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A Case Study on Green Remodeling
of HVAC and Water System 1n Jeju

International Airport

Department of Construction and Environmental Engineering
Graduate school of Industry.
Cheju National University

Supervised by Professor Na, Su-yeun
Summary

This study intends to improve Jeju international airport facilities by remodeling
existing building services in a environmental-friendly way. Literature reviews on
the concept and types of green remodeling are presented and objectives of green

remodeling and solutions are investigated in this paper.
Results of this study are summarized as follows.

1) Major problems of Jeju airport facilities are analyzed by questionnaire surveys
and field measurements.

The most important elements for remodeling plans upon the surveys turned out
to be high efficiency equipments, ventilation and cooling system and indoor air
quality.

As a result from field measurements, ventilation and cooling systems of
merchandising facilities such as cafeterias and fast food corners were pointed as

most serious problems.



Sustainable water system remodeling methods using water resource in a

environmental-friendly way would be necessary to Jeju airport facilities

2) Green remodeling design objectives of Jeju airport are to reduce energy usage,

comfort environment and economical efficiency including LCC(Life Cycle Cost).
3) The case study on green remodeling of HVAC and water system in Jeju
airport was conducted. In the case study, the retrofit of HVAC system and rain

water collecting system was proposed.

4) The economical benefit from green remodeling of water system was shown up

to 35,587,500won annually.

_vi_
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Research objective

Literature reviews

- Concept of green remodeling
- Properties of airport construction
- Plans and technical elements of green remodeling

The analysis for existing facilities of Jeju international airport

- Main problems of existing facilities by survey and field measurements
- Diagnosis for equipment systems and thermal environments

Green remodeling plans of Jeju international airport

- Determining of green remodeling objectives and limitation
- Proposal of the green remodeling plan of Jeju international airport

Conclusion

Fig. 1 Research flow chart
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Fig. 2 Comparison between general remodeling and green remodeling
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Table 1. Comparison of characteristics between general remodeling and green remodeling

Div. Green remodeling General remodeling

e Improvement of building performance,

comfort of resident, environmental load o
L . . . e Improvement of building
Objectives |reduction  through  remodeling  design .
. . performance, comfort of resident,
process, choice of material, and

maintenance.

e Cost, Adaptation, Endurance
Consideration |+ Ecological environment, Energy and|e Cost, Adaptation, Endurance
resource conservation, Health of resident

; e The period of next remodeling could . . .
period of i g e Next remodeling 1is required
be longer then general remodeling due to| . . oo .
next . Wy Sl with changing building function
maintaining building performance . .
deli . . and level of deterioration..
remodeling |continuously and effectively.

® Designer and builder strictly take the
responsibility of building performance for

residents’ health, ecological environment and . .
Design 1S of TesoUrces o]t is designed by general
o Buildi ) ; d d tdesign team fitting cost and

uildin: management  an residen .
methods . & . 8 . owner'’s condition.
participate in early design process, as

well as specialist of energy, building
material, lighting, structure, etc.

e Building performances of alternatives
Design tools |are analyzed by computer simulation, (Nothing)
then best effective strategy is selected.

. e analysis of life cycle cost, as well as . L
Evaluation |. .. " e analysis of initial investment
initial investment
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Table 2. Architectural Sufﬁmary

Location

Around Jejusi yongdamZ2-Dong No.2002

Area of site

2,625,583 m*(794,235py)

Zone Natural green zone
Area of building 16,252.89m'(4,925.1py)
Area of earthy floor 16,252.89m*(4.252.89py)
Total floor area 48117.15m'(14,580.95py )
Floor area ratio 3.13%
The building-to-land ratio| 1.47%

Remark

_22_




Table 3. Area chart by floor

Floor Area Use

B1 4,118m’(1,247.87py) A/C room, Electricity room, pit

Sub-total 4,118m'(1,247.87py)

F1 15,609m’(4,730py) Waiting room, Arrival waiting room, Offices etc.
72 1122211 (3.400py) Leaving 1isolation waiting room, Offices,

Restaurants, etc.

