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The Experimental Study on the Efficiency of Ventilation of Korean Paper (Hanji)
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ABSTRACT: The purpose of this study is to reevaluate the performance of Hanji as a ar-
chitectural material. Recent studies report that one of the causes of the Sick-House - Sick-
Building Syndrome is due to the contaminants from interior materials and the lack of venti-
lation. In this study, the properties of Hanji are investigated. The major focuses of this re-
search are (1) how efficient the Hanji is for ventilation of the house and (2) whether the us-
age of Hanji brings required ventilation volume to the house. According to the test results,
differential pressure in the air and the amount of ventilation showed linear relationship. Test
results differ from various kinds of Hanji. Since houses usually have double window system,
Hanji can be used to the windows system, especially for inner part of double window system.
It is suggested that the combination of Hanji windows for the inner part and glass windows
for outer part is very effective, and offers a solution to improvement of indoor air quality and
the lack of ventilation with passive ventilation that has less energy consumption.
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Table 1 Classified catalogue of Hanji

Item Description
Dak (mul berry)
Raw materials Pulp
Dak & Pulp

Short & uniformity

Composition Long & uniformity

of fibers .
Long & crossing

Thickness 1 layer (0.2 mm under)

o~ o O >

2 layers (0.2 mm more)
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Table 2 Experimental samples

Sample Property Thickness [mm] | Weight [g/m?] Use
Hanji 1 Aal 0.170 32.8 Painting & calligraphy
Hanji 2 Abl 0.182 35.8 Window (changhoji)
Hanji 3 Acl 0.140 30.3 Window (changhoji)
Hanji 4 Bal 0.126 64.8 Window (changhoji)
Hanji 5 Cal 0.128 29.8 Painting & calligraphy
Hanji 6 Cel 0.186 36.3 Ornament
Hanji 7 Ca2 0.203 60.1 Painting & calligraphy
Table 3 Korean Standards (KS) for making experimental apparatus
Standard Title
KS F 2297 General rule for test method of windows and doors
KS F 2292 Test method of air tightness for windows and doors
KS F 2807 Method of measurement of air quantity for ventilation and air conditioning system
KS M 9429 Stationary source emissions—Mesuremgnt of velocity and volume flow rate of gas
streams in duct
KS B 6740 Clean room— Air filters-Test methods
KS B 6870 Gas-removal —Methods of test for performance of gas-removal filters
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Fig. 1 Pressure box.
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Fig. 2 Section of Pressure box.
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Table 5 Average velocity of samples [m/s]

Samples Differential pressure [Pal

0 50 | 100 | 150 | 200 | 250
Hanji 1| 0 1.17 | 224 | 322 4.17| 521
Hanji 2| 0 | 808 1470|2130 - -
Hanji 3| 0 | 589 (11.20(1547]19.83| 21.57
Hanji 4 0 1030] 060 0.83] 1.00| 1.13
Hanji 5| 0 |810|1370| - - -
Hanji 6} 0 | 507 }10.01}13.77117.50]| 21.40
Hanji 7| 0 032 | 061) 081 101} 1.14

Table 6 Average airflow rate of samples

[m%h-m?]
Differential pressure [Pa]

Sample

0 50 | 100 | 150 | 200 | 250
Hanji 1{ 0 276 5361 769| 99.5] 1245
Hanji 2{ 0 |193.1}351.2{502.1| - -
Hanji 3| 0 [140.7]267.9|369.5|473.8| 515.2
Hanji 4] O 731 143 198 239 27.0
Hanji 5| 0 [290.2/4908| - - -
Hanji 6| 0 [121.11239.2(328.9]418.1]| 500.1
Hanji 7} O 76| 147| 194| 241} 272
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Table 7 The estimated number of air changes
per hour through windows with Hanji

Case 1 Case 2

(1.0X20m)X2EA | (0.8X15m)X2EA
Samples Seoul Busan Seoul Busan

(2.43Pa)| (6.74 Pa) | (2.43 Pa) | (6.74 Pa)
Hanji 1| 0.17 0.48 0.05 0.14
Hanji 2, 1.21 3.35 0.36 1.00
Hanji 3| 0.88 2.44 0.26 0.73
Hanji 4| 0.06 0.16 0.02 0.05
Hanji 5§ 1.82 5.04 0.55 151
Hanji 6| 0.76 2.10 0.23 0.63
Hanji 7} 0.05 0.13 0.01 0.04
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Table 8 Air velocity through windows with
Hanji [m/s}

Differential pressure [Pa]
50 100 150 200 250
Hanji 1 | 001 | 0.01 | 002 | 003 | 0.03
Hanji 2 | 005 | 0.09 | 0.14 - -
Hanji 3 { 004 | 007 | 010 { 013 | 0.14
Hanji 4 | 000 | 000 | 001 | 0.01 | 0.01
Hanji 5 | 0.08 | 0.13 - - -
Hanji 6 | 003 | 0.06 | 009 | 011 | 0.14
Hanji 7 | 0.00 | 0.00 | 0.01 | 0.01 | 0.01
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