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CARACTERIZACION DEL LUGAR

MUNICIPIO DE ATRATO-CHOCO . COORDENADAS LAT 5,60 LONG:76,64

NOTA ACLARATORIA:

POR ENCONTRARSE EL SITIO DEL PROYECTO —COORDENADAS LAT 5,60 LONG:76,64- DENTRO DEL
RANGO DE COBERTURA Y LA AUSENCIA DE ESTACION METEOROLOGICA EN EL MUNICIPIO DE
ATRATO , PARA TODOS LOS EFECTOS DEL CALCULO BIOCLIMATICO SE TOMAN LOS DATOS DE LA
ESTACION METEOROLOGICA DEL AEROPUERTO EL CARANO DE QUIBDO (AEROCIVIL E IDEAM)
CONTRASTANDO ESTOS ADEMAS A NIVEL METODOLOGICO CON LOS DATOS CLIMATICOS DE LA ESTACION
METEOROLOGICA DEL GRUPO DE INVESTIGACION EN ENERGIA SOLAR DE LA UNIIVERSIDAD
TECNOLOGICA DEL CHOCO.
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Esquema basico de Disefo y de urbanismo con los criterios que LOCATON:  Quibo, -

defina la entidad, programa de necesidades y aspiraciones estéticas WEATHER DATA SUMNARY LatitudeLongitude: 54° Norh, 76 39° West, Time Zone from Greenvich -5

determinadas la Corporaciéon para el Desarrollo Sostenible del R G DS T A L

Chocd-CODECHOCO-. Se inicia a partir de la entrega de los planos

topograficos del lote a intervenir y sobre todo de la definicion por  MOVHLYMEANS ] I el il Bl el el N R S

parte de la entidad de las necesidades fisico espaciales y a  Gblfoifadain{hgHor) bl Bl Ml Ml Ml Tl Tl Ml el Bl il Bl

ambientales del lugar. Previamente se realizaron tres visitas al lote  biecttomRasaion g Hou) WoW Ho® MW MWW B W W

para tener una aproximacion con el entorno y valorar aspectos s fiion ko] WM W W™ W M W W MW W W

amblentales y fUhClonaleS tales como acceSIbIIIdad’ dIStanCIa de (Global Horiz Radiation (Max Hourly) 91| AL 165 W%W | 0% %2 03t W08 1 1032 ) U %1 Whjsgm

recorridos, topografia, microclima —bioclimatica-, aspectos estéticos —

. Direct Normal Radiation {Max Hourly) W 9B % 81 93 9 a2 87 0 92 95 | 0% 1030 Whegm

del lugar-lenguaje-,
Diffuse Radiation (Max Hourly) am w3 e W3 | 45 #0050 47 48 S| 4R 4% Whjsgm
(Global Horiz Radiation (Avg Daily Total) 35| BL O 4% 48R 4% 487 451 | 48 47 AU ) B B Whisgm
Direct Norml Radiation {Ava Daily Total) OO NG OB MY | M EE M DR K% D9 D B2 Whgn
Diffuse Radiation (Avg Daily Total) M| e U MR | B4 M6 MW | MR BT MM 47 2455 Whimm
(Global Horiz llumination (Avg Hourly) T8 W0BL ) WM 40131 ) B0GD BT AN | WS 4186 BUL ) 7E 0 BIOL
Direct Normal llumination (Avg Hourly) 065 | 15051 M08 IR | 1% 1092 | LBLL | 16895 21662 ALl | 19681 | L7498
Dry Bulb Temperature (Avg Monthly) il bl b b} bl pi b} 5 b i B U degreesC
Dew Point Temperatura {Avg Monthly) il i il il pil il il i il il bl N degreesC
Relative Humidity {Avg Monthly} 8 i I T A A 7 oA 8 B perent
Wind Direction (Monthly Mode) mw|n 80 1 O /R O T 1 i il M0 |degrees
\Wind Speed (Avg Monthly) 1 1 1 1 1 1 1 2 2 1 1 1 mf
Ground Temperature (Avg Monthly of 1 Depths)| 24 i) A 4 i) A 4 2% A 2] ) % degreesC
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Los andlisis bioclimaticos tienen
como punto de partida entre
otros , ademas del andlisis del
sitio las condiciones climaticas
del lugar para continuar con la
definicion del modelo de
CONFORT a establecer.

Para este caso se establecid el
ASHRAE STANDARD 55 AND
CURRENT HANDBOOK OF
FUNDAMENTAL MODEL

e CLIMA e

LOCATION: Quibdo, -, -
COMFORT MODEL Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m

COMFORT MODELS:

Human Thermal comfort can be defined primarily by dry bulb temperature and humidity, although different sources have slightly different
definitions. Select the model you wish to use:

O California Energy Code Comfort Model, 2013 (DEFAULT)

For the purpose of sizing residential heating and cooling systems the indoor Dry Bulb Design Conditions should be between 68°F
(20°C) to 75°F (23.9°C). No Humidity limits are specified in the Code, so 80% Relative Humidity and 66°F (18.9°C) Wet Bulb is used
for the upper limit and 27°F (-2.8°C) Dew Point is used for the lower limit (but these can be changed on the Criteria screen).

® ASHRAE Standard 55 and Current Handbook of Fundamentals Model

Thermal comfort is based on dry bulb temperature, clothing level (clo), metabolic activity (met), air velocity, humidity, and mean radiant
temperature. Indoors it is assumed that mean radiant temperature is close to dry bulb temperature. The zone in which most people
are comfortable is calculated using the PMV (Predicted Mean Vote) model. In residential settings people adapt clothing to match the
season and feel comfortable in higher air velocities and so have wider comfort range than in buildings with centralized HVAC systems.

O ASHRAE Handbook of Fundamentals Comfort Model up through 2005

For people dressed in normal winter clothes, Effective Temperatures of 68°F (20°C) to 74°F (23.3°C) (measured at 50% relative
humidity), which means the temperatures decrease slightly as humidity rises. The upper humidity limit is 64°F (17.8°C) Wet Bulb and a
lower Dew Point of 36F (2.2°C). If people are dressed in light weight summer clothes then this comfort zone shifts 5°F (2.8°C)
warmer.

O Adaptive Comfort Model in ASHRAE Standard 55-2010

In naturally ventilated spaces where occupants can open and close windows, their thermal response will depend in part on the outdoor
climate, and may have a wider comfort range than in buildings with centralized HVAC systems. This model assumes occupants adapt
their clothing to thermal conditions, and are sedentary (1.0 to 1.3 met). There must be no mechanical Cooling System, but this method
does not apply if a Mechanical Heating System is in operation.
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DIAGNOSTICO
T BIoCLIMATICO

LOCATION: Quibdo, -, - | Los analisis bioclimaticos tienen como
CRITERIA: (Metric Units) Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5 . ,
Data Source: MN7 999 WMO Station Number, Elevation 43 m | pu nto de partida entre otros , ademas

| ASHRAE Standard 55, current Handbook of Fundamentals Comfort Model (select Help for definitions) d eI anad I 1515 del Sltlo Ias co nd ICIoNEs

1. COMFORT: (using ASHRAE Standard 55) 7 NATURAL VENTILATION COOLING ZONE: CI Im at ICas d e I I uga r pa ra co ntl nuar con
L0 ke ofeing oo (2l =S oo eepter) B oo hanasm pemt la definicion del modelo de CONFORT
0.5 | Summer Clothing Indoors (.5 Clo=shorts, light top) 0.2 Min. Indoor Velocity to Effect Indoor Comfort (m/s)

1.1/ Activity Level Daytime (1.1 Met=sitting,reading) B Max. Comfortzble Velodity (per ASHRAE Std. 55) (m/s) a esta b | ecer.
90.0 Predicted Percent of People Satisfied (100 - PPD)
20.3 Comfort Lowest Winter Temp calculated by PMV model(ET* C) |

B e ~ Para este caso establece el ASHRAE

\ ?5-7‘ Comfort Highest Summer Temp calculated by PMV model(ET* C) 8. FAN-FORCED VENTILATION COOLING ZONE:

| 846, Maximum Humidity calculated by PMV model (%) 0.8] Max. Mechanical Ventiation Velocity (ms) STANDARD 55 AND CURRENT

2. SUN SHADING ZONE: (Defaults to Comfort Low) | 3:0] Max. Perceived Temperature Reduction (°C)

mEROSCINPRRCRA, T s HANDBOOK OF FUNDAMENTAL
315.5 Min. Global Horiz. Radiation when Need for Shading Begins (Wh/sq.m) | 9- INTERNAL HEAT GAIN ZONE (lights, people, equipment): MODEL,

i ' 12.8 | Balance Point Temperature below which Heating is Needed (°C)

3. HIGH THERMAL MASS ZONE: iNirio 4

[ 6.8 M, Criloas Tesperaiios Diffsencs sliove CamTorEHGH €0 10. PASSIVE SOLAR DIRECT GAIN LOW MASS ZONE: * Definicion de zona .de Conf, Or. t segun
= S e 157.7| Min. South Window Radiation for 5.56°C Temperature Rise (Wh/sq.m) temperaturas medias, mdximas y

3.0 | Thermal Time Lag for Low Mass Buildings (hours) s .

