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Apéndice E. Gréficas de PPD y PMV

NOTA: En la siguiente grafica psicométrica, la linea abscisa es la temperatura de bulbo seco y la
temperatura media radiante (MRT) es fija, controlada por la entrada de los datos que fueron
tomados en sitio. Cada punto en la gréafica tiene el mismo MRT, el cual define el limite de la zona
de confort. De esta forma puede observar como los cambios en MRT afectan el confort térmico.
También se puede usar el botdn de temperatura operativa, cada punto tendra aproximadamente el

mismo MRT.
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llustracion 24 Tabulacion de datos para hallar el pmv y ppd, (T14-apto205).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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llustracion 25 Illustracion 18 Tabulacion de datos para hallar el pmv y ppd, (T14-apto206). Elaboracién a partir de
la herramienta - CBE Thermal Comfort Tool
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Grafica de PPD y PMV torre 14. Apto 305
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lustracion 27 Tabulacién de datos para hallar el pmvy ppd, (T14-apto305).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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lustracion 29 Tabulacién de datos para hallar el pmvy ppd, (T14-apto404).

Drybulb Temperature [°C]

Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool

Grafica de PPD y PMV torre 3. Apto 203
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lustracion 30 Tabulacién de datos para hallar el pmv y ppd, (T3-apto203).
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Grafica de PPD y PMV torre 3. Apto 301
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lustracion 31 Tabulacién de datos para hallar el pmv y ppd, (T3-apto301).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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llustracion 32 Tabulacidn de datos para hallar el pmv y ppd, (T3-apto401).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool

Humidity Ratio [gw / kgda]

320



ANALISIS DE LAS METODOLOGIAS PARA EVALUAR EL CONFORT TERMICO

Grafica de PPD y PMV torre 3. Apto 402
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llustracion 33 Tabulacién de datos para hallar el pmv y ppd, (T3-apto402).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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lustracion 34 Tabulacién de datos para hallar el pmv y ppd, (T6-apto204).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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Grafica de PPD y PMV torre 6. Apto 206
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lustracion 35 Tabulacién de datos para hallar el pmv y ppd, (T6-apto206).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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[lustracion 36 Tabulacion de datos para hallar el pmv y ppd, (T6-apto304).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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Grafica de PPD y PMV torre 6. Apto 305
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lustracion 37 Tabulacién de datos para hallar el pmv y ppd, (T6-apto305).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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Grafica de PPD y PMV torre 6. Apto 406
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lustracion 39 Tabulacién de datos para hallar el pmvy ppd, (T6-apto406).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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lustracion 40 Tabulacién de datos para hallar el pmvy ppd, (T7-apto201).

ASHRAE-55 EN-15251 Compare Ranges

Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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Grafica de PPD y PMV torre 7. Apto 202
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lustracion 41 Tabulacién de datos para hallar el pmvy ppd, (T7-apto202).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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lustracion 42 Tabulacién de datos para hallar el pmv y ppd, (T7-apto203).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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Grafica de PPD y PMV torre 7. Apto 301
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llustracion 43 Tabulacién de datos para hallar el pmvy ppd, (T7-apto301).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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Grafica de PPD y PMV torre 7. Apto 303

CBE Thermal Comfort Tool

Select method: PMV method

Air temperature

30.66 . °C Use operative temperature
Mean radiant temperature

26.84 . °C

Air speed

0.1 : m/s Local air speed control
Humidity

59.16 . % Relative humidity
Metabolic rate

2 2 met Typing: 1.1
Clothing level

0.31 Z clo Typical summer indoor
2 Create custom ensemble

= Dynamic predictive clothing

B LEED documentation

Globe Specify SI Local
temp Solaegal pressure P discomfort

Help

ASHRAE-55 EN-15251 Compare Ranges Upload

X Does not comply with ASHRAE Standard 55-2013

lustracion 45 Tabulacién de datos para hallar el pmvy ppd, (T7-apto303).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool

Grafica de PPD y PMV torre 7. Apto 401

CBE Thermal Comfort Tool

Select method:

