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Summary

I. Subject
Development & practical use of the multi—functional Ondol system

to improve the grade for Housing Performance Indication System
. Purposes and necessities

One purpose of this study is to develop the new Ondol system, from the viewpoint
of indoor environment quality like a thermal environment, sound environment, and
indoor air environment. The multi-functional Ondol technology with double floor can
be the excellent system for energy efficiency and reduction of floor impact sound
performance and ventilation performance. Another purpose is to progress this system

to practical use on site.

The necessities of this study are as follows.

m Necessity of development of economical Ondol system as well as indoor environment
quality (thermal environment, sound environment, and indoor air environment)

m Necessity of many application works for the new system at construction site

m Necessity of technical verification for the new multi—functional Ondol system on site

®m Necessity of development of the multi-functional Ondol system for high grade of a
housing performance

m Necessity of development of the new kind of Ondol system for globalization of Ondol

system

II. Contents and scopes

m Development of Ondol system to reduce noise against impact sound problems of
floor to floor
m Development of Ondol system to improve radiant floor heating efficiency

m Development of healthy Ondol system with natural ventilation function

- Xil -



m Development of Ondol system with flexibility for piping and network wire works

m Development of Ondol system to improve the housing performance grade

m Development of resources saving Ondol system enable to reduce structure load and
floor height

IV. Results

Prototypes of EO2 System and XO2 System is developed for distribution of the

multi—functional Ondol system

Unit components of floor heating panel system with the raised floor is designed and

produced

The floor impact sound and hybrid ventilation performance is tested and evaluated in

the mock-up room and the experimental house.

Ondol works are evaluated and applied in the field for construction performance.

Floor impact insulation classes is acquired as follows.
- (Classl in light weight impact sound, Class3 in heavy weight impact sound (150mm slabe)

- Classl in light weight impact sound, Class2 in heavy weight impact sound (180mm slabe)

The apartment house with 700 units in the field is applied and completed as

construction work by the multi—functional Ondol system.

V. Application schemes

m  Application as structure for reduction of floor impact sound in apartment houses

m  Application as noise insulation Ondol system for residential complex buildings

m  Application as Ondol system to sav energy and to prevent thermal bridge in
apartment houses

®  as new Ondol system for construction work for remodeling apartments

m Application for a comfortable indoor environment and a flexible floor system
- New hybrid ventilation system for the Housing Performance Indication System

- New floor system with flexibility for piping and network wire works

- Xill -
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airflow rate [m3/h]
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—— P1-the flow rate through total supply grille [m3/h]
—&— P5-the flow rate through total return grille [m3/h]
— P1-the temperature of the supply air [C]

— P4-the temperature of the breathing zone air [C]

airflow rate [m3/h]
temperature [ C]

O O O N O O Q Q Q Q Q Q Q 0
B PP R R N T PR SR S

Local time [hh:mm]
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—A— P1-the flow rate through total supply grille [m3/h]
60 —o— P5-the flow rate through total return grille [m3/h]
— P1-the temperature of the supply air [C]

—— P4-the temperature of the breathing zone air [C]

temperature [C]
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airflow rate [m3/h]

—a— P1-the flow rate through total supply grille [m3/h]
—o— P5-the flow rate through total return grille [m3/h]
— P1-the temperature of the supply air [‘C]

— P4-the temperature of the breathing zone air [C]

airflow rate [m3/h]

temperature [ C]

P O © & X ©® & O O & X © & X © &

O R L S S Pt S

NN N N R N A N N N N N
Local time [hh:mm]

(218 3.4.13] 7|F&E 9 L2y (FAu~7])

—a— P1-the flow rate through total supply grille [m3/h]
—o— P5-the flow rate through total return grille [m3/h]
— P1-the temperature of the supply air [C]

—— P4-the temperature of the breathing zone air [C]

temperature [C]

S ©® S O R DSOS DS

Local time [hh:mm]
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Concentration [ppm
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Concentration [ppm

Concentration [ppm
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3000

2500

. 2000

—P1
—P2
—P3
— P4

P5

1500

Concentration [ppm .

1000

500

0:00 0:50 1:40 2:29 3:19
Time [hh:mm]
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P1 128.7 1.11 43.0 1.76 14.8 2.44 5.3 6.22

P2 146.5 0.98 72.1 1.06 39.3 0.94 36.0 0.93

P3 146.5 0.98 75.9 1.01 38.7 0.95 32.9 1.02

P4 1454 | 098 76.0 1.00 39.3 0.94 33.8 1.00

P5 1429 1.00 76.3 1.00 36.8 1.00 33.8 1.00
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5) SHOP DWG A&
D % 7]
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