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ABSTRACT KEYW ORD
This research introduces necessity to derive new certification criteria for the hospital considering healing  H#,
= =
environmental factors in G-SEED. The method of research is reference study to discuss concept of healing environment EFH ZI =
factors and case study to find ways for problem and improvement by comparison of G-SEED with foreign certification ' ' = °
system. And the research conclusion is such as follows. hospital,

First, it is necessary to develop certification criteria of the hospital for G-SEED which is lack of healing  certification criteria,

environmental assessment factors unlike foreign certification system.

Second, The hospitals are certified by criteria of The Other Buildings in G-SEED which dose not take into account

G-SEED
ACCEPTANCE INFO

the characteristics of the hospital. Especially hospital waste and use of enormous water are the important factors ~ Received June 30,2014

required, which is already evaluated in foreign certification criteria.
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Table 1. Healing environment factors

division contents :
i : : Fig 1. Garden break space(Kangbuk samsung medical center case)
wayfinding simple flow line system, sign system, landmark
- guidance system (location, design)
- sound(noise canceling), light(artificial lighting)
comfort - heat (temperature control), air(ventilation) Table 2. Case of hospital environment of healing
- appliance, folding C © of onvi :
human safe/security | = adequate observation of doctors, evacuation division oncepofohezrlli\rllléonmen creation of space
needs plans
environmental | - hobby / education space Chonnam national Spatial element / Gallery, performance
adaptability | - exchange of information space university hospital Artifact theater installation
o - dayroom, break room, lobby lounge Kangbuk samsung medical Garden / break space
sociality - landscaping, roof garden o center installation
- subsidiary facilities, convenient facilities - — Human needs /
- familiar material, color, texture, light, pattern The Catholic University of] Sociality ) )
friendly - furniture and fixtures Korea Yeouido St. Mary's dayroom installation
environment | -sense of scale of space, machinery and Hospital
) equipment storage
eslg';lrt::rit sense of | - planning of the opening
cpennes_| - viowing,oulock ____ ool A] Ak} B uiol o] HUAZL o @A Hl 2] Glof X152
natural objects| - indoor installation, external landscaping o
— AQAE HQo] Al 1l A Z A3 T o] TAMEA O
artifact -works of art painting, photography, and 4945 HYY Ay 9 Ao 245t g2} 5o IAFAHOR
sculpture, symbolized object AgE 1 Q= AL &4 Qlnt
sociali - the placement of floor and room,
ty - participation space to patient care of parents
space activitiey .o ariylation, exercise NAFE A EE
. of promotion | _ voluntary action ' hobby 16 =
action | of patient ’ ]2+ QA= Table.1.o| A9} Zo] QA7Fe] 9 F7H4 Q@4
element - space for accommodation of guardian
family space | - comfortable waiting room
—— - will space and el cooperation___ 3) 2 49], BEL) AE 20 g 1587 2710 B AT, B RHAN
information | - computers, the location of the conversation gg}.ﬂ;q’ 2002, o4 FEZATLA
exchange | - public service 6B L, el olergeloR Aok 201294, P01
4) o5, X]vﬂ%‘ H7HE BR o AR 9o AEA G ol PR A, AE et v QY A, TABLE AR ARAEY, 2013627, F2AA, THD AL
AFSEeTi=R, 2007, pl1 7715 A g 0145/“3 A FAFAA A EA D, 2013422 FZE
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E9] sA4ASE ASHAVIEY HHR RS EXol8 ¥ W A, A, B 5o FRAD Q155F-2 Outstanding, Exellent,
oA 2 @A e, A 2 A, Edwy, 420, AH Very Good, Good, Pass, Unclassified 5 67 Sa°lth. 2l5AIA
4, AU 59 TREolt 5AASES] AFHANE 4 (BREEAM-HC)®] B7H-2-2 §21¢he], 1732t 4, ol v 4], -,
529 294 A4S ddoR AFHAE Mdstng =47 F2H, A, 7] &, Aol &3k B, @ A, FAY T 107] £
2o et 2584 4884 TEo] astr}. o]of Table.l. o|t}. ¢t BREEAM-HC2| thdAld2 7| &/H 28 Y, 4vtg4dd
oAl ZE2H AFHFY 94N SAAS ASHAL 710 & 9, A998 Y, Al &84, GP(General Practitioner) surgery, A4 E]
dH 945 Aot ofef mel Zh 294 5ol 485

