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Experimental Studv on the Evaluation of Heat Transfer
Characteristics of Buildings’ External Walls.

—Focusing on the winter heat transfer characteristics of four experimental
model buildings in accordance with the location of insulation.—
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J.Y. Sohn, D.W. Yoon , J. H.Park

ABSTRACT

This paper describes the experimental thermal performance results of four experimental
model buildings insulated differently. For the purpose of examining the thermal characteristics
of external walls and indoor thermal conditions, four experimental model buildings are con-
structed as externally insulated, internally insulated, non-insulated & light-weight curtain wall
types with different K-values and heat capacities, respectively.

Through the measurements of temperatures at various points and solar insolation, the
effects of insulation and heat capacities are evaluated, and the evaluated effects of each ex-
perimental model buildings are compared. Hence, the characteristics of temperature profiles,

time-lag effects and decrement factors are discovered.
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Indoor Temp.
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EXTERNALLY INSULATED

INSULATION : 50 mm
(STYROPOLE)

MORTAR : 20 mm
CEMENT BRICK : 1.0B
MORTAR : 20 am

INTERNALLY INSULATED

TYPE
MORTAR

CEMENT BRICK :

INSULATION
(STYROPOLE)

GYPSUM BOARD :

220 am
1.08
: 50 am

10w

Fl.Area
3.53m°2

.
L1GBT-WEIGHT TYPE

NON-INSULATED TYPE

YORTAR : 20 me INSULATION : 50 mm

CEMENT BRICK : 1.0B (STYROPOLE)

MORTAR : 20 mam GYPSUM BOARD : 10 sm
AIR SPACE 1100 mm
GYPSUM BOARD : 10 mm

Fig.2 Floor Plans & Sections of Model Bulldings



Table 1. Experimental Model Building Concepts

& Thermal Characteristics
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Experimental Model Building Model Model Model Model
A B C "D
Insulation Type Externally | Internally Non-— Light-Weighﬁ
Insulated Insulated Insulated Structure
K-Value Wall 0.50 0.51 2.65 0.52
(kcal/m*h °C) Roof (Slab) 0.53 0.54 3.55 0.52
Window 2.50 2.50 2. 50 2.50
Door 0.53 0.53 0.53 0.53

Total Heat Transmission 2.90 2. 96 14.06 2.97

Coefficient (kcal /m® h °C]

Total Heat Capacity (keal/°C] 1.729 1,708 1,709 206
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Table 2. Measuring ltems & Points
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Ttems Is&tr;s?le;fin?gf Points Remarks
Indoor * Dry Bulb Temp. Center of Room * Sensor :
Thermal * Wet Bulb Temp. 4 X 3 Points Copper —Constantan
Conditions * Globe Temp. Tot. 12 Points Thermo Couple
Structure * Internal Surf. Temp. Wall, Roof, Floor | * Measurement Apparatus:
* External Surf. Temp. Window, Door, etc YODAC-85S Data
* Structure Interior 4 X6 Points Logger System
4x6 Points
4 X 6X3 Points * Scanning Interval :
Tot. 120 Points 0.5 Hour
Outdoor * Dry Bulb Temp. 4 Points * Measuring Period :
Weather *Wet Bulb Temp. Tot. 4 Points Pre-Test :1989 2. 26
Conditions * Globe Temp. — 3 5
* Horizontal Solar Main Test: 1989.3 6
Insolation — 310 B
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Fig. 3. Variation of Indoor Air Temp &

Outdoor Air Conditions
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Table 3. Comparison of Decrement Factor &
Time lag

Structure Items

Flement

Experimental Model
Building Index
A B

-

Decrement| 07 | 029 | 049 | 034

Factor
Wall -
L (Time Lag |79 "gg | 45 ! o5

{hour ]

! Decrement| o5 | (33 | 082 | 029
Slab Factor

Time Lag | 55 | 95 | 20 |30
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Table 4. Comparison of Thermal Character—

Chour J istics
Model Index A B C D
Total Heat
Conductance 12.80 §13.04 {61.99 | 13.10
o #Hoo iR I {kecal/h €]
5. Em l ﬁﬁ)ei uqu[ Total Heat
Capacity 1729 | 1708 | 1708 | 206
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