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Physical Environment Change and Occupancy Evaluation on
Green-Remodeled University Dormitory
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Abstract

This study focuses on the university dormitory remodeled toward energy efficiency. The study has its purpose on deriving
the aspects to be concerned for later green remodeling and enhancing the effects of green remodeling, by analyzing the
changes of physical environment, changes of energy consumption amount, and needs of the residents. For this purpose,
the study went through the review of project report from government office for green remodeling, field investigation of
remodeling elements, and the occupancy evaluation by Focus Group Interview. FGI means interviewing small group of
the residents who lived in the subjected dormitories both before and after the remodeling. As results, the elements of
green remodeling in targeted dormitories were inner wall insulation, top-floor ceiling insulation, replacement of windows,
installment of automatic entrance door and making transfer space connected the entrance door. As the parts of equipment
system, EHP high-efficiency cooler, highly efficient radiator, upgraded LED lightings with covers, and automatic control
system (only one building) were installed. Energy consumption was declined, and the satisfaction of residents was
increased after the green remodeling. However, the aspects which were not improved or unsatisfying also have been
detected. Therefore, the study states the suggestions each for the administrators, designers and planners, and residents to
concern for enhancing the effects of green remodeling or construction of new dormitories.

Keywords : Green-Remodeling, University Dormitory, Energy Consumption Reduction, Physical Environment Change,
Occupancy Evaluation
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Table 1. Specifications of the University Dormitory Buildings
Investigated for this Research (After remodeling)

Building name Jeong-ui Jin-ri Gae-chuck

Outer
appearance
Architectural ; ; ol
characteristics  p male male cmale
Hrpose dormitory dormitory dormitory
Structure type Ferroconcrete
Completion 1990 1990 1992
Floors 5 5,1B 5,1B
. . 2012.12
Remodeling period 2012.6-9 2013.6-9 20132
Number of 104 205 226
residents
52double 94double 106double
. Private room rooms, rooms, rooms,
Spatial configuration  no single 17single 14single
characteristics e & s g
rooms rooms rooms
. 13.5 m?
Size of .
(single and double rooms were
each room N
same size)
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Table 2. List of Remodeling Elements

: The Elements of Green-Remodeling

Field Element Circumstance (before) Appearance (after) Operation used Reason of adoption
. . . » Wall insulation was not installed.
. Installed inner insulation heat . . .
Cement bricks on . * Adopted the inner insulation not to
Wall . reserving board (30 mm) and heat . .
inner surface Lo hurt the brick-veneer finish of the
reflection insulator (10 mm)
outer surface.
* To improve the quality of ceiling
Top floor Insulator un-installed Applied 100 mm urethane foam at  insulation because insulation was not
ceiling ceiling slab ceiling installed at the ceiling.
5
: To i thy lity of wind
% Wood (5 mm glass)+ PL (plastic) (16 mm thermopane)+ inz:lzgg;)v:)ec;cslzaléz Oer‘t)’vol;lmzz:e
= Windows AL (aluminum) insulation windows for AL (24 mm . . P
windows were installed.
(12 mm thermopane) thermopane)
« Installed automatic doors and « Heat loss occurred due to frequent
External access . wind break rooms access and usually opened doors.
Hinged door * Changed with airtight windows ¢ Automatic doors and wind break
doors - .
for the inside door rooms would improve the heat
b : * Adopted partly fixed windows insulation.
* Cracks filled with mortar and
Stair hall Cracks at outer walls and silicon
window frames » Change with high airtightness
windows
g Living rooms/ Lack of airtightness To improve the airtightness by .
& S between window frame Applied urethane foam preventing heat loss through chink or
=3 lounges
2 and wall cracks.
o,
Sealant Darpaged sealant between Reapplied sealant
window and outer wall
. * Replaced floor tiles (rough-faced), * The shower facilities have never been
Outworn tiles for floor wall tiles, ceiling finishing
under maintenance until remodeling.
and wall material, mirror and shower head e
. « As facilities for common use bathtub
Shower stalls Aged shower head (wall adhesion type) . .
is too much private.
and bathtub * Removed bathtub and added . .
R . « Shower booth is more convenient and
(basement) individual shower booth (with .
sanitary.
opaque glass)
Ceiling .. . .
. Asbestos fiber Finished with 12 mm To prevent the release of toxical
(private rooms/ . . .
2| . insulation board - nonflammable green texture board chemicals.
5 corridor) - =
(S_ -
U%‘ « Lack of comfort due to the same
paint finishing at living rooms and
Wall and floor of  Paint finish for wall, Wallpaper finish for wall, corridor wall.
living rooms Tile finish for floor floorpaper finish for floor « It is unsanitary wearing shoes in the
living room, thus finishing the floor
with floorpaper is necessary.
Wall and floor of  Paint finish for wall, ) Wallpaper finish for wall, tile finish ¢ To improve environment and enhance
corridor Tile finish for floor for floor comfort.
. . . . . T he rel f toxical
Adhesive Regular adhesives - With eco-friendly adhesives o prevent the release of toxica

chemicals.
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Table 2. List of Remodeling Elements (Continued)

Operation used

Reason of adoption

Replaced with EHP (electric heat

pump) air conditioning system

* Hot and discomfort to live during
summer time due to lack of air
conditioning.