4. HIGH THERMAL MASS WITH NIGHT FLUSHING ZONE: T h—————— minimas.

L e e i e e L 157.7 Min. South Window Radiston for 5.56°C Temperature Rise (Whisq.m)  Enfriamiento evaporativo para la zona
1.7 | Min. Nighttime Temperature Difference below Comfort High (°C) : y ..
120 Tenmed Yine Lag for ol Home X6dnge ficore) de confort(definido en zona de confort)

5. DIRECT EVAPORATIVE COOLING ZONE: (Defined by Comfort Zone) 12. WIND PROTECTION OF OUTDOOR SPACES:

20,0/ Max. Wet Bub set by Max. Comfort Zone Wet Bub (°C) (| b o S P TGS D * Ventilacion natural para llegar a zona
6.6 Min. WetBulbsetbyM‘n. ComfortZoneWetBub("C) 7 1.1 DryBubTemperatu'eAboveorBe!owComforthe (°C) de ConfOrt -enfriamiento,

6. TWO-STAGE EVAPORATIVE COOLING ZONE: 13. HUMIDIFICATION ZONE: (defined by and below Comfort Zone)

Sy . » \Ventilador de ventilacion forzada para
50.0| % Effidency of Indrect Stage 14. DEHUMIDIFICATION ZONE: (defined by and above Comfort Zone) f p

zona de confort
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REQUERIMIENTOS Y
I ESTRATEGIAS e

' TEMPERATURE RANGE LOCATION: Quibdo, -, -
ASHRAE Standard 55-2004 using PMV Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND
RECORDEDHIGH- o 40
DESIGN HIGH -
AVERAGE HIGH - 35 = =

MEAN - o o o o o °

AVERAGE LOW - 30
DESIGN LOWY -
RECORDEDLOW - o =
COMFORT ZONE
TEMPERATURAS SUMMER 20 ﬂﬂ
WINTER

(At 50% Relative Humidity) 15
RANGOS DE TEMPERATURA ANUAL DESIGN HIGH: Residential
@ 1% of Hours Above 10

(O .5% of Hours Above
(O 0% of Hours Above
DESIGN LOW: Residential
(O 1% of Hours Below
(O .5% of Hours Below
® 0% of Hours Below

TEMPERATURE RANGE: 10
@ -10t040°C Jan Feb Mar Apr May Jun Jul Aug  Sep  Oct Nov  Dec Annual

O FittoData
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CRITERIOS DE
I DISENO BIOCLIMATICO e

MONTHLY DIURNAL AVERAGES LOCATION: Quibdo, -, -
ASHRAE Standard 55-2004 using PMV Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND Radliation Temperature
1600 60
1500 55
HOURLY AVERAGES
1400 50
TEMPERATURE: (degrees C) 1300 45
= DRY BULB MEAN
——— WET BULB MEAN 1200 L
DRY BULB (all hours) 1100 35
TEMPERATURAS MENSUALES POR RANGOS COMFORT ZONE 1000 — _ 130
SUMMER
WINTER 900 |— - \—f/—\— — — -\ —f— — — — 25
(At 50% Relative Humidity) 800 20
RANGOS DE TEMPERATURA MENSUAL-ANUAL
RADIATION: (Whisq.m) 700 =
=1 GLOBAL HORIZ 600 10
1 DIRECT NORMAL
[ DIFFUSE 500 ’ g
400 0
300 -5
[ Display Dry Bulb Temp 10
(all hours) 200 =
| TEMPERATURE RANGE: 100 15
@ -10to 40 °C 0 20
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
O Fit to Data
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CRITERIOS DE
I DISENO BIOCLIMATICO

LOCATION: Quibdo, -, -
RADIATION RANGE Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND <600
HOURLY AVERAGES
DAYLIT HOURS ONLY 1500
RECORDED HIGH - o 1400
AVERAGE HIGH - 1300
MEAN - H
AVERAGE LOW - 1200
RECORDED LOW - o 1100 ° 0 P ° o
. 2]
F‘Q ) o o oo e o . o
RECORDED: 1000 |—==" - ~ s e pe— g
[ DIRECT NORMAL . * e " ] ]
ILUMINACION PROMEDIO POR HORAS- HORAS 0 GLOBAL HORIZONTAL a00
TOTAL SURFACE
DIARIAS SOLAMENTE =
{(Whisg.m per hour) 700
THEORETICAL:
D ——— 600 =
Tilted Su_.lrface Radiation Input: 500
0.0 Tilt degrees from Horizontal 400
 (Vertical = 909)
0.0 | Bearing degrees from South 300
(South = 0°,West = +90°) -
20.0 | % Ground Reflectance
(20% = grass) 100
PLOT: . 0—1:.. °° 2.0 o o 20 a e o o o o ° 0 oo
Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
(® Hourly Avg (O Daily Total
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CRITERIOS DE
I DISENO BIOCLIMATICO e

LOCATION: Quibdo, -, -
RADIATION RANGE Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND
16000
DAILY TOTALS
DAYLIT HOURS ONLY 15000
RECORDED HIGH - 14000
MEAN - H 13000
RECORDED LOWY -
12000
11000
RECORDED:
[ DIRECT NORMAL 10000
[ GLOBAL HORIZONTAL 9000 _ I _ _-
PROMEDIO POR HORAS- HORAS DIARIAS 0 TOTAL SURFACE ~ i _ i _ |
SOLAMENTE (Whisam per day) o I
7000 | : : : : : . . : ’
6000 [ T : - 2 : : : . . : :
. Tilted Surface Radiation Input: 5000 i M 1 1 1 M 1 H M H H H
0.0 | Tilt degrees from Horizontal 4000 - | | | | | | i i | | | i
(Vertical = 90°)
0.0| Bearing degrees from South 3000 L HH ] 1 1 il nt i +HH H : : -
(South = 0%, West = 4907) . AR LH AL | =N HIHH L I=
20.0| % Ground Reflectance
(20% = grass) 1000 5 H H u 1 i
PLOT: 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
(O Hourly Avg (@ Daily Total
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CRITERIOS DE
I DISENO BIOCLIMATICO e

LOCATION: Quibdo, -, -
ILLUMINATION RANGE Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND o .
120000 o -
HOURLY ILLUMINATION 110000 — ° ° o ° . o o
DAYLIT HOURS ONLY ° °e o o °
RECORDED HIGH - o 100000 . ° o
AVERAGE HIGH - o o
MEAN - H 90000
AVERAGE LOW -
RECORDED LOW - o LI
70000
RECORDED:
PROMEDIO POR HORAS- HORAS DIARIAS ] DIRECT NORMAL i
SOLAMENTE [ GLOBAL HORIZONTAL
(lux) 50000 —
40000 2 2 HEH — = — — —
30000 - = — — — — — — H H
20000 - = LS i A HHT H H H1 H
10000 L = — H H = | sl
0 %an  Ffeb  Mar Apr  May Jun Jul Aug Sep Oct Nov Dec Annual
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CRITERIOS DE
I DISENO BIOCLIMATICO

LOCATION: Quibdo, -, -
SKY COVER RANGE Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND
100%
ox HHTHFH FH HFH HH CH—H1+H HH F H B
Total Cloud Cover  100% — ] -
RECORDEDHIGH- o 80% — 1 M M e e e M
AVERAGE HIGH - — — | BE= N
MEAN - E w00 H HH HH HH A — o A 1
AVERAGE LOW - —
RECORDEDLOW- o oo% H  H I 6 I 1 O N I N N HE.
Clear Skies 0 — L]
RANGOS DE COBERTURA DEL CIELO- NUBOSIDAD min inligiiniiei -
40% — L
30%
20%
10%
0%
Jan Febh Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

SEDE CODECHOCO



EVALUACION
I CRITERIOS BIOCLIMATICOS

LOCATION: Quibdo, -, -
WIND VELOCITY RANGE Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND
30
28
26
RECORDEDHIGH- o 24
AVERAGE HIGH -
MEAN - E 22
AVERAGE LOWY - 20
RECORDED LOW - o
(mis) 18
RANGOS DE VELOCIDDA DEL VIENTO 16 - - -
MENSUAL/ANUAL 14 o
12 o - ° o
10 . -
8
6 — — 17 —
2 —1 — — — —
S {in I =
O 0to27mfs Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
@) Fit to Data
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EVALUACION
I CRITERIOS BIOCLIMATICOS

LOCATION: Quibdo, -, -
GROUND TEMPERATURE (MONTHLY AVERAGE) Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND
40
35
DEPTH
(meters) 30
1.0
(Surface is freshly 25 —
mown grass.)
20
RANGOS DE TEMPERATURA
MENSUAL/ANUAL s
10
5
0
-5
TEMPERATURE RANGE: 10
@ -10to 40 °C Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec Annual
(O FittoData
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EVALUACION
I CRITERIOS BIOCLIMATICOS

