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Abstract 

Computational fluid dynamics (CFD) is a powerful tool 

to predict the thermally comfortable environment for 

occupants living in indoor spaces. There are several 

parameters like a predicted mean vote (PMV), percentage 

of people dissatisfied (PPD), air diffusion performance 

index (ADPI), draft rating (DR), etc. used to predict 

thermal comfort. This paper focuses on the methodology 

for evaluating the room ADPI through CFD analysis. 

ADPI is a single-number rating of the room air diffusion 

performance of a system of diffusers for a specified 

supply airflow rate and thermal load. As per ASHRAE 

standard, ADPI is based only on airspeed and effective 

draft temperature (EDT) at the measuring locations. The 

experimental procedure for evaluating ADPI is limited to 

a few measuring locations in the room that may be 

misleading to evaluate the overall thermal comfort level 

in the room. Whereas, from the CFD simulation one can 

get the data at every location in the room, so ADPI can be 

evaluated based on every location in the room. In the 

current study, two methodologies are compared to 

evaluate ADPI of the room. In the first approach, the 

measuring locations are at selected points as per the 

experimental procedure and in the second approach,  the 

measuring locations are at every cell point in the occupied 

zone of the room. The methodology results are correlated 

with other thermal comfort criteria such as PMV and 

PPD. Both methodologies are evaluated in the test case of 

a typical private office room with occupants seated 

around the table. The results show that evaluating the 

ADPI by taking all measuring locations in the occupied 

zone gives a better prediction than the selected few 

locations as per ASHRAE standard. After performing a 

detailed comparison study, the limitations and advantages 

of both methodologies are presented in the paper. 

Key Innovations 

● Thermal comfort analysis through ADPI 

calculation. 

● Comparison between experimental and CFD 

approach for evaluating the ADPI for heating 

scenario. 

● The paper discusses the correlation between the 

ADPI and thermal comfort parameters like 

PMV, PPD. 

Research Implications 

The methodology of ADPI calculation is directly used in 

the CFD results of indoor space for heating application 

and can be found in thermal comfort in the space. 

Introduction 

About 90% of the life of an average individual is spent in 

the indoor environment. A major portion (40%) of the 

world’s energy is consumed in buildings. Managing 

indoor thermal conditions accounts for 30 to 40% of that 

energy. Therefore, well-designed building ventilation 

systems must be installed to optimize the use of energy 

while providing satisfaction to the building occupants. 

Thermal comfort is an important aspect in representing 

human thermal satisfaction. 

In designing the HVAC system, the air distribution within 

the space is equally important than the energy efficient 

system. Through effective air distribution, a designer can 

achieve the required level of thermal comfort and indoor 

air quality which are the important parameters for HVAC 

design. The present work focuses on predicting thermal 

comfort of a conditioned space. According to the 

International Standard ISO 7730 and ANSI/ASHRAE 

standard 55, thermal comfort is defined as “the condition 

of mind which expresses satisfaction with the thermal 

environment”. This definition is agreed by most people 

but it is not easily converted into physical parameters 

because thermal comfort is a subjective matter. It arises 

from the body’s physiological state and is mainly a 

sensation from the nerves in the skin. There are mainly six 

primary factors, metabolic rate, clothing insulation, 

radiant temperature, air speed, air temperature and 

humidity, that must be addressed when defining 

conditions for thermal comfort as shown in Figure 1. A 

number of other, secondary factors like skin wetness, 

condition of mind, health, etc. affect comfort in some 

circumstances. However, there are a number of 

parameters like predicted mean vote (PMV), percentage 

of people dissatisfied (PPD), air diffusion performance 

index (ADPI), draft rating (DR), etc. to evaluate the 

thermal comfort.  

The thermal comfort in the space is mainly evaluated by 

Fanger’s PMV/PPD mathematical model. Fanger used the 

heat-balance equations and empirical studies about skin 

temperature to define comfort condition for the occupant. 

PMV is an index that predicts the mean value of the 
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thermal sensation votes (self-reported perceptions) of a 

large group of people on a sensation scale expressed from 

–3 to +3 corresponding to the categories as shown in 

Figure 2. PMV calculation requires the same six primary 

factors as an input. ASHRAE 55 provides tables for 

occupant metabolic rates based on their activity level and 

the clothing insulation based on the garment. The space is 

said to be thermally comfortable when the PMV value is 

between -0.5 to +0.5. 

