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Minimum Ventilation Rate of Kindergarten in the respect of IAQ

Chang Heon Cheong', Yun-Gyu Lee”, Tae-Youn Kim, Seung-Bok Leigh

ABSTRACT: Indoor Air Quality Guideline of Kindergarten in korea  didn't consider the
vulnerable properties of children to indoor air pollutants. For this reason, Suggestion for the
IAQ guideline of formaldehyde and minimum ventilation rate was made in this study.

Suggested IAQ guidelines for formaldehyde in the respect of children's vulnerable immune
system is 30 pg/m' and 50 uxg/m’, and for the ventilation rate 11.9 ACH, 5.8 ACH,
respectively. This value is based only formaldehyde and CO2 concentrations in child-care
room of Kindergarten and needed to be verified by further investigations and studies.

However it is discovered that lower formaldehyde concentration can do mal-effects to
children's health by literature review.
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Table 1. JAQ Guidelines in many countries

Formaldehyde | TVOC co2
=TS a0
SEAENAA L 2o mim 400 et | 1000 pom
WHO 100 g/ m(30min) - 920 ppm
120 pg/ ™ (current) _ 3500 ppm
CANADA 60 ug/m(long-term) (long—term)
94 pg/m (1 hour) _ _
OEHHA 33 ug/m (8 hour)
S1*: 30 Six : 200{S1* : 700
FiSIAQ S2 1 50 S2 1300082 : 900
S3 1 100 S3 :600|S3 : 1200

OFHA . Cdifamia Office of Ervironmenta Heath Hazard Assessrent
FSAQ : Fnnish Sodiety of Indoor Air Quality and Cimate
S1 : eldaty pecde, pecde with dlerges o respiraary illnesses, and othsrs
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fig 1. Breathing rate distributions
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Table 2. Suggestion for the formaldehyde concentration as a IAQ guideline in Korea

Current Regulation
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Table 3. Boundary conditions

Table 4. VOCs emission rate in a room(mg/h)

categories value

7m * 8m * 2.6m
(average area : 56m)7.

2.64mferson (infarts care act—Tinimum aresa)
5m'/person (average by survay : 56m)

size of
child-care room

floor size per 1 child

0.0128m /h

CO2 emission rate
{based on USPEA and KS)

per 1 child
Outdoor concentration

of formaldehyde 11 ug/m
Outdoo(f)fc%r;centratlon 200 g/

YHzAL 93 Br&A A updAl 3o
AA o= T292(49.9%)9 ¥ (28.6%)7}, viet
A HYNE(78.6%)7F 28 ¥ vAARE
HRAEGO%) & HA(35.7%) 7} F2 AHEEA
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TEAEE AR A% A Arle FARAE
B3t AAsH o, 7#8+2.6m olv}, 1 A
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43, HBSH® % AT 3% ¢+ 575%
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Case 1 Case 2
floor wood-+adhesive PVC
wall wall paper+adhesive water paint
ceiting wall paper+adhesive| gypsum board

indoor HCHO ermission

rate(Z 22T 171 57
indoor TVOC emission

rate(Z124 XM 66.5 19
indoor HCHO emission

rate( A 82.3 9.5
indoor TVOC emission

rate(S A AY) 133 38
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Table 5. Minimum ventilation rate when low—VOCs emission materials were applied(HB,clover 5) (ACH)

Ventilation rate by

Ventilation rate by Finnlsh IAQ Guideline

IAQ Guideline in Korea S S2 S3
CASE 1 CASE 2 CASE 2 | CASE 1 CASE 2
formaldehyde 1.08 0.36 1.01 1.33 0.44
TVOC 2.28 0.65 1.30 1.14 0.33
co? 2.64m /person| .08 6.15 3.69 2.31
5m' /person 3.22 1.93 1.21

AE AFEFA T2

F69%, AAE, PVC wret

Table 6. Minimum ventilation rate when low-VOCs emission materials were applied(HB,clover 4) (ACH)

Ventilation rate by

Ventilation rate by Finnlsh IAQ Guideline

IAQ Guideline in Korea St S2 i S3
CASE 1 CASE 2 CASE1 | CASE2 | CASE1 | CASE2 | CASE1 | CASE?2
formaldehyde 2.04 0.60 1108 3.51 575 | 1.69 2.50 0.74
TVOC 4.57 1.30 - - 9.13 2.61 2.08 0.65
con | 264m/person| 308 - aby 6.15 3.69 2.31
5 /person 1.61 1.61 3.22 1.93 1.21
-~ 287 -



Table 8. Suggestion for minimum ventilation rate by variation of indoor formaldehyde concentration

Suggestion (1)

Suggestion (2)

Suggestion (3)

ventilation rate 3.1 ACH

5.8 ACH

11.9 ACH

ventilation rate per 1 person

(2.64 m'/person) 2(

ventilation rate per 1 person
(5 m/person)

by law)

.3 CMH/hour-person

39.8 CMH/hour-person

82.7 CMH/hour-person

1
36 CMH/hour-person

76.1 CMH/hour-person

157.9 CMH/hour-person

formaldehyde :
CO2 : 1000 ppm
(2.64 m/person)

120 ug/m

formaldehyde 50 ug/m

formaldehyde 30 ug/m'
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