PMV method

Air temperature

31.5 : G Use operative temperature
Mean radiant temperature

28.73 [.|°C

Air speed

0 : m/s Local air speed control
Humidity

61.66 . % Relative humidity
Metabolic rate

il - met Typing: 1.1
Clothing level

0.24 _clo Typical summer indoor
2 Create custom ensemble

2 Dynamic predictive clothing

o LEED documentation

Globe Specify SI Local
temp SolarCal pressure  IP discomfort

Help

PMV 4 74
PPD 66%
Sensation Warm
SET 33.0°C
Psychrometric chart (air temperature) v
to 306 °C J 0
th 584 % /
Wa: 16.2 gwlkgea s/
tw 240 °C 25
tee 214 °C
41.4 kJ/kg =
S
20 2
=
=2
2
15 =
2
3
E
E
10 T
5
0
10 6
Dry-bulb Temperature [°C]
ASHRAE-55 EN-15251 Compare Ranges Upload
X Does not comply with ASHRAE Standard 55-2013
PMV 1.46
PPD 48%
Sensation Slightly Warm
SET 28.3°C
Psychrometric chart (air temperature) >
te 314 °C P
o627 % /S S
Wa 182 gulkges PNy
tw 255 °C 4 / /125
to 233 °C A S
h 467 kilkg o

Dry-bulb Temperature [°C]

lustracion 46 Tabulacién de datos para hallar el pmvy ppd, (T7-apto401).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool

Humidity Ratio [g, / kg, 1
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ANALISIS DE LAS METODOLOGIAS PARA EVALUAR EL CONFORT TERMICO

Grafica de PPD y PMV torre 7. Apto 402

CBE Thermal Comfort Tool ASHRAE-55 EN-15251 Compare
Selectmethiod: PMV method % X Does not comply with ASHRAE Standard 55-2013
Air temperature PMV with elevated air speed 1.04
30.76 : SC Use operative temperature PPD with elevated air speed 28%
Sensation Slightly Warm
Mean radiant temperature SET 28.2°C
28.2 |-ffC
Drybulb temperature at still air 27.7°C
Air speed Cooling effect 3.0°C
0.33 : m/s Local air speed control
Humidity < Psychrometric chart (air temperature)
60.1 . % Relative humidity -
Metabolic rate & 30 G
Vet o h 615 %
2 - shyping:1at Ws 17.1 guikges
two 246 °C
Clothing level
2 - tee 223 °C
0.13 _ clo Typical summer indoor - kilkg
2 Create custom ensemble
- Dynamic predictive clothing
o LEED documentation
Globe Specify SI Local ?
temp Solastal pressure IP | discomfort = Help

Dry-bulb Temperature [°C]

llustracion 47 Tabulacién de datos para hallar el pmv y ppd, (T7-apto402).

Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool

Grafica de PPD y PMV torre 7. Apto 403
CBE Thermal Comfort Tool

ASHRAE-55 EN-15251 Compare

Selectreinod AN mietfiork - X Does not comply with ASHRAE Standard 55-2013
Air temperature PMV 127

28.2 : G Use operative temperature PPD 39%

Sensation Slightly Warm

Mean radiant temperature SET 29.8°C
26.02 . °C

Air speed

pe = . Psychrometric chart (air temperature)

0.1 - m/s Local air speed control

Humidity tew 281 °C

69.56 - % Relative humidity - 108 %

gwikgds

Metabolic rate

2 Z met Typing: 1.1 -
Clothing level

0.13 . clo Typical summer indoor

53 Create custom ensemble

2 Dynamic predictive clothing

o LEED documentation

Globe Specify = SI Local ?

temp Selarcal pressure  IP | discomfort  Help

lustracion 48 Tabulacién de datos para hallar el pmvy ppd, (T7-apto403).
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Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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ANALISIS DE LAS METODOLOGIAS PARA EVALUAR EL CONFORT TERMICO

Grafica de PPD y PMV torre 8. Apto 201
CBE Thermal Comfort Tool

Select method:

Air temperature

32:2 k¢

Mean radiant temperature
29.41 . °C

Air speed

0.13 _ mis
Humidity

53.63 . %

Metabolic rate

ASHRAE-55 EN-15251 Compare
EMV;mediod v X Does not comply with ASHRAE Standard 55-2013
PMV 1.66
Use operative temperature PPD 59%
Sensation Warm
SET 29.1°C

Local air speed control

Relative humidity

a1 _ met Typing: 1.1
Clothing level
0.3 : clo Typical summer indoor
2 Create custom ensemble
2 Dynamic predictive clothing
o LEED documentation
Globe Specify SI Local
temp Solarcal pressure  IP discomfort

