1 MRT (Mean Radiant temperature )
( Mean Radiant Temperature : MRT )

P.O.Fanger(1997)1.
The Mean Radiant Temperature of an environment is defined as that uniform
temperature of an imaginary black enclosure which would result in the same heat loss

by radiation from the person as the actual enclosure.
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1.3. Comfort Zone
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h =sa :0.95 5.67- 0'8=5.38 10'8

6.3 Forced convection
heg_ =max of L0.25
g
1.4 Free convection
2.2. MRT Plane Radiant temperature
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4. Angle factor

Angle factor

MRT

P.O.Fanger ( 1967)
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P.O.Fanger (1967) diagram Angle Factor
Diagram b/c a/b
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4.1.2.
Angle Factor Diagram P .l”f]]-;},’;;,?;; \
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Fig. 43. Angle factor between a seated person and a vertical rectangle, in front of him

b/c

b/c

and below his centre or behind him and above his centre (case 2).
Example: a = 6m, b - 0.6m, ¢ = 2m. b/c = 0.3, a/c « 3.0: Fp-X - 0.023.

.NY:Mcgraw-Hill,1976.)
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Angle Factor Diagram
a =15 .,b =2 ., ¢c =5
b/c =04 ., a/c =03
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Fig. 44. Angle factor between a seated person and a rectangle on the side
forward of his centre, or below and behind his centre (case 3).

Example: a —i.5ni, b = 2m, ¢ = 5m. b/c = 0.4, a/c = 0.3: Fp-A

2.8 angle factor

wall, above and

= 0.009.

( : Fanger.o.p..Thermal comfort
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4.14.

Angle Factor Diagram
a = 3m, =06m, ¢c =3m

b/c =02m, ac =10m
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Fig. 45. Angle factor between a seated person and a rectangle on the side wall, below and
forward of his centre, or above and behind his centre (case 4).
Example: a = 3m, b = 0.6m, ¢ — 3m. b/c —0.2, a/c — 1.0: Fp-A = 0.011.

1 29 angle factor

( : Fanner. .p..Thermal comfort ,NY:Mcgraw-Hill,1976.)
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4.1.5.
Angle Factor Diagram
a = 3m, = 24m., ¢ = 0.6em.
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Fig. 46. Angle factor between a seated person and a rectangle on the ceiling and forward
of his centre, or on the floor and behind his centre (case 5).

Example: a —3m, b = 2.4m, ¢ —0.6m. b/c 54.0, a/c = 5.0: Fp-A “ 0.111.

angle factor ,

: Fanger.Q.P..Thermal comfort .NY:Mcgraw-Hill,1976.)
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4.16. 3" ' '

Angle Factor Diagram
a=3 ,b =18m, ¢ =06 m
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Fig. 47. Angle factor between a seated person and a rectangle on the ceiling and behind
his centre or on the floor and forward of his centre (case 6).

Example: a = 3m, b = 1.8m, ¢ = 0.6m. b/c = 3.0, a/c —5.0: Ff-a = 0.080.

ki angle factor

( D Frtnrjpr - p Thermal comfort ,NY:Mcgraw-Hill,1976.)



4.2
421.
Angle Factor Diagram
a =4 ., b =3m, c =5m

b/c =06m, ac =08m

Fo, = 0.029
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Fig. 49. Mean value of angle factor between a seated person and a vertical rectangle
(above or below his centre) when the person is rotated around a vertical axis. To be
used when the location but not the orientation of the person is known.

Example: a = 4m, b = 3m, ¢ = 5m. b/c = 0.6, a/c -- 0.8: Fp-A = 0.029.

2. 12 angle factor

( : FannRr.O.P..Thermal comfort ,NY:Mcgraw-Hill,1976.)
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4.2.2.
Angle Factor Diagram
a =3 . =6 . c =2

/IC =30 ., ac =15m

A = 0.067
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Fig. 50. Mean value of angle factor between a seated person and a horizontal rectangle
(on the ceiling or on the floor) when the person is rotated around a vertical axis. To
be used when the location but not the orientation of the person is known.

Example: a = 3m, b = 6m, ¢ = 2m. b/c = 3.0, a/c = 1.5: Fp-A = 0.067.

