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Derivation of Appropriate Thermal Transmittance Alternatives in
Apartment Remodeling
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'Department of Architectural, Chungbuk National University
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Abstract This paper proposes an energy conservation scheme when apartment remodeling is provided, which
analyzes the energy conservation techniques that are suitable for overseas passive houses. Subsequently, a
passive solution that is more suitable for our country is derived. In order to examine the energy saving rate
applying to passive solution, it evaluates the energy saving rate of 5 specific cases by taking advantage of
internal building energy efficiency rating certification system, classifies them and analyzes them. Finally, a
rational alternative is devised, and then which is implemented in the internal apartment housing remodeling
project. This scheme can save 40% of the energy in comparison with typical apartment building.

Key Words : Apartment Remodeling, Thermal Transmittance.
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[Table 11 Passive House Solution of PEP

Super Insulation
@Insulation Walls U < 0.15 W/mK
@Insulation Roof U < 0.15 W/mK
@Insulation Floor U < 0.15 W/mK
@®Window Casing, Doors | U < 0.8 W/mK
@®Window Glazing U < 0.8 W/mK

. linear  heat  coeff r<
@®Thermal Bridges 0.01W/mK
@Air Tightness n50 < 0.6 h-1
>Minimal Shape Factor (Area TFA/Volume TV)
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Heat Recovery /| IAQ

@ Ventilation counter
flow air to air heat | heat recovery nHR > 75%
exchanger

air outlet after sub-soil heat
exchanger above frost temperature

(OVentilation air sub-soil
heat exchanger

@ Ventilation ducts insulated

>DHW heat recovery

@®DHW pipes insulated

postheater ventilation air / low

@®Minimal space heating .
temperature heating

D> Efficient small capacity
heating system

biomass, heat pump, gas,
co-generation etc

@Air Quality through
ventilation rate

Passive (Solar) Gain
®Window Glazing

min 0.4ach-1 or 30m’/pers/h or
national regulation if higher

solar energy transmittance >50%

@®DHW (solar) heater

>Thermal mass within envelope

@Solar orientation

>Night-time shutters

I>Shading factor [%] (East, West)
Electric Efficiency

OEnergy labeled household appliances
(OHot  water  connections
machines / dishwashers
(OCompact Fluorescent lighting

Energy
reduction 50% of
common practice

washing

(ORegular maintenance ventilation filters

(ObDirect Current motor ventilation

D> Efficient fans: SFP(Specific Fan Power) ‘ <0.45W/m’/h

On-site Renewables

(OSolar thermal energy

>Wind turbine, Photo Voltaics, Biomass system, Other

@ basic measure/ solution, O often applied optional measure/
solution, [> other optional measure/ solution
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[Table 2] Building Energy
Efficiency Rating
Systems

= s Grade | Energy Saving Rate
b A

IS 7HAEske] o 5 40% higher
A AoF of 14E Al 2 30%~40%
Sl EAlo Helksta 3 20%~30%
s AgEES A2 4 10%~20%

5 0%~10%
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[Table 3] Case of Apartment Housing in Cheongju

Case Floor | Menage | Year
Casel | Uncheon-dong S-APT 5 270 1986
Case2 | Bokdae-dong H-APT 5 270 1989
Case3 | Gagyeong-dong H-APT | 12~14 370 1992
Case4 | Yongam-dong S-APT | 10~15 640 1993
Case5 | Gagyeong-dong S-APT | 14~15 952 1995
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[Table 4] Case Housing Condition

Existi Side 150, 160, 180
XIsting Front, Back 120
Concrete Unheated
Walls cate 150, 160, 180
Existin Space
Sti'(;s(:turge Standard Floor | 120, 130, 135, 150
(i) Slab Lowest Floor 120, 130, 135, 150
Basement 130, 150, 200, 850
Front, Back Walls 1.0b Bricklaying, 1.0b
Hollow Masonry
Roof 120, 130, 135, 150
U Highest floor 2.6, 2.7
Floor pper Standard Floor 2.6
X ground
Height (m) Lowest Floor 2.6
Basement 1.8, 2.7, 3.0, 3.4
Structure of Building Wall Structure
Orientation South, Southeast, Southwest
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[Table 5] Applicable Passive Contents Solution