Psychrometric chart (air temperature)

tw 322 °C
th 546 %
Ws 165 gwkgas
two 246 °C
217 °C
423 kJikg

Help

10 12 14 16 18 20 22 24 26 28 30
Dry-bulb Temperature [°C]

Ranges

lustracion 49 Tabulacién de datos para hallar el pmv y ppd, (T8-apto201).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool

Grafica de PPD y PMV torre 8. Apto 202

CBE Thermal Comfort Tool

Select method: PMV method e
Air temperature

32 : e Use operative temperature
Mean radiant temperature

3046 . °C

Air speed

0.23 : mis Local air speed control
Humidity

51.16 . % Relative humidity -
Metabolic rate

1 2 met Typing: 1.1 v
Clothing level

0.15 . co Typical summer indoor -
2 Create custom ensemble

2 Dynamic predictive clothing

] LEED documentation

Globe Specify Local 2
T LRl e e dscontore?| MHan

ASHRAE-55 EN-15251 Compare Ranges Upload

X Does not comply with ASHRAE Standard 55-2013

PMV with elevated air speed 115

PPD with elevated air speed 33%

Sensation Slightly Warm

SET 27.2°C

Drybulb temperature at still air 31.0°C

Cooling effect 1.0°C

Psychrometric chart (air temperature) -

te 320 °C s r
th 521 % /S S
Wa 156 gukgsa &
tw 241 °C
tep 208 °C

401 kiikg

Pinr_huilh Tamnaratira 1901

Humidhy Ratio [g, / kg,y;]

llustracion 50 Tabulacidén de datos para hallar el pm\;y ppd, (T8-apto202).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool

Upload

L r30

Humidity Ratio [gw ! kgda]
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ANALISIS DE LAS METODOLOGIAS PARA EVALUAR EL CONFORT TERMICO

Grafica de PPD y PMV torre 8. Apto 204

CBE Thermal Comfort Tool

Select method: PMV method

Air temperature

32.23 : G Use operative temperature
Mean radiant temperature

30.74 . °C
Air speed

0.13 : mis Local air speed control
Humidity

56.63 . % Relative humidity
Metabolic rate

oA : met Typing: 1.1
Clothing level

0.26 Z clo Typical summer indoor
2 Create custom ensemble

2 Dynamic predictive clothing

D LEED documentation

Globe Specify SI Local

temp SolarCal pressure  IP discomfort

Ilustracion 51 Tabulacion de datos para hallar el pmv y ppd, (T8-apto204).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool

Héip

ASHRAE-55 EN-15251 Compare

X Does not comply with ASHRAE Standard 55-2013

PMV 1.95
PPD 75%
Sensation Warm
SET 29.9°C

Psychrometric chart (air temperature)

tw 322 °C

5717 %

Ws 175 gwkges
tw 253 °C

27 °C
kilkg

Dry-bulb Temperature [°C]

Grafica de PPD y PMV torre 8. Apto 206

CBE Thermal Comfort Tool

Select method: PMV method
Air temperature
31.96 : 20 Use operative temperature
Mean radiant temperature
30.06 . °C
Air speed
0 : m/s Local air speed control
Humidity
64.1 =% Relative humidity
Metabolic rate
1 2 met Typing: 1.1
Clothing level
0.13 : clo Typical summer indoor
4% Create custom ensemble
2 Dynamic predictive clothing
o LEED documentation
Globe Specify SI Local
temp Solarcal pressure  IP discomfort

lustracion 52 Tabulacién de datos péra h’allar el Br?w'\'/iylp;p;&, (T8-apto206).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool

Help

ASHRAE-55 EN-15251 Compare

X Does not comply with ASHRAE Standard 55-2013
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ANALISIS DE LAS METODOLOGIAS PARA EVALUAR EL CONFORT TERMICO

Grafica de PPD y PMV torre 8. Apto 301

CBE Thermal Comfort Tool

ASHRAE-55 EN-15251 Compare

Selsctmethod: Eiignet o i X Does not comply with ASHRAE Standard 55-2013
Air temperature PMV 1.82

32.7 0 Use operative temperature PPD 68%

Sensation Warm

Mean radiant temperature SET 30.7°C

28.68 . °C

Air speed

= - 7 Psychrometric chart (air temperature)

0 . mis Local air speed control

Humidity te 328 °C

53 1% Relative humidity - thi 533:%

Wa 167 gwlkg s

Metabolic rate

1.6 Z met Typing: 1.1 -
Clothing level

0.13 I clo Typical summer indoor 2

2
=]

Globe
temp

llustracion 53 Tabulacion de datos para hallar el pmv y ppd, (T8-apto301).