2.13 angle factor

( : Fanger.o.p..Thermal comfort .NY:Mcgraw-Hill,1976.)
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4.3. )
4.3.1.
Angle Factor Diagram
a =6m, b =4m, ¢ = 4m.
b/c = 1.0m., a/c = 15m.
FpA = 0.063
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Fig. 51. Angle factor between a standing person and a vertical rectangle  front of him
or behind him, above or below his centre (case i & 2).
Example: a = 6m, b— 4m, ¢ — 4m. b/c — 1.0, a/c <=1.5: Fp.A — 0.063.
2 14 angle factor

( : Fanger.o.p..Thermal comfort .NY:Mcgraw-Hill,1976.)
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432

Angle Factor Diagram
a=15. b =45m, ¢c =15m
b/c =30 ., ac =1.0m

FpA = 0.054
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Fig. 52. Angle factor between a standing person and a rectangle on the side wall, for-
ward or behind, above or below his centre (case 3 and 4).

Example: a = 1.5m, b =—4.5m, ¢ = ].5m. b/c = 3.0, a/c = 1.0: Fr-A = 0.054.

2 15 angle factor

( : Fanger.o.p..Thermal comfort ,NY:Mcgraw-Flill,1976.)
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4.3.3.
Angle Factor Diagram
a =5m, b =4m, ¢ = 1.0m
b/c =40 . a/c = 50m.
A = 0.095
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Fig. 53. Angle factor between a standing person and a rectangle on the ceiling or on
the floor, forward of or behind his centre (case 5 and 6).
Example: a = 5m, b = 4m, ¢ = 1.0m. b/c - 4.0, a/c —5.0: Fp-A - 0.095.

21 angle factor

( : Fanger.o.p..Thermal comfort .NY:Mcgraw-Hill,1976.)



4.4.1. '
Angle Factor Diagram
a =45m, =20m, ¢ =30 m
b/c =067m, ac =15m
Fpa = 0.047
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Fig. 55. Mean value of angle factor between a standing person and a vertical rectangle
(above or below his centre) when the person is rotated around a vertical axis. To be
used when the location but not the orientation of the person is known.

Example: a —4.5m, b = 2.0m, ¢ = 3.0m. b/c — 0.67, a/c  1.5: Fr-A - 0.047.

2. 17 angle factor

( : Fanger.o.p..Thermal comfort .NY:Mcgraw-Hill,1976.)



2.1

4.4.2.
Angle Factor Diagram
a =10m, b =15m, ¢ =15 m

b/c = 10m., a/c = 0.67 m

mnp = 0.039
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Fig. 56. Mean value of angle factor between a standing person and a horizontal rectangle
(on the ceiling or on the floor) when the person is rotated around a vertical axis. To
be used when the location but not the orientation of the person is known.

Example: a = 1.0m, b = 15m, ¢ = 1.5m. b/c = 10, a/c = 0.67: Ff-a = 0.039.

angle factor

(  : Fanaer.o.p..Thermal comfort ,NY:Mcgraw-Hill,1976.)
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5. Mean Radiant Temperature ,

MRT
MRT
5.1.
MRT
Solid Angle Angle Factor MRT
511
( Thatch ) ( Light Weight )
5 /
(Still Air )
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( Wet Bulb Temperature )
MRT
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2. 19

5.2.
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53

MRT
MRT

An Bvaluation of Thermal Comfort and Related Variables in Thai Architecture
MRT Thermal comfort

2536 )

(An Evaluation of Thermal Comfort and Related Variables in Thai

Architecture )
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a. Comfort Meter
Datalogger 16 Channels
c. Wind Velocity and Direction

d. Globe Thermometer

MRT

( Thermal

Building Performance )

1 Microclimate

2. Mean Radiant Temperature ( MRT )

( Magnitude )
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Solar Radiation

( Thermal )
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3. Mass Effect Heat sink
4,

2 The effect of radiant heat exchange on thenmal comfort in the work place

radiant heat Thermal comfort Pantuda Boonlualohr

University of Michigan

Thermal comfort

1

2 Thermal Sensation Thermal equation
3.

4. imulation model

5. Diagram

1 workplaceV ' \0 Outdoor climate
2.

3. Thermal senation survey

4. Thermal senation analysis

5. imulation model

1P.0.Fanger.Thermal comfort.www.innova.dk/books/thermal/thermal.Innova Air tech Instruments
AJS.1997.
2Globe Thermometer Balloon

Thermal sensor Thermocouple Thermister
3 Vernon,H.M.The Globe Thermometer .Proc.Inst.of Heating and Ventilating
Engineerings,39:100,1932.
4 Missenard,A.:Theorie Simplifie du Thermometre Resultant.Chauffage et ventilation,12:347,1935.
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