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Introduction

People spend 86.9% of the day liv-
ing, working, and relaxing in indoor 
environments (Klepeis et al., 2001). Ac-
cordingly, indoor thermal comfort is re-
garded as one of the most significant fac-
tors affecting environmental satisfaction 
(Nasrollahi, Knight & Jones, 2008). Un-
desirable thermal conditions can lead to 
occupant dissatisfaction which, in turn, 
has an adverse effect on their productiv-
ity, performance (Budaiwi, 2006). Ther-
mal comfort is also critical to planning 
for energy efficient building design and 
overall post-occupancy evaluations.

The ANSI/ASHRAE 55-2017 stand-
ard defines the term thermal comfort as 
the condition of mind that expresses sat-
isfaction with the thermal environment 
and is assessed by subjective evaluation 

(American National Standards Institute/
/American Society of Heating, Refrig-
erating and Air-Conditioning Engineers 
[ANSI/ASHRAE], 2017). The factors 
affecting thermal comfort is normally 
dependent on four environmental param-
eters (dry bulb temperature, air humidity, 
air velocity and mean-radiant tempera-
ture) and two personal (clothing-insula-
tion and physical activity) parameters 
(Szokolay, 2004). In office buildings, 
indoor temperature is one of the main 
influencing factors: direct (when ther-
mal comfort is not obtained) as well as 
indirect (when sick building syndrome 
symptoms occur).

Overview of common assessment 
measures for thermal comfort 
worldwide

Initially, the definition of thermal 
comfort stems from effective temperature 
(ET), proposed by Houghten and Yagloi 
(1923). The effective temperature inte-
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grates air temperature, air humidity, and 
wind velocity into one unique environ-
mental indicator. In 1932, the ASHRAE 
published a nomogram representing the 
index of effective temperature (ET). 
They used the ET, which would be used 
extensively over the next 50 years.

From the early 1960s there were 
many researchers working in the field 
of thermal comfort. The best-known and 
most influential theory was Fanger’s new 
model (1970). It is the model of thermal 
comfort – the predicted mean vote (PMV), 
focusing on the relationship between the 
physical parameters of the environment, 
the physiological parameters of people 
and the perception of comfort expressed 
by people themselves. The PMV indica-
tor predicts the level of thermal comfort 
on a seven-grade sensation scale (−3: 
cold, −2: cool, −1: slightly cool, 0: neu-
tral, +1: slightly warm, +2: warm, +3: 
hot). As a follow-up to the PMV index, 
Fanger introduced the index of predicted 
percentage of dissatisfied (PPD), includ-

ing the human factor, showing the major-
ity percentage of respondents who feel 
either satisfied or unsatisfied with their 
working or living environment (Fig. 1). 
This PMV is used in the ISO 7730-2005 
(International Organization for Stand-
ardization [ISO], 2005) and the ANSI/
/ASHRAE 55-2017 standard. This mod-
el is often applied to buildings using air 
conditioning systems when building oc-
cupants are allowed to adjust the indoor 
environmental conditions to the desired 
level of thermal balance.

During the 1980s, Michael Hum-
phreys initiated discussion about adap-
tive principles related to thermal com-
fort. De Dear, Brager and Cooper (1997) 
developed an adaptive model of thermal 
comfort: they predicted the temperature 
of comfort based on new findings of self-
-regulation of human bodies and applied 
that to naturally ventilated buildings. 
This research was subsequently included 
in both the ANSI/ASHRAE 55-2017 and 
the BS EN 16798-1:2019 standard (Brit-

FIGURE 1. The predicted percentage of dissatisfied index (PPD) as function of the predicted mean 
vote index (PMV)
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ish Standards Institution [BSI], 2019). 
De Dear and Brager (2002) discussed 
the process of publishing a new adap-
tive comfort standard incorporated into 
the ANSI/ASHRAE 55-2017 standard 
that allows warmer indoor temperatures 
for naturally ventilated buildings during 
summer and in warmer climate zones.