Insulation Walls
Insulation Roof
Insulation Floor

Super Window Casing, Doors
Insulation |Window Glazing
Thermal Bridges
Air Tightness

Minimal Shape Factor

Ventilation counter flow air to air heat
exchanger
Ventilation air sub-soil heat exchanger
Heat Ventilation ducts insulated
Recovery |[DHW heat recovery
/| TAQ |DHW pipes insulated
Minimal space heating
Efficient small capacity heating system
Air Quality through ventilation rate
Window Glazing
DHW (solar) heater
Thermal mass within envelope
Solar orientation
Night-time shutters
Shading factor [%] (East, West)
Energy labeled household appliances
Hot water connections washing machines
/ dishwashers
Compact Fluorescent lighting
Regular maintenance ventilation filters
Direct Current motor ventilation
Efficient fans: SFP(Specific Fan Power)
Solar thermal energy
Wind turbine, Photo Voltaics, Biomass
system, Other

Passive
(Solar)
Gain

Electric
Efficiency

On-site
Renewables

O |O|O|0|0|O] O |O)*|O*|OO|e|e e e e e O |Ceeeeeee

@ suitable, O other optional measure, X unsuitable
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[Table 6] Comparison of Central Region Building Thermal
Transmittance and Passive House Thermal
Transmittance
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[Table 7] Material properties
Indirect | Floor Heating <0.43 -
outside Non Floor
. <0. -
air Heating <0.58
<0.27 <0.15 Concrete 1.6
Floor Heating <0.81 - Mortar 14
The other Case <1.16 - Lightweight Foam Concrete 0.16
Direct Apartment 10 o8 Cement Brick 0.6
il Housing = = Asphalt Waterproof 0.14
air The other Case | <2.40 <0.8 Gypsum Board 0.18
Dampproofin, 021
Indirect Apartment <280 B Wa?ljr J 021
outside Housing e :
air The other Case <3.20 - Loonlbitioi 0051
Rubble Stone 1.6
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[Table 8] Energy Saving Rate and Grade at Case

Casel | Case2 | Case3 | Case4 | Case5
Saving
Rate (%) 55.79 | 54.61 57.04 57.15 57.61
Grade 1 1 1 1 1
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[Table 9] Thermal Transmittance of Alternatives (W/m’K)

Domestic | Europe | ALT1 | ALT2 | ALT3

Side | <027 | <0.15 | <024 | <021 | <0.18

Wall | Direct | <036 | <0.15 | <030 | <0.25 | <0.20
Indirect | <049 | <0.15 | <040 | <032 | <0.23
Indirect | <0.29 | <0.15 | <026 | <022 | <0.18
ROOE I et | <020 | <0.15 | <0.15 | <0.15 | <0.15
Flogy | Indireet | <0.43 | <0.15 | <036 | <029 | <02
Direct | <030 | <0.15 | <026 | <022 | <0.18

Win | Indirect | <2.80 | <0.80 | <1.55 | <130 | <1.05
dow | Direct | <2.10 | <080 | <1.29 | <1.13 | <097
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[Table 10] Energy saving rate

oA AASE 5749 A and grade in
A = 7|0z A accordar.lce with
Alternatives

Q= 19860 A]of

A BFA 2AF sof S Grade
= Rate

HES A Al Famm | 33.52% 2

Al AlgreE 3709] HiQt | AL | 40.35%

7]7~0 Xj'_g_g]_oq 7_'L EH ALT3 49.18% 1
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[Table 11] Energy Saving Rate and Grade at Case

Casel | Case2 | Case3 | Case4 | Case5
Saving
Rate (%) 40.35 41.56 43.39 41.15 43.00
Grade 1 1 1 1 1
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[Table 12] Rational Alternative Criterion

Current Alternative
Criterion Criterion
(W/m’K) (W/m’K)
Side U<0.27 U<0.21
Wall Direct outside air U<0.36 U<0.25
Indirect outside air U<0.49 U<0.32
Roof Indirect outside air U<0.29 U<0.22
Direct outside air U<0.20 U<0.15
Floor Indirect outside air U<043 U<0.29
Direct outside air U<0.30 U<0.22
‘Win Indirect outside air U<2.80 U<1.30
dow Direct outside air U<2.10 U<1.13
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