. As such, a report published by Planning Department  

called "EXPERIMENTAL SITE WIND AVAILABILITY STUDY FOR TSIM SHA 

TSUI, HONG KONG" in 2007 / 2008 is adopted. This report outlines the 

methodology used to obtain the wind availability in Tsim Sha Tsui, Kowloon. Please 

refer to the following link for details.  

http://www.pland.gov.hk/pland_en/info_serv/site_wind/wwtf003_2007_final.pdf

The approach wind data used in this wind tunnel study was based on measurements of 

non-typhoon winds taken by Hong Kong Observatory at Waglan Island during the 

period of 1953 – 2000. The measurement location is Granville Circuit in Tsim Sha 

Tsui, which is 1.4km from the hotel site. With the consideration of the practically flat 

terrain topology, and in meso-scale they are close to each other, it is considered that 

the wind tunnel measurement results are also applicable in Hung Hom. Please refer to 

Figures 2.1 and 2.2 for measurement location in wind tunnel and their relative 

positions respectively. 
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Figure 2.1 – Measurement Location (Granville Circuit) in Wind Tunnel

Figure 2.2 – Distance between Granville Circuit and Hotel Site in Hung Hom

Based on the Planning Department Report regarding the wind availability, the annual 

prevailing wind in Tsim Sha Tsui, and applicable in Hung Hom, are the five 

directions from north to east. Figure 2.3a is the wind rose for annual, non-typhoon 

winds for Tsim Sha Tsui, corrected to 500m, extracted from the Planning Department 
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Report. For information purpose, Figure 2.3b illustrates the summer, non-typhoon 

wind rose for Tsim Sha Tsui. 

Figure 2.3a – Wind Rose for Annual, non-typhoon Winds for Tsim Sha Tsui, 

corrected to 500m

Figure 2.3b – Wind Rose for Summer, non-typhoon Winds for Tsim Sha Tsui, 

corrected to 500m
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The hotel building form design should take into consideration of the annual prevailing 

wind directions, i.e. the building form should be so designed that wind could flow 

over the hotel with a consideration of pedestrian level natural ventilation. 

In accordance with the requirements in the AVA Technical Guide, the reduced set of 

wind directions should exceed 75% of the time in a typical reference year. Table 2.1a 

summarizes the wind directions used in the 3D CFD analysis based on annual non-

typhoon wind rose. Five wind directions from north (0 / 360 ) to east (90 ) cover 

over 75% of the annual occurrence of non-typhoon weather already. 

Table 2.1a: Wind Directions for 3D CFD Simulations based on Annual Non-

Typhoon Wind Rose

Wind Direction ( ) 0/360 (N) 22.5 (NNE) 45 (NE) 67.5 (ENE) 90 (E) 

Occurrence (%) 14.2 9.3 9.6 17.0 27.8 
Cumulative (%) 14.2 23.5 33.1 50.1 77.9 

For information purpose, the summer pedestrian level wind environment has also 

been analyzed. Table 2.1b summarizes the wind directions used for the summer 

condition, which also cover over 75% of the occurrence. 

Table 2.1b: Wind Directions for 3D CFD Simulations based on Summer Non-

Typhoon Wind Rose

Wind Direction ( ) 90.0 
E

112.5 
ESE

135.0 
SE

180.0 
S

202.5 
SSW 

225.0 
SW 

247.5 
WSW 

270.0 
W

Occurrence (%) 13.4 7.5 6.3 9.6 7.7 18.3 9.2 6.3 
Cumulative (%) 13.4 20.9 27.2 36.8 44.5 62.8 72.0 78.3 

Under normal weather condition, wind speed varies from very low near the ground 

due the blockage, such as buildings, plants, etc., gradually increase with the height. 

This is called atmospheric boundary layer. With the consideration of the terrain in 

Hung Hom, Log-law profile is proposed for the approaching wind profile. The 

parameters used in the definition of the wind profile depend on site conditions, i.e. 

urban built-up areas. 
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The proposed Log-law profile is as follows: 

V(z) = kT Ln[z / z0] Vref

Where:

V(z)  = mean wind velocity at height z (m/s) 

Vref  = mean wind velocity at height zref (assume 3m/s at 10m above around) 

kT, z0  = roughness parameters (z0 = 1.5m, kT to be calculated based on Vref and zref)

z = height (m) 

The surface roughness length z0, usually ranged from 0.3m for rough open sea to 2m 

for congested urban area covered with buildings. In this Project, z0=1.5m has been 

adopted to represent the surface roughness of urban area for the calculation of the 

Log-law profile parameters. No adjustment is required as there is no wind coming 

from the sea in the analysis. Therefore, the resulting Log-law profile used in the CFD 

simulations is: 

V(z) = 1.5813 Ln[z / 1.5]  

While for the summer condition, part of the wind directions are from the sea, a 

roughness parameter of 0.3m has been adopted. And the wind profile from the sea is 

as follows: 

V(z) = 0.8555 Ln[z / 0.3]  

Table 2.2 summarizes the roughness parameter used for each direction. 

Table 2.2: Roughness Parameters for Different Wind Directions
Wind
Direction 
(º)

0/360 22.5 45.0 67.5 90.0 112.5 135.0 180.0 202.5 225.0 247.5 270.0 

Roughness 
Length (m) 1.5 1.5 1.5 1.5 1.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

Once the wind directional occurrence frequencies and approaching velocity profile 

have been established for a particular site, the pedestrian level wind environment can 

be assessed quantitatively. Based on the Technical Guide, the concept of Velocity 

Ratio (VR) has been adopted. Figure 2.4 is extracted from the “Feasibility Study for 

Establishment of Air Ventilation Assessment System, FINAL REPORT” by Chinese 
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University Hong Kong. It illustrates the concept of VR as well as the weighted VR, 

which considered the wind occurrence frequency of different directions. 

Figure 2.4 – Concept of VR and Weighted VR
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3. Computational Fluid Dynamics (CFD) Approach 
for AVA 

This Section summarizes the details on the CFD software used, meshing size, 

topology and quality, turbulence model, computational domain, boundary conditions 

as well as other miscellaneous settings. Apart from these details, the computer 

hardware to be used and the quality assurance approach adopted in the CFD analysis 

are also included. 

