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Abstract
As the proportion of newly built office buildings with curtain-walls has increased so has the need to improve
the thermal performance of curtain-walls. Most curtain-wall structures are composed of aluminum frames and
high-performance glazing making them more difficult to achieve higher insulation performance levels compared
to typical non-glazed insulated walls. However with the growing use of low-e and vacuum glass and the
development of various thermal breaks, the U-value of curtain-walls have greatly improved. This paper presents
the findings of a research project into a high-performance curtain-wall system suitable for zero-energy buildings
through the core design principle of a thermally improved curtain-wall frame. Typical core technologies are
summarized as follows. The thermal performance of an aluminum frame curtain-wall can be improved by 19%
when a thermal break is implemented at least two times over the frame’s section and it can be improved by
25% if the inner space of the glazing pocket is divided into multiple compartments. In addition, the use of
polyamide, which has excellent structure and fire resistance properties, can further improve thermal performance
by more than 4%. This material can improve glazing workability and minimize internal convective heat loss by
utilizing double extrusion technology. Higher insulation performance can be realized when designing a
curtain-wall using these design principles which can contribute to energy savings towards the realization of
zero-energy buildings.
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Table 1. Detail Specification of the Glazing

Category Glass1 Gap1l Glass2 Gap2 Glass3

Thickness (mm) 6 12 6 12 6
Composition SKN 15411  Ar90% / Air 10% Clear Ar90% / Air 10%  SKN 15411
U-value 0.679 W/m®*-K
SHGC 0.203
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Table 2. Design Processes of the Cap Type Curtain-wall Frame

Category Mullion
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B

1st
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Table 3. U-value of the Cap Type Curtain-wall Frame
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[Unit: W/m?-K]
1st design proposal 2nd design proposal 3rd design proposal
Category
Frame Edge Frame Edge Frame Edge
Head 1.886 1.068 1.844 1.076 1.593 0.974
Transom
Sill 1.888 1.076 1.838 1.077 1.590 0.973
Left Jamb 1.715 1.018 1.690 1.030 1.589 0.973
Mullion
Right Jamb 1.713 1.021 1.688 1.030 1.586 0.972
Average 1.801 1.046 1.765 1.053 1.590 0.973
Window 0.798 0.797 0.775
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Table 4. Design Processes of the Hidden Type Curtain-wall Frame
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Table 5. U-value of the Hidden Type Curtain-wall Frame
[Unit: W/m®*K]
1st design 2nd design 3rd design 4th design
Category proposal proposal proposal proposal
Frame Edge Frame Edge Frame Edge Frame Edge
Head 1.661 0.908 1.659 0.867 1.784  0.897 1.643 0.861
Transom
Sill 1.660 0.908 1.659 0.866 1.784  0.897 1.644  0.860
Mulli Left Jamb 1.731 0917 1.676 0.872 1.848 0.904 1.681 0.864
ullion
RightJamb 1.730  0.917 1.676 0.871 1.849 0.904 1.682 0.864
Average 1.696 0913 1.668 0.869 1.816 0.901 1.663 0.862
Window 0.774 0.768 0.784 0.769
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Table 6. Comparative Analysis of the u-value

Simulation Test

Cap type

. 0.775 W/m*-K  0.705 W/m"-K
curtain-wall

B ANES=A hcm@ NBERA - @)

[

Fig. 1. Original official test report of the cap type
curtain-wall

2 A&l 2= Ak
Table 62 AlE&o] A} A £4 4

Aoz, ANFZAF} 0.705W/m’- K] Tdg50] &
ou A|Edo]47= 0.070W/m’ - KS] Zjo]

7HA8) °F 9%2] @ AFE LR o] = AlE 0]

A3} Ee] A A9 1ke] Aao A Q= Afo] 2wt

o, ThaAZe] 4 1e5k9of 7122 f oF + 10%2]

‘5 Apoli= Yt o 2 TAYSh= 2 0 & UEFH S

o, A H g2 84 A A7t A4 Uehd=

Z37o] AUk

T«

= v wsH

L&

Fig. 2. Core Development Principles and Product
Photos

A]

N

14 12 o7l 208 st Eejot|=
o] FHE fJof A A G S H &
31 Ao|tt. 714 2= o] A& A Z71E 95t
g3 Hak A xott. 74 32 Ba|7} folska ot
oFs} Agto] 7153t 23 Hel Ao, 74 4
ol% ¢ E1 2 7/]% A3} uklo]ch

S=/dete v £4

Table 72 E2]ot|= WF- A A 201 7
27 A8l 2 52 3
o} WA Zeloh|= R A4 PEE A PHS
7] 4 QUAEk 1 )0 4% 0l9onh B
SES T RO CRTE EEE IRV ET
2 250 ol4Je] A% P4 el Igick et
A 84 71400 Slo] 7Fsk 3 B A A
Z—LQ:—}—‘—- 740] H]—E]—F_(] o}-ﬂb(]\ﬂ- 1—% _g_o]/ﬂ_g_ j_gq
a2 7z Agtataic

Table 82 Table 72] HA] 7]|<o]| =714 0 2 PVC

o BeElAlL 2835 ALE H|w A8 At
Aot} PVC T Bl e A s 2Ho) A4 At

S Ek QIste] 19% o1ge] A5 S 1A

FEUANE

2% IAYAE %

| 5 A g pocken®) 355 512 T
=2 Z

o TS JAE = 3le Al 728 Bol 4=

http://hilhorke | 145



2917|049 2

Table 7. Analysis of Thermal Performance According to the Step-by-step Inner Space Formation of the Thermal

Break at the Glazing pocket

Model A

Model B Model C Core Tech.
Insulation _ Polyamide with the Pc_)lyamlde with the Pglyamlde with the
structure General polyamide . inner space and inner space and
of frame inner space

single wing double wing

Frame detail

General polyamide

Analysis
detail

Polyamide with the
inner space

Polyamide with the
inner space and
single wing

Polyamide with the
inner space and
double wing

U-value
(W/m*-K)

3.113 3.001

2.218 1.981

Performance
improvement
compared to
Model A

- 4%

29% 36%

Table 8. Performance Analysis According to PVC Bracket Application

Core Tech.

Insulation
structure of

frame double wing

Polyamide with the inner space and

Patent tech.

Polyamide with the inner space and
double wing + PVC insulating blacket

Frame &
analysis detail

U-value
(W/m?-K) 1.981

1.590

Performance
improvement
compared to
Model A

19.3%
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