Various field studies on the concept 
of thermal comfort have been carried out 
on office buildings with ducted air-con-
ditioning systems by different objectives, 
methods, and in different climate zone 
in recent years. Bakhtiari, Akander and 
Cehlin (2020) study on thermal comfort 
by on-site measurements, BMS data log-
ging and standardized questionnaire in 
the historic City Hall of Gävle, Sweden. 
Szabo and Kajtar (2018) carried on-site 
measurements in office buildings with 
different air-conditioning systems during 
the summer season for thermal comfort 
analysis, using PMV, PPD model and 
the local discomfort based on draught 
rate (DR). De Vecchi, Candido, de Dear 
and Lamberts (2017) carried the indoor 
climatic field studies by measurements 
and online questionnaires in three of-
fice buildings with two different envi-
ronmental control strategies (two with 
mixed-mode ventilation and one with 
permanent air-conditioning). The re-
sults obtained in this study are used as a 
baseline for a Brazilian thermal comfort 
standard. Simons, Koranteng, Adinyira 
and Ayarkwa (2014) used quantitative 
survey along with questionnaires to as-
sess the thermal comfort in multi storey 
(naturally and mechanically ventilated) 
office buildings in Accra, Ghana, using 
the PMV and the PPD models. Tao, Li, 
Qiu and Zhang (2014) studied the indoor 
air environmental conditions of three 

different typical office buildings in Xi’an 
(China) by actual measurement and ques-
tionnaire survey. This study noticed that 
there was a remarkable difference be-
tween the PMV index and actual-meas-
urement thermal sensation vote (TSV) in 
evaluating indoor thermal environments 
in typical office buildings.

Overview of studies on thermal 
comfort for Vietnamese people 

In the 1960s and 1980s, many sci-
entists in Vietnam conducted research 
projects on human thermal comfort in 
houses and low-rise office buildings. Ta-
bles 1 and 2 summarize the results.

Dung (1995) in research of human 
thermal comfort in Vietnam found that 
the relationship between temperature 
and humidity greatly impacts human 
comfort under hot and humid climate 
conditions. Nguyen (2002) carried out 
several tests regarding thermal comfort 
on some students in Hanoi and Vinh city. 
However, his research outcomes were 
just about an assessment of an expansion 
of the thermal comfort zone, especially 
towards higher air humidity and wind 
velocity. The research results published 
by Nguyen, Singh and Reiter (2013) 
showed a neutral level of temperature in 
ASEAN countries would be 27.1°C for 
a naturally ventilated room and 25.9°C 
for an air-conditioned room, these val-
ues approximate those shown in Table 
2. In recent years, there were some stud-
ies on micro-climate conditions in edu-
cational and residential buildings in Ho 
Chi Minh City and Da Nang and in few 
office buildings in Hanoi (e.g. Huong, 
2001; Khanh, 2011; Nguyen, Singh 
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& Reiter, 2012; Tuan & Le, 2015; Tuan, 
Dung & Vinh, 2016; Nguyen & Tran, 
2017). Dung and Kien (2019) provides 
an overview of situation of energy con-
sumption and indoor conditions of office 
buildings in major cities of Vietnam, and 
gives some ideas for improving the en-
ergy efficiency and indoor comfort of 
office buildings.

In Vietnam, there has been so far 
only one standard – the TCXDVN 
306:2004, which determines standard 
micro-climatic specifications applicable 
to office workplaces (Ministry of Con-

struction of Vietnam, 2004). Neverthe-
less, in fact, this standard is rarely used, 
because of the following shortcomings 
and disadvantages:

It specifies the standard values for 
micro-climate parameters on the ba-
sis of the “Scale of thermal comfort 
for Vietnamese people” proposed by 
Dang (1981) (as presented in Tables 
1 and 2). That comes from an experi-
mental study on 1,100 participants 
conducted by Dang (1981) in 1966–
–1967. This scale of thermal comfort 
corresponds to the 50% probability 