3.1. General Review on CFD Package Suitable for AVA 

Today, there are many commercial and research CFD codes in the commercial market 

and academia. Some of them are developed for a specific application, for instance, 

Airpak and FloVENT for HVAC system design, Fire Dynamics Simulator (FDS) for 

fire simulation. Some codes are intended for general CFD applications, such as 

ANSYS-FLUENT, ANSYS-CFX and StarCD. In particular for commercial packages, 

due to the user friendly interface and powerful post-processing features, it is true that 

misuse of any commercial CFD codes will still provide impressive, colourful figures, 

but with misleading results. As such, special attention on a proper selection of 

appropriate modeling approaches and solution parameter settings are vital when using 

any CFD code for AVA. The following sections outline the considerations on 

selecting suitable CFD code for AVA. 

3.1.1. Computational Mesh 

In this Project, due to the geometrical complexity of the buildings and terrains, the 

meshing method, i.e. the approach to discretize the computational domain for 

subsequent CFD simulations, must be capable to capture adequate details. Un-

structured mesh is the best method for this purpose. Figure 3.1 is an illustration of 

structured mesh and unstructured mesh. It is clear from Figure 3.1 that unstructured 

mesh can be used to capture odd shape geometries and it is therefore suitable for the 

use in AVA, where the buildings and terrains are irregular in shape. 



Page 13 

Figure 3.1 – Typical Surface Mesh Arrangement of Structured Mesh (Left) and 

Unstructured Mesh (Right)

Apart from the mesh topology, a good mesh quality will not just help the solution 

convergence and save CPU time. It is the key to an accurate CFD solution. The grid 

quality will be closely monitored during the CFD model meshing stage. A typical 

mesh skewness (a parameter to determine / measure the grid quality) of less than 0.7 

and 0.9 will be used for hexagonal mesh and tetrahedral mesh respectively. Refer to 

Figure 3.2 for the illustration of mesh skewness for hexagonal mesh and tetrahedral 

mesh. 

Figure 3.2 – Mesh Skewness for Hexagonal Mesh and Tetrahedral Mesh

For same length scale, tetrahedral mesh is considered less favourable than hexagonal 

or polyhedral mesh in numerical accuracy consideration. As such, tetrahedral mesh is 

only considered acceptable in location where other mesh topology would have 

difficulty for meshing. 

Moreover, ground level grid will be in layer form and also be refined to ensure a good 

quality of the pedestrian level wind flow be resolved properly near ground. 
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3.1.2. Turbulence Model 

The general use for the computation of turbulent flows for AVA should be the RANS 

approach. Apart from the standard k-  model, two advanced k-  models, namely 

Renormalization Group (RNG) k-  model and Realizable k-  model are commonly 

used in AVA today. In this project an improved RANS turbulence model, i.e. 

Realizable k-  has been adopted. 

3.1.3. Computational Domain 

Due to the building height restriction, the Hotel height is around 75m above ground 

level. The tallest building around the site is Harbourfront Landmark, around 200m tall 

and which is located 400m in the north-eastern side from the site. With the 

consideration of site coverage, i.e. including assessment area and surrounding areas as 

defined in the Technical Guide, and Harbourfront Landmark (the tallest building 

nearby), the computation domain had been extended further to 1.3km diameter. This 

area coverage is considered necessary for this analysis as it includes also Ma Tau 

Chung Government Primary School (Hung Hom Bay), Whampoa Garden and 

Harbour Place, where the pedestrian level ventilation is of public interest. 

In fact, on Paragraph 24 of the Technical Guide, it also suggested to use “an 

assessment area larger than that defined above so the special surrounding features and 

open spaces are not omitted.” 

The height used in the computational domain must be capable to represent the wind 

velocity at top of the atmospheric boundary layer, which is considered unaffected by 

the urban roughness, such as buildings and terrains. In this Project, 800m has been 

adopted, which is more than three times the height of the tallest building, i.e. 

Harbourfront Landmark, near the Hotel site. 

Based on the above discussions, as well as the considerations of boundary condition 

settings, the computational domain is set as an 800m tall cylinder and with diameter 

of 1.3km. The domain blockage could be kept well below 5% for any wind direction, 

i.e. to reduce the influence of finite domain size. This cylindrical domain has specific 

inlet and outlet, and with a symmetry boundary condition at the top surface. As such, 

mass conservation is ensured. It is a well-posed CFD setup and should result in a 

mathematical correct numerical result.  
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As required on Paragraph 23 and 24 of the Technical Guide, the Project Area, 

Assessment Area and Surrounding Area are defined based on the tallest building on 

site, i.e. the hotel block, which is 75m above ground. As discussed above, the 

computation domain has been extended to cover Waterfront Landmark (~200m tall) 

so its influence on the wind pattern has also been simulated. In the case, the results 

outside the predefined Assessment Area could still be useful for the ventilation 

assessment. 

Figure 3.3 illustrates the general arrangement of the CFD domain configuration, area 

definitions of Project Area, Assessment Area and Surrounding Area, and boundary 

conditions for the CFD simulations. The CFD model was developed based on the 

survey map in this area. 

Figure 3.3 – Domain Configuration for CFD Simulations
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Figure 3.3 – Domain Configuration for CFD Simulations (Cont.)
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3.1.4. Proposed CFD Package for AVA 

Based on the above discussions as well as extensive project experiences of large scale 

CFD simulations, the following are the general requirements for the CFD code to be 

used for AVA: 

1. Accept fully unstructured mesh, which is essential to capture the geometrical 

details and also for the generation of boundary layer near ground level 

2. Has the required turbulence model, i.e. Realizable k-  model in this Project 

3. Has the parallel processing capability and also capable to simulate large CFD 

model (in term of number of cells) 

4. Accept user specified incoming wind characteristics, i.e. profile and turbulent 

parameters 

5. Widely accepted by the industries 

The latest version of commercial CFD code ANSYS-FLUENT Version 14 has been 

adopted for the simulations in this Project as it satisfies all the above general 

requirements. A highly efficient meshing package HARPOON has been used to 

generate the computational mesh for the CFD analysis. The generated unstructured 

hexagonal mesh could reduce the total number of meshes and also provide a higher 

level of numerical accuracy than tetrahedral meshes. Layers of meshes have also been 

included on the ground surfaces to capture the detailed pedestrian level wind flow. 