Waiti room, Arrival waiti room for
F3 14,297 (4,332py) atne - roo) Jven walng

international lines, Offices, etc.

Restaurants, Offices, Medical room, Convenience
F4 2,871 m' (870py)

facilities.

Sub-total | 43,999m'(13,333py)
Total 48,117m'(14,580py )
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Fig. 4 Experience to green project or remodeling project
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Fig. 9 Main green design strategies of airport facilities by survey analysis
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Fig. 9 Main green design strategies of airport facilities by survey analysis(continue)
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1 Step =

Generation of remodeling
mot ive

Increasing of
passengers

Deterioration of
facilities' function

Establishment of
remodel ing objective

Increasing of
maintenance cost

. Delay of
Convenience AR
. facilities
offering to e
ASSENGRI S |'ife/improvement
P g of function
Site research
Condition analysis of
existing building
Convenience Site Related Resegrch for
research of existing
research | aws L
passengers facilities
> Research/diagnosis
2 Step Structure/
deterioration diagnosis
Equipment system
Energy diagnosis
Diagnosis of plan, design
3 Step = Establishment of plans
Schemat ix Design
Drawing &Schedule
Work Drawing Oder ing

Construction plan
Establishment of removal
plan/Operation
Establishment of
construction
plan/Operation

Fig. 15 Remodeling process
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Fig. 16 HVAC system zoning of Jeju international airport(continue)
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FEA20 AN Prde ke pokay e 2,
7123 W9 A A1-3% A4
}H(Cooling Coil) 200,000 Kcal/h
S| i Heating Coid 100,000 Kcal/h
j 7} (Humidifier) 75 kg/h
5 %% (Air Volume) SV 500 CMM | RV 4667 CMM
7] %4t (Static Pressure) SF 85 nmAq RF 45 mmAq
1 E SF 20 HP RF 15 HP
= R e
3 7t e
FTZ7] WA &FTA
71z W9 43T et A7 E, X-RAYA
Wy (Cooling Coil) 274,000 Kcal/h
&l v (Heating Coil) 188,000 Kcal/h
d 7}<5 (Humidifier) 106 kg/h
;—' % (Air Volume) SV 700 CMM RV 550 CMM
7] A 9} (Static Pressure) SF 85 mmAq RF 45 nmAq
5 E ] == SF 25 HP RF 15 HP
= e R
=] 7} 37| FR=
Tzx7] oA SH5A
71z W9 FT42T AgddA A
W4 (Cooling Coil) 407,000 Kcal/h
W (Heating Coil) 243,000 Kcal/h
Cl 745 (Humidifier) 76 kg/h
7] % = (Air Volume) SV 500 CMM RV 633 CMM
z A 9t (Static Pressure) SF 35 mAq RF 30 mmAq
7] E~ ] I == SF 20 HP RF 15 HP
6 W &R
5 SR
3 7 %i?] LA %%k%*é ]
-Hf7]E SAAE AR o] st E
oA et M W Bt
(A 257 wi71star s AHE)
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ERdEsa Ry

SHALS Lk, dAA

= W+ (Cooling Coil) 307,000 Kcal/h
j - (Heating Coil) 361,000 Kcal/h
= 7} (Humidifier) 101 kg/h
& % % (Air Volume) SV 666.7 CMM RV 566.7 CMM
7] 4 9+ (Static Pressure) SF 85 mnAq RF 45 mAq
8 E N SF 25 HP RF 15 HP
3 W &R
= 7k SR
Fx7] uA LA
371z3 W9 M35 et A4
. W1 (Cooling Coil) 422,000 Kcal/h
70] 't (Heating Coil) 278,000 Kcal/h
= 7} (Humidifier) 146 kg/h
i % % (Air Volume) SV 950 CMM RV 866.7 CMM
7] A QF(Static Pressure) SF 85 mAq RF 45 mmAq
10 NEE SF 40 HP | RF 20  HP
= g g
3 7t 7| B =
27 wA &HTA
71235 W9 TP 1-3F5 AFFA
o W1 (Cooling Coil) 90,000 Kcal/h
701 ik (Heating Coil) 90,000 Kcal/h
~ 7}<5 (Humidifier) 20 kg/h
& | #F#Air Volume) SV 500 CMM | RV 4167 CMM
2 A 9+ (Static Pressure) SF 85 mnAq RF 45 mnAq
11 E | SF 20 HP RF 10 HP
5 Y &R
3 7t - | R
Tzx7] oA SH5A
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W (Cooling Coil) 450,000 Kcal/h