Solarcal Specify SI Local

Create custom ensemble
Dynamic predictive clothing

LEED documentation

2
pressure  IP discomfort  Help

Dry-bulb Temperature [°C]

Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool

Grafica de PPD y PMV torre 8. Apto 305

CBE Thermal Comfort Tool ASHRAE-55 EN-15251 Compare Ranges
Selectaptioa: B ettiod - X Does not comply with ASHRAE Standard 55-2013
Air temperature PMV 240
3970 2]fC Use operative temperature PPD 91%
Sensation ‘Warm
Mean radiant temperature SET 34.4°C
Shalis e 1Y
Aspeed__ 7 Psychrometric chart (air temperature) -
0 S mis Local air speed control
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- : o th 517 % £ 7
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B2 e Wa 161 gulkges P e
. 5 /
Metabolic rate tue 245 °C 5
- : te 213 °C 7

met ;1. = ¥
2 = Typing: 1.1 h 413 kikg
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2

o LEED documentation
Globe Specfy  SI Local 2
temp SO precure 1P discomfort | Help
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Dynamic predictive clothing
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r30

Humidity Ratio [g / kg |
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lustracion 54 Tabulacién de datos para hallar el pmv y ppd, (T8-apto305). Elaboracion a partir de la herramienta -

CBE Thermal Comfort Tool



ANALISIS DE LAS METODOLOGIAS PARA EVALUAR EL CONFORT TERMICO

Grafica

de

CBE Thermal Comfort Tool

Select method:

Air temperature
3213601 |°C

Mean radiant temperature
29.44 . °C

Air speed
0.13 [ mis

Humidity
54.03 . %

PMV method

PPD

Use operative temperature

Local air speed control

Relative humidity

Metabolic rate
1.6 - met Typing: 1.1
Clothing level
0.2 ) Typical summer indoor
2 Create custom ensemble
2 Dynamic predictive clothing
] LEED documentation
Globe Specify = SI Local
temp SolarCal pressure  IP discomfort

Help

ASHRAE-55 EN-15251 Compare Ranges Upload

X Does not comply with ASHRAE Standard 55-2013

PMV 1.93

PPD 73%

Sensation Warm

SET 31.7°C

Psychrometric chart (air temperature) v

to 323 °C Vi
th 550 % /S 4
Ws 16.7 gulkges &
tw 248 °C / 25
tee 219 °C AN

429 kiikg

Dry-bulb Temperature [°C]

Humidity Ratio (g, / kg ]
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llustracion 55 Tabulacién de datos para hallar el pmv y ppd, (T8-apto306). Elaboracion a partir de la herramienta -

CBE Thermal Comfort Tool

Grafica de PPD y PMV torre 8. Apto 401

CBE Thermal Comfort Tool

Select method: PMV method
Air temperature
32.66 : {23 Use operative temperature
Mean radiant temperature
3120 [EC
Air speed
0 : m/s Local air speed control
Humidity
52.06 . % Relative humidity
Metabolic rate
1.6 Z met Typing: 1.1
Clothing level
0.24 <|clo Typical summer indoor
2 Create custom ensemble
2 Dynamic predictive clothing
u] LEED documentation
Globe Specify SI Local
temp SolarCal pressure  IP discomfort

llustracion 56 Tabulacion de datos para hallar el pmv y ppd, (T8-apto401).