The same approach had also been adopted by Environmental Protection Agency 

(EPA), USA for the assessment of urban scale environmental flow. Please refer to 

Appendix B for more details. 

Figure 3.4 illustrates the general concept of hexagonal mesh and its applications in 

complicated geometries in a typical urban area. It clearly indicates that the 

geometrical details could still be maintained but the overall mesh quantity is reduced 

when comparing to tetrahedral mesh.  
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Figure 3.4 – Example of Hexagonal Mesh Concept and Arrangement in a Typical 

Urban Area

3.2. Boundary Condition Settings 

For all successful CFD simulations, proper boundary condition settings are essential. 

For AVA, beside the geometrical model of the site, the most important boundary 

conditions are the approaching wind velocity and its turbulence parameters. 
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With the consideration of the terrain, log law is proposed for the approaching wind 

profile. The parameters used in the definition of the wind profile depend on site 

conditions, i.e. mainly urban built-up areas and from the sea. Please refer to Section 2 

for the details regarding the wind profiles used. 

Moreover, based on “Technical Guide”, as discussed in Section 2, the wind directions 

used should cover over 75% of the site wind occurrences. And the probabilities as 

tabulated in Table 2.1a (Annual Non-Typhoon) and Table 2.1b (Summer Non-

Typhoon) in Section 2 have been adopted. Apart from this, the Log-law wind profiles 

have also been adopted to characterize approaching wind. User Defined Function 

(UDF) (a method to specify the boundary condition settings in ANSYS-FLUENT) has 

been developed to specify all these parameters for the approach wind profiles. 

For the boundary condition settings, “Velocity” boundary has been used for the 

incoming wind profile. The outflow boundary has been defined as “Outflow” and the 

top domain will be defined as “Symmetry”. Please refer to Figure 3.3 for details.  

For the buildings, ground and sea surfaces, a gird size of 0.5m were used. 6 layers of 

0.5m thick cells were used from the ground and sea level to capture the pedestrian 

level wind flow details. A nominal expansion factor of around 1.2 was used and the 

maximum size of the grid is 12m. The total number of mesh is around 6 million for 

each case.  

3.3. Convergence Criteria and Solution Monitoring Strategy 

Ensure an adequately convergence of solution is in fact essential for CFD simulations. 

Usually, using residual monitoring only is not sufficient. In additional to the typical 

residual monitoring used in ANSYS-FLUENT, which the residuals of the variables 

(velocity, pressure and turbulence parameters) should be lower than 0.001, various 

monitoring points inside the computation domain have been used to monitoring the 

solution convergence progress. Therefore, in addition to the residuals report in 

ANSYS-FLUENT, the velocities in the monitoring points should also indicate a 

converged behaviour as well. 

Apart from the solution convergence, an additional method has also been used to 

ensure the solution accuracy and consistency. Since the upstream flow pattern away 

from the site, which is different with different building form, should not be affected 
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much due to the change in the hotel details. The flow patterns upstream from the site 

with the same wind direction should be compared against each other. No significant 

change should be observed for a correct simulation result. Otherwise, revisit the 

simulation model is necessary to eliminate such discrepancies. Figure 3.5 is a typical 

pedestrian level velocity ratio plots for 45º approaching wind with a different building 

form in the centre. The velocity ratios at the upper right side of these two plots appear 

to be identical, which also indicates the solution consistency. 

Figure 3.5 – Typical VR Contour Plots for Two Different Building Forms with 

Same Approaching Wind Direction at 45º

3.4. Miscellaneous Settings 

The following sections summarize the miscellaneous settings which are necessary to 

ensure accuracy CFD simulations: 

1. By using CFD simulation techniques, it is not necessary to define any 

measurement point within the computational domain. The required velocity 

ratios could be extracted from the simulation results directly. 

2. The proper use of numerical method is essential but usually overlooked by 

some inexperienced CFD users. In fact a higher order scheme is a must for 

sufficient numerical accuracy of a CFD simulation. For a better convergence 

control, first order scheme has been used for the initial iterations and second 

order scheme has been used for all the variables, namely velocity, pressure and 

turbulent parameters. 

3. A good contour plot could provide detailed information in relation to the 

resulting wind environment inside the computational domain. Therefore 

proper post-processing on the CFD simulation results for comparison of 



Page 21 

different development options is vital. Suitable post-processing packages, 

including ANSYS-FLUENT and Tecplot, have been adopted in the Project. 
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4. AVA 3D CFD Models and Simulation Results 
In this Project, three building forms have been analyzed in detailed, namely Urbis 

Scheme, Notional Scheme and Proposed Scheme. On the construction of 3D CFD 

model, the Hong Kong survey plans provided by the project team have been adopted. 

Figures 4.1 to 4.6 are the outline 3D views and plan views of these three 3D CFD 

models. For the domain coverage, please refer to Figure 3.3. 

Urbis Scheme:

This is the building form by the Government for this area in 2008. It is used as the 

basis for the comparison. A cluster of hotel buildings of various heights from 40mPD 

to 75mPD atop a podium (not exceeding 15mPD). And a ventilation path is allowed 

between them. 

Figure 4.1 and Figure 4.2 illustrate the 3D CFD model of the Urbis Scheme. 

Figure 4.1 – 3D CFD Model for Urbis Scheme
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Figure 4.2 – Plan View for 3D CFD Model for Urbis Scheme

Notional Scheme:

A notional scheme, which is similar to the Proposed Scheme but with a revised 

building block above the podium for sightline consideration as well as other planning 

requirements. One of the purposes of this scheme to check the air ventilation 

performance when comparing to the Proposed Scheme. In general, the good features, 

such as smaller & stepped podium, hotel black alignment, have been retained. 