 

 

Figure 1: Factors affecting human thermal comfort 

 
Figure 2: Predicted Mean Vote (PMV) thermal comfort 

criteria 

 

Predicted percentage of people dissatisfied (PPD) is an 

index that establishes a quantitative prediction of the 

percentage of thermally dissatisfied people determined 

from PMV. It is based on the assumption that people 

voting +2, +3, -2, or -3 on the thermal sensation scale are 

dissatisfied, and the simplification that PPD is symmetric 

around a neutral PMV. The corresponding predicted 

percentage of dissatisfied people falls below 10%. The 

relation between PMV and PPD is shown in Figure 3. 

 
Figure 3: Predicted Percentage Dissatisfaction vs 

Predicted Mean Vote 

The air diffusion performance index (ADPI) is one of the 

parameters to evaluate the thermal comfort in the space. 

It is a single number rating of the air diffusion 

performance of a system of diffusers, as installed in the 

defined space, for a specified supply air flow rate and 

space thermal load. The ADPI is based only on the air 

speed and effective draft temperature (EDT). A high 

percentage of people feel comfortable where EDT is 

between -1.7oC to +1.1oC and air speed less than or equal 

to 0.35 m/s. The ADPI is the percentage of portion in the 

space that meets this criteria. As per the ASHRAE, the 

ADPI more than 80% is acceptable for the comfortable 

space.  

Draft rating is an index that establishes a quantitative 

prediction of the percentage of occupants dissatisfied due 

to draft. Draft is an unwanted local cooling of the body 

caused by air movement. It is used in the ASHRAE 55 

standard and ISO 7730 standard to define thermal comfort 

in space. DR is calculated from air temperature, air speed 

and turbulence intensity. For the thermally comfortable 

environment, the DR should be equal or less than 20% at 

the location of each occupant.  

A complex and multi-variable analysis such as evaluating 

the thermal comfort in the space is difficult to perform 

experimentally. So, by utilizing CFD, we can easily 

evaluate the temperature, velocity, comfort profiles for 

any given indoor space. CFD in thermal comfort analysis 

is one of the most useful methods of identifying thermal 

perceptions of occupants in a building space and of 

possible energy savings. CFD is a powerful tool to 

analyze thermal comfort and assess the dissatisfied 

percentage in space. Through CFD analysis, an HVAC 

designer predicts the thermal comfort for different 

arrangements of the diffusers and finds the optimum 

positions for it. In the present study the space thermal 

comfort is evaluated by ADPI which is calculated from 

the CFD analysis. 

 

Mathematical Modeling 

The following governing equations are solved to capture 

the physics required for the occupant thermal comfort.  

Continuity Equation: 

� ⋅ ����⃗ � 	 0   ...(1) 
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Momentum Equation: 

� ⋅ ����⃗ ��⃗ �   	 −�� + ��‾ + � ⋅ �2����  ����⃗ ��  
− � �2

3
��������⃗ ��  

   ...(2) 

Where�is the static pressure, ��⃗ is the velocity vector, 

and�‾ is the gravitational acceleration. The effective 

viscosity����is the sum of the laminar viscosity� and��the 

turbulent viscosity and D(��⃗ ) is the rate of strain 

(deformation) tensor. 

The energy equation in terms of enthalpy (he) as the 

solution variable: 

 

� ⋅ ����⃗ ℎ�� + � ⋅ ����⃗ ��  − � ⋅ ������ℎ�� 

 = ���⃗ ⋅ � + ���������  + �ℎ  ...(3) 

Where K is the kinetic energy per unit mass, �eff =� + �t 

is the effective thermal diffusivity [kg/(m.s)], Sradiation and 

Sh are the radiation and user-defined source term 

respectively. 

The velocity and density are interpolated at the face to 

calculate the flux and then the pressure is calculated 

following the SIMPLE algorithm (Patankar, 1980).   

The ASHRAE handbook (2000-2003) suggests that air's 

radiation absorption coefficient is sensitive to the 

percentage of relative humidity in the domain. For 50% 

of RH is 0.17, which is a significant value, and its effect 

increases with the characteristic length of the domain. 