W (Heating Coil) 279,000 Kcal/h

7} (Humidifier) 113 kg/h

% % (Air Volume) SV 1,091 CMM RV 1,063 CMM

7 9+ (Static Pressure) SF 75 mAq RF 30 mmAqg
E SF 50 HP RF 20 HP
O g

= 7} - BT RE

371335 WS FUM2E A, A9
o W4 (Cooling Coil) 36,000 Kcal/h
701 3 (Heating Coil) 27,500 Kcal/h
= 7} (Humidifier) 39 kg/h
3 # 2 (Air Volume) SV 600 CMM RV 458 CMM
7 1 9} (Static Pressure) SF 75 mnAq RF 30 mAgq
20 21 4 g SF 25 HP RF 75 HP
5 30§

3 7 SRR
Tx7] A =4

7)1 %3 W9 s A 35 datdigA
_ W1 (Cooling Coil) 313,000 Kcal/h
° | O (Heating CoiD 204,000 Kcal/h
zi 7}4% (Humidifier) 75 kg/h
] Z 2% (Air Volume) SV 700 CMM | RV 675  CMM
j A 9+ (Static Pressure) SF 75 mnAq RF 30 mnAq
21 Eal SF 50 HP RF 20 HP
5 W gy

3 7t e
Tx7] uwA SHFA
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Table 4= 7]¥ w5 /04E YeEd=dH F244d o]

sl 4Abgskr] el WA AARMS Vsl wEl A ol & F R o & REl
2 FEas
Table 4. Fixtures of water supply and rainwater
Use of water supply Use of rainwater
Toilet bowl
washbowl 186EA oriet bow 266EA
(Flush valve type)
Toilet bowl
Cleaning sink 30EA oriet bow 20EA
(One-piece type)
Toilet bowl
Shower head AOEA oriet bow SEA
(Low tank type)
Sink 18EA sty 7] 5EA
Wter tap for drink 13EA Urinal(Wall tapestry) 145EA
Restaurant(3) 50A(1),32A(1),15A(1) Urinal(Floor) 48EA
Cafeteria(3) 25A(1),15A(2) Water for landscape 50A(1)
Snack coner(4) 20A(1),15A(2) Water for fire fighting 100A(1)

A Ee A B-Dsk 2ol ALg Z1Tel SI% g wpeR Adatg
Qd = Q" X nX F X b X frieeeeneeeis (3-1)
4714 Qd: 19 FEF(L/D, Q IFRAEHL), n 1 7S ea)
F o170 A5 3(E/Mh), b A8 ALEAI7Hnr)

f o EAAEE(%)

5|

Table 59 Table 6& 7] 7@e] A& @3} 7179 A A48 e Holth,
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Table 5. Flow and size of supply fixtures

Usage per | Frequency Size of
. Peak flow .
Div. hour per hour [ ¢ /min] pipe Remark
min
[¢] [times] [mm]
Flush valve (Large)| 13.5~16.5 6~12 110~180 25 Averagel5 ¢ /each/10s
Flush tank(Large) 15 ” 10 13
Flush valve(Small) 4~6 12~20 30~60 20 Averageb ¢ /each/6s
Flush tank(Small) 9~18 12 8 13 For 2~4 person
Flush tank(Small) | 225~31.5 ” 10 13 For 5~7 person
Washbowl 10 6~12 10 13
Sink(13mm) 15 " 15 13
Sink(20mm) 25 ” 15~35 20