Figure 4.3 and Figure 4.4 illustrate the 3D CFD model of the Notional Scheme. 
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Figure 4.3 – 3D CFD Model for Notional Scheme
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Figure 4.4 – Plan View for 3D CFD Model for Notional Scheme

Proposed Scheme: The building form taking into consideration of the best 

practices on AVA and also hotel operations and consultation results. The mass and 

footprint of the podium have been reduced to allow wider airflow paths, in particular 

near the seafront and also between the hotel site and the commercial development on 

its west, when comparing to the Urbis Scheme. The podium structure has also been 

arranged in step to facilitate wind passing it and also enhance the reattachment to 

pedestrian level afterward 

The hotel block on top of the podium has been so arranged to allow the prevailing 

wind directions, i.e. north to east, passing through it easily. On the north-east side of 

the hotel block, the height has been reduced slightly as it might enhance the wind flow 

through the block.  

Figure 4.5 and Figure 4.6 illustrate the 3D CFD model of the Proposed Scheme. 
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Figure 4.5 – 3D CFD Model for Proposed Scheme
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Figure 4.6 – Plan View for 3D CFD Model for Proposed Scheme

3D CFD simulations have been conducted according to the methodology outlined in 

Section 3. The following sections summarize the 3D CFD simulation findings for the 

weighted pedestrian level wind velocity ratios. 

4.1. Review of Site Wind Environment 

Based on the site wind availability information as shown in Section 2, the long term 

annual non-typhoon prevailing wind directions of this site is from north to east. The 

Whampoa Garden is located to the north-eastern side of the proposed hotel site. This 

residential development is composed of many building blocks of similar height, 

located either at grade or on top of a podium, and placed in close proximity to each 

others. Figure 4.7 is the satellite view of Whampoa Garden and the proposed hotel site, 

and also the prevailing wind directions. 
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Figure 4.7 – Satellite View of Whampoa Garden and the Proposed Hotel Site

This type of building formation is highly undesirable for natural ventilation 

consideration. The resulting urban canopy effect will be significant and resulting in 

low pedestrian level ventilation. Without the consideration of building regulations, a 

good design should allow ventilation paths and also with irregular building height. 

Figure 4.8 illustrates a simple comparison of these two design concepts for building 

formation. 

Figure 4.8 – Comparison of Good and Bad Building Formations
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It is very likely that the pedestrian level ventilation within Whampoa Garden will be 

quite low. The proposed hotel site is separated from Whampoa Garden for around 

120m and in between is an open area. Therefore, with the consideration of annual 

non-typhoon prevailing wind directions, the anticipated adverse wind environment 

within Whampoa Garden should not affect the proposed hotel site. Alternative, the 

proposed hotel building form should have no noticeable effect on Whampoa Garden 

as it is located in the downstream direction. 

Around the proposed hotel site, the buildings (existing and proposed) are separated 

from each other and the pedestrian level ventilation will depend on the building 

design of the proposed hotel. 

The following sections outline the findings of each scheme based on the CFD 

simulation results. 

4.2. Urbis Scheme 

Figures 4.9 and 4.10 are the weighted VR plot at 2m above ground level for the Urbis 

Scheme. It is clear that the pedestrian level natural ventilation in Whampoa Garden is 

rather low. This is due to the fact that the existing buildings in Whampoa Garden are 

all in a similar height and located in close proximity to each other. This results in a 

strong urban canopy effect which prevents a good air circulation even under windy 

weather. As a result, the pedestrian level ventilation will be low within Whampoa 

Garden. 

On the buildings around the hotel site, based on the information obtained from various 

parties, there are all well spaced and ventilation corridors are provided. In general, the 

pedestrian level natural ventilation on north to north-western side of the hotel site is 

significantly better than that in Whampoa Garden.  

On the south side of the proposed commercial development on the west of the 

proposed hotel, it is noted that the ventilation on the south, i.e. near the sea front is 

rather low. Some improvement work should be considered for this area with the Urbis 

Scheme. 
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Around the proposed hotel with Urbis Scheme, the VR appears to be low (0.1~0.15) 

on its north side, i.e. near the existing primary school. This is due to the large podium 

structure used. Some improvement on this area is anticipated. 

The average weighted Site VR for the Urbis Scheme based on annual prevailing wind 

directions is 0.20. Detailed numerical of the each point of the Site VR please refer to 

Appendix G. 

Figure 4.9 – Weighted VR Plot at 2m above Ground for Urbis Scheme (Plan View)



Page 31 

Figure 4.10 – Weighted VR Plot at 2m above Ground for Urbis Scheme (3D View)

Please refer to Appendix C for the individual pedestrian level VR plots and velocity 

vector plots for the Urbis Scheme. 

For information purpose, the average weighted Site VR for the Urbis Scheme based 

on summer prevailing wind directions is 0.19. 

4.3. Notional Scheme 

Figures 4.11 and 4.12 are the weighted VR plot at 2m above ground level for the 

Notional Scheme. When comparing to the Urbis Scheme, the differences are the 

smaller podium design and one piece structure on top of it, which also take into 

consideration of the sightline requirement from Whampoa Garden.  

From the CFD simulation results, same as the Urbis Scheme, the pedestrian level 

natural ventilation in Whampoa Garden is rather low and the buildings around the 
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hotel site have significant better pedestrian level natural ventilation, primarily due to 

the small podium structure.  

Same as the Urbis scheme, on the south side of the proposed commercial development 

on the west of the hotel, it is noted that the ventilation on the south, i.e. near the sea 

front is rather low. Some improvement work should be considered for this area. 

Around the proposed hotel with Notional Scheme, the natural ventilation on the north 

has been improved and there is no area which indicates a stagnant zone. The average 

weighted Site VR for the Notional Scheme based on annual prevailing wind directions 

is 0.24. Detailed numerical of the each point of the Site VR please refer to Appendix 

G. 

Figure 4.11 – Weighted VR Plot at 2m above Ground for Notional Scheme (Plan View)
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Figure 4.12 – Weighted VR Plot at 2m above Ground for Notional Scheme (3D View)

Please refer to Appendix D for the individual pedestrian level VR plots and velocity 

vector plots for the Notional Scheme. 

