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A study on Measurement and Improvement of Indoor Air Quality in Dental Clinic

Mi-Suk Choi*, Dong-Ha Ji**

Abstract

The purpose of this study is to propose a management method to maintain the pleasant indoor air
quality of the dental clinic by measuring and analyzing the indoor air quality of the dental clinic.

The measurement was conducted in two rooms, a lobby where many residents stay in the reception
room for waiting for medical treatment, and a VIP room where treatment activities are mainly performed.
Measurement items are Temperature, Humidity, CO,, CO, NO,, CH,0, VOC, PM;p and measurement were
taken on April 27, 2018. As a result of analyzing the temperature and humidity of the dental clinic, it
was analyzed that the average indoor temperature was maintained at 25°C and the humidity was kept at
around 50%, maintaining proper indoor temperature and humidity environment. CO, was 855ppm in the VIP
Room, which satisfied the maintenance standard. In the case of the lobby, it was analyzed to be 1,160ppm,
which exceeded the maintenance standard and it is judged that the carbon dioxide generated by the
respiration of the people staying in the lobby is the main reason.

The mean concentration of formaldehyde in the VIP room was analyzed as 436pg/m’, exceeding
the maintenance standard, and 2,100pg/m® for the VOC exceeded the recommended standard. It was
analyzed that the concentration was relatively higher due to the use of disinfectant and other drugs.
The mean concentration of PM-10 in the lobby was analyzed as 65pg/m® and it was analyzed that it
satisfied the maintenance standard. To maintain a pleasant indoor air quality in a dental clinic it is
necessary to minimize the effects of formaldehyde, VOC, CO, in the VIP rooms and lobby. For this
purpose, the entire ventilation system and air purification system of the dental clinic should be
installed. In case of the VIP room, local exhaust ventilation should be installed and workers should

wear personal protective equipment.

» Keyword: Indoor air quality, Maintenance standard, Purification system, Personal protective equipment
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II. Research methods and outline

2.1 Subject
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Table 1. Measurement items

Location Measurement items
VIP Room Temperature, Humidity, CO,, CH,O, VOC
Lobby Temperature, Humidity, CO,, PM;o

2.2 Indoor air quality measurement
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Fig. 1 Measuring Scene

lll. Analysis and discussion

3.1 Indoor air quality measurement result in VIP
room

3.1.1 Results of temperature and humidity measurement
in VIP room

VIPA S £59F £29 54 A3 259 4§ 2547C, &
T9] A9 48.7% A Ao ZAE AuUlFite] A 2
FE 208 fAsE o wdEn 1 A4S <Table 2>
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Table 2. Results of temperature and humidity measurement
(VIP Room)

Type Min. Max. Var. Average
Temperature(C) 24.0 25.8 0.4 25.4
Humidity(%) 44.0 52.0 1.8 48.7

3.1.2 Results of Co, measurement in VIP room

23 Ao] VIPFolA olitstetad] dits® 54 7Ur
855ppm o2 A Hlom AvEr|d A g3 9
A9 #21712(1,000ppm) 2 B Az} %Zlﬂ%% iy
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Table 3. Carbon dioxide measurement result(VIP Room)

Location Min. Max. SD Average

VIP Room (PPM) 499 1,132 163 855

1H9M ke 1ol
]A].Q_E}/\ Ao
GEUKFig. 2>.

CO2(ppm)

Fig. 2. Concentration change of carbon dioxide with
time(VIP Room)

3.1.3 Results of HCHO measurement in VIP room

VIPAS) Eejstel 2(HCHO) 574 A% HFEwe 436
(ng/mh) ez AWg7|2d degells A3k ogajde] {47
Z(100pg/m’) & 238 Aoz =AFATKTable 4>,

Table 4. HCHO measurement result(VIP Room)

Location Min. Max. SD Average

VIP Room (ug/m?) 0 21,334 2,103 436
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Fig. 3. Concentration change of HCHO with time
(VIP Room)

3.1.4 Results of VOC measurement in VIP room
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Table 5. VOC measurement result(VIP Room)

Location Min. Max. SD Average

VIP Room (ug/m?) 805 9,999 1,640 2,100

b -EL%.J} 1,421pg/m*e) A o2 BA¥9a1, Temporary resin
SFEAEEEIAY,

T
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Fig. 4. Concentration change of VOC with time
(VIP Room)
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3.2 Indoor air quality measurement result in the
Lobby

3.2.1 Resul ts of temperature and humidity measurement
in the Lobby

ol t)7)A(Lobby)ell Al €59} 459 24 An 25
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Table 6. Results of temperature and humidity measurement
(Lobby)

Type Min. Max. Var. Average
Temperature(C) 21.9 26.1 1.1 25.1
Humidity(%) 46.4 58.5 1.9 52.6

3.2.2 Results of Co» measurement in the Lobby
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Table 7. CO, measurement result(Lobby)

Location Min. Max. SD Average

Lobby(PPM) 656 1,382 153 1,160
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Fig. 5. Concentration change of carbon dioxide with
time(Lobby)

3.2.3 Results of PM10 measurement in the Lobby

AWt )71 (Lobby)ol A PIAWA] 54 A¥} Hitsks
65ug/m’e.2 o 87]¢ke] AUF7IE f471F(100ug/m’) &
574531t Table 8>.