–

TABLE 1. Effective temperature-based limit indicators of thermal comfort in research projects in Viet-
nam from the 1960s to 1980s

Researcher Season
Cold Slightly 

cold

Comfortable

Slightly 
hot Hotlower 

limit

com-
pletely 

comfort-
able

upper 
limit

°C

Dang (1981)* 
summer – – – 24.4 27.0 28.5 ≥ 29.2
winter ≤ 17.3 18.5 20.0 23.3 26.5 – –

Con (1985)
summer – – 18.8 23.0 27.0 – –
winter – – 16.7 21.0 24.7 – –

Anh (1984) – – – 20.0 23.7 27.5 – –

*The ET values investigated by Dang (1981) can be determined by means of ET nomogram of the 
American Society of Heating and Ventilating Engineers (ASHVE).

TABLE 2. Limit values of thermal comfort subject to air temperature in studies in Vietnam from the 
1960s to the 1980s 

Researcher Season

Air temperature [°C]
Air humid-

ity [%]

Wind 
velocity 
[m·s–1]

lower limit 
of comfort

completely 
comfort-

able

upper level 
of comfort

Dang (1981)
summer – 25.5 29.5 80

0.3–0.5
winter 21.5 24.5 29.0 80

Thiem (1984) – 23.0 24.0–25.0 26.0–27.0 60–80 0.1
Phong, Uyen, Lanh 
& Anh (1984) – – – 28.9 84 –
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of the total number of participants in 
the PMV experiment regarding their 
thermal comfort, while according to 
the requirement of the ISO 7730-
-2005, the ANSI/ASHRAE 55-2017, 
the standard micro-climate parame-
ters are divided into three categories: 
Category A (PMV = 90%), Category 
B (PMV = 80%), and Category C 
(PMV = 70%). 
It does not specify clearly what kind 
of indoor environment it should be: 
natural or artificial;
It was formulated primarity in refer-
ence to Russian standard the GOST 
30494-1996 (Standartinform, 1996), 
while the climate conditions in Rus-
sia are very different from those in 
Vietnam.
Most of the office buildings in Vi-

etnam today are equipped with air-con-
ditioning systems, either local or cen-
tral systems with various design and 
installation concepts. Technically, this 
is the best solution to control the indoor 
climate in office buildings in a hot and 
humid tropical country. For this reason, 
it is necessary to investigate the current 
situation of indoor climate conditions 
of workplaces in office buildings in all 
three regions of Vietnam: North, Central 
and South, so that the aforementioned 
Vietnamese standard can be properly ad-
justed to meet the real demand for ther-
mal comfort as well as for energy effi-
ciency required in a highly comfortable 
built environment.

Material and methods

In order to evaluate the current situ-
ation of indoor climate conditions and 
thermal comfort in closed office work-

–

–

places, the two methods were used as fol-
lows: physical measurements and ques-
tionnaires survey. More specifically:

Area of survey: Five office build-
ings, of which two buildings are 
located in Hanoi, one in Da Nang, 
and two in Ho Chi Minh City. The 
pictures and data for these five office 
buildings are shown in Table 3 (ex-
emplary measuring points location in 
Fig. 2). In each office building, two 
rooms were selected, one on a mid-
dle floor and one on an upper floor, 
or two on the same floor but facing 
different directions.
Time of surveys: In Hanoi, there are 
two distinct seasons (winter and sum-
mer) and the worst case time for sur-
veying in Hanoi is during the hottest 
months of the year (July and August) 
as well as in the coldest months of 
the year (January and February). In 
Da Nang and Ho Chi Minh City, it is 
warm throughout the year, therefore 
the time for surveying should also 
be in July for Da Nang and in April 
for Ho Chi Minh City. Each office 
building was measured within one 
day, during five time intervals: 8:00–
–8:30, 10:00–10:30, 12:00–12:30, 
14:00–14:30, 16:00–16:30.
One paper questionnaire had been 
prepared beforehand to evaluate the 
quality of indoor climate subject to 
the individual feelings of the occu-
pants working in a room selected for 
survey.
Measurement data: Indoor climate 
conditions, including air temperature 
– Tin [°C], indoor air humidity – φin 
[%], indoor air velocity – vin [m·s–1] 
and mean-radiant room surface tem-
peratures – TR [°C]; outdoor weather 

