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ABSTRACT

Recently many buildings are airtight, deterioration takes the high stage. As this room ventilation is increasingly — HFS
difficult, the importance of indoor air was emphasized. And Got a few provisions on the indoor ventilation, the building
is used for other purposes also requires a lot of careful research. In this study, consisting of floor heating ventilation in 587|312

the room and wants to know the impact on the human body react with the carbon dioxide concentration in the indoor air ~ olx 2=
were investigated PMV. We have get the data through the experimental study like this. It can be inferred correlations of

ventilation and temperature according to human comfort that you should consider when using the work of residential

Radiant floor heating
Predicted mean vote

buildings in accordance with the changing social conditions and social. It is also determined that in the future through | o """, . Quality (IAQ)

additional experiments related data can be established basic experimental data.

Ventilation frequency
Body temperature
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|Expen'ment for analyzing the relationship between IAQ & Human reacti0n|

|
|

Theoretical Condition setting for Experiment

* Room's Floor heating temperature
* Concept of IAQ setting

* Domestic & foreign standards * PMV element setting

* Ventilation rate setting

Experiment

* Measuring by part of human body : forehead, back of hand,
abdominal, shin

* Measuring the indoor air : CO,, Temperature, Humidity

* Measuring the thermal comfort : PMV

Result analysis

Fig. 1 Flow chart of this study
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Table 1. Indoor carbon dioxide per country basis

country Indoor carbon dioxide per country basis
USA 1000 ppm (ASHRAE)

Europe 920 ppm (Europe)

Japan 1000 ppm (Japanese building codes)

Table 2. Effect of carbon dioxide on the human body

CO,(PPM) Symptoms Remark
350~450 Atmospheric concentration Outdoor Air
Air Quality
1,000 Ventilation Standards Management
Standards

Mild metabolic disorders, Decreased
1,500 ability to work, Poor concentration, Mild
headache, Drowsiness ﬂllggtgiiea%%

4,000 |Tightness in the chest, Dyspnoea, headache oxygen
7,000~ Normal activity difficulty

Table 3. Indoor Air Quality Criteria

Variable Public Health Law Building
Total suspended solids 0.15 mg/m’* same
Carbon monoxide 10 ppm for 8 hours same
Carbon dioxide 1000 ppm for 8 hours same
Temperature 17-28°C Unspecified
Relative humidity 40-70% same
Illuminance 100 lux Unspecified
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2.4. PMV (Predicted Mean Vote)
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Measurement
Indoor temperature and humidity,
CO,, Specific parts of the body
temperature

Settings

Heating set point
(207C,30C)

Ventilation
times
(0~0.7 times)

—

and
[ PMV(Predicted Mean Vote) |
I

I Analysis |

Fig. 2. Experimental flow chart

Table 4. Measurement conditions

Contents
Laboratory environmental conditioning chamber
D.Univ
24.7m*(5m x 2.47m x 2m)

Division

Place

Size of the room

Panel Size 255cm x 170cm
Man A - 184cm Weight 65kg
Subject Man B - 181cm Weight 70kg
Man C - 175cm Weight 73kg
Period 2013. 03.25 ~ 2013. 04.05

Time interval 12:00 ~ 20:00 (Measured every hour)

Table 5. Measuring devices

Division Model Specifications
(A8 IMA 56902 | System Accuracy : 0.02%, +ldigit
CO, <CO, concentration>
Measuring | TSI 8731 | 1. Sensor type : Non-Dispersive Infrared
instrument 2. Range : 0 - 5000 ppm
1. Temperature: -10~60°C
o 2. Measuring range: Dry bulb temperature 0~6
f(lilégnc(gry 90S"11"(R-H 0°C Wet bulb temperature0~60°C
3. Measurement Accuracy, Temperature +0.5°C,
Humidity +2%RH
1. Measurement Method: Measured by detecting
Ear BT-020 infrared rays radiated from the eardrum
thermometer 2. Measuring range : 0~100°C
3. Accuracy 36°C~39°C : +0.2°C, Others +0.3°C

Fig. 3. Equipment Installation
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4) PMV