DRY BULB X RELATIVE HUMIDITY LOCATION: Quibdo, -, -
ASHRAE Standard 55-2004 using PMV Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND | [, 1 el 00— 00 T v
20 o o ° P Q0
80 o. o0 80 .. ."o 80 .. o° 80 o 000 .o'
9000° ®0000" %009
60 60 60 60
40 40 40 40
00000005, 000000, Y000 00000000, 000 000900, Y000,
DryBulb  © 20 "‘“‘T“ 20 200 20 ]'“ 20 ﬂmToe-*
Humidity — © 0 0 0 0
Comfort Zone 0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
JAN FEB MAR APR
Summer
100 100 — 100 100
Winter 0% 000 o 00 g0090% . ... 00° 000 5 . ey .i."‘ ;
At 50% 80 °s g 80 i - 80 o 80 ° 1s°
Relative Humidi *eote” ceote 2 %) | o®
ity 60 60 60 mo 60 -
RANGOS DE HUMEDAD RELATIVA (BULBO . a0 " 20
SECO) 20 - POO‘ Oou 20 000 000 Yooo 20 - “oog {als] 0o 000, 20 - Jnﬂo 000 ¢ °°°1>Ooo
MENSUAL/ANUAL ] | [ |
0 (] 0 0
0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
MAY JUN JUL AUG
100 09° 00a 100 004 0% 100 p0® 9000 100 ........0
80 e as® 80 |- . a® 80 ° age”” 80 e ag0®
% -.. % 000 ¢ '.' % foos '.' ..‘ g0 o
60 Soal 60 60 60
10 40 40 40
4000000, 000 005q 00 000
20 nl:nTu:ﬂ 2 20 m:T:»eﬂ po00 20 ll:nTocﬂ 2 /000 20 ﬂ-'l:ulw 2009000
0 0 0 0
0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
SEP ocT NOV DEC
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EVALUACION
I CRITERIOS BIOCLIMATICOS

. DRY BULB X DEW POINT LOCATION: Quibdo, -, -
ESCENARIO 1 ASHRAE Standard 55-2004 using PMV Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m
40 10 40 40
LEGEND
30 s 30 i Y 30 i 30 —Geta
20 Ww&“mm 20 |58 00ge4a 20 388560058 20 w&s 0040008333
10 10 10 10
Dry Bulb ° 0 (1} 0 0
Dew Point @ -10 -10 -10 -10
0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24 0 4 8 12 16 20 24
Comfort Zone JAN FEB MAR APR
Summer 40 40 40 40
Winmter 30 30 30 30
At 50% 00000, 00000, Y-Sk T =Tk CT
Relative Humidity 20 Bao{ooooos 33 20 [8860ees! Cadssoloos 20 56400030s L2z 20 EER JE
RANGOS DE HUMEDAD RELATIVA (BULBO 0 0 0 0
HUMEDO- PUNTO DE ROCiO) o o o o
MENSUAL/ANUAL
% 8 12162020 o a4 8 121622020 %0 4 8 121162020 Co 4 8 12 16 20 24
MAY JUN JuL AUG
40 40 40 40
30 o 30 =55 30 - 30 555
o0° %o 40 %g 509°°%%00, oﬁo %00
20 ooa 22 20 8985968 20 MWL&% 20 w
10 10 10 10
0 0 0 0
TEMPERATURE RANGE:
® -10t040°C '100 4 8 12 16 20 24 -100 4 8 12 16 20 24 -100 4 8 12 16 20 24 -100 4 8 12 16 20 24
(O FittoData SEP OoCT NOV DEC
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EVALUACION
I CRITERIOS BIOCLIMATICOS

CARTA DE SOL Y SOMBRA

CARTA DE SOL Y SOMBRA

LOCATION: Quibdo, -, - LOCATION: Quibdo, -, -
SUN SHADING CHART Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5 SUN SHADING CHART Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m | Data Source: MN7 999 WMO Station Number, Elevation 43 m
& 90 90
LEGEND LEGEND
20 d o oo o oloool, B © 0P oog oo do0foodoofog, coopoop ©oleoboo
o WARMMOT > 27°C | onoofecaskocoo OOOOCOMF_/E--‘\:G;— R c00odoon,, © WARMMOT > 27°C bo00®0oP0000b 000l oog. | | o-g s-"\\\o 0000640 000d0000d0mo0ng
2 80 80
(SHADE NEEDED) o eposoossho o od R E—— 7ﬁ S (SHADE NEEDED) ~ J-"s 7& =
731 Hours Exposed A N e S e M”‘f- [ e 608 Hours Exposed o L ;(q}"'% \ P »
o P> | 2 o 2 e £
325 Hours Shaded i: B 4 Q’m'\ &_/ - i \;& j&‘ I tm amwsShaued 3 . &, ] By }V, \’I P » I 270
o e A o
(SHADE HELPS) | ol x K i (SHADE HELPS) ] anY / °\
650 Hours Exposed 4 697 Hours Exposed odad o [ ,(/( > SR » !
566 Hours Shaded N n 60 532 Hours Shaded ; n* 60
T C 1 ' T, / 1 c 1
@ COOLICOLD <20°C / " o COOLICOLD <20°C | / e / b fp’ ; w
(SUN NEEDED) 5 3 (SUN NEEDED) 2 ] 3
17 Hours Exposed 710 /"”“ T 194 a0 E 3 Hours Exposed J / 10 = 1 19 o 7 %0 Z
45 Hours Shaded g T f r 56 Hours Shaded q % / e / L) =i ™5 \ 4t @
g “h., 2
B 40 E 1 ] o ’_—ﬂ—‘ 0=
L~ ™ 2 / : /’/ L~ T 2
PLOT MONTHS: PLOT MONTHS: v
s / 30 \ [ s I / e, / 30 \ | 14
WINTER SPRING P ] v WINTER SPRING 7 _ =T | T \ 30
(®) December 21 to June 21 / \ (O December 21 to June 21 el / \ A
SUMMER FALL ~20_ ™, n 20 SUMMER FALL = iy Al A 20 N 20
() June 21 to December 21 7 /"’ I 17 (® June 21 to December 21 7 y (V4 / / B \ > 17
I ~10_ 10 A 10
[ Display Grid — —— (A Display Grid — = S
(] Display Shading Calculator . ) [ Display Shading Cakculator > 1 ~ -
[] Display Obstruction Elevation a o ! q [[] Display Obstruction Elevation ) - |
5 — . 120 60 30 - @GLE 30 60 120 Tnput Ok 120 60 30 » - 30 60 120
[ visplay Opposite Direction EAST SOUTH WEST [] Display Opposite Direction EAST SOUTH WEST
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EVALUACION

Y CRITERIOS BIOCLIMATICOS

CALENDARIO ANUAL DE TEMPERATURA DE BULBO SECO

CALENDARIO ANUAL DE TEMPERATURA DE BULBO SECO

LOCATION: Quibdo, -, - LOCATION: Quibdo, -, -
TIMETABLE PLOT Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5 | TIMETABLE PLOT Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND Derm LEGEND
DRY BULB TEMP ------------ 2 am. DRY BULB TEMP
egres NN ees
ox W <o dem ol <0
sl o - 21 120 0o - 21
6 am.
LR | [ [ [ [ [ [T T T e
27 @ 27 - 38 8 am. 26% @ 27 - 38
0l >38 0l >»38
10 am.
12 noon
NN ..
NN
| .
| oo
or NN o
DRY BULE TEMP DRY BULB TEMP

. @ Monthly Avg (O Dady

O Monthly Avg @) Daily
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EVALUACION
I CRITERIOS BIOCLIMATICOS

LOCATION: Quibdo, -, -
3D CHARTS Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
ESCENARIO 1 Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND
RELATIVE HUMIDITY
(percent)
0% <20
0% [l 20 - 40
1 40 - 60
43% [ 60 - 80
56% >80

IMAGEN 3D SOBRE
HUMEDAD RELATIVA ANUAL

PLOT: (@ Not Shaded () Shaded

RELATIVE HUMIDITY v

@ Monthly Avg (O Daily
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EVALUACION
I CRITERIOS BIOCLIMATICO

LOCATION: Quibdo, -, -
3D CHARTS Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
ESCE NAR' O 1 Data Source: MN7 999 WMO Station Number, Elevation 43 m

LEGEND |

WIND SPEED
(mis)
53% W <2
20 2 - 3
9% B 3 - 5
g% M 5 - 9
1% >0

IMAGEN 3D SOBRE
TEMPERATURA ANUAL

PLOT: (@ Not Shaded () Shaded

\WIND SPEED v

(O Monthly Avg (@) Daily
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EVALUACION
I CRITERIOS BIOCLIMATICOS

LOCATION: Quibdo, -, -
3D CHARTS Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
ESCE NARI O 1 Data Source: MN7 999 WMO Station Number, Elevation 43 m

LEGEND

WIND SPEED
(mis)

19% W <2

65% Il 2 - 3

6 3 - 5

ol 5 - 9

0% Wl >0

IMAGEN 3D SOBRE
VELOCIDAD DEL VIENTO
ANUAL

PLOT: (@ Not Shaded () Shaded

WIND SPEED v

@ Monthly Avg (O Daily
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EVALUACION
S CRITERIOS BIOCLIMATICOS