–

–

–

–
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conditions, including air temperature 
– Tout [°C], air humidity – φout [°C] 
and air velocity – vout [m·s–1]. The 
measurements of indoor and out-
door climate conditions were taken 
in accordance with the TCXDVN 
306:2004 standard.
Measurement positions: The fol-
lowing parameters Tin, φin, vin were 
measured at least five points evenly 
distributed in the room workplaces, 
at the level of 1.2 m from the floor; 
parameter TR was measured at the 
middle point of the room. Outdoor 
weather conditions were measured 
one point only, representing the sur-
rounding area of the building, also at 
1.5 m level from the ground.
In order to assess thermal comfort, 

the ET and the PMV indicators were 
used. The ASHRAE ET nomogram was 
used to calculate the ET indicators. A 
program called CBE Thermal Comfort 
Tool (Tartarini, Schiavon, Cheung & 
Hoyt, 2020), was used to calculate the 
PMV indicators.

–

Results and discussion

Outdoor and indoor climate 
conditions 

In Hanoi, two surveys were conduc-
ted in winter of 2018: on January 18th 
(A1 Building at the NUCE) and on Feb-
ruary 5th (GELEX Building) and two 
surveys were conducted in summer of 
2018: on August 21st (A1 Building at the 
NUCE) and on July 5th (GELEX Build-
ing) during working hours (from 8 am to 
5 pm).

In Da Nang, a survey was conducted 
on July 27th 2018 during working hours 
in EVNCPC Building.

In Ho Chi Minh City, two surveys 
were conducted in 2018: on April 12th 
(Bitexco Nam Long Building) and on 
April 13th (IPC Building) during work-
ing hours.

Tables 4, 5 and 6 illustrate the results 
of outdoor and indoor climate condi-
tions (air temperature, air humidity and 
air velocity) during working hours in 
measuring days in Hanoi, Danang and 

 
 

FIGURE 2. Location of measuring points in: a – room 205 of A1-NUCE building; b – room of 5th floor 
of EVNCPC building

a                                                         b
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Ho Chi Minh City. These micro-climatic 
survey measurement results have been 
transformed into ET values and PMV, 
PPD indicators. Because the office oc-
cupants all use computers at work, the 
research team estimated human metabo-
lic heat to be 1.1 met (typing) as speci-
fied in the BS EN 16798-1:2019 and the 
ANSI/ASHRAE 55-2017 standard while 
calculating PMV and PPD indicators. 
Clothes heat resistance would be 0.5 clo 
during summer, and 1.0 clo during win-
ter, in office rooms with heating systems 
(GELEX Building), and 1.2 clo in of-
fice rooms without heating systems (A1 
Building at the NUCE).

The number of questionnaires col-
lected corresponded with the number of 
officers/staffs working in those office 
workplaces on their respective survey 
days. One hundred thirty-two question-
naires were collected. Figure 5 compares 
results of thermal comfort subject to tem-
perature expressed by the staffs in meas-
ured office workplaces during winter and 
summer times. With regard to air humid-
ity: in office rooms with relative humid-
ity lower than 60%: 87.2% of the staff 
said that air humidity was at a moderate 
level, 12.8% felt too dry. In rooms with 
relative humidity between 60 and 75%: 

85% of the staff said that air humidity 
was at a moderate level while 15% felt 
too dry. Also with regard to wind veloc-
ity: 72.6% said that wind velocity was at 
a moderate level; 25% said that it lacked 
air movement, while 2.4% felt that it was 
windy.

