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1.5.4 BSOERMEEAMEE NFRC

National Fenestration Rating Council (NFRC) V%%, &L OET ¥ v F A > MESLE, (G
i) OTHNF—B LV F—FEOMERIZET 55 A 7 L 2B L ONER
LTW5, sl 27 L%, MEOBERE, AHBEIGE (SHGC) #HET L, b
I%. NFRC FEFER S D T N AAHFIZHEOFHICTH D . T VVGEHFIZE O 2 FHE D H D51
flicd s NFRC FEAli> A7 AlE, 2 Ea—HX v Ialb—ra & NFRCRBETZART U —
WL DA LT, BBLOET ¥ v TF A MUK A T OMRERHN AT 5, FFl3
LERILL TO~OTH D, % () NWITAKRTO—RAHRE TN

FlE LT 1.6~1.9 IcO®B % 7~7

Cellular Type Attachment (/= LA A7 J—)

Slat or Louver Type Attachment (K ZH 754 > RE72137=TRTZ 14 2 R)

Sheer Type Attachment (FHY7 7 A > F)

Shutter Type Attachment (V¥ v X —% A 7FDT7 7 A K « HENL—/N—)

Pleated Type Attachment (7'U —>Y X7 U —)

Roller Type Attachment (m—/L A7 J —)

Roman Shade Type Attachment (7—< > 3 =— )

Drape Type Attachment (KL —7"h—7 72 L)

Flat Panel Attachment — Non-Glazed (#8/7)

Flat Panel Attachment —Glazed (%7 A/ 3% /L)

CHCNCESNONORCNSONCNGS)

Single Cell Full cell Split cell Double Cell Triple Cell
Cell within a Cell
1.6 Cellular Type 788 (Hi#t : NFRC 100A-2014) *V
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Inner Cell -+,
Slze /-:;:"
Qutside cell dimension for Qutside and Inside Cell Dimension for Cell-in-Cell
Single Cell Cellular Shade Cellular Shade

1.7 Cellular Type ~H&BIER (H8E : NFRC 100A-2014) 739

Slat or Louver
Width
<
Slat or Louver ;’f.
Thickness &Tﬂ

1.8 Sheer Type <H%BIFER (Hi#8 : NFRC 100A-2014) "3

1.9 Pleated Types <8I (H#2 : NFRC 100A-2014) 7%
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x2.1 HEBREH

H H BRE S
BN I KON E i =8 28 UL 20°C
fRGHR 28 22 SR 0°C
G et Fm AMs R 0.165+0. 01 nf-K/W
. . NG ;0. 5m/s LAF
PRI D IR : R 1. 6n/s
{REABA O ~Hik 1, 600X 1, 600 mm
HhZEfE DR S (48 &R & O RREE) 100 mm (MU D5 E)
Wiy D IR AE &b T 7ekeg
MR O B A7 FENMOBFEN, FiI3ER

) JIS 12y, BIEMRZ AW TAFIFREEMAERGT (IRIREM & BYH1RI 0O £ BRI
PLoOFn) A3 0.165+0. 01m*-K/W & 7225 £ 5 ITKIRE O KPR H2EE & BN O 7 7 > %l
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7o, MREERIEICBR L CHrRlkE U CRlE 2 320 L 7=,
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) 1 x#

) [

250 mm

BASR BASR
(FOUILR) | a—LRY)— (F2YILIR) O—JLRYY—>
e e

P

1,600 mm
1,600 mm

1 o 1
000000 17, 0
[ 100mm | L 250 mm |

a BRERNERAT T b BV AT (+

2.2 FAEBRIARMTITEIE (A—ILRY ) —2Df)
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Study on additional thermal resistance of windows with shading devices

Eiji Sakuma

Summary

This paper focuses on thermal insulation performance of shading devices (for
windows) such as blinds or screens known for solar shielding, solar heat gain, or
lighting as sunshades for windows of houses and other buildings. It analyzes
properties of materials used in various types of shading device products and shielding
surfaces and elements such as fit to the window frame that contribute to improved
insulation performance, and it summarizes the importance of energy conservation

from attaching shading devices to windows.

Chapter 1, covers the background and objectives of this study as a preface along

with types of shading devices and current status and issues in insulation performance.

Chapter 2, places a focus on improvement to window insulation performance by
shading devices in winter. Measurement was performed on the insulation performance
(additional thermal resistance) of windows with shading devices such as blinds or
screens for 64 cases with identical test devices and conditions. Tendencies were
analyzed in terms of elements such as gap in the opening, porosity of surface material,
ventilation characteristics, and emissivity in order to examine the elements of

improved insulation performance.

In chapter 3, calculations are made according to ISO 15099 by conventional
calculation methods as opposed to the measurement of additional thermal resistance in
chapter 2 in order to make comparative analysis of test and calculation values of
additional thermal resistance. In verification herein, calculations were performed to
find emissivity of each shielding material, gaps with window frame and porosity of
surface material for the main shading devices of "venetian blinds ", "roller screens"
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and "cellular screens”. For reference, the relation between porosity and volume of

ventilation was analyzed.

In chapter 4, thermal load by shading devices attached to the inside of window
openings of a model building was sought using a multi-room non-stationary thermal
load calculation program. This was done to evaluate contribution to building energy
conservation of the additional thermal resistance of shading devices calculated by

tests.

Chapter 5 summarizes as a conclusion the study results and findings gained from
this research. It also organizes the issues that need to be overcome by future research

and summarizes the outlook for the future.
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