Therefore, the finite volume discrete ordinate model 

(fvDOM) (Chui and Raithby, 1992; Raithby and Chui, 

1990) radiation model is considered, which adds the 

radiation contribution Sradiation in the energy equation. It is 

the most comprehensive radiation model which accounts 

for scattering, semi-transparent media, specular surfaces, 

and wavelength-dependent transmission using the 

banded-grey option. It is a conservative method that 

solves the radiative transfer equation (RTE) directly to 

capture the physics mentioned above. This model's 

drawback is that it is very computationally costly and time 

taking, especially during the initial development of the 

radiation fields. It solves the RTE for a specified number 

of discrete ordinate directions for multiple iterations to 

satisfy the convergence criteria, which generally takes 

one-third of simulation time for a few 100 iterations. A 

simulation running strategy is proposed to overcome all 

these challenges and achieve the fast development of 

radiation fields. Start the radiation simulations with the P1 

model (Cheng, 1964), which solves only one governing 

equation to develop the field. Once the radiation field is 

adequately developed, then use this radiation field data as 

an initialization for the fvDOM model; following this 

strategy helps to achieve the convergence fast in a shorter 

time. It also avoids the initial computational costly 

fvDOM iterations. 

In addition to above, governing equations from (1)-(3), 

the scalar transport equation is solved for the water vapour 

(moisture) phase in the domain as a passive scalar. This 

water vapour field is used to calculate the relative 

humidity distribution in the space. 

� ⋅ ����⃗ ! "2#,%� = � ⋅ &���"20' 
+ ���(�� �!"20

)
+ �"20

  
...(4) 

Where !"20
is the mass fraction of water vapor,  �"2#,% is  

diffusion coefficient of water vapor phase in the air 

medium, is turbulent Schmidt number, and �"20
is  the 

user defined source/sink for the moisture phase. 

 

ADPI Calculation 

The objective of air diffusion in heating, ventilation and 

air conditioning (HVAC) systems is to create an 

acceptable combination of temperature, humidity and air 

velocity in an occupied zone in the conditioned space. To 

obtain comfort conditions in this occupied zone, standard 

limit has been defined for acceptable combinations of 

environmental parameters like air temperature, velocity 

and humidity. One of the standards is the air diffusion 

performance index (ADPI). It is a single number rating of 

the air diffusion performance of the system of diffusers 

positioned in a space, for specified supply air flow rate 

and space thermal load. The ADPI is based only on air 

speed and effective draft temperature and not directly 

related to the wet-bulb temperature and relative humidity. 

EDT is a calculated temperature difference that combines 

air temperature and air speed as per the ASHRAE 113 

standard. EDT indicates effective temperature drop at a 

local position affected by air jets from diffusers and it is 

calculated from equation 1 (in degree celsius). *�+ =  ,�-  −  ,�-  −  8.0�1�  −  0.15�     ….(1) 

where tacn is the local temperature, tac is the average 

temperature in the space and van is the local air velocity.   

ADPI is defined as the percentage of occupied zones 

falling into the acceptable velocity and temperature region 

determined by measuring local EDT. A high percentage 

of people are comfortable in office occupations where the 

effective draft temperature is between -1.7oC to +1.1oC 

and air speed less than or equal to 0.35 m/s. The 

calculation of ADPI of the space depends on the EDT 

value, which is calculated by the air temperature and 

velocity.  

In experiments, the air temperature and velocity are 

measured by measuring instruments like thermostat and 

hot wire anemometer. As per the ASHRAE 113 standard, 

the measuring locations defines the test zone. For the 

correct measurement, a fixed point is selected in the space 

for the reference temperature measurement point. The air 

temp at this reference point shall be measured at the same 

time as each set of measurements are taken at each test 

position throughout the duration of the measurement. 

ASHRAE provides guidelines for the measuring 
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locations, such as minimum space between two points 

should be 0.6 m, maximum space between two points 

should be 1.6 m, minimum 0.6 m spacing from wall and 

measurement should take at four elevation heights 0.1, 

0.6, 1.1 and 1.6 m. So, based on these guidelines a set of 

measuring locations are selected and the air temperature 

and velocity are measured, then the EDT at each 

measuring location is calculated. For these experimental 

data, the ADPI is calculated based on equation (2).  4�56 = 789:�� �� 9��;8�� < =�-���� ; �>�� 9���; �>� -�������
?���=  89:�� �� 9��;8�� < =�-���� ;  %  

...(2) 

The concept of ADPI is the portion of the space (occupied 

zone) that meets the comfort criteria. Due to experimental 

limitations, the ADPI evaluation through experiment is 

limited to a certain number of measuring locations. This 

limitation is eliminated when the ADPI is calculated 

through the CFD simulation. In the CFD simulation, we 

can get the air velocity and temperature data at any 

location in the space (computational domain). So, there 

are two methods for evaluating the ADPI through CFD 

simulation (1) experimental location methodology (2) 

each location methodology.  