IMAGEN 3D SOBRE RADIACION HORIZONTAL GLOBAL

IMAGEN 3D SOBRE RADIACION HORIZONTAL GLOBAL

LOCATION: Quibdo, -, -
3D CHARTS Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5 3D CHARTS Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
MN7 999 WMO Station Number, Elevation 43 m Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND LEGEND
GLOBAL HORIZ RADIATION GLOBAL HORIZ RADIATION
Whisam) Whisqm) 642,53" “\“\\\
50% M Night Time 50% [ Night Time \ ‘\
0% W 4 - 158 0% W 4 - 158
0 @ 158 - 316 0 158 - 316 0,00
14% W 316 - 474 149% M 316 - 474
16% l @ >474

PLOT: (@ Not Shaded () Shaded

@ Monthly Avg (O Daiy

GLOBAL HORIZ RADIATION v

16% [l >474

Midnight

PLOT: @ Not Shaded () Shaded

GLOBAL HORIZ RADIATION v

@ Monthly Avg (O Daily
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EVALUACION
I CRITERIOS BIOCLIMATICOS FEE

LOCATION: Quibdo, -, -
3D CHARTS Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
ESCE NARI O 1 _ Data Source: MN7 999 WMO Station Number, Elevation 43 m

LEGEND

SKY COVER
(percent)
o l <10
0% l 10 - 30
0% 30 - 60
69% Il 60 - 80
31% W >80

IMAGEN 3D SOBRE
COBERTURA CIELO-
NUBOSIDAD

PLOT: @ Not Shaded () Shaded

SKY COVER v

@ Monthly Avg (O Daily
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EVALUACION
I CRITERIOS BIOCLIMATICOS

PSYCHROMETRIC CHART LOCATION: Quibdo, -, -
ASHRAE Standard 55-2004 using PMV Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND RELATIVE HUMIDITY  100% ;ﬂ%
— DESIGN STRATEGIES: JANUARY through DECEMBER A /
COMFORT INDOORS 0.2% 1 Comfort(20 hrs) 30 % ad ) .028
100% [l COMFORTABLE 22.2% 2 Sun Shading of Windows(1946 hrs)
0% [l NOT COMFORTABLE 3 High Thermal Mass(0 hrs)
4 High Thermal Mass Night Flushed(0 hrs) 024
5 Direct Evaporative Cooling(0 hrs) WET.BULB
6 Two-Stage Evaporative Cooling(0 hrs) TEMPERATURE
i 7 Natural Ventilation Cooling(0 hrs) DEG.C /
PLOT: [comMFORT MDOORS | 8 Fan-Forced Ventilation Cooling(0 hrs) .020
o 6.6% 9 Internal Heat Gain(574 hrs)
@® Hourly O Daily Min/Max 10 Passive Solar Direct Gain Low Mass(0 hrs) o
CARTA PSICROMETRICA : ® Aivors 5 oo 4.2% 11 Passive Solar Direct Gain High Mass(367 hrs) 016 S
DEFIN | E N DO ZONA DE — 12 Wind Protection of Outdoor Spaces(0 hrs) 2
CONFORT PARA UlBDb —— - through midnight 13 Humidification Onhy{0 hrs) tixd %
r 0 2. gt = - ~ F-' E
Q @ Al Months 0O Months 62.3% 14 Dem‘lmuirﬁcatnon On-ly(545'8 hr.s) ::r - %
30.9% 15 Cooling, add Dehumidfication if needed(2708 h = P
JAN v through lDEC v \ 16 Heating, add Humidification if needed(0 hrs
r
(O One Month Next Month 100.0% Comfortable Hours using Selected Stra/tp" /// .
10 .008
8757 out of 8760 h []
(O OneDay | 1 v || NextDay ¢ ? ) §9<«/
Comfort Zones show: 5
QoOneHour |ta.m. | | NextHour ) . 1
l—‘ Summer clothing on r| " /} . -
TEMPERATURE RANGE: Winter clothing == . T I
@ -10to 40 °C O Fitto Data e
[~ Display Design Strategies T~ 1
) ) -10 5 0 5 10 15 20 25 30 35 40
- [ Show Best set of Design Strategies DRY-BULB TEMPERATURE, DEG. C
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EVALUACION
S CRITERIOS BIOCLIMATICOS e

DESIGN GUIDELINES (for the Full Year) LOCATION: Quibdo, -, -
ESCENARIO 1 ASHRAE Standard 55-2004 using PMV Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
ESCENARIO 1 Best Set of Design Strategies, User Modified Criteria Data Source: MN7 999 WMO Station Number, Elevation 43 m

Assuming only the Design Strategies that were selected on the Psychrometric Chart, 100.0% of the hours will be Comfortable.
This list of Residential Design guidelines applies specifically to this particular climate, starting with the most important first.
Click on a Guideline to see a sketch of how this Design Guideline shapes building design (see Help).

68 Traditional passive homes in hot humid climates used light weight construction with openable walls and shaded outdoor porches, raised above ground
65  Traditional passive homes in warm humid climates used high ceilings and tall operable (French) windows protected by deep overhangs and verandahs

ESTRATEGIAS DE DISE N (0] 56 | Screened porches and patios can provide passive comfort cooling by ventilation in warm weather and can prevent insect problems
“ 4 17| Use plant materials (bushes, trees, ivy-covered walls) especially on the west to minimize heat gain (if summer rains support native plant growth)
SEGUN APLICACION  DEL 59 Inthis climate air conditioning will always be needed, but can be greatly reduced if building design minimizes overheating
MODELO PREDICTIVO DE 37| Window overhangs (designed for this latitude) or operable sunshades (awnings that extend in summer) can reduce or eliminate air conditioning
CONFORT ASHRAE 25 Inwetclimates well ventilated attics with pitched roofs work well to shed rain and can be extended to protect entries, porches, verandas, outdoor work areas
27| Ifsoil is moist, raise the building high above ground to minimize dampness and maximize natural ventilation underneath the building
STANDADRD 55- CARTA 30 High performance glazing on all orientations should prove cost effective (Low-E, insulated frames) in hot clear summers or dark overcast winters
PSICROMETRICA USANDO 32| Minimize or eliminate west facing glazing to reduce summer and fall afternoon heat gain
PMV Y DEFINIENDO ZONA 46| High Efficiency air conditioner or heat pump (at least Energy Star) should prove cost effective in this climate
38 Raise the indoor comfort thermostat setpoint to reduce air conditioning energy consumption (especially if occupants wear seasonally appropriate clothing)
DE CONFORT PARA 42| Onhot days ceiling fans or indoor air motion can make it seem cooler by 5 degrees F (2.8C) or more, thus less air conditioning is needed
QU | B Db 26 A radiant barrier (shiny foil) will help reduce radiated heat gain through the roof in hot climates

53 = Shaded outdoor buffer zones (porch, patio, lanai) oriented to the prevailing breezes can extend living and working areas in warm or humid weather
57 | Orient most of the glass to the north, shaded by vertical fins, in very hot climates, because there are essentially no passive solar needs

33 Long narrow building floorplan can help maximize cross ventilation in temperate and hot humid climates

35 Good natural ventilation can reduce or eliminate air conditioning in warm weather, if windows are well shaded and oriented to prevailing breezes
43 Use light colored building materials and cool roofs (with high emissivity) to minimize conducted heat gain

18 | Keep the building small (right-sized) because excessive floor area wastes heating and cooling energy
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ESTRATEGIAS
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SOUTH
> . " - E . i ) Traditional passive homes in warm humid climates used high ceilings and tall Screened porches and patios can provide passive comfort cooling by ventilation in Use plant materials (bushes, trees, ivy. d walls) especially on the west to
Traditional passive homes in hot humid climates used light weight construction with perable (French) wind p d by deep overhangs and verandahs warm weather and can prevent insect problems minimize heat gain (if summer rains support native plant growth)
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walls and shaded porches, raised above ground
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AIR FLOW TO RIDGE
OR GABLE END VENTS
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/

VANIVAN

HIGH MASS WALLS WITH
EXTERIOR INSULATION

ENTERIOR NSULATION IN HOT/DRY CLIMATES

DECEMBER 21
235

ALL WINOOWS SHADED
LARGE OVERMANGS

2 @

@ o veaTon T @ In wet climates well ventilated attics with pitched roofs work well to shed rain and ca If soil is moist, raise the building high above ground to minimi and
be extended to protect entries, porches, verandas, outdoor work areas maximize natural ventilation underneath the building

IN HOT/HUMID CLIMATES
In this climate air conditioning will always be needed, but can be greatly reduced if Window overhangs (designed for this latitude) or operabl; hades (awnings that
building design minimizes overheating extend in summer) can reduce or eliminate air conditioning
HIGH EFFICIENCY
CONDENSER COIL CCIRCULATING FAN
Cooreoey
EXPANSION VALVE
OUTSIOE AR (LIQUID TO GAS) LOWER TO 55° OR LESS AT NIGHT
DOUBLE PANE
- v
A HEAT Al Low-E - (Now coLo) RAISE TO 80° WHEN HOME DURING DAYTIME
COEFFICIENT = .42 b 4 S . s (OR TO 85* WHEN AWAY)
WARMER OUTDOORAIR " DEHUMIDIFIED AIR
\. 'SERVES THE ROOM
58%
TYPICAL L\j 42%
VISIBLE LIGHT PPAN CATCHES CONDENSED
'MOISTURE AND DELIVERS TO
L CONDENSER FAN FOR DISPOSAL
85° SLEEP [WAKE| AWAY RETURN
371% % - = WARM HUMID AR E
TYPICAL 63% WARM OUTDOOR AIR S FROM THE ROOM. 80°
CONDUCTION
U - FACTOR = .40 Il 75°
03
L FILTER 70
60% \ HIGH EFFICIENCY 65°
40% GAS COMPRESSOR
AND MOTOR 60°-
(GAS TO LIQUID)
55°
@ @ @ MIDNIGHT 6AM  8AM NOON 6PM MIDNIGHT