Table 3. Relationship of accreditation division of greenbuilding and
environmental factors of healing

certified evaluation division of]

green building environmental elements of healing

land use artifact

materials and resources familiar material, furniture, fixtures

ecological environment external landscaping, break space

regulation of ventilation, view,

indoor environment . )
temperature control, noise canceling

2.2. 349 Q1571

1) = 7]
=] 5MAZE Q15 A £ (G-SEED:Green Standard for Energy
and Environmental Design)o| A Z1&5E S 2 5415 A5 HA|
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LEED(Leadership in Energy and Environment Design)+= 131411
£1918](US Green Building Council) ol 4] THEo1 %27, 20001 of] A
o2 APt AFEY e S0 E, 71E0E, St Y,
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Table 4. Comparison of green building certification criteria
healing
field environment G-SEED BREEAM-HC criteria LEED-HC criteria
clement
landuse and ) arts in health ®an art co-ordianator has been appointed for the specific project
transportation artifact (health and ®man art policy and an art strategy have been prepared for the - -
wellbeing) development at the feasibility/ design brief stage i.e.RIBA stageB
use of ®mcost mattress, foam, fabric panel, such as
materials and | furniture and environmental furniture and drapes, that there is a need of more than 30%
resources fixtures certification - - medical of the total material cost as a material, such as
material for furnishings a supply of medical products and furniture that
recycling were used in the project
adiustment of lighting zones and mthe zoning in order to control the lighting of wards/bedded areas, mprovide individual lighting controls for 90%
Jl- htin - e gntr 1 treatment areas, office and circulation spaces, seminar and lecture lighting (minimum) of patients to enable adjustments to
1ghting controls rooms, library spaces, auditoria, dining, retail etc suit individual task needs and preferences.
®all building type : the relevant building areas are within 7m distance of
a wall with a window or permanent opening providing an adequate
view out, where the window/opening is >20% of the total inside wall ®a minimum of 90% of the inpatient units, staff
area areas, and public arcas shall be within 20 feet
-at least 80% by floor arca of the following public spaces (excluding —or twice the window head height, whichever
view ~ view out corridors and circulation) have an adequate view out Views is smaller—of the perimeter
®buildings designed for inpatients only : All patient-occupied spaces (e.g. mall such perimeter arcas must have windows
wards and dayrooms) must be within 7m distance of a window or that provide at least an 11° angle of
permanent opening providing a view unobstructed view in the vertical and horizontal
-In patient-occupied areas the distance between the wall with the direction.
window/opening and nearest external solid object (i.c. buildings, screens,
walls/fences) is >10m
®openable window area is to be cross ventilation windows on the length .
of the room between 7-15M so as to reach 5% of the total area inside _mémmum mmeet the minimum requirements of Sections 6
whether to secure| the room m Oolrta" through 8 of ASHRAE Standard 170-2008
ventilation the natural  |potential for natural| ®to demonstrate the proper air flow to maintain the ventilation rate crc%gaml]a);cc = naturally ventilated buildings or portions of the
ventilation ventilation required thermal comfort conditions(the calculation of reference the type P turall buildings must comply with ASHRAE Standard
performance of CIBSE AMI0 design tool) (nat_]at ﬁ 62.1-2007, Ventilation for Acceptable Indoor
= provides multiple levels of user control the fresh air that can be realized ventriate Air Quality, Paragraph 5.1
and prevent overheating in the summer and deodorant short-term spaces)
mdoor L ) = HTMO8-01 Acoustics Table l(mfnngement of noise from external sound usound isolation, room noise meet the 2010FGI
environment interior noise source), Table2(internal noise from the machine / electric service) ) guideline and the 20108V guidelines