In the experimental location methodology, the ADPI is 

calculated in the same way as it is calculated in 

experiments. The set of measuring locations are selected 

based on the ASHRAE guidelines, the air velocity and 

temperature are extracted from the CFD simulation 

through probes at the measuring locations, followed by 

the same calculation procedure as in the experiment. The 

main difference from the experiment is we do not require 

the reference measuring location in the CFD. The 

equation (2) is then used for calculating the ADPI of the 

space.  

In the second methodology, each location methodology, 

we can get the air velocity and temperature at every 

location in the space (computation domain) as it is divided 

into a number of small cells called mesh. So, from the 

CFD simulation the EDT value is calculated on each cell 

in the occupied zone, defined as per the ASHRAE 

standards. Then the ADPI is calculated as the number of 

cells that meets the criteria divided by the total number of 

cells in the occupied zone, equation (3). This calculation 

can be performed by any post-processing tool, for the 

current study opensource post-process software ParaView 

is used.      4�56 = 789:�� �� -�==; �  �>� �--8A��� B� � �>�� 9���; �>� -�������
?���=  89:�� �� -�==; �  �>� �--8A��� B� �  %

                 ...(3) 

For a sample test space, the ADPI value is calculated from 

both methodologies in the paper and the advantages and 

disadvantages are described in the result discussion. 

 

Validation Study 

It is very important to test and adjust CFD models by 

comparing predicted results by a benchmark test. The 

objective of this study is to validate the CFD methodology 

i.e., mesh and solver setup used for the current study. For 

this purpose, a validation study is performed against the 

experimental data obtained by P.V.Nielsen et al, on the 

benchmark test for computer simulated persons. 

In an experimental setup, a manikin is placed inside a 

rectangular wind tunnel of dimension 2.44 m x 2.46 m x 

1.2 m. The air is entering the domain at 22°C from one 

side and exits through two circular outlets on the opposite 

surface. The manikin is in a seated position facing the uni-

directional inlet air velocity of 0.2m/s (non-uniform 

velocity profile). Also, the manikin is placed 

symmetrically with respect to the z plane. The wind 

tunnel is placed in a large room as shown in Figure 4. 

 

Figure 4: Experimental setup for the benchmark case 

(Photo: HO Nilsson) 

The manikin is a non-breathing type. The heat flux from 

the manikin is specified as 76W sensible heat load only. 

No latent heat load considered for the manikin. 

For CFD simulation, the fluid domain representing the 

experimental setup is created, with a female thermal 

manikin Comfortina with a surface area of 1.52m2. In the 

experiments conducted, the feet of the manikin were not 

completely in contact with the floor, but in our analysis to 

avoid the bad quality mesh, we have kept the feet attached 

as shown in Figure 5. 

 

Figure 5: Fluid Domain used for the CFD study 

A maximum cell size of 0.05m is used to discretize the 

fluid domain. Mesh around the manikin is refined enough 

to resolve the surface features as well as able to address 

the requirements of the flow and turbulence model. Five 

layers of prism cells are generated around the manikin 

surface to capture the thermal boundary layer effects. The 

total mesh count is 0.6mn for this case. A mesh 

independence study is performed with different mesh 

sizes as well as the meshing strategy used in the app. From 

the result analysis it is determined that the current 

meshing strategy is fine enough to get the results to be in 

close agreement with the experimental data. 
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Figure 6: Mesh resolution around the manikin 

The turbulence is modelled by using the SST k-omega 

two equation model. The radiation is modelled by using 

the Discrete Ordinates model. Residual convergence is set 

up to order of 10-5 while the outlet temperature was 

monitored to ensure complete convergence. 

Following are the results obtained from the CFD 

simulation. 

 

Figure 7: Velocity and Temperature contours at 

midplane (z=0) 

The contour plots show that there is a sudden acceleration 

of flow at the outlets. Also, the wake region extends all 

the way from manikin to the wall near the outlet. The 

temperature contour at the same plane shows that the heat 

is quickly dissipated by the incoming air. 

To find the quantitative accuracy of the solver and CFD 

case setup, the CFD results are compared with the 

experimental data measured at a plane behind the manikin 

near outlets at locations z = -0.295m, 0m, 0.295m. 

 

Figure 8: Comparison of experimental data (circled) with 

CFD data (continuous line) 

The comparison shows that the velocity values from the 

CFD analysis closely follows the trends of experimental 

data. For all considered points on the planes (at the 

respective z values), the mean relative deviation is 

observed to 4.47 % while the standard deviation is 

18.29% with respect to experimental velocity values. The 

causes of slight deviation near the outlet points could be 

attributed to the geometry differences in manikin between 

experimental and CFD study, inlet velocity profile and the 

distribution of heat flux on the manikin. 