Raise the indoor comfort thermostat setpoint to reduce air conditioning energy

High Efficiency air conditioner or heat pump (at least Energy Star) should prove cost
consumption (especially if occupants wear seasonally appropriate clothing)

effective in this climate

High performance glazing on all orientations should prove cost effective (Low-E,

. . . Minimize or eliminate west facing glazing to reduce summer and fall afternoon heat
insulated frames) in hot clear summers or dark overcast winters 99 930.0

gain




FEEL AT LEAST 5°F (2.8°C)
COOLER (CAN BE USED ON HOT
DAYS WITH WINDOWS CLOSED)

RADIANT BARRIERS ARE SHINY FOILS WITH
EMITTANCE OF .05 OR LESS WITH AT LEAST 1"
CLEARANCE, ATTIC MUST BE VENTED

=

[/

ATTACHED TO UNDERSIDE OF ROOF DECK -

ATTACHED TO BOTTOM STAPLED BETWEEN TRUSSES DRAPED OVER TOP OF
OF RAFTERS (OFTEN MULTIPLE SHEETS) TRUSSES OR RAFTERS

On hot days ceiling fans or indoor air motion can make it seem cooler by & degrees F T T T i S e e e e e et i e T oEe s Shaded outdoor buffer zones (porch, patio, lanai) oriented to the prevailing breezes
(2.8C) or more. thus less air conditionina is needed can avtand livina and warkina araaec in warm ar hiimid waathar

IMAGE UNDER CONSTRUCTION

Good natural ventilation can reduce or eliminate air conditioning in warm weather, if Long narrow building floorplan can help maximize cross ventilation in temperate and

Orient most of the glass to the north, shaded by vertical fins, in very hot climates,
windows are well shaded and oriented to prevailing breezes hot humid climates

because there are essentially no passive solar needs

SOLAR REFLECTANCE INDEX (SRI)

USE MATERIALS WITH HIGH SRI
FOR MAXIMUM EMISSIVITY TO
MINIMIZE AMOUNT OF HEATR
ABSORBED BY THE ROOF.
FEFLECTANCE AND EMITTANCE
DATA FOR THE MANUFACTURERS
ARE AVAILABLE FROM THE COOL
ROOF RATING COUNCIL,
www.coolroof.org

“There goes the
neighborhood"
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EVALUACION
I CRITERIOS BIOCLIMATICOS

VIENTOS
PREDOMINANTES
ANUALES

WIND WHEEL

LOCATION:

Quibdo, -, -

Latitude/Longitude: 5.4° North, 76.39° West, Time Zone from Greenwich -5
MN7 999 WMO Station Number, Elevation 43 m

Data Source:

LEGEND
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021- 27

W27 - 38

W >38
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O <30

[ 30-70

B >70
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QOneMonth JAN | | NextMonth

Animate
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O Daily Pause
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OoOneDay | 1 v] Next Day
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&

JANUARY - DECEMBER
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WIND WHEEL

LOCATION: Quibdo, -, - LOCATION: iibdo, LOCATION: Quibdo, -,
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Start “Animation” 10 see monthly plots of select the “One Moath™ opion and cycle through months by chcking “Next Moath.
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s CLIMA e

VIACION DE TEMPERATURAS HORARIAS MEDIAS MENSUALES, A PARTIR DE MEDIAS EXTREMAS.
uibdo Lat_oo). 541 ong Gooc 639 Altitud (m’ a3
b ar 1 1

— Humedades relativas horarias

|
TR

ATRATO . CHOCO-COLOMBIA
CLIMA CALIDO-HUMEDO

*LAT 5,60 LONG:76,64 ALT:43 msnm
*TEMP PROMEDIO 26.5 GRADOS.

| EmE EETaE e e *HUMEDAD RELATIVA PROM 82%

il

100 29,1 27,3 27,8 26,5 26,1 25,8 26,2 26,5 26,5 26,1 26,3 26
00 28,7 26,9 27.3 26,1 257 254 257 259 259 25,6 258 25
) 283 26,5 26,8 25,7 253 25,0 253 25,5 25,5 252 25,3 25 o P R E‘ I PI IA( IO N AN N l |AL 8500 m m
.
Tmax 32.7

23,2]

*LLUVIAS 265 dias al afio

temp. confort superior...

/ /]
vee
7

AN NN AR SENEEEENEE lll(fl F}ll

temp confort inferior. ° I -d d . 1 2 3 4 3 6 8 9 10 11 12 13 14515 16 17 18 19 20 21 22 23
Velocidad Viento 3.2 m/s Bt
Isohigras o = Febrero Marzo Abril = Mayo = Junio — Julio ——Agosto — Septiembre Octubre Noviembre [

. *Direcccion predominante SE
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900
Septiembre.
Agosto 800
PERIODO DE MAYOR HUMEDAD R e E 700
surir= — 600
=
mayo 2 s00
s
PERIODO DE R HUMEDAD R st = 400
=
e ‘S 300
Febrero f=q
& 200
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2 3 4 5 8 7 8 9 10 1 12 13 18 15 18 17 18 19 20 21 2 23 24 100
o
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0,0-1000 ®50,0-900 3 3 2 ®50.0600 ®300-400 ©200300 @10,0-200 ©000-10.0 @Q

‘LAT 5,41 LONG:76 ALT: 43 msnm
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D DIAGNOSTICO CLIMA s

CARACTERIZACION CLIMATICA

La temperatura de confort segun Auliciens Tn=17.6+ 0.31(T.amb)=
17.6+(0.31*25.76)=

Temperatura confort Auliciens tn= 17.6+0.31Tamb 17.6+
(0.31*25.76)

Para lo cual arroja una temperatura de confort de 25.6§C, con
un limite superior de 28,1 y un limite inferior de 23,12C

Rango de confort 23,1 d 28,1

TEMPORADA* CARACTE!

* EL TERMINO TEMPORADA NO ES TEN RIGIDO YA QUE SON PERIODOS DONDE SE ACENTUAN MAS LA LLUVIA COMO EN EL PERIODO DE LA PARTE SUPERICR , O UN POCO MENOS DE LLUVIA EN EL PERIODO 2

' Para todos los meses se debe REQUIERE ventilacion natural

A s0e Glimate Consuttant 6.0 BETA (Build 6, Sep 19, 2015)
ES PSYCHROMETRIC CHART LOCATION: Quibdo, -, -
ASHRAE Standard 55-2004 using PMV Latitude/Longitude: 5.4° Norih, 76.39° Wesi, Time Zone from Greenwich -5
L Data Source: MN7 999 WMO Station Number, Elevation 43 m
LEGEND RELATIVE HUMIDITY 100% EO%
COMFORT INDOORS. DESIGN STRATEGIES: JANUARY through DFCEMBER /
= 0.9% 1 Comfort(20 firs) &3
100% Ml COMFORTABLE 22.2% 2 Sun Shading of Windows{1946 hrs) s/ 98% }( i
02 INCT COMFORTABLE 0.0% 3 High Thermal Mass(0 hrs) .
0.0% 4 High Thermal Mass Night Flushec{0 hrsy .
0.0% 5 Direct Evaporative Cooling(0 hrsy
0.0% 6 Twa-Stage Evaporative Caoling 0 hrsy 024
- =\ 0.0% 7 Natural Ventilation Cooling(0 hrs)
0.0% 8 Fan-Forced Ventilation Coolingi® hrs) 1 /
g = 66% 8 Internal Heat Gain{574 hrs) IPERA TURE
- - - 0.0% 10 Passive Solar Direet Gain Low Mass(0 hrsh DEG.C
- . % 1 4.2% 11 Passive Solar Direct Gain High Mass(367 his) 20
. 0.0% 12 Wind Protection of Quldesr Spacesid hrs) ) &
PLOT: | COMFORT INDOORS > 0.0% 13 Humidification Onlyi0 hrs} L o
$2.3% 14 Dehumidification Only(3458 hrs) . a
@ Hourly " Daily MiniMax 30.8% 15 Cooling, add Dehumidfication if neededi2708 hik) % : & o6 E
0.0% 16 Heating, add Humidification if neededi0 hrs) N : ><§. =
\ - 0
@ All Hours L Selected Hours 100.0% Comfortabls Hours using Selected Strategies # L E
lam 0 through midnight 3 (8757 oul of 8760 hrs} . g
Comfort Zones show: 5 g0z 2
@) All Months ) Selected Months Summer clothing on right, L b =
Winter clothing on left / a
AN D through DEC 7
-~ . 14 .08
" OneManth | IAN i NextMonth = 3\10\
=] e
~ - e
1 + Next D.
) One Day ext Day 5 /‘<>(:// e 5
- T sl -y I
. OneHour | lam. 2| | Next Hour — e s
- = = = 1)
- |
TEMPERATURE RANGE: wl — 5
@ -10t0 40 °C ) Fit to Data e sl
= — .
Display Design Strategl
I? splay Design Strategles -10 -5 0 5 10 15 20 25 30 35 40
a | Show Best set of Design Strategies DRY-EULR TEMPERATURE. DEC. €
2
N | Finder Click on Design Strategy to select or deselect. [hack |