Table 6. Fixture coefficient considering simultaneous use

[%]
Number
. 1 2 4 8 |12 116 |24 | 32140 | 50 | 70 | 100
Fixtures
Flush valve 100 | 50 | 50 | 40 | 30 | 27 | 23|19 | 17| 15 | 12 | 10
Other fixture 100 | 100 | 70 | B5 | 48 | 45| 42 | 40 | 39 | 38 | 35 | 33
) FA§ FHF A
D ol g
Table 7914 4@ gol§ HEe F2 AAs 45 5= AR on
T ARgeted AFEAE ATEW AAEY], ARV, AZd, 2571, A9, ZHEE g ol
29 5o AL HT o] RES B5E AHgdEH 45 A4 ol gdn
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Table 7. Water supply usage

_51_

(¢ /day)
washbowl(round) 144ea x 9times/hr x 10¢ x 14hr x 04 = 72,576
washbowl(rectangularity) | 42ea x O9times/hr x 10¢ x 14hr x 04 = 21,168
Cleaning sink 30ea x 9times/hr x 25¢ x 1l4hr x 04 = 37,800
Shower head 40ea x 3times/hr x 42¢ x 14hr x 04 = 28,224
Sink 18ea x 9times/hr x 154 x 14hr x 04 = 13,608
Wter tap for drink 0
Restaurant(3) 40,100
Cafeteria(3) 6,500
Snack coner(4) 7,200
Total 2271176 —@
Table 8. Usage rainwater
(¢ /day)
Toilet bowl
orier bow %66ea x, Otimes/hr x 154, x 14hr x 04 = 201,096
(Flush valve type)
Toilet bowl :
. 20ea x 9times/hr x 15¢ x 14hr x 04 = 15,120
(One-piece type)
Toilet bowl
oriet bow Sea x Otimes/hr x 154 x l4hr x 04 = 6,048
(Low tank type)
3R 7] S5ea x 9times/hr x 15¢ x l4hr x 04 = 3,780
Urinal(Wall tapestry) 145ea x 9times/hr x 5¢ x 14hr x 04 = 36,540
Urinal(Floor) 48ea x 16times/hr x 54 x 14hr x 04 21,504
Water for landscape 0
Water for fire fighting 0
Total 284,088 ——-©@
@ $5ols ¥R
Table 8& $4-% o8 ¥¥e £3& WAsie] nazrh $5= WA 47
AFo] B4 o wol Agehizdl ASAL G, Huo), AW, 285, A
84 5ol ARG, o] FRL /N0 g Melt MBS ABEDT. AFold
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Table 9. Rainwater pipe size(Vertical)

Allowable maximum roof area(m’)

67

135

197
425
770

1250
2700

Size of pipe(mm)

50
65
75
100

125
150
200
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Table 10. Rainwater pipe size(Horizontal)

Allowable maximum roof area(m’)
Size of .
. Pipe slope
pipe(mm)
1/25 1/50 1/75 | 1/100 | 1/125 | 1/150 | 1/200 | 1/300 | 1/400
65 127 90 73 - - - - - -
75 186 131 107 - - - - - -
100 400 283 231 200 179 - - - -
125 - 512 418 362 324 296 - - -
150 - 833 680 589 527 481 417 - -
200 - - 1,470 | 1,270 | 1,130 | 1,040 897 732 -
250 - - - 2,300 | 2,060 | 1,880 | 1,630 | 1,330 | 1,150
300 - m " 3,740 | 3,350 | 3,050 | 2,650 | 2,160 | 1,870
350 - - - - 5,050 | 4,610 | 3,990 | 3,260 | 2,820
400 - - - - - 6,580 | 5,700 | 4,650 | 4,030
SAWUAL BT o Tt Wy oz It
FE&HANSY WAL SF100m/hE 7122 ste] A& ottt kA o] o] 7k tiEA =
x FHol “100/FAMAGY H¢-H"S Fste] A&
Ay e ANEY rgdde 2 HEHe e 9d A o) ds AHskal, wek e o
S AT BAoR Flo], PR/ /g w&S RO o FIte] 4 @S I FHEFHUY 4 uHe=
=
Ag:g7)1 %8, 9AestHA Y. (handbook of Air-conditioning and Sanitary Engineering),’d H] 7] < ¢l 73|
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