The validation study shows that the CFD methodology 

used in the AHC application can be used to predict indoor 

environment flow physics for ventilated spaces to a good 

level of accuracy. 

 

Test Case  

For the testing of ADPI methodology a private office type 

space is created. The space size is 9.5 ft x 17.5 ft x 9 ft 

and has a private office type seating layout with three 

manikins placed as shown in Figure 9. The space has a 

glass window which is placed on the external wall of the 

building. All other walls are internal walls. The air enters 

in the room through two high side wall mounted supply 

linear bar grills and return through two return places at 

bottom. The outside air temperature is 9.7 oC as per the 

ASHRAE weather data for the December month at Pune 

location. From the heat load calculation, 330 cfm 

conditioned air supplied to the space.  

 
Figure 9: Test space geometry 

Same as the validation study, the space is  simulated in the 

OpenFOAM open source CFD software with the same 

meshing and solver strategy. The space is discretized in 

approx 1 mn cells with 5 cm of maximum mesh size and 

proper refinement on the supply, return and heat loads. 

Mesh around manikins is refined enough to resolve the 

surface features as well as able to address the 

requirements of the flow and turbulence model. Five 

layers of prism cells are generated around the manikin and 

heat load surfaces to capture the thermal boundary layer 

effects. SST k-omega turbulence model is used for the 

simulation and the convective heat transfer boundary 

condition is applied on the external and glass walls for 

convective heat losses, where adiabatic boundary 

condition is applied on internal walls, floor and ceiling. 

Furniture in the space is also considered as adiabatic 

walls. Manikin is considered as a heat load in the space 

and 76 W heat load applied on each manikin considering 

the heat lost from the manikin through convection and 

radiation both. The supply and return grilles are modelled 

as per the ASHRAE handbook chapter 28. The velocity 

inlet boundary condition is applied on both inlets and 

pressure outlet boundary condition is applied on outlets. 

The space is simulated with proper convergence criteria 

like avg outlet temperature, avg manikin temperature, etc. 
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Results 

The air velocity vertical cut plot of the space is shown in 

Figure 10. From the figure it can be seen that the hot air 

entering in the cold room goes upward and its momentum 

affects the path of the air from the other supply grille 

located on the opposite wall. 

 
Figure 10: Vertical cut plane of velocity magnitude  

 

The PMV is calculated as per the ISO 7730 standard and 

its cut plane at an elevation of 1.3 m from the floor is 

shown in Figure 11. It can be seen that the PMV value 

near the glass and external wall is around -0.6, which 

indicates that the manikin will feel slightly cool. 

 
Figure 11: Horizontal cut plane of PMV at 1.3 m 

elevation  

The occupied zone is clipped in the post-processing and 

on this occupied zone the average PMV is calculated 

which is used for the validation of the ADPI calculation. 

The occupied zone is 6 ft from the floor and 1 ft inside 

from all walls. The clipped occupied zone is shown in 

Figure 12. The volume weighted average PMV is 

calculated for this occupied zone and its value is -0.4837, 

which indicates that the manikin in the space will feel 

comfortable in a slightly colder environment. This also 

indicates that the diffusers are not properly diffusing the 

hot air in the space which results in the slightly colder 

region in the occupied zone. 

 
Figure 12: Occupied zone 

For the first methodology of ADPI calculation, 

experimental location methodology, 30 measuring 

locations are located in the space as per the measuring 

guidelines mentioned in the ASHRAE standard. The top 

and side view of the measuring locations are shown in 

Figure 13. As can be seen from the figure, the measuring 

locations are evenly distributed in the space for capturing 

every part of the space. The locations that are too near the 

manikin and below the table are removed. Table 1 shows 

the air temperature and velocity magnitude at these 

locations. The average temperature is calculated from 

these 30 locations only and that is 21.21 oC. Then the EDT 

is calculated for each location by equation 1 which is also 

shown in the same table. The location that meets the 

criteria of EDT and velocity magnitude are also 

mentioned in the table. The ADPI is then calculated by 

equation 2, and its value is 100%. This means that the 

diffusers are effectively distributing the air in the space 

and occupants will feel comfortable in the space. 

 
(a) 

 
(b) 

Figure 13: Measuring locations (a) Top view (b) side 

view 

 

Table 1: Measuring points data 
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Location 

Point No. 