CARTA PSICROMETRICA-CLIMATE CONSULTANT —ashrae-
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EVALUACION
S CRITERIOS BIOCLIMATICOS

VMACION DE TEMPERATURAS HORARIAS MEDIAS MENSUALES, A PARTIR DE MEDIAS EXTREMAS.

ihidad guibdo Lat. (3¢.x) 541 Long. (5. x) 76.39 Altitud (m) 43
ene feb mar abr may jun jul ago sep oct nov di
2 max 32,7 30,9 32 30,2 29.8 29,7 30,3 31 30,2 29,7 30,2 29
gmin 26,4 24,7 24,7 23.9 23,6 23,2 23,3 23,3 23,3 23.4 23,3 23
»med 29,6 27.8 28,4 27,1 26,7 26,5 26,8 27,2 27,1 26,6 26,8 26
Lmin 6,141 6,086 6,018 5,940 5,877 5,844 5,857 5,911 5,986 6,061 6,125 6,1
L r_ll'_'lsa\),( 13,551 13,586 12,848 13,610 13,467 13,754 13,107 13,411 13,576 13,231 13,625 13,2
:00 27,9 26,2 26,4 25,4 25,0 24,7 24,9 25,1 25,1 24,9 25,0 24
:00 27,6 235 26,1 25,1 24.8 24,4 246 247 24.8 24,6 24,7 24
:00 27,4 25,8 24.9 24.5 24,2 24,3 24,5 24,5 24.4 24.4 24
:00 25,6 24,7 24.3 24.0 241 242 24.2 24.2 242 24
:00 24.5 24,2 23,8 24,0 24,0 24,0 24,0 24,0 24
:00 24.4 24 1 23,7 23,8 23,9 23,9 23,9 23,9 24
:00 23,6 23,2 23,3 23,3 23,3 23,8 23,7 24
:00 24,4 24,1 23,8 23,9 23,9 23,8 23,8 23,7 =
:00 25,4 25,1 254 255 25,3 25,0 249 24
TEMPERATURAS MEDIAS ANUALES 22 Gl A T - 26
:00 2
:00 28
:00 28
:00 | 309 | 320 | 302 | 298 | 297 | 303 | 30 | 30090 | 297 [ 302 | 29
:00 | 297 | 295 | 3041 | 308 | 308 | 296 | 30,1 | 29
:00 32,3 30,5 ] =293 | 292 | 297 | 304 | 304 | 293 | 298 | 28
:00 31,9 30,0 28
:00 31,3 29,5 28,6 27
:00 30,7 28,9 29,6 28,1 27,7 27,5 27,9 284 28,4 27,7 28,0 27
:00 30,2 28,4 29,0 27,5 27,2 26,9 27,3 27,7 27,7 27.1 27,4 26
:00 29,6 27.8 28,3 27,0 26,6 26,4 26,7 271 271 26,6 26,8 26
:00 29,1 27,3 27.8 26,5 26,1 25,8 26,2 26,5 26,5 26,1 26,3 26
:00 28,7 2680 27,3 26,1 25,7 25,4 25,7 25,9 25,9 25,6 25,8 25
:00 28,3 26,5 26,8 25,7 25,3 25,0 253 25,5 25,5 25,2 25,3 25
t max 32,7
tmin 23,2
promedio 27,3
temp.confort ... 25,6
temp. confort superior.........cccceeeeveee. 28,1
temp confort inferior........................... 23,1
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EVALUACION
S CRITERIOS BIOCLIMATICOS

| ES'"IIACIOII CE HIIIIEDAIES REI.ATI\IAS I'IORARIAS I‘E[IAS IIEIISUAI.E A PARTIR DE MEDIAS EXTREMAS.

ene mar abr mav iul dic
32.7 30.9 32 30.2 23.8 23.7 30.3 3 30.9 23.7 30.2 23.1
296 27.8 28.4 271 26.7 26.5 26.8 27.2 271 26.6 26.8 26.4
26.4 24.7 24.7 239 236 232 23.3 23.4 233 234 233 236

84 85 82 85 87 85 85 83 83 87 86 86

| 80 85 82 86 a7 87 85 83 84 a7 85 83

93 93 938 100 100 100 100 100 100 100 100 100

67 7 67 72 74 73 70 67 67 74 7 77
6.141 6.086 6.018 5.940 5.877 5.844 5.857 5.911 5.986 6.061 6.125 6.156
13.551 13586 | 12.848 13610 13.467 | 13.754 13.107 13.41 13576 13.231 13625 | 13.408

ESTIMACION DE HUMEDADES i
RELATIVAS  HORARIAS  MEDIAS R
MENSUAL A PARTIR DE |
TEMPERATURAS MEDIAS EXTREMAS
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CRITERIOS BIOCLIMATICOS

CENTRO DE ESTUDIOS ENERGIA Y MEDIO AMBIENTE - IAA - FAU - UNT
Datos para el calculo de la situacion de confort, enfriamiento o calefaccion y necesidades de sombra.
INGRESO DE DATOS

ESTACIONM: QUIBDO | |FUENTE: S MM (1981-1980)

ESTIMACION DE DATOS PARA NECESIDADES DE
ENE | FEB | MAR | ABR | MAY | JUN JUL | AGO | SET | QCT | NOWV DIC
TEMPERATURA MAXIMA MEDIA | 32 70| 30.90| 3200 3020| 29.80| 29 70| 30.30| 31.00| 30.90| 29.70| 30.20| 29.10 E N F RIAM I E NTO Y SO M B READO
TEMPERATURA MINIMA MEDIA | 2640 24 70| 2470 2390| 2360 23 20| 23.30| 23.30| 23.30| 23.40| 23.30| 23.60
DIFERENCIAS DE TEMP. 6.30) &.20 7300 630 620 6.50 7.00 770 7600 630 6890 5.50

EME | FEB | MAR | ABR | MAY | JUM JUL | AGO | SET | OCT | NOW DIC

HUMEDAD RELAT. MAXIMA 93 00| 99.00 98.00(100.00(100.00(100.00|100.00|100.00|100.00|100.00]100.00|100.00 CENTRO DE ESTUDIOS ENERGIA Y MEDIO AMBIENTE - IAA - FAU - UNT VOLVER A DATOS @
HUMEDAD RELAT. MiMIMA e7.00| 71 00| 67000 72 00| 7400 72o0| FOoOO| 6700 &7.00| T4.00| 7100/ FT.00 MECESIDADES BIOCLIMATICAS: C=CONFORT - F=FRIO({MNECESIDAD CALEFACCION) - E=MNEC. DE ENFRIAMIENTO
ESTACIONM: QuIiBDO FUEMNTE: S.M.M. (1981-1990)
DIFERENCIAS DE HR 26.00f 28.00] 31.00] 28.00| 26.00| 27.00| 30.00| 33.00f 33.00] 26.00] 29.00| 23.00 EMNE FEB AR PBR MAY UM UL FYeYe) SET ocT OV oG
4
VER RESULTADOS (hacer click scbre la tabla o grafico que se quiere ver) 2 c
3 =
N 4 C
NECESIDADES DE ENFRIAMIENTO., CALEFACCION O CONFORT | | NECESIDAD DE SOMBRA | 5 C
51 c
GRADOS HORAS MENSUALES | | GRADOS DIA MENSUALES | ; g
9 c
CENTRO DE ESTUDIOS ENERGIA Y MEDIO AMBIENTE - 1AA - FAU -UNT VOLVER A DATOS @ 12
' 12
ESTACION: QuUIBDO FUENTE: SN, (1981-1990) 13
. 14
NECESIDADES DE SOMBRA PARA TRASLADAR AL DIAGRAMA DE TRAYECTORIAS SOLARES EN PROYECCION CILINDRICA DESARROLLADA. 15
TRASLADAR DOMDE SE INDIQUE EL VALOR "S", CORRESPOMNDIENTES A LAS HORAS %Y MESES, AL DIAGRANMA 15
17
EMNE FEB MAR ABR MaY JUM JUL AGO SET ocT NOW Dic 18
HE 19
% 20
§ 3 21
gii 22
£ 5 & 23
et s i s s & s s S 24
S 5 s s 5 5 s 5 = FRIO
s 5 s s s s s e s CONF.
s 5 s s s 5 s =] s ENF.
s e s s = s s e s TOT.F 0 % F. 00 |ToTC 71 % C. 247 ITOTE 217 % E. 75.3
= 5 5 5 = = 5 5 5
et s £ = = = s s £
s s s s s s s s s
£ 5 £ 5 = i s 5 £
£ 5 £ 5 = = & 5 £
TOTAL [ 5 [T 12 T 12 [ 41 [ 10 [ 10 [ 10 | 10 [ 10 [ 10 [ 10 [ 1o
% DE SOMBRA: | T2.22222 _I
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EVALUACION
I CRITERIOS BIOCLIMATICOS