noise level for }he acoustic performance| evaluation o as to satisfy acoustic macoustal finishes, site exterior noise meet
traffic noise = impact noise should not exceed 65db environment the Y
. - . . . c2010FGI  guideline and the 2010SV
(road, rail) = acoustic test for completion before, that there is a need to comply with idelines
HTM-08-01 Acoustics guidelines
® jllumination level of all in the building, CIBSE code compliance for ® design heating, ventilating and air conditioning
lighting 2006 (HVAC) systems and the building envelope to
linternal and externall ™ for areas where computer screens are regularly used, the lighting design thermal meet the requirements of ASHRAE Standard
lighting - liohting lovel complies with CIBSE Lighting Guide 724 sections 3.3, 4.6, 4.7, 4.8 and |comfort-design| 55-2004,
ighting levels 4.9. and verification| ®agree to implement a thermal comfort survey of
®jllumination level, outside of all the buildings within the area building occupants2 within a period of six to
compliance CIBSE light guide 6 in the "external environment" 18 months after occupancy
= perform thermal modeling based on the modeling of energy and the
environment of building CIBSE AMI11
mthermal comfort level and clinical patient (see CIBSE Guide A = provide comfort system controls for all shared
thermal comfort Environmental Design other regions) in response to the requirements of fthermal comforf multi-occupant spaces to enable adjustments
HTMO03-01, it is necessary to demonstrate the service strategy and that meet group needs and preferences.
design of the building
temperature - msoftware, provides full dynamic thermal analysis at the design stage
mthe heating/cooling system is designed to allow occupant control of
zoned areas within all occupied spaces in the building
thermal zoning mthe zoning allows separate occupant control (within the occupied space) - -
of each perimeter area (within 7m of each external wall) and the central
zone (over 7m from the external walls).
mby installing the courtyard outside (courtyard),
provide space for connection to terrace, balcony and garden, minimum area of
relaxation and the natural 5m* per patient of 75% of foreign patients to
ecology Break space recharging - - world(direct stay in hospital for more than 4 hours and 75%
(indoor exterior access| of hospitalized patients, the order of the
environment) for patient) building external space development to reach
5% of the available area
g:rmigg‘ mmeet California South Coast Air Quality
- - - - P Management District standards for all products
prevention-air of combustion.
borne releases .
®msub-meter of the use of accessible separately from final energy mdevelop and implement a measurement and
sub-metering of consumption, separated heating, domestic hot water, humidification, veriﬁce}x)tion plan pcnnsislent with option D or
R _ substantial energy cooling, fan, lighting, or low-power o measurement option Blenergy
®all energy sub-meters are connected to a Building Management System jand verification| . the M&V period ¢ ¢ least 1 £
uses (BMS) or other automated control system, e.g. outstations linked to a © t trge:jm must cover at feast 1 year o
central PC, for the monitoring of energy consumption. post-construction: occupancy
energy
and atmospherg mexpressing the energy generated by the
playback system in a ratio of annual energy
costs of the building, calculates the
performance of the project, to determine the
on site point of achievement
> ®database of energy consumption survey of
- - - - renewable ial buildi S l
energy commercial building energy optimization an
energy performance, the United States
Department of Commerce in order to determine
the estimated electricity use: Use the energy
cost of year of building, which is calculated in
EA Credit 1
water use : .
water : R water meter = metering of water, that the pulse output that can be connected to the |reduction-meas .:?ssg(algmdn;;tﬁ:lem?cﬁilet:]es sftoe1HUWlﬂx gbor:;’gter
BMS for monitoring the consumption of water is needed urement and : . System, Y,
verification central sterile and processing department, etc)
management R _ good corporate mre-evaluation of sustainable development of the NHS through the R _

