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ABSTRACT

Thermal Performance Improvement of the Roof of New Hanok
through Comparative Evaluation Considering Thermal Bridge Effects

By Lim, Tae Gu

Department of Architecture and Architectural Engineering
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New Hanok which is thermally improved compared to traditional
Hanok, became a new form of housing that is being spread from
various subjects. Although new Hanok is emphasized that its thermal
performance has been greatly improved, in most cases, only the fact
that insulation is constructed is highlighted without quantitative data,
or only approximate data is provided. Unlike windows or walls, as
the roof of new Hanok has three—-dimensional shape with a lot of
connection among parts, thermal property is also complicated, so it
is difficult to judge its thermal performance or occurrence of thermal
bridge effect. This study was conducted to evaluate the quantitative

thermal performance of new Hanok's roof in comparison with
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different types of houses’ roof, and to propose thermal performance
improvements of new Hanok’s roof by analyzing the cause of thermal
performance degradation or thermal bridge effect.

Thermal performance of new Hanok's roof was compared to
traditional Hanok, contemporary house, and passive house by
numerical heat transfer analysis. Qualitative heat transfer analyses of
each roof were applied to modeling processes, and the results were
compared and analyzed. Based on the results of the analysis, the
causes of thermal bridge effects with additional heat losses were
established, after that, improved insulation details were proposed to

improve the thermal performance of roof of new Hanok.

The results of this research are summarized as follows:

1) As a result of thermal analysis, it is shown that the thermal
performance of new Hanok’s roof was improved significantly
compared to that of traditional Hanok. However, it is low
compared to contemporary house and passive house even

though the insulation levels of each are similar.

2) Comparing the rate of heat loss due to thermal bridge from the
heat flux of each roof, the rate of new Hanok's roof was the
highest even though its thermal performance is low. It is shown

that the thermal degradation of thermal bridge parts in new
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Hanok’s roof is larger than typical houses.

3) Thermal bridge was occurred in all the parts where the
insulation is penetrated or it is not constructed. The degree of
impact due to the thermal bridge is different depending on the
location. But most of them were found to occur due to
interference among members to follow the shape of the
traditional Hanok's roof. As improvements were applied to make
insulation layers to be constructed continuously, thermally
improved new Hanok showed a higher thermal performance than
contemporary house, and also similar thermal performance to
passive house. The study showed that the thermal performance
of the roof of new Hanok could be enhanced in a higher level
than contemporary house, if proper improvements are applied to

each thermal bridge part.

Keywords : New Hanok, Roof, Thermal bridge, Thermal performance,

U-value, Heat transfer, Thermal Analysis

Student Number @ 2013-23027

- 106 -



	목
	제 1 장  서 론 
	1.1  연구의 배경 및 목적 
	1.2  연구의 범위 및 방법 

	제 2 장 신한옥 지붕의 열 성능 평가를 위한 예비적 고찰 
	2.1  개요 
	2.2  신한옥 정의 및 신한옥 지붕의 구성 요소 
	2.2.1  신한옥의 정의와 범위 
	2.2.2  신한옥 지붕의 구성 요소 

	2.3  지붕의 열 성능에 관한 선행 연구 
	2.3.1  지붕의 열전달 해석 모델에 관한 연구 
	2.3.2  지붕의 열 성능 정밀 평가에 관한 연구 

	2.4  수치해석 이론 
	2.4.1  편미분 방정식의 수치해석 과정 
	2.4.2  이산화 방법의 장단점 비교 

	2.5  소결 

	제 3 장 신한옥 지붕의 열 성능 비교 평가 
	3.1  개요 
	3.2  신한옥 지붕의 부위 별 열전달 정성적 분석 
	3.2.1  지붕면을 통한 열전달 분석 
	3.2.2  당골막이와 박공벽을 통한 열전달 분석 

	3.3  신한옥 지붕의 열 성능 비교 평가 방법 
	3.3.1  열 성능 평가 도구 
	3.3.2  실내외 환경 경계 조건 
	3.3.3  주택 유형 별 평가 대상 지붕 모델 

	3.4  열 성능 평가 결과  
	3.4.1  신한옥 지붕 모델의 전열해석 결과 
	3.4.2  전통한옥 지붕 모델의 전열해석 결과 
	3.4.3  현대 주택 지붕 모델의 전열해석 결과 
	3.4.4  패시브하우스 지붕 모델의 전열해석 결과 

	3.5  열 성능 평가 결과 검증 
	3.5.1  전열해석 결과 검증 개요 
	3.5.2  전열해석 결과 검증 

	3.6  소결 

	제 4 장 신한옥 지붕의 열 성능 분석 및 개선 방안 
	4.1  개요 
	4.2  신한옥 지붕의 열 성능 평가 결과 분석 
	4.2.1  주택 형태 별 지붕의 실내 표면 온도 비교 분석 
	4.2.2  주택 형태 별 지붕의 평균 열관류율 비교 분석 
	4.2.3  주택 형태 별 지붕의 열 성능에 대한 열교의 영향 분석 
	4.2.4  신한옥 지붕의 열교 발생 부위 분석 

	4.3  신한옥 지붕의 부위 별 열 성능 개선 방안 
	4.3.1  신한옥 지붕 상부의 열 성능 개선 방안 
	4.3.2  신한옥 지붕 하부 및 당골막이 부위의 열 성능 개선 방안 
	4.3.3  신한옥 지붕의 박공벽 부위의 열 성능 개선 방안 
	4.3.4  신한옥 지붕의 열 성능 개선 시 효과 

	4.4  소결 

	제 5 장  결 론 
	참고 문헌  
	ABSTRACT  