NECESIDADES DE ENFRIAMIENTO ANUAL

CENTRO DE! ESTUDIOS ENERGIA Y MEDIO AMBIENTE - IAA - FAU - UNT VOLVER A DATOS O CENTRO DE ESTUDIOS ENERGIA Y MEDIO AMBIENTE - IAA - FAU - UNT VOLVER A DATOS o
ESTACION:  QUIBDO ‘ _FUENTE: SM.N. (1981-1990) . ESTACION: QUIBDO _ _FUENTE: S.M.N. (1981-1990) §
GRADOS HORAS DE CALEFACCION Y ENFRIAMIENTO - TOTALES ANO CALEFAC. 0 ENFRIAM.[ 18896 GRADOS HORAS DE CALEFACCION Y ENFRIAMIENTO - TOTALES ANO CALEFAC. 0 ENFRIAM.[ 18896
GRADOS DIAS DE CALEFACCION Y ENFRIAMIENTO - TOTALES ANO CALEFAC. 0 ENFRIAM. 621 GRADOS DIAS DE CALEFACCION Y ENFRIAMIENTO - TOTALES ANO CALEFAC. 0 ENFRIAM. 621
GRADOS HORAS DE CALEFACCION Y ENFRIAMIENTO, POR MES GRADOS DIiA DE CALEFACCION Y ENFRIAMIENTO, POR MES
3500 120
W
uwy
&
3000 100 8
a K
2500 &
\ S 80 o
AN
2000 2 — \§/C\
~— - ™
\D/ \; o 5 - e Q 60 {3 o -
- 0 ) ¥l
1500 8 ¢ ° —n 8 & \g\L %\ ;
bt - wn -+ [=2]
- = g ™
1000 ~0
500 20
0 '_C T C T C T C T 0 T C T C T C T C T C T C T O_| 0 A C . C . C . 0 . 0 . 0 . 0 . c r C . C . C . O
EME FEB  MAR  ABR  MAY JdN 2 JdL Ae0  SeT  OST  Nev D ENE FEB MAR ABR MAY  JuN  J8L  AB0 SET  OST NeV DI
[ =-GHCAL —o-GHENF | [ <—GOCAL —o-GDEW |
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CRITERIOS BIOCLIMATICOS

" TEMPERATURAS PROMEDIO MENSUALES
Latitud 541N
Ciudad QUIBDO 35

Paiz | Ir a Isotermas >

<] Regresar al Inicio 25

Ir a Grafica Solar [>

Ir a Elevacion [> 20 S
Ir a Isolermas [> L :: ESTIMACION DE
5 . TEMPERATURAS
—s ANUALES PARA
10 . DETERMINAR
o TEMPERATURA DE
51 CONFORT SEGUN
AULICIENS

1T 2 3 4 5 & 7 8 8% 10 11 12 13 14 15 16 17 18 159 20 21 22 23 24

Horas

La temperatura de confort segun Auliciens Thn=17.6+ 0.31(T.amb)=
17.6+(0.31*%25.76)=

Temperatura confort Auliciens tn= 17.6+0.31Tamb 17 .6+
(0.31*%25.76)

Para lo cual arroja una temperatura de confort de 25.69C, con
un limite superior de 28,1 y un limite inferior de 23,12C

SEDE CODECHOCO




I CRITERIOS BIOCLIMATICOS

CARTA SOLAR- GEOMETRIA
905 4 SOLAR PARA EL PROYECTO
190 N 1/
e : i LAT 5,60 LONG:76,64
[111] oy ] -
] I = ;L-E“ — I e
"L'L‘:{r)?-’//j%{ﬁ'-_ _l = ]I_
WL e —ij—E
: 1
rJ: 1: . 1 I:
TR b AN SO B
oo N ;'
T = ]
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EVALUACION
I CRITERIOS BIOCLIMATICOS i

ESTRATEGIAS DE CLIMATIZACION PASIVA

FACTOR ESTRATEGIA DISPOSITIVOS

RADIACION PROTEGER ALEROS P.SOLES VEGETACION FORMA
TEMPERATURA DISIPAR CUBIERTA VERDE MURO DOBLE VEN.
VENTILACION VENTILAR V. CRUZADA/SELECTIVA  PATIO INTERIOR
HUMEDAD EVACUAR V. CRUZADA G. ABERTURAS

SEDE CODECHOCO



APLICACION EN SITIO.




EVALUACION

El emplazamiento se encuentra a

ocho minutos de la ciudad de

Quibdo distante aproximadamente g
a cinco kildmetros de la capital. Se §
realizd una adaptacion e
implantacion a la  topografia
existente en un terreno irregular;
que se encuentra al borde de la via
que de Quibdd c%ndu -

M metros lineales en
longitudinal norte-sur

= depresion hacia el este, lo que
determind la prioridad para
disminuir dos cotas en toda su
extension para privilegiar una
extension mayor del area util, es

M decir extender la superficie plana
del terreno ESCENARIO 2 ESCENARIO 1

LAT 5,60 LONG:76§R

Google
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EVALUACION
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Planteamiento arquitectonico espacial.
y de relacion de funciones segun
interdependencias con énfasis en el
entorno para su implantacion,
interpretando la labor misional de la
entidad como salvaguarda del medio
ambiente.
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'Y VENTILACIONE
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Y VE NTI LACION La conformacion de los edificios favorece la ventilacion natural y

disminuye las cargas energéticas por radiacién, creando zonas de
sombra al interior tipo “pasillos laterales perimetrales” . Con una
distribucion en planta libre y un sistema de evacuacién de aire
caliente a nivel superior para favorecer el efecto chimenea.

Y VEMTILACIO
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S PROY. ARQUITECT.
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FACHADA OCCIDENTAL

& FACHADA FRCNTAL

~ OPTIMIZACION DE VENTILACION POR CONVECCION, SE ERIGEN TODOS LOS EDIFICIOS 1,30 MTS DEL NIVEL DE TIERRA.

FACHADA ORIENTAL =

L

il
I

I

|

FACHADA SUR \

é FACHADA LDEREC]—IA

a

-

Sfavatal

\Y=b)= 60/p)Z8FACHADA NORTE

7
,’/ -~
.- L

7// %

4 FACHADA L FQUERDA




EVALUACION

ESCENARIO 3

ESCENARIO 2
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EVALUACION
S CRITERIOS BIOCLIMATICOS F

EFICIENCIA

Se plantea una edificacién con
estandares de sostenibilidad y
que cumplan con parametros
de eficiencia constructiva,
energética, luminica, y de
consumo de agua., entre
otros, para un entorno de
clima calido humedo.

SEDE CODECHOCO




* ENTORNO Y VEGETACION.

Respeto a las zonas verdes y conservacion de
las mismas para disminuir ganancias térmicas
por zonas duras y utilizacion de arboles en
direccion del viento predominante para
favorecer perdidas energéticas en la
edificacion por ventilacidon convectiva.

« MANEJO DE AGUAS LLUVIAS Y GRISES
Eficiencia en consumo de Agua, reutilizacion
de aguas grises y recoleccion-utilizacién de
aguas lluvias para uso de los aparatos .

*  MATERIALES Y MANTENIMIENTO

Uso de materiales de bajo consumo
energético, bajo mantenimiento vy larga vida
util aumentando la LCC Life Cicle Cost) para
disminucion de la huella Ecolégica. (Foot
Print) . Aluminio, vidrio, poca pintura.
Cubiertas de alto poder reflectivo y aislante

EVALUACION
S CRITERIOS BIOCLIMATICOS

]
O ék

Y @)
v

* ENERGIAS LIMPIAS

Utilizacion de energia solar en las
edificaciones con paneles solares, uso de
iluminacion tipo Led de bajo consumo vy
alta duracién. En interiores y exterior

SEDE CODECHOCO

EFICIENCIA

« ADECUACION TOPOGRAFICA.
Adecuacion a la topografia existente
nivelando solamente en dos cotas para
mantener relacidon visual con el entorno vy
elevacion de las edificaciones a 1, 30 metros
sobre el nivel del suelo para facilitar la
ventilacion natural y el enfriamiento
convectivo de las mismas .

* DISPOSICION VOLUMETRICA Y
ORIENTACION.

Orientacion de las edificaciones en sentido

Norte Sur para disminuir  ganancias

energéticas y disminucién de costos por
acondicionamiento de aire. Edificaciones
aisladas para favorecer ventilacion e
iluminacién natural durante el dia




EVALUACION
S CRITERIOS BIOCLIMATICOS F

DISPOSITIVOS DE PROTECCION SOLAR-ALEROS Y PARTESOLES

El concepto inicial es de un volumen
contenedor de funciones donde éstas
mantengan un estrecho vinculo con el paisaje &

del cual la naturaleza es la protagonista y las |
visuales se enmarcan desde y hacia el edificio &

para tener un contacto permanente con el S
medio natural donde se encuentra inmerso. [
Los edificios no compiten con la naturaleza, se
mimetizan a su justa escala.