citizen

improvement of corporate activities on a regular basis
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F87E 84t QR 2, SAFLoR AFHAE FEl 9o _ s
7] Z0] = 2FaA A HH= 2] 2. AW A S Sof nleis]o] oot uPSS w2 Aesolth. B3 shlA dnE AfedE a4
7 w A \_Z il A 1y il o 0 il . _ = _
N R AR . o) g0l ol 3R F A% W BEE LA
ANNSHA
@ E_LH = o e _ Table 5. Summary of case building
AW EZ A A8 8 4= 17H0] 8ol 23 E = Trvision - m C n)
o2 2 Z2HNRIFTRY, VR, ARG 59 FEo|th 7] site area(I)| 1,630.30 68,767.1 95,667 2,281.15
T2 AAN 5T EL AT GEo| niglE o] Qi ag;gff) 15,081.69 105,599.02 9229845 | 11,768.42
Zgol digh AFAATEL F9]7]E = v = o] St W= buildi
[e) T o | O 1 jLe 1 s S 1018 ng
. et L . 121l Pl ko arca(m | 80635 12,646.93 18,703.25 1,214.88
O] LEED-HCO] §lo] 2 E-2 7fE 2l A TX]'(-?’_]'X]')Z‘ Z]490% building
S22 08 E AFF7| N EADF o5 Dol A5 o 95| 7 coverage 53.14 18.39 19.55 53.26
10( 0,
WA 2P AHE ACHES BAT ole T 2] T e
B _ . . oor area |- 55599 93.98 96.48 154.56
F=-2 A2 AaHAof et I (daylight) Tt Z7gof thste] < ratio(%)

_ ~ ~ floors | BS, FI5 B3, FI3 BS, FI5 BS, F7
otel AAS Aol glo v, e et v A T= location seoul changwon daegu seoul
Toto] A THe1o 24 90%, AE A A, 3 A 2] 201
EWrt Ex 2 stan, gRo] tgt 27 g uado] tigt 7tz et Aerial view -
HE 5 25 Aoto] Brkotal olet. e o I Aol it g2
ohEA Ft A WEAFA 52 S5 oaf d;H A2
Aolg ot=5 oot gtk SFeA o tigh -2 2010FGI 32, B4
(Facility Guidelines Institute)”}Fo] =213t 2010SV(Sound &

_ - - Z]o]lL 1 pE
Vibration) 7ol Eetel SAA He 4elsh 15715 FEAES hEXE % 23
s o 1o
-‘%‘7}6}1 %E} X]-?r—?—]_’% _g_ioﬂ 9,;1\01 U]%QJ LEED-HCOﬂ 9’] ?_]' a"ﬁ‘ﬁ‘ @X] o(:]—%
o = 0 o] = ] ZolL o]
9] BREEAM-HCH] 0] R4 Aojgse g STVIEA BB GITo R B A 2
5 H71s] = 1) o
S F A AT HHE Aol HEA Y, A8 A, AAFA A A %: 0];"1 ‘%;7}:}11;&}1:; : :]1944 Ejl :} 8 T—L‘;
= = VS Z] ©. 1 z Z
SR 29 AQNACHES 2oy st gt g NI CTICIIZAAS SR G A 2R A
AR 5T AAT] AL FA MG G ATy O TIBFEE A ATA S A5k,
Ao F7HE W ZHreE A o 5%l Dot £k 7m-15m Ato] 9]
Wolo] glo FRo| MR ARAF|} H o e gopsty Ll O Land we
Q. &P F2-o B o At 7] Z(HTM 08-01 Acoustics)©] classification criteria point ——1— e 1o
ZZoBE grlsty 9t ecological | value of ecosystem of 2 2 ) 2
value existing land
] impact of alidity of the measures
4) A571E9 5 EA 24 adjacent land Przzzg;;‘;fﬁ:gg& of | 2 1 -2 ]2}~
U] JAFHAES AH 2 vpol| OJotd 5 2|23 subtotal 2 [ 2[4 ]2
A AL oh2 0 2k ol tieh A eE a4l A total 251255 |25
2ol A7 55T, AT 5 5 AR 5ol Sl
O} 25374 Jdo] Bt Elo] FH-E 24t FEl| el A o WEREAA RE A diFnse] 28T AAA
E FEoAL Ayt o g uju|gh A o|tt, BRAAR QR FES AHct Ao g HA4E H85
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Table 7. Transportation

classification criteria point

proximity of public P P 16 P 16

reduction of transport

traffic load |yhether to install bicycle ) ) ) ) )
storage

subtotal 4 36 | 4 3.6

total 5 4.5 5 4.5

S}
§B2 747} Al o}oq 7}7:,—7\] of 916}01 1532 F5stA B A
dv 3P dIgEd et A Amo AREA FES
AQleta BE =S AHste] 1327, 7.958-2 FSshtt.