For information purpose, the average weighted Site VR for the Notional Scheme 

based on summer prevailing wind directions is 0.22. 

4.4. Proposed Scheme 

Figures 4.13 and 4.14 are the weighted VR plot at 2m above ground level for the 

Proposed Scheme. The Proposed Scheme design has taken into consideration of 

various Town Planning Board's comments and also hotel operation considerations. 

From the CFD simulation results, there is no surprise that the pedestrian level natural 

ventilation in Whampoa Garden is rather low and the buildings around the hotel site 

have a significant better pedestrian level natural ventilation.  
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With the Proposed scheme, the ventilation on the south side (the sea front) of the 

proposed commercial development would result in a significant improvement than the 

Urbis Scheme and the Notional Scheme. On the north-eastern side and south-west 

side of the Proposed Scheme, the VR contour indicates an improvement on the natural 

ventilation. There is a slightly reduction on VR on its south side. As there will be no 

traffic between the hotel and the sea front, such small reduction on VR is considered 

acceptable as there is no pollutant source. 

The average weighted Site VR for the Proposed Scheme based on annual prevailing 

wind directions is 0.25, which is the best among the other two schemes. Detailed 

numerical of the each point of the Site VR please refer to Appendix G. 

Figure 4.13 – Weighted VR Plot at 2m above Ground for Proposed Scheme (Plan View)
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Figure 4.14 – Weighted VR Plot at 2m above Ground for Proposed Scheme (3D View)

Please refer to Appendix E for the individual pedestrian level VR plots and velocity 

vector plots for the Proposed Scheme. 

For information purpose, the average weighted Site VR for the Proposed Scheme 

based on summer prevailing wind directions is 0.24. 

4.5. Comparison of Different Building Schemes 

For easy comparison, the weighted VR plots for all three schemes are combined as 

shown on Figure 4.15. 



Page 36 

Figure 4.15 – Comparison of Weighted VR Plots for Three Building Schemes

The Site VR for each scheme based on annual prevailing wind directions is 

summarized as follows: 

Urbis Scheme:   0.20 

Notional Scheme:  0.24 

Proposed Scheme:   0.25 

The lower SVR for Urbis Scheme is due to the significantly lower ventilation on the 

north west side of its podium. 

North to the Hung Hom South Road, i.e. the road from north-western to south-eastern 

on Figure 4.16, the VR in Whampoa Garden is generally insensitive to the hotel 

building form. It is because the annual prevailing wind direction is coming from north 

to east, i.e. Whampoa Garden is in the upstream direction and would not be affected 

by the hotel structure. As discussed in Section 4.1, it is anticipated that the pedestrian 

level ventilation in Whampoa Garden would not be favourable due to its building 

formation. Figure 4.16 to Figure 4.18 illustrate the typical low pedestrian level 

ventilation in Whampoa Garden with an eastern wind direction. And the wind 

environment of each scheme appears to be similar and also independent from the 

hotel design. 
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Figure 4.16 – Pedestrian Level VR Plot in Whampoa Garden with North-Eastern 

Wind - Urbis Scheme

Figure 4.17 – Pedestrian Level VR Plot in Whampoa Garden with North-Eastern 

Wind - Notional Scheme

Hung Hom  
South Road 
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Figure 4.18 – Pedestrian Level VR Plot in Whampoa Garden with North-Eastern 

Wind - Proposed Scheme

To the south of Hung Hom South Road, the VR of individual scheme shows variation 

with the hotel building form. In general, the Urbis Scheme results in a lower site VR 

on this area. While the Notional Scheme and Proposed Scheme have a similar and yet 

better VR. It is because the podium mass is the smallest for the last two schemes, thus 

allow a better ventilation to the surrounding. 

It is also observed that, with the use of the Proposed Scheme, the ventilation on the 

south side (the sea front) of the proposed commercial development on the western 

side of the hotel would result in a significant improvement than the Urbis Scheme and 

the Notional Scheme. 

4.6. LVR and SVR of Different Building Schemes 

According to the requirements for AVA Technical Guide, Local Velocity Ratio (LVR) 

on the open spaces, on the streets and places of the Project and Assessment Areas 

where pedestrians frequently access should be calculated and reported.  

Based on the current site configuration, 15 key locations have been identified within 

the Assessment Area and 54 points (See Appendix A, Section 28 of AVA Technical 

Guide)  have been distributed evenly among said locations. The nominal separation of 

the test points is around 30m. For the SVR, 50 points (See Appendix A, Section 27 of 
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AVA Technical Guide) were distributed evenly around the site perimeter with 

nominal separation of around 10m.  

Figure 4.19 outlines these areas and the approximate test point locations. 

Figure 4.19 – Key Plan for Areas of Interested & Test Point Locations

Table 4.2 summarizes all these locations and the Spatial Averaged Velocity Ratio 

(SAVR) of them. 
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Table 4.2 – SAVR for Areas of Interest

  Average VR 

Location Name 
Relevant

Test Points Urbis Notional Proposed
1. Planned Comprehensive 

Development P1-P9 0.20 0.22 0.21 
2. Future Urban Park P15-P18 0.34 0.35 0.38 

3. Hung Hom Promenade 
P12-P14 
P32-34 0.27 0.30 0.32 

4. Hung Hom Ferry Pier P10-P11 0.30 0.32 0.31 
5. Ma Tau Chung Gov. Primary 6. 

School (Hung Hom Bay) P28-P31 0.18 0.18 0.19 
6. Wa Shun Street T35-T37 0.29 0.33 0.34 
7. Amenity area to northeast of Wa 

Shun Street P22-P23 0.35 0.33 0.33 
8. Amenity area between Block 5 

and 6 of Lily Mansions P24-P25 0.18 0.18 0.19 
9. Whampoa Garden Site 9 P26-P27 0.13 0.10 0.12 
10. Shung King Street T53-T54 0.14 0.14 0.15 
11. Kin Wan Street T38-T40 0.04 0.09 0.12 
12. Hung Luen Road T41-T48 0.13 0.13 0.15 
13. Oi King Street T49-T52 0.20 0.25 0.26 
14. Garden Area of Lily Mansions P19-P21 0.17 0.16 0.19 
Average of 
All Area & Street Test Points 

P1-34, 
T35-T54 0.20 0.22 0.23 

15. Site Perimeter (SVR) S1-S50 0.20 0.24 0.25 

For numerical value of each point and the graphic presentation of the VR of these 

areas of interested, please refer to Appendix G. 