SEDE CODECHOCO



EVALUACION

DISPOSITIVOS DE PROTECCION SOLAR-ALEROS

Para lograr tal fin se disefi6 @t &
un volumen permeable s
para facilitar la ventilacion
cruzada, con materiales de
baja conductividad en su
envolvente, con
protecciones solares para
evitar las ganancias
térmicas al interior. Se
busca un lenguaje
moderno, sencillo,
eficiente con un lenguaje
minimalista en planta libre,
con un esquema serial que
se repite en los tres
volumenes administrativos
principales con un area
superficial de 420 M2 cada
uno,

_+ T '|____|__+ ———

BLOQUEZ




EVALUACION

DISPOSITIVOS DE PROTEC

Se tuvo en cuenta |la
cultura regional en |la
conformacion volumétrica
de la edificacion con
volumenes de dos pisos de
altura, para no interrumpir
la visual paisajistica vy
potencial del terreno y se
plantea la implantacion de
especies endémicas en su
exterior y entre |las
edificaciones para lograr
una armonia  espacial,
estética y visual y que
ademas refuerce la idea de
inmersion en el contexto
natural que es uno de los
principales postulados.

SEDE CODECHOCO



EVALUACION
S CRITERIOS BIOCLIMATICOS F

'DISPOSITIVOS DE PROTECCION SOLAR-PARTESOLES

B |as  zonas duras  son
¥¢ claboradas y combinadas
= con grama para disminuir
las ganancias por radiacion
al interior y procurar
ambientes mas frescos al
& exterior. Buscando
¥ disminuir las distancias
para favorecer el wuso
peatonal.
¢ La iluminacion exterior se
BWE realiza con postes e §
i iluminacién LED espaciados 3
m segln las normas RETIE v Ll
demds normas vigentes. _'

SEDE CODECHOCO



L

© 3 u |
¥ & &
B I
E I
[ — —F

GRAFICA SOLAR
EQUIDISTANTE

Aleros, partesoles e
- irradiancia sobre muros
(w/h/m?2).

EVALUACION

FACHADA OCCIDENTAL.

GRAFICO ESQUEMATICA FACHADA INCIDENTE
ORIENTACION 270¢

Aleros, partesoles e irradiancia sobre
muros (w/h/m?2).

IL. Del clima
Temperaturas maximas mensuales Temperaturas minimas mensuales
M A i J J u} I ] E M 4 M J J 1 ] N ]

E [ ] iy 5 [ iy 5
220 20] 20 3 0] 0 12 10 10| 200 10 | 13| 0| 120 50| 20| 00 00| 0] 12 o] ]

IV. Resultados

| Eficiencia de dispositivos Eficiencia del alero i Eficiencia de los partesoles [SIER %

\ B > ;
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EVALUACION

g T o —"——f FACHADA ORIENTAL.
JINERI & g%g 30 GRAFICO ESQUEMATICA FACHADA INCIDENTE
e | ORIENTACION 902
J 7 ; ; ﬁ? 7 | Aleros, partesoles e irradiancia sobre
I AT TS B | BT B muros (w/h/m2).
S i S SV S| S S (w/h/m?2)
[ E‘ ﬁ' ‘ ‘ IFH.IDshﬁ:ckmh
: fq] ; % % ‘ nato decimal.
E ] g Norte= 0F; Este = 90°; Sur=180°;
PO B ; : ‘ Oeste=270°
M ‘ Norte
5 —— : £ ; o —
T B

GRAFICA SOLAR EQUIDISTANTE FACHADA
ORIENTAL

Aleros, partesoles e irradiancia
sobre muros (w/h/m?2). IV, Resultados

Eficiencia de dispositivos Eficiencia del alero
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=.. GRAFICA SOLAR EQUIDISTANTE

FACHADA NORTE
Aleros, partesoles e
irradiancia sobre muros

(w/h/m?2).

EVALUACION

FACHADA NORTE.

GRAFICO ESQUEMATICA FACHADA INCIDENTE
ORIENTACION 0¢

Aleros, partesoles e irradiancia sobre
muros (w/h/m?2).

I11. De la fachada
Orientacion “ Dimensiones

IV. Resultados

Eficiencia de dispositivos Eficiencia del alero % Eficiencia de los partesoles %
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EVALUACION

FACHADA SUR.

GRAFICO ESQUEMATICA FACHADA INCIDENTE
ORIENTACION 1802

Aleros, partesoles e irradiancia sobre
muros (w/h/m?2).

Aleros, partesoles e
irradiancia sobre muros

(w/h/m2).

7
gy o

111 De la fachada
Orientacion Dimensiones

IV. Resultados

Eficiencia de dispositivos Eficiencia del alero
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EVALUACION
I CRITERIOS BIOCLIMATICOS i

“COMPONENTES DELATEJA

= 222  HUNTER DOUGLAS DOUGLAS.

T FELICULA BE PRE-TRATAMIENTS
PERFIL

2500 13T | M0C ) BIEC H—

BAZE WETALIGA EN ALLIZING O ALUIM KD

FORMA DE INSTALACION

DETALLE DE L& UNIGN ENTRE MGDULOS DE COMPONENTES
Y GLIP DE FIIACION

uuuuuuuuu

CUBIERTAS DECK SANDWICH TIPO C—
HUNTER DOUGLAS DOUGLAS

Cubierta en Aluzinc o Aluminio con pintura (
Cubiertas para disminuir las Blanca porcelana 7200 o Blanco Nieve 7000)

ganancias térmicas al interior. Blanco Blanco en poliester horneable por ambas caras,
norcelana nieve 7000 longitud segun disefio.. La bandeja interior

7200 para efectos acusticos debe ser perforada
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EVALUACION
CRITERIOS BIOCLIMATICOS

CORTASOL ACCIONABLE Cielo raso Reticular Cielo raso Deltaline de
TERMOBRISE Cell'y Minicell Hunter Douglas o similar,

HunterDouglas® HunterDouglas® para las dreas de oficina en
o similar para las areas o similar para las Verde general color blanco o
exteriores de pasillos y areas exterioresde  primavers segun disefio

oficinas en general pasillos y oficinas 7045
fachadas NORTE,SUR Y en general
OESTE

SEDE CODECHOCO




EVALUACION
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CORTASOL ACCIONABLE ) .
TERMOBRISE HunterDouglas® Cielo raso Woodline de Hunter
g Douglas o similar, color Goiabao

o similar para las areas exteriores o
. . blanco. Para el auditorio y salones de
de pasillos y oficinas en general .
reuniones

fachadas NORTE,SUR Y OESTE
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ANEXOS SOPORTES ARQUITECTO.
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MNACIONAL DE ARQUITECTURA
Y SUS PROFESIONES AUXILIARES

CONSEJO PROFESIONMI ,& MEMORIA DESCRIPTIVA
-

E178445

CERTIFICA

Que el Arguitecic JHON FREDY ASPRILLA MOSQUERA identificado{a) con Cedula de
Ciudadania Mo, 71888554 de Medellin, registra matricula profesional Mo, 0S700-47428.
expedida en cumplimients a la Resclucidén Mo 00094 del 12 de Agosto de 1993 por el Consajo
Profesional Macional de Ingenieria y Arguiteciura.

CPUBLICA DE
COLORMEBIA

La matricula profesional actualmente == encuenfra wigente y no presenta sanciones
disciplinarias en el sjercicio de su profesion por el Consejo Profesional Nacional de Arquitectura
¥ sus Profesiones Auxiliares.

El presente cerfificado tiens wuna vigencia de seis (B) meses a partir de la fecha de su
expedicitn.

La anterior informacion comesponde en su integridad con los datos del Registro de Arguitectos y
Profesionales Auxiliares de la Arguitectura.

REPUBLICA DE
COLOMELA

ek st cogn o i 13y 2 6 155 L3 P73 i o i e ARQUITECTYURA BIOCLIMATICA Y SOSTENIBILIDAD:

Dada en Bogota, D.C a los 01 dias del mes de= Junio de 2017.

DIANA mmn&
Directora Ejecutiva

Para werficar |a Inbegridad y autenticidad de esie documeanto Ingrese a la pagina web
CONas Qo CINaE/ Sl -de-gutent chiac-tel-cer e 0t wigen ci-Danis)

R R JHON FREDY ASPRILLA MOSQUERA
ARQ. MAGISTER ARQ BIOCLIMATICA UNIVERSIDAD COLIMAWIEXICO — ISTHMUS PANAMA

Carmrera & Mo. 26B8-85 Oficina 201, Bogota — Colombia

PEX 3502700 Fax: 362700 Opeson 1 CC 71.698.554 DE MEDELLIN
| - sasowopnas oau oo M.P. 05700-47428 DE ANTIOQUIA

“ Cualquier modificacion a los planos y disefio bioclimatico sin autorizacion no
serdn responsabilidad del autor”.
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