Temperature 

[degC] 

Velocity 

Magnitude 

[m/s] 

EDT 

[degC] 

Criteria meets 

or not? 

1 20.48 0.17 -0.87 TRUE 

2 20.94 0.15 -0.30 TRUE 

3 21.20 0.14 0.10 TRUE 

4 20.64 0.11 -0.21 TRUE 

5 21.06 0.14 -0.09 TRUE 

6 21.27 0.09 0.53 TRUE 

7 20.91 0.10 0.13 TRUE 

8 21.31 0.10 0.50 TRUE 

9 21.35 0.04 1.01 TRUE 

10 20.91 0.04 0.57 TRUE 

11 21.30 0.07 0.70 TRUE 

12 21.34 0.08 0.71 TRUE 

13 21.10 0.02 0.93 TRUE 

14 21.11 0.02 0.93 TRUE 

15 21.35 0.09 0.59 TRUE 

16 21.36 0.08 0.68 TRUE 

17 21.17 0.07 0.61 TRUE 

18 21.08 0.01 1.02 TRUE 

19 21.34 0.13 0.30 TRUE 

20 21.35 0.04 1.00 TRUE 

21 21.31 0.08 0.70 TRUE 

22 21.47 0.14 0.31 TRUE 

23 21.38 0.08 0.72 TRUE 

24 21.36 0.04 1.03 TRUE 

25 21.37 0.13 0.33 TRUE 

26 21.27 0.11 0.39 TRUE 

27 21.38 0.09 0.62 TRUE 

28 21.39 0.12 0.43 TRUE 

29 21.35 0.11 0.43 TRUE 

30 21.35 0.21 -0.31 TRUE 

 

 

For ADPI calculation with the CFD methodology, the 

average temperature is calculated in the occupied zone, 

same as used for PMV, and its value is 21.19 oC.  Then 

the EDT is calculated for all the cells in the occupied zone 

by equation 1 in ParaView. The comfort criteria is 

checked for all the cells and evaluated the number of cells 

that meets the criteria. There are a total 6,00,996 cells in 

the occupied zone, Figure 7, out of this total cells 4,14,522 

cells that meet the criteria and those cells are shown in 

Figure 14. So, from equation 3 the ADPI value is 68.97% 

~ 69%.  

 
Figure 14: Cells that meet the criteria for ADPI 

 

Discussion 

From the results section it can be seen that the PMV of an 

occupied zone is near to -0.5 which means that the 

manikins will feel comfortable in a slightly colder 

environment. It can be seen that the average temperature 

calculated in both methodologies has negligible 

difference. However, there is a large deviation in ADPI 

values from both methodologies. ADPI calculation from 

experimental measuring locations has a limited number of 

data (30 measuring locations) to predict the performance 

but the ADPI calculated from each cell in the occupied 

zone has a large number of data (6,00,996 cells) which 

helps us to accurately evaluate the ADPI value. The 

average PMV value indicates that the air in the space is 

not hot enough to provide comfort in the space, it shows 

a slightly cold environment. In the same way, ADPI value 

calculated from the occupied zone also means that the hot 

air coming out from the diffusers is only around 70 % 

diffuse in the occupied zone. So, the ADPI calculation 

from the second methodology gives a better prediction of 

the air diffusion in the space. The ADPI from the 

experimental approach may misguide us because of the 

limited number of data.  

 

Conclusion 

From the discussion it can be concluded that the ADPI 

calculation from each cell through CFD simulation is the 

best way for calculation. The ADPI calculation from the 

experimental approach misguides the decision of the air 

diffusion in the space as there are limited numbers of data. 

We should not use the experimental approach for the 

ADPI calculation as there are limited measuring locations 

because of the experimental limitations. But in CFD we 

can have the air temperature and velocity values for all 
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cell locations in the space. So, the ADPI can be calculated 

based on a large number of data which accurately predict 

the performance. From CFD simulation, the ADPI should 

be calculated based on the each cell data in the occupied 

zone, that is the second methodology. It is also observed 

that with the current diffuser system with the 70% ADPI 

obtained from the CFD providing complete comfort in the 

human occupied zone.  

 

Nomenclature 

HVAC = Heating, Ventilation and Air Conditioning 

CFD = Computational Fluid Dynamics 

ADPI = Air Diffusion Performance Index 

EDT = Effective Draft Temperature 

PMV =  Predicted Mean Vote 

PPD = Percentage of People Dissatisfied 

DR = Draft Rating 
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