WESE Ao

Table 8. PM10 measurement result(Lobby)

Location Min. Max. SD Average

Lobby(ug/m?) 28 288 21 65

P AEA(PMI0) §=2] AREA Q] ¥sks BA3 At $]
7} o]0l 124 128-Y5E 124 2287179 %7} 130
g/m’) 02 AUF7NE FAIEAE 2H3E F 02 YERS.
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PM-10{pg/m3)

Fig. 6. Concentration change of PM10 with
time(Lobby)

IV. conclusion

2 AT e AEAs gides AUerids S48
A5 Foto AWErd 25 golsta £49 495 V)%
2 A ANEI1A B AN sgon 54
ZA3= <Table 9>} 2t}

Table 9. Measurement result(VIP Room, Lobby)
Location Type Mean+SD Range Median
Tem?.,zr)at“re 25.440.4 | 24.0-25.8 | 26
H“g‘?'ty 48.741.8 | 44.0-52.0 | 49
(]
R\éfm (;?rs) 855+163 499-1.132 | 919
(ng/ans) 436+2,103 0-21,334 0
(u\g?rgs) 2,100+1,640 | 805-9,999 | 1,702
Tem ?azr)ature 251411 21.9-26.1 26
H“g‘?'ty 52.641.9 46.4-58.5 53
Lobby 052
(oom) 1,160+165 | 656-1,382 | 1,187
(Eg/*r;% 65+21 28- 88 62




A study on Measurement and Improvement of Indoor Air Quality in Dental Clinic 147

olakslekze] 79- VIPAol A 855ppmsl AO® 274+
of zAde) AYFIND FA7IEL BEekE Ao B
01} 4wk t)7]4(Lobby)¢] 7 1,160ppm o2 A%
o) §A71% Zatshes Ao BAH

Ak 71 (Lobby)ol A1 o] 4Fsheha: w120 A7l #s)
We BN A% Aol ojsigae] wrr) 28
2ol s S} Z7keke Al naslel ek A
o7 BAE T

Ak tf7]d(Lobby)oll A o] abslerao] 527t FA17]5S
2343k AL ABAI Wio] Aspygle] wHrate] H4at
3 ARE st 7IvkE Skl 4yt bi7]14 (Lobby)ell
wat AlEe 5Fow ekl washs ojstEast
a9log ety

webr] X|3pE S wEehs e Algto] 4 AR

U712 $l3te] WFE F3hel U t7](Lobby) el v
2 qlate] wAske olusltiry FrE %ol

7] flate] 371387471 7Fs 9 @71A4E THs T AdETIE
3t A71E AR S A Edstolol & o R AdEnT].

VIP &l Fddldte] =(HCHO) 54 4
(ng/m*) & FAEo] §A715& 298 3o

F&dsto] =(HCHO) F%=9] ARHAQl Wsts £
A Ao} AIZHO9A] 20~114] 18%) E AAAEE16A] 20
BE~16A] 34%) A3k A7 &
= 79 WA FE Adom A XA AREE
Temporary resin acrylic(Polymethyl methacrylate),
ZLEZ2IAH, NaOCl, 9] FFo2 3t “‘%QL A
= 4 ATk

FH|ste] =(HCHO)= #A=54do] 7e &4 , 3,
A 5ol A5S Yoyl frlERHEY] 9dF
ol 1Y B9 99 &

A wE:AlE ARES e 011_@4 As ol whg

= =2 hnl
How =29 7 HHS ‘?r‘?—-_}@ —’F AoEE[ 10] ]er%

=71
4o

N,

Ar

l

N

Hr i

Léi
3
s
oX,
=

A XY 2R 22 A A RE T (epAT) 2

& BVIHIA 15 2 AW A B DA B
Satolme] wFHA FES AL ST loF T Ao
Aok,

VIPEA 3194 f7]85Hae] 744 2,100(ug/m’) o2 £4
wo] AWES ek A oR Uehskon] 53] X57} Al
5ok AFE3F Temporary resin acrylic (Polymethyl
methacrylate), 25 HEZ28A1H, NaOCl, 59 o5 AHS-
o= Qlslo] A oR FEIF U A UEhh= 2102 4y

Atk
LA RIS WA, 2EYels, 287 5 7]
ol G S8k A e VA T8 EY] S5

7] 39 % g
ok Fyslelor & slow wuH,

VIPEOIA A R718E FARA0) shiel Febel
o E(HCHO)S 31 4718158 5ol A17H49) W v)

W As F =d B 5 97} ol Foxl 094] 205 H
ks

114 18% 9 16A] 20%-5-E] 164 3487149 HF5%7}
ZolX|= ATS Hol:= 7oz BALQU<Fg. 7>

A
wabd VIPEdME 32AdH71348t
(HCHO)?| &5 AZA717] $lste] A

;‘q =t} :17_7];&;47] Z o] Ao A ‘]3],0:1 O]—;\]

977) 5o A4S 4 g 5 2
>~ 2~ 37 S
1 % gl et 530l Wad A

T2 A =ES HA43) A
o= geEo12].

.....

VOCipg/m3)

CH20((ug/m3)

.....

Fig. 7. Concentration change of VOC & HCHO
with time(VIP Room)
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V.. Suggestion
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