Based on the numerical values of all test points of the SVR and SAVR above, the 

Overall LVR of each scheme are summarized in Table 4.3 for annual non-typhoon 

prevailing wind directions. 

Table 4.3 – Overall LVR for Each Hotel Scheme

Urbis Notional Proposed

Overall LVR 0.20 0.23 0.24 

From the results of the SAVR for each interested area (Table 4.2), and also the 

Overall LVR (Table 4.3), the Proposed Scheme would result in a better air ventilation 
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performance than the Urbis Scheme and Notional Scheme and therefore it is the 

recommended scheme. 
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5. Conclusions  
Detailed 3D CFD simulations have been conducted for three hotel design options, 

namely Urbis Scheme, Notional Scheme and Proposed Scheme. With the 

consideration of annual non-typhoon prevailing wind directions in Hung Hom, i.e. 

from north to east, the pedestrian level wind environments are compared in details, 

based on the methodology outlined in “Technical Guide for Air Ventilation 

Assessment for Developments in Hong Kong” by Planning Department. For 

information purpose, the summer non-typhoon prevailing wind directions have also 

been analyzed. 

The Site Wind Velocity Ratios (SVR) for each scheme based on annual prevailing 

wind direction and summer prevailing wind direction are summarized as follows: 

SVR Urbis Scheme: Notional Scheme Proposed Scheme 
Annual Prevailing 
Wind Directions 

0.20 0.24 0.25 (Preferred) 

Summer Prevailing 
Wind Direction (for 
information only)

0.19 0.22 0.24 (Preferred) 

Apart from the local effect as indicated by the SVR, the surrounding LVRs for each 

scheme are also compared in detailed for the annual non-typhoon prevailing wind 

directions. Based on the CFD VR contour plots and SAVR for the street segments and 

also the areas of interested, it is concluded that the VR to the north of Hung Hom 

South Road, i.e. Whampoa Garden, is rather low. Such a low value is due to the 

existing building form, which results in an unfavourable canopy effect and thus a low 

natural ventilation under the prevailing wind directions. And generally the VR is not 

sensitive to the choice of hotel design scheme since Whampoa Garden is located in 

the upstream direction.  

While to the south of Hung Hom South Road, the VR of individual scheme shows 

variation with the hotel building form. The Urbis Scheme results in a lower VR on 

this area due to it large podium structure. The Notional Scheme and Proposed Scheme 

have a favourable feature that the hotel block on top of the podium has been so 

arranged to allow the prevailing wind directions, i.e. north to east, passing through it 
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easily. And the podium structure is smaller than the Urbis Scheme and also arranged 

in steps. All these features would allow better ventilation to the surrounding.  

The Overall average LVR of each scheme for annual non-typhoon prevailing wind 

directions are as follows: 

Urbis Scheme Notional Scheme Proposed Scheme

Overall LVR 0.20 0.23 0.24 

Based on the findings of SVR, SAVR and Overall LVR, it is concluded that the 

Proposed Scheme would result in an overall better pedestrian level natural ventilation 

to itself as well as the surrounding areas and therefore is recommended. 
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Appendix A - Technical Guide for Air Ventilation Assessment for Developments 

in Hong Kong, by Hong Kong Planning Department 
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Appendix B - The Use of FLUENT and HARPOON by US EPA 
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Appendix C - Summary of Velocity Ratio and Velocity Vector Plots for Urbis 

Scheme 

Velocity Ratio Plot at 2m above Ground for Northern Wind - Urbis Scheme 

Velocity Vector Plot for Northern Wind - Urbis Scheme 
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Velocity Ratio Plot at 2m above Ground for North-North-Eastern Wind - Urbis 

Scheme 

Velocity Vector Plot for North-North-Eastern Wind - Urbis Scheme 
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Velocity Ratio Plot at 2m above Ground for North-Eastern Wind - Urbis Scheme 

Velocity Vector Plot for North-Eastern Wind - Urbis Scheme 
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Velocity Ratio Plot at 2m above Ground for East-North-Eastern Wind - Urbis 

Scheme 

Velocity Vector Plot for East-North-Eastern Wind - Urbis Scheme 
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Velocity Ratio Plot at 2m above Ground for Eastern Wind - Urbis Scheme 

Velocity Vector Plot for Eastern Wind - Urbis Scheme 
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Average Velocity Ratio Plot at 2m above Ground - Urbis Scheme
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Appendix D - Summary of Velocity Ratio and Velocity Vector Plots for Notional 

Scheme 

Velocity Ratio Plot at 2m above Ground for Northern Wind - Notional Scheme 

Velocity Vector Plot for Northern Wind - Notional Scheme 
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Velocity Ratio Plot at 2m above Ground for North-North-Eastern Wind - 

Notional Scheme  

Velocity Vector Plot for North-North-Eastern Wind - Notional Scheme 
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Velocity Ratio Plot at 2m above Ground for North-Eastern Wind - Notional 

Scheme 

Velocity Vector Plot for North-Eastern Wind - Notional Scheme 
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Velocity Ratio Plot at 2m above Ground for East-North-Eastern Wind - Notional 

Scheme 

Velocity Vector Plot for East-North-Eastern Wind - Notional Scheme 
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Velocity Ratio Plot at 2m above Ground for Eastern Wind - Notional Scheme 

Velocity Vector Plot for Eastern Wind - Notional Scheme 
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Average Velocity Ratio Plot at 2m above Ground - Notional Scheme
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Appendix E - Summary of Velocity Ratio and Velocity Vector Plots for Proposed 