The study results showed that:
Average relative humidity in office 
workplaces in buildings with air con-
ditioning systems varied between 46 
and 64%. Air velocity distributed 
within 0.05–0.2 m·s–1 (most cases 
approximately 0.1 m·s–1), this value 
is similar to the average air veloc-
ity (0.04 m·s–1) of the indoor ther-
mal environments survey in three 
office buildings in the city of Xi’an 
(Tao et al., 2014). In the meantime, 
the TCXDVN 306:2004 standard 
requires that wind velocity should 
be 0.3–0.5 m·s–1 for 80% humid-
ity. Thus, humidity and wind veloc-
ity values in the mentioned standard 
should not apply to air-conditioned 
buildings.
Due to adaptation to very humid en-
vironment in hot and humid tropical 
climates, 85% of the staff in rooms 
with air humidity between 60 and 
75% felt comfortable with this hu-

–

–

TABLE 5. The results of outdoor and indoor climate conditions in measuring day in Da Nang

July 27th 2018 – hot day
(EVNCPC, with cooling systems)

Outdoor Room of 3rd floor Room of 5th floor
Tout = 28.0–29.8°C Tin = 26.6–27.1°C Tin = 25.5–26.4°C
φout = 69.5–80.7% φin = 59.5–63.8% φin = 53.5–60.5%

vout(mean) = 0.3 m·s–1 vin = 0.05–0.1 m·s–1 vin = 0.05–0.1 m·s–1

×
ET = 23.5–24.1 ET = 22.1–23.1

PMV = 0.66–0.76 PMV = 0.08–0.58
PPD = 14–17% PPD = 5–12%



126 P.T.H. Ha, N.T. Hoa, P.T. Binh

midity, while 60% air humidity is the 
upper limit of the ASHRAE comfort 
zone.
The assessment results based on ET 
and PMV indicators in A1 Building 
at the NUCE (without heating) on 
January 18th 2018 (cold winter day) 
brought thermal comfort to build-
ing occupants. The opinion survey 
revealed that most of the staff felt 
comfortable, in accordance with the 
ET and PMV-based evaluation.
The assessment results based on the 
ET indicator in GELEX Building 
(with heating) on February 5th 2018 
(very cold winter day) exceeded the 
comfort zone for winter time (slight-
ly cold). Nevertheless, the assess-
ment results based on PMV indicator 
stayed entirely within comfort zone, 
also in accordance with the opinion 
survey results of building occupants. 
It is possible to see that ET-based 
thermal comfort in the TCXDVN 
306:2004 standard does not always 
correspond well to perceived (sur-
veyed) thermal comfort.
Average daily ET values during 
summer time in office rooms varied 
between 20.5°C and 23.8°C. These 
values are lower than ET value for 
completely comfortable 24.4°C in 
summer months with reference to the 
mentioned standard.
Results of the PMV-based assess-
ment during summer months in-
dicated that except room 602 with 
average daily PMV = 1.16, beyond 
comfort zone (rather warm), in re-
maining rooms the PMV-based val-
ues all fell within the comfort zone. 
However, the opinion survey under-
taken by staff working in room 602 

–

–

–

–

TA
B

LE
 6

. T
he

 re
su

lts
 o

f o
ut

do
or

 a
nd

 in
do

or
 c

lim
at

e 
co

nd
iti

on
s d

ur
in

g 
m

ea
su

rin
g 

da
ys

 in
 H

o 
C

hi
 M

in
h 

C
ity

A
pr

il 
12

th
 2

01
8 

– 
ve

ry
 h

ot
 d

ay
(B

ite
xc

o 
N

am
 L

on
g,

 w
ith

 c
oo

lin
g 

sy
st

em
s)

A
pr

il 
13

th
 2

01
8 

– 
ve

ry
 h

ot
 d

ay
(I

PC
, w

ith
 c

oo
lin

g 
sy

st
em

s)
O

ut
do

or
R

oo
m

 o
f 2

nd
 fl

oo
r

R
oo

m
 o

f 8
th

 fl
oo

r
O

ut
do

or
R

oo
m

 o
f 1

0t
h 

flo
or

R
oo

m
 o

f 1
7t

h 
flo

or
T o

ut
 =

 2
9.