Help

ASHRAE-55 EN-15251 Compare Ranges

X Does not comply with ASHRAE Standard 55-2013

PMV 221

PPD 85%

Sensation Warm

SET 32.9°C

Psychrometric chart (air temperature) v.

to 326 °C Ay
ho 531 % S/
Ws 16.5 gwkgea Pl y
two 247 °C S L

217 °C
423 kdikg

Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool

Upload

Humidity Ratio g, / kg, |



ANALISIS DE LAS METODOLOGIAS PARA EVALUAR EL CONFORT TERMICO

Grafica de PPD y PMV torre 1. Apto 204

CBE Thermal Comfort Tool

Select method: PMV method .
Air temperature

28.7 : °C Use operative temperature
Mean radiant temperature

25:5 0" [5C

Air speed

0.4 : m/s Local air speed control
Humidity

69 2% Relative humidity >

Metabolic rate

1 ~ met Typing: 1.1 v
Clothing level

0,35 . clo Typical summer indoor -
2 Create custom ensemble

2 Dynamic predictive clothing

o LEED documentation
Globe Specify SI Local ?
temp Salarca pressure P discomfort  Help

ASHRAE-55 EN-15251 Compare Ranges

v Complies with ASHRAE Standard 55-2013

PMV with elevated air speed -0.25

PPD with elevated air speed 6%

Sensation Neutral

SET 23.8°C

Drybulb temperature at still air 27.4°C

Cooling effect 1.3°C

Psychrometric chart (air temperature) i

te 287 °C //'
o 703 % S
Ws 17.5 gukges A A
tw 243 °C

°C
kd/kg

Dry-bulb Temperature [°C]

llustracion 57 Tabulacion de datos para hallar el pmv y ppd, (T1-apto204).
Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool

Grafica de PPD y PMV torre 1. Apto 205

CBE Thermal Comfort Tool

Select method: PMV method v
Air temperature

30.8 : G Use operative temperature
Mean radiant temperature

29.7. |3f°¢

Air speed

0.86 : m/s Local air speed control
Humidity

48 2% Relative humidity ~
Metabolic rate

12 2 met Typing: 1.1 >
Clothing level

0,25 . clo Typical summer indoor -
2 Create custom ensemble

-1 Dynamic predictive clothing

o LEED documentation

Globe Specify SI Local ?
temp SolarCal pressure  IP discomfort  Help

llustracion 58 Tabulacién de datos para hallar e
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Humidity Ratio [g,, / kg |

ASHRAE-55 EN-15251 Compare Ranges Upload
X Does not comply with ASHRAE Standard 55-2013
L Maximum air speed has been limited due to no occupant control
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PPD with elevated air speed 6%
Sensation Neutral
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Cooling effect 35°C
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I pmvy ppd, (T1-apto205).

Elaboracion a partir de la herramienta - CBE Thermal Comfort Tool
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ANALISIS DE LAS METODOLOGIAS PARA EVALUAR EL CONFORT TERMICO

Grafica de PPD y PMV torre 1. Apto 206

CBE Thermal Comfort Tool ASHRAE-55 EN-15251 Compare Ranges Upload

selectmethod: B et 5 X Does ot comply with ASHRAE Standard 55-2013

Air temperature PMV 169

29.6 . °C Use operative temperature PPD 61%

Sensation Warm

Mean radiant temperature SET 31.7°C

27 SIS

Allspeed i - P B e R ot =

0 S mis Local air speed control

Humidty te 297 °C Vi

1% Relative humidity - m; §927% s
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Metabolic rate tw 249 °C e
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met Typing: 1.1 -

2 > ypng 46.0 kilkg =
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= 2
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£

& Dynamic predictive clothing :E,
T

o LEED documentation
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temp  SUMCE precure 1P discomfort | Help
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llustracion 59 Tabulacién de datos para hallar el pmv y ppd, (T1-apto206). Elaboracion a partir de la herramienta -

CBE Thermal Comfort Tool

Grafica de PPD y PMV torre 1. Apto 305

CBE Thermal Comfort Tool ASHRAE-55 EN-15251 Compare Ranges
EEC e PMV method T X Does not comply with ASHRAE Standard 55-2013
Air temperature PMV 168
31.6 : 26 Use operative temperature PPD 61%
Sensation Warm
Mean radiant temperature SET 28.9°C
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Slped - X Psychrometric chart (air temperature) v
0 - m/s Local air speed control
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/
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2 Dynamic predictive clothing

] LEED documentation
Globe Specify SI Local ?
temp SolarCal pressure  IP discomfort  Help
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lustracion 60 Tabulacién de datos para hallar el pmv y ppd, (T1-apto305). Elaboracion a partir de la herramienta -

CBE Thermal Comfort Tool