Table 10. Materials and resources

case

classification| criteria point

2) A 2 B0

A% 9B B4 Yao) DA A AZTRE G
BREEAM-HC 57} A1 2§48 ol | 2] A 2] =2 w|=-9] LEED-HC 3
Zo] §AFsHA B717k ok ek, o] B, DA oA A&,
A7) 15, AR A o §G 5L A5 5ko] /45A0] oI5
o] 2359, 159802 A5k ADAE A7) 47 G5
AR Sperow 18,57, 1338 A5

Table 8. Energy

lassificati iteri int case
classification| criteria point B c 1D
enhancement of energy 12| 96 2172172
efficiency
energy monitoring and B )
CNeIZY  |metering system installation 2 ! 2
saving — -
lighting energy saving 4 - - - -
use of new and renewable 3 3 3 3 3
energy
subtotal 126 | 16 |102]122
total 18.5 | 23.5 | 13.3]159
75 @ ol tie A fr &4 a4 TdEo] glon,
Aol TRAN A= ]=2] LEED-HCOl| A ¢ H7]&0] 2] ALs] &
Qe Haskots ROT AL7|ES Fote] BrAs glek. ol
ghsto] == B 7] Zof Bt 710l gl AAolth SU7IE
& BB L AR ZNA B A7E o itetetA v EA Y, e EFH
52 9 S4B A8 F2 S|t} ofo] Al 715 Ao
oJsto} 3.914,3.354, 2.58 9] &2 & F 5313t

Table 9. Prevention of environmental pollution

classification] criteria point case
A B C D
reduction of carbon
. dioxi e 3 1 1 1 1
prevention oxide emissions
of global |prohibit use of substances
warming | for the Protection of the 3 2 3 2 2
Ozone Layer
subtotal 3 4 3 3
total 2.5 [3.35]391]391
SR EEED
ARAB 4R 7HF 9 7)o sty SJagg AFoR =
9712 L B74E 511 Lok, FAIEL 27 L W0l i 9%
AAF7|Z0] ok AFL Aok 9l 249 ZH/L]_JC_L SR o 2 WIS 51 Q)

o} olofl A= 3l A
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resource | save the consuming goods 1 1
saving | that are used in the toilet

use of environmental
certification material for 3 3 3 1.8 3

recycling
resource " " T
recycling storage of recycling 2 2 2 14 2
available resources
display of carbon emissions
) . ; 2 2 2 - 2
information of material
subtotal 8 7 42 8
total 15 [132(795]| 15
4) BT
A+ B4 @ 4= Fhe]of dish §lom, Mol weeh g
=2 BREEAM-HCOIA 2449 ASFE-5 vpgislo] & stal
glovt, FU7lEL 2A el die Aah, 94018 5 FEoz
B7kskal Qlet. o] o Ewte] Foll A A B,DAME = 4ot
Ao o] e, TS AL AT O] B, 940l 5]
2.8 A75elo] 715 Aof SJojo] 7702 AT A48 A=l
o}, CAtell= A28/ AT o B EuhE AAsto] 3.1
B2 ASHen.
Table 11. water circulation management
lassification riteri int S
classificatio criteria po A B C )
ivalidity of rain water load 3 3 3 3
reduction -
construction| Vvalidity of water saving 4 4 4 4 4
of water measures
circulation rainwater reuse 3 3 3 - 3
system the waste water
reclamation and reusing 3 - - - -
system
subtotal 10 10 4 10
total 77 | 77 | 3.1 | 17
5) frA e
A4 947 a4t $ABeo] B FHE gov, Bl pal
8)4= 9=-o] BREEAM-HCOA 274 gH20 & NHSO| A<
Vet 52 Bolek ok Sl 72 @3 A, 295
Al RA, A U4 G5 5o P72 ok gtk ofo]
ABDAH= 842 et @AY 3, /AT &
A 5, TAB 9 A n|A'd AA| o] 7 o2 & A1 sto] 7Hg2] o] &5t
o1 5.64, 74, 6.588= FASSHAH. C A= 272 et d
Y 5, LA AT B4 FE T Aol 4282 A5}

