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98.6 F

MRT (Mean Radiant Temperature)
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Mean Radiant Temperature! MRT)

Solid Exleriof wWall
o /A NN T
S, = ===
Example of MRT calculation.
I 2 MRT (Bradshaw, Vaughn. Building

control systems. 2 nd. ed., pp. 26. New York: John Weiley & Sons.)

( . 110 Mic« ' 1

) .21
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Mean Radiant Temperature(MRT)

MRT = XT0/360 = (T.e,+T222%.. +Tnen) / 360
T = (Surface temperature)
0 =

(Surface exposure angle relative to occupant in degrees)

Surface conductance

Surface conductance
(Radiation)
(Conduction) (Convection)

(Vary independent)

(Long wave radiation heat exchange)
Emittance Reflectivity

(Solid angle)

(Surface
conduction) (Surface convection)
(Surface roughness)

1



1 Variation in surface heat flux for vertical surfaces at 26.5

different temperature of surrounding surface (21.1

Surrounding surface

Temperature, (C ) 239
Convection 208
Radiation 139
Total AT

Surface heat flux, /

212
208
211
479

18.3
208
404
61.2

. Thermal insulation and vapor retraders - fundamentals

handbook fundamentals 1993

(Conduction)

(Solid surface)

(Convection)

15.
208
53.6
744

ASHRAE

10

208

785
99.3

with

ambient still air ; 0.83 Emittance)



Al Solid Solid Ar Solid

A
e

Uform Low TenDeretre I

U it Teyeretre Profie Pl e fotion %@@@ .

3 Radiant heat penetration into a solid object (Bradshaw, Vaghn.Building

Uniform Haber Yemoerature

control systems . 2nd. Ed.,pp.82. New York: John Weiley & Sons.)

(Conducted) I
(Convected)
(Heat gain)
1 (Thermal resistance)
(Air film)
2.

Air film



( Convected )

Radiant Heat

Air film

(Heat Capacity)

1 Keal | 3 Keal | 2

( , . 2537)



Sol-air temperature

Sol-air temperature

Sol-air temperature

Sol-air temperature (Te

Te

Tout

hO

(Vertical surfaces)t

19

( ASHARE , 1992)

= Tort+1 *a /h 0-8 AR/hD

Sol-air temperature

Long

Wave Radiationu Convection(Btu/HR.SF.)

(Btu/HR.SF.)

Long wave radiation



Ar

(Long Wave Radiation)

Ar =0
( ASHRAE , 1992 )
= 0 BN NN Q
Q = N O 1 OO ()
Q =
At =
CLTD = Coooling Load

Temperature Different

1

(Steady state condition)

2 ATn CLTD



1 o noil)

fru THfi
1
Peak load CLTD At
(American Society of Heating Refrigeration and Air-Conditioning
Engineers (ASHRAE), 1989) CLTD At
Peak Load, : 1
CLTD
A
Parmelee and Huebcher (1947) (Air
movement) (Surface

length)
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S IHFACE COMNDUCTANCE

——— e e o ——— -

; MEAN TEMP = -567°C
|
¢ -
| | \
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| | I 1 |
i |
0 L . ] —_— L
0 v 2 32 £ /YNTPTe( 9010 N2 13 14 4

MRMELOCITY ins

2 Surface conductance for different 300 mm. square surface as affected by air

movement

temperature

. Thermal and water vapor transmission data ASHRAE handbook

fundamental 1993 (si)

Stucco

Surface conductance

Glass and white paint on pine Surface conductance

Mean

-6.7 °c

Surface conductance



(Vines)

(Shading and Evapotranspiration)

5/-10° F (/3%-6°C)

( 3 7.6

80% ) ( Indirect Light )

0°- 15°F( O C)(Bradshaw,1993 )
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