7–
36

.1
°C

T i
n =

 2
3.

3–
25

.8
°C

T i
n =

 2
6.

1–
27

.3
°C

T o
ut

 =
 2

9.
7–

33
.6
°C

T i
n =

 2
4.

5–
25

.9
°C

T i
n =

 2
3.

9–
26

.4
°C

φ o
ut

 =
 5

0.
2–

65
.1

%
φ i

n =
 4

2.
1–

51
.5

%
φ i

n =
 3

5.
6–

43
.7

%
φ o

ut
 =

 5
4.

8–
64

.8
%

φ i
n =

 4
3.

7–
48

.8
%

φ i
n =

 4
1.

4–
52

.4
%

v o
ut

(m
ea

n)
 =

 0
.5

 m
·s

–1
v i

n =
 0

.0
5–

0.
1 

m
·s

–1
v i

n =
 0

.0
5–

0.
1 

m
·s

–1
v o

ut
(m

ea
n)

 =
 1

.3
 m

·s
–1

v i
n =

 0
.1

–0
.2

 m
·s

–1
v i

n =
 0

.0
5–

0.
1 

m
·s

–1

×

ET
 =

 1
9.

7–
22

.1
ET

 =
 2

1.
9–

22
.8

×

ET
 =

 2
0.

5–
22

.0
ET

 =
 2

0.
7–

22
.6

PM
V 

= 
(–

0.
64

)–
0.

59
PM

V 
= 

(–
0.

05
)–

0.
34

PM
V 

= 
(–

0.
58

)–
(–

0.
39

)
PM

V
 =

 (–
0.

19
)–

0.
38

PP
D

 =
 5

–1
4%

PP
D

 =
 5

–7
%

PP
D

 =
 8

–1
2%

PP
D

 =
 5

–8
%



Simple method to improve the TCXDVN 306:2004 indoor climate standard... 127

FIGURE 4. Average daily predicted mean vote value in surveyed rooms in five office buildings (in 
winter and summer)

FIGURE 3. Average daily effective temperature value in surveyed rooms in five office buildings (in 
winter and summer)
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revealed that more than 90% of oc-
cupants felt comfortable. Therefore, 
ET thermal comfort during summer 
time following mentioned stand-
ard would be more appropriate for 
thermal comfort among Vietnamese 
people than a thermal comfort scale 
based on PMV indicators.
Although these investigations did not 
have sufficient samples to establish 
the confidence level as expected, the 
survey and measurement results also 
demonstrate that some micro-climat-
ic parameters in mentioned standard 
should be adjusted and updated for 
current use.

Recommendations to update current 
standards in micro-climate  

The TCXDVN 306:2004 specifies 
standard values of micro-climate on 
the basis of “Scale of thermal comfort 
for Vietnamese people” as proposed 
by Dang (1981). The curve in Figure 6 
represents the relationship between the 

–

level of thermal comfort (% probabil-
ity of thermal comfort) for Vietnamese 
people based on experiments by Dang 
(1981). The authors add three thermal 
comfort zones A, B and C to “Scale of 
thermal comfort for Vietnamese people”. 
This graph considers metabolic heat of 
a healthy person (reading books, doing 
office paperwork, undertaking research, 
etc.) is 1.1 met, and heat resistance for 
normal clothes is 0.4–0.5 clo during 
summer, and 0.9–1.0 clo during winter.