Scheme 

Velocity Ratio Plot at 2m above Ground for Northern Wind - Proposed Scheme

Velocity Vector Plot for Northern Wind - Proposed Scheme
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Velocity Ratio Plot at 2m above Ground for North-North-Eastern Wind - 

Proposed Scheme

Velocity Vector Plot for North-North-Eastern Wind - Proposed Scheme
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Velocity Ratio Plot at 2m above Ground for North-Eastern Wind - Proposed 

Scheme

Velocity Vector Plot for North-Eastern Wind - Proposed Scheme
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Velocity Ratio Plot at 2m above Ground for East-North-Eastern Wind - 

Proposed Scheme 

Velocity Vector Plot for East-North-Eastern Wind - Proposed Scheme 



Page 74 

Velocity Ratio Plot at 2m above Ground for Eastern Wind - Proposed Scheme 

Velocity Vector Plot Eastern Wind - Proposed Scheme 
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Average Velocity Ratio Plot at 2m above Ground - Proposed Scheme
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Appendix F – Summary of Velocity Ratio for Summer Prevailing Wind 

Directions for Urbis Scheme, Notional Scheme and Proposed Scheme 

Summer Wind Rose Adopted 

Wind Direction ( ) 90.0 
E

112.5 
ESE

135.0 
SE

180.0 
S

202.5 
SSW 

225.0 
SW 

247.5 
WSW 

270.0 
W

Occurrence (%) 13.4 7.5 6.3 9.6 7.7 18.3 9.2 6.3 
Cumulative (%) 13.4 20.9 27.2 36.8 44.5 62.8 72.0 78.3 
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Summary of Velocity Ratio and Velocity Vector Plots for Urbis Scheme – 

Summer Non-Typhoon Prevailing Wind 

Velocity Ratio Plot at 2m above Ground for Eastern Wind - Urbis Scheme 

Velocity Vector Plot Eastern Wind - Urbis Scheme 
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Velocity Ratio Plot at 2m above Ground for East-Southeastern Wind - Urbis 

Scheme

Velocity Vector Plot for East-Southeastern Wind - Urbis Scheme
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Velocity Ratio Plot at 2m above Ground for Southeastern Wind - Urbis Scheme

Velocity Vector Plot for Southeastern Wind - Urbis Scheme
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Velocity Ratio Plot at 2m above Ground for Southern Wind - Urbis Scheme

Velocity Vector Plot for Southern Wind - Urbis Scheme
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Velocity Ratio Plot at 2m above Ground for South-Southwestern Wind - Urbis 

Scheme

Velocity Vector Plot for South-Southwestern Wind - Urbis Scheme
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Velocity Ratio Plot at 2m above Ground for Southwestern Wind - Urbis Scheme

Velocity Vector Plot for Southwestern Wind - Urbis Scheme
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Velocity Ratio Plot at 2m above Ground for West-Southwestern Wind - Urbis 

Scheme

Velocity Vector Plot for West-Southwestern Wind - Urbis Scheme
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Velocity Ratio Plot at 2m above Ground for Western Wind - Urbis Scheme

Velocity Vector Plot for Western Wind - Urbis Scheme 



Page 85 

Urbis Scheme Pedestrian Level VR Summer Average
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Summary of Velocity Ratio and Velocity Vector Plots for Notional Scheme – 

Summer Non-Typhoon Prevailing Wind 

Velocity Ratio Plot at 2m above Ground for Eastern Wind - Notional Scheme 

Velocity Vector Plot Eastern Wind - Notional Scheme 
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Velocity Ratio Plot at 2m above Ground for East-Southeastern Wind - Notional 

Scheme

Velocity Vector Plot for East-Southeastern Wind - Notional Scheme
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Velocity Ratio Plot at 2m above Ground for Southeastern Wind - Notional 

Scheme

Velocity Vector Plot for Southeastern Wind - Notional Scheme
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Velocity Ratio Plot at 2m above Ground for Southern Wind - Notional Scheme

Velocity Vector Plot for Southern Wind - Notional Scheme
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Velocity Ratio Plot at 2m above Ground for South-Southwestern Wind - 

Notional Scheme

Velocity Vector Plot for South-Southwestern Wind - Notional Scheme
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Velocity Ratio Plot at 2m above Ground for Southwestern Wind - Notional 

Scheme

Velocity Vector Plot for Southwestern Wind - Notional Scheme
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Velocity Ratio Plot at 2m above Ground for West-Southwestern Wind - Notional 

Scheme

Velocity Vector Plot for West-Southwestern Wind - Notional Scheme
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Velocity Ratio Plot at 2m above Ground for Western Wind - Notional Scheme

Velocity Vector Plot for Western Wind - Notional Scheme
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Notional Scheme Pedestrian Level Summer Average 
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Summary of Velocity Ratio and Velocity Vector Plots for Proposed Scheme - 

Summer Non-Typhoon Prevailing Wind 

Velocity Ratio Plot at 2m above Ground for Eastern Wind - Proposed Scheme 

Velocity Vector Plot Eastern Wind - Proposed Scheme 
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Velocity Ratio Plot at 2m above Ground for East-Southeastern Wind - Proposed 

Scheme

Velocity Vector Plot for East-Southeastern Wind - Proposed Scheme
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Velocity Ratio Plot at 2m above Ground for Southeastern Wind - Proposed 

Scheme

Velocity Vector Plot for Southeastern Wind - Proposed Scheme
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Velocity Ratio Plot at 2m above Ground for Southern Wind - Proposed Scheme

Velocity Vector Plot for Southern Wind - Proposed Scheme



Page 99 

Velocity Ratio Plot at 2m above Ground for South-Southwestern Wind - 

Proposed Scheme

Velocity Vector Plot for South-Southwestern Wind - Proposed Scheme
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Velocity Ratio Plot at 2m above Ground for Southwestern Wind - Proposed 

Scheme

Velocity Vector Plot for Southwestern Wind - Proposed Scheme
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Velocity Ratio Plot at 2m above Ground for West-Southwestern Wind - 

Proposed Scheme

Velocity Vector Plot for West-Southwestern Wind - Proposed Scheme
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Velocity Ratio Plot at 2m above Ground for Western Wind - Proposed Scheme