Table 6. Comfort rating questionnaire

Contents
How do you feel about the environment around you feel the full
current_body?
What a pleasant sense of feeling in the current body (head,
abdomen, back of the hand)?
How do you feel about the current lower body feels Comfort (shin)?
How do you feel about the thermal comfort condition on your upper
body?
How do you feel about the thermal comfort condition on the lower
body?
6| How do you feel about the current state of the air breathing?
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Fig. 4. Temperature and humidity changes
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Fig. 6. Temperature and humidity changes

Table 7. Comfort rating questionnaire

Ventilation 20°C 30°C
0 time Forehead>Abdomen>ba | Forehead>Abdomen>ba
1 ck of the hand>Shin ck of the hand>Shin
subjects 0.7 time Forehead>Abdomen>Sh | Forehead>Abdomen>Sh
) in>back of the hand in>back of the hand
0 time Forehead>Abdomen>ba | Abdomen>Forehead>Sh
2 ck of the hand>Shin in>Shin
subjects 0.7 time | Forehead>Abdomen>Sh | Abdomen>Forehead>Sh
) in>back of the hand in>back of the hand
4.4, PMV
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P A Sl 4T ook ez 1
FHTH0.79] ;3 o 244 O] ol Hlom v 7}
30°CY EHE 20°C Bt} & LAz 27k o
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Table 8. PMV SCAL

3 2 -1 0] 1 P 3

Very Bit Some Very
Comfort unpleasant unpleasant uncomfortable| = | pleasant Comfort Comfort
Thermal\yery Cold|  Cold | Slight cold | - | Wam | Hot |Very hot

Table 9. Floor temperature 20°C, Ventilation 0 time of Response
assessment

Q Comfort Thermal sense
body sub.l | sub2 | sub.3 |body sub.l | sub.2 | sub.3
Upper -2 -2 -1 Upper 0 -1 0
Lower -1 -1 0 Lower 1 0 1

Table 10. Floor temperature 20°C, Ventilation 0.7 time of Response
assessment

Q Comfort Thermal sense
body sub.l | sub2 | sub.3 |body sub.l | sub2 | sub3
Upper 1 1 2 Upper -1 -1 -1
Lower 0 0 1 Lower 0 -1 0

Table 11. Floor temperature 30°C, Ventilation 0 time of Response
assessment

Q Comfort Thermal sense
body sub.l | sub2 | sub.3 |body sub.1 | sub2 | sub.3
Upper -3 1 -3 Upper 1 1 2
Lower 1 1 -3 Lower 2 1 1

Table 12. Floor temperature 30°C, Ventilation 0.7 time of Response
assessment

Q Comfort Thermal sense

body sub.l | sub2 | sub3 |body sub.l | sub.2 | sub.3

Upper 0 0 1 Upper 0 -1 -1

Lower 0 1 1 Lower 1 0 0
5. 48

2 A= A2 =5 20°C, 30C R Aok Al ARt
Qe A, AY L= 242 k22T, 2F26°CoF A E 2t o]uf A
ol 19, 278 9] Q19E A AR 5 27| E 03], 0.738] AAJ5ke] 4
W255E 9 #3}, CO,9| Bk W3t Q1A 7 59l 2L HatE 57
Stelet. Eet v A9 A] A T HAEZS 7] flcto]
PMVE A AlskSiTt

HFER2 271 20°C o] 2 A7 1991 A5 Al <lsta 8] €]
FHE WU AY e St A UElon, SR 378
S12] 942 7ol i=20C Y W= Ak @obA| 11, 30°Co| 12 8F7] & 514
US4, AR A Z 5 1AIT o] A atskat YA 1ol TAIGlol 2 &
02 FL7H s ole Ao R UK 8715 0.73] AA5H S Tl
£ dggol TA GOl A FE7 AT A= A= S T 4
AAt. EZFCO 5 FA &7 & o] F2 B AL o= F7tst
£ A4S E 4 U AAAE F oF A7 ol | 58 7]ES 2t
St Ae G 4 AATh QAL 28D B¢ B A A 455, &
71E oll& "ol 518714 olot= & BIE & 5 L3l <IA|
FOIH 255 HGHS o) 30C o] 1 29197 -5 Al ¢lotaL 5 onfe}
HE 0 2 Al o] Forh &5 7ol BE o] @715 AAl
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