Replaced with pipe type high-
efficiency aluminum hot water

radiator

« The old radiator was one of the main
factors of huge energy consumption.
* Need to use energy efficient heating

Kept the same local heating boiler

facility.

Replaced with LED lights and

installing light covers

« LED is a high efficient light source.
* Needs to reduce light glare.

Installed PIR infrared motion

sensor systems with timers for the

control of air conditioning and

lighting

« To reduce the energy consumption by
turning off facilities during resident
absence.

Replaced with integrated door lock ¢ To prevent housebreaking and

improve convenience.

* Replaced with large shoe rack and
modern desk and chair

« Installed wall cabinet and television.

* To give modern and young image.

Field Element Circumstance (before) Appearance (after)
/'\'1r . Electric fan
conditioning v
Iron casting hot water
Heating radiators
Local heating boiler
L Fluorescent lamp
Lightin,
7 T g s
E )
&
Automatic
control systems Non
(Jin-ri)
fe lock .
Safety door loc Conventional key-type
systems
.. lock
(living rooms)
Shoe rack and * Small shoe rack
lounge furniture * Old desk and chair
T
c
2,
E

Private room  Old desk, chair, bookshelf,

* Replaced with modern ones.

« Installed ceiling hanger.

« To improve convenience and remove
the obsolescence of old furniture.

furniture closet, bed

Al 2RI " F oluA] AR 20141 1/42
Z15E 445871719 Ze gidez sl A7k oy
A S 7R 2dRdY AFES nasrd
AL 18.4% HastAal A 13.7% THAa s
S ¢ 4 AY<Table 3>.
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Table 3. Comparison of the Energy Consumption between
Before and After Remodeling (Jin-ri Building)

divide  Before project After project Comparison
(2nd term, (Ist term, (Reduction rate)
2012~1st term, 2013)2014~2nd term, 2014)
Elect-  District ~ Elect-  District ~ Elect-  District
) ric power heating ric power heating ric power heating
period\ (kWh)  (Gecal)  (kWh) (Geal) (%) (%)
1/4 15950 451,17 14,987 440,08 6,2 2,5
2/4 21,762 193,44 16,799 97,06 22,8 49,8
3/4 20,288 42,04 16,076 53,79 20,8 -27,9
4/4 26,107 411,99 20,816 357,86 20,3 13,1
Total 84,107 1,099 68,678 949 18,4 13,7
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Table 4. Results Analyzed about Occupancy Evaluation on Green-Remodeling and the Energy Consumption

Element Evaluation Causation

Improvement suggestion

Inner wall insulation ~ positive e Increased the thermal insulation of walls -
Ceiling insulation of « Label the remodeling elements for increasing the educational
top floor effect.
. . negative Residents did not recognize the
a Stair hall, living g corresponding elements of remodeling.
8 rooms, lounges,
4723 .
g windows, sealant
g
z
=
§ Window change positive ¢ Increased airtightness of windows. -
2 . positive ¢ Increasing warmth. -
Automatic doors and Remodel th . b 1 directl
. . . » Remodel the automatic door not to be exposed directly to
wind break rooms negative « Automatic door damage due to frost. > ad P Y
snow and rain.
. * Uncomfortable due to sunshine. . . . .
Un-installed . . e U « Introduce shading device at outer side of window.
. . negative * Shading device was asked by students but . . . .
shading device . . » Temporarily, attach insulation film on window.
not reflected in remodeling.
Air conditioning positive ¢ Improved comfort. -
positive ¢ Improved thermal sensation. -
* Due to efficient radiator, sometimes too hot * Adopt heating system that can be locally controlled.
and dry, thus needs to open the windows « Install air vent facility at living room and corridor.
even in winter time. * Prepare drying space inside the living room to reduce dryness.
Heating . * No laundry drying space so that drying is  * Residents do ventilation frequently and Keep wet towel in
negalive  ade on the radiator. living room.
* Floor is not heated. . e .
g « Feel uncomfortable due to cold feet. . Instal.l floor lTeatmg facility such as an electric floor panel for
= . easy installation.
< * Not easy sitting on the floor.
w
& .. * Improved brightness.
g positive . -
L * Eye glare reduction.
Lighting — - — —
necative Lighting apparatus is located at the center of « Install separated lighting and switching apparatus on the
g room, which gives shadow at the desk. heads of both desks in each 2 bed room.
Automatic control * Heating and lighting are switched off due to * Adjust the timer system to be controlled at each room.
systems negative  the motion sensing automatic control system ¢ Adopt the heat sensing system instead of the motion sensing
(Jin-ri) (10 min. interval). system.
Un-installed necative Bad smell due to the laundry and lack of < Install ventilation facility. It is essential for Green-
ventilator & ventilation. remodeling due to its airtightness.

* Reduced energy consumption (18.4 % in
electric power, 13.7 % in local heating).

* Needs to complemental research. There was
a period during which energy consumption
was increased with the Green-remodeling(3/

Energy consumption analysis
(refer Table 3.)

4 period).

« Consider adopting the reusable energy such as geothermal
energy and solar energy.

* Prepare and distribute the guidelines for energy saving life

style.

Source of the Photographs. Taking photographs at Portland State University, USA
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