Velocity Vector Plot for Western Wind - Proposed Scheme
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Proposed Scheme Pedestrian Level Summer Average 
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Appendix G – Numerical Value and Graphic Presentation of the VR for SVR 

and LVR 

Key Plan 
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Key Plan Guide and SAVR Values 

  Average VR 

Location Name 
Relevant 
Test Points Urbis Notional Proposed

1. Planned Comprehensive 
Development P1-P9 0.19 0.21 0.21 

2. Future Urban Park P15-P18 0.34 0.35 0.38 

3. Hung Hom Promenade 
P12-P14 
P32-34 0.27 0.30 0.32 

4. Hung Hom Ferry Pier P10-P11 0.30 0.32 0.31 
5. Ma Tau Chung Gov. Primary 6. 

School (Hung Hom Bay) P28-P31 0.18 0.18 0.19 
6. Wa Shun Street T35-T37 0.29 0.33 0.34 
7. Amenity area to northeast of Wa 

Shun Street P22-P23 0.35 0.33 0.33 
8. Amenity area between Block 5 

and 6 of Lily Mansions P24-P25 0.18 0.18 0.19 
9. Whampoa Garden Site 9 P26-P27 0.13 0.10 0.12 
10. Shung King Street T53-T54 0.14 0.14 0.15 
11. Kin Wan Street T38-T40 0.04 0.09 0.12 
12. Hung Luen Road T41-T48 0.13 0.13 0.15 
13. Oi King Street T49-T52 0.20 0.25 0.26 
14. Garden Area of Lily Mansions P19-P21 0.17 0.16 0.19 
15. Site Perimeter (SVR) S1-S50 0.20 0.24 0.25 
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 Table of Perimeter Test Point Values and SVR Values 

Urbis Notional Proposed Urbis Notional Proposed
S1 0.276 0.190 0.320 S26 0.205 0.187 0.156
S2 0.204 0.210 0.263 S27 0.206 0.184 0.176
S3 0.210 0.187 0.272 S28 0.239 0.229 0.310
S4 0.210 0.181 0.273 S29 0.250 0.299 0.319
S5 0.208 0.254 0.274 S30 0.269 0.289 0.314
S6 0.208 0.272 0.281 S31 0.287 0.295 0.318
S7 0.203 0.284 0.286 S32 0.280 0.299 0.318
S8 0.192 0.257 0.271 S33 0.273 0.298 0.317
S9 0.168 0.249 0.233 S34 0.273 0.296 0.318
S10 0.247 0.241 0.282 S35 0.272 0.300 0.334
S11 0.185 0.241 0.254 S36 0.269 0.302 0.337
S12 0.205 0.235 0.222 S37 0.261 0.298 0.332
S13 0.197 0.234 0.236 S38 0.252 0.280 0.298
S14 0.181 0.225 0.246 S39 0.194 0.270 0.270
S15 0.170 0.235 0.258 S40 0.076 0.255 0.250
S16 0.163 0.242 0.254 S41 0.080 0.222 0.132
S17 0.171 0.245 0.260 S42 0.081 0.161 0.174
S18 0.193 0.242 0.251 S43 0.098 0.202 0.167
S19 0.201 0.247 0.237 S44 0.112 0.219 0.171
S20 0.211 0.245 0.230 S45 0.113 0.224 0.185
S21 0.201 0.243 0.231 S46 0.125 0.225 0.222
S22 0.207 0.245 0.231 S47 0.131 0.235 0.217
S23 0.218 0.239 0.216 S48 0.152 0.223 0.185
S24 0.211 0.210 0.173 S49 0.165 0.204 0.189
S25 0.223 0.190 0.151 S50 0.271 0.163 0.285

Urbis Notional Proposed
Average SVR 0.20 0.24 0.25
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 Graphical Comparison of VR of Each Perimeter Test Point  
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Table of Overall Test Point Values and Overall LVR Values 

Urbis Notional Proposed Urbis Notional Proposed
P1 0.256 0.274 0.288 T35 0.322 0.370 0.341
P2 0.121 0.139 0.115 T36 0.284 0.310 0.327
P3 0.143 0.177 0.157 T37 0.254 0.313 0.350
P4 0.265 0.304 0.294 T38 0.059 0.106 0.106
P5 0.122 0.152 0.159 T39 0.038 0.100 0.177
P6 0.134 0.162 0.168 T40 0.033 0.066 0.084
P7 0.324 0.319 0.323 T41 0.119 0.121 0.147
P8 0.201 0.233 0.234 T42 0.123 0.123 0.147
P9 0.211 0.205 0.185 T43 0.138 0.126 0.148
P10 0.284 0.277 0.296 T44 0.130 0.128 0.148
P11 0.315 0.359 0.330 T45 0.133 0.128 0.148
P12 0.256 0.252 0.297 T46 0.137 0.150 0.185
P13 0.312 0.371 0.399 T47 0.140 0.129 0.149
P14 0.356 0.408 0.438 T48 0.142 0.131 0.150
P15 0.333 0.316 0.375 T49 0.217 0.254 0.276
P16 0.346 0.381 0.374 T50 0.200 0.249 0.265
P17 0.329 0.369 0.416 T51 0.181 0.237 0.248
P18 0.347 0.345 0.357 T52 0.164 0.218 0.227
P19 0.163 0.135 0.189 T53 0.143 0.137 0.154
P20 0.154 0.158 0.184 T54 0.144 0.138 0.144
P21 0.186 0.174 0.189
P22 0.355 0.332 0.320
P23 0.344 0.334 0.347
P24 0.162 0.167 0.139
P25 0.195 0.197 0.237
P26 0.099 0.070 0.084
P27 0.158 0.135 0.154
P28 0.155 0.134 0.151
P29 0.167 0.183 0.163
P30 0.184 0.188 0.194
P31 0.220 0.200 0.258
P32 0.168 0.187 0.186
P33 0.186 0.200 0.196
P34 0.358 0.407 0.384

Urbis Notional Proposed
Average LVR 0.20 0.22 0.23
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Graphical Comparison of VR of Each Overall Test Point 