Ak,
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Table 12. Operation and maintenance St QAZAIA} 7] &0 FU QI A& utE E o] Q2] ool 7}
case NE oF71 0]
classification criteria point 7holse1 212l At glvk.
A B C D
construction
management for site 1 1 1 1 0.7 Table 14. Indoor environment
environment
management classification criteria oint case
and  |guidelines and operation / ) ) 5 5 5 p A B C D
systematic maintenance document . N
use of volatile organic
TAB/commissioning P 1 2 B b compounds 3 3 3 3 3
Implementation low emitting material
subtotal 4 5 3 4.7 whetherlto seclure the
air natural ventilation 3 3 3 - 3
total 5.6 7 42 | 6.58 environment performance
hazardous substances
AENsEA suppression of
6) e 2 . other emitted 1 1 ! ! !
1687 84k FAZZ dig 3202 vl2e| LEED-HC7} from building materils
— ~ [ = interi ise level fi
o) g Tiel FABT B vhetslel Aol FATRE  sama | ORE P
ZA5t= 710 2 Wrtskal Qict o] Hld] L8l QE I 7Ee] 57 — (road, rail)
_ _ comfortable .
FUYEL 7Pl g, ANE) WRBL BAB ok indoor | comfortble indoor |||
B environment (cAvironment for building
7120l ek AR AQA A A BAE OE  Snon | Teidens
oz ool tis B7HE shal Qlrk. ofofl A, DA A Ei e subtotal 10 [115] 7 | 10
AL N4 ottt BAHL A A ute 28 A WA E F=, total 15 |17.28] 105 | 15
NN o el E e sum total 71.74|87.83| 56.99 | 71.02
H 97 24 55 A14sto] 8832 FSsklth CAtel= A4 A
W28, A E = TS A4St Al of st 4284 o
A= sran Fig 2.3} gFo] Al e o] 7 28 Ao @2 A uE i oy 7]
S Als 9 A, S, Aol Wide] ot
Table 13. Ecological environment
L . . case #
classification criteria point A
A B C D s
cen space natural ground ” .
green space ratio of green 2 - 2 2 - =0
reclamation site
space s
ecology of the .
building envelope and ecological area 6 - 45 3 -
ratio 10 -
outer space
biotope biotope 4 - 4 -
subtotal 105 5 *
total 8.8 | 42
0
Landuse  transportation  energy  materialsand water preventionof operationand ecological indoor
resoureces  circulation
7) /Ka]q']—;—,’}% management  pollution
Af 244 @40 st F o7& 9, &5, 87], 2 52 Fig 2. sum of point
2 S HATIES vhelsto] 2 gskal )l o, = 7]&-2 Table.14. o] £2 o] v 2F H47t &2 AS Table. 14914 & 5= 91
oF o] g9} 2g7|E ez Hrlekal Qo o]l A, DAl A o} ofof] R = vjH & golstA Tot e4FuS At} A=
W20 AR BT, AAWAS S, AFAA SABL FE,  ohodrk B HRE 5 Y PR 3ol 2L Pue
FA R ASA FE2 AAsE 7HS Ao st 2442 1582 A5 HAS AR7E A 3070 FollA 2270 = vheh Hl A @] 73%0]
stoiek. BARIE 91 Aol 18 G50) BELS A A A ARSI, W4 Eg 3R gl vsal A A5S st
Ak FEE F7tE At 17.28%F S0k CAHlE A
G37) SARA BB AZAN 9N FB WL AT 105 4, BEE U F|MuroH
B A=t
AL ZRAXA D AR 2AE B AHS TEsta B
3.3. F4EA _ _ _
- = et JASHAL 72 9] W3S Al Aok Holtth
At EA oA eF Zo] AA o] A TS AL e 1
uho] 4520 Q12728 A58 0] o]t E 7 o 7] 2 1) EXolg Ry
Fm08 YAIEo] FHHel ek wet MEe] 9157)Fo] gl EAo|§ 7RO & E AR A G 042 TN 94
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