Comment on Figure 6: If we extend 
the winter comfort curve and summer 
comfort curves in Figure 6 and compare 
this graph to the curve representing the re-
lationship between PPD and PMV sensa-
tion scale, following theoretical calcula-
tions in the ISO 7730-2005 standard from 
Figure 1, it is possible to see that the two 
curves are exponentials and quite simi-
lar in variability. There is only one dif-
ference: one is convex while the other is 
concave. The reason is given as follows: 
PPD is measured in % according to the 

FIGURE 5. Interview results of thermal comfort subject to temperature among the staff working in of-
fice rooms measured in winter and summer time 
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ISO 7730-2005 standard, and the graph 
proposed by Dang (1981) uses PMV unit 
[%], whereas PPD [%] = 100% − PMV 
[%]. Thus, the graph showing the rela-
tionship between ET and probability of 
feeling hot or cold by Vietnamese people 
proposed by Dang (1981) can be used as a 
foundation reference to establish the lim-
its of micro-climatic comfort and modify 
the TCXDVN 306:2004 standard wher-
ever possible, as more comprehensive ex-
perimental studies on thermal comfort of 
Vietnamese people are not available.

As required by the ISO 7730-2005, 
the ANSI/ASHRAE 55-2017, the BS EN 
16798-1:2019 and the GOST 30494-1996 
standard, the limits of thermal comfort to 
be included in building micro-climatic 

regulations depend on the function of the 
building and should be divided in three cat-
egories A, B and C, corresponding to three 
levels of comfort: 90, 80 and 70%.

The research team analysed the ex-
perimental outcomes by Dang (1981) 
in the graphic “Relationship between 
ET and probability of feeling hot or 
cold by Vietnamese people” in Figure 6
by means of the ISO 7730 method in 
order to differentiate the levels of ther-
mal comfort on the basis of probability 
of thermal comfort in categories A, B, C 
(90, 80 and 70%, respectively). It aims to 
standardize micro-climatic conditions in 
consideration of different levels of quali-
ty and comfort. The results are presented 
in Table 7.

FIGURE 6. Relationship between effective temperature and probability of feeling hot or cold by Viet-
namese people (Note: Thermal comfort zones A, B, C have been added)
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Conclusions

This research paper reports physi-
cal measurements and opinion surveys 
of current indoor climatic conditions in 
office workplaces for five representative 
office buildings in three cities, repre-
senting three climate zones in Vietnam: 
Hanoi, Da Nang and Ho Chi Minh City. 
Based on the survey and measurement 
results, and experimental results previ-
ously conducted by Dang (1981) the au-
thors propose that the limits of thermal 
comfort for Vietnamese people should 
be established by using the classification 
of comfort of the ISO and the ASHRAE 
standard (in three levels of comfort: 90, 
80 and 70%), in order to standardize 
micro-climatic conditions in air-condi-
tioned office buildings at different levels 
of comfort. In future, more experimental 
investigations into thermal comfort on 
a larger scale will help validate scales 
of thermal comfort appropriate for use 
throughout all climate zones in Vietnam.
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Summary

Simple method to improve the TCXD-
VN 306:2004 indoor climate standard for 
closed office workplaces in Vietnam. Ther-
mal comfort is an important parameter of 
indoor climate, which affects office worker 
health and productivity, and also aids plan-
ning for energy efficient building design and 
operation. To provide satisfactory thermal 
comfort in office workplaces under hot and 
humid outdoor conditions, most contem-
porary office buildings in Vietnam are fit-
ted with ducted air-conditioning systems. 
The current Vietnamese standard TCXDVN 
306:2004 for indoor climate was derived 
from thermal comfort research conducted be-
tween the 1960s and 1980s. This standard is 
limited by various drawbacks, including no 
distinction between natural or artificial en-
vironments. In response, this 2018 research 
provides physical measurements and opinion 
surveys of current indoor climatic condi-
tions in representative office workplaces in 
three regions of Vietnam: North, Central and 
South. The measurement results have been 
transformed into ET, PMV and PPD indica-
tors, which value demonstrate the shortcom-
ings of the TCXDVN 306:2004 standard, 
while providing a baseline input for updat-
ing this standard to meet the thermal comfort 
needs of air-conditioned office workplaces, 
based on the concept of probability com-
fort, which are integral with the ISO and the 
ASHRAE standard.
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