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421
Sol - Air Temperature
(At) 1

Sol-Air Temperature (a «) = Tout +1* (X/h0-sa /o

Te = Sol-Air Temperature

Tout =

| = (Total Solar
Radiation Incident on the Surface) (BTU/ Hr. F2)

a Mg

ho = Long Wave
Radiation ~ Convection (BTU/HR. SF)

8§ = (Hemispherical
Emittance of the Surface)

Ar -

(BTU/ Hr. F2)

American Society of Heating, Refrigerating and Air-Conditioning Engineerings, 2001 ASHRAE
Handbook Fundamental. (Atlanta: Georgia, 2001), p. 25H9.
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(Correlation &Regression Analysis )
( Sensible Load)ll (Latent load)

1 (Correlation)
Sol - Air Temperature (At) = Tout +1*ot/ho-sAr/h

(Sensible load )

Correlation Analysis

Sensible Load Wind Solar  Oufside air
Shera (W/sqm.) — Speed  Radiation  temperature

Sensible Toad

Shera_(W/sqm.) 1

Wind Speed 0.479398663 1

Solar Radiation 0.743155465  0.41508 1

Outside air temperature 0.867032433 045003  0.94836
EIFS

Correlation Analysis

Sensible Load Wind Solar Outside air
. EIFS (W/sgm.) ~ Speed  Radiation temperature
Sensible Load

FS W/sam.)
Wind Speed 0.361249113 1
Solar Radiation 0.332048155 0.41508 1

Outside air temperature 0.529675428 045003  0.94836 1
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Correlation Analysis . , o
Sensible Load Wind Solar  Outside air
, claddding (W/sqm.) Speed Radiation temperature
Sensible Load
claddding ( /sqm.)

Wind Speed 0.359732871
Solar Radiation 0.332569285 0.41508 1
Outside air temperature 0.531584446 0.45003  0.94836 1
!
3
(Sensible
Load) 3 (Time Lag)
Time Lag
EIFS
Timelag 12-1 ..
2 (Regression Analysis)
4
Sensible Load Correlation
4 3
4 Sensible Load
3 Sensible Load
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("C)-86.8
40 eeeeeeeees Pime e e e i 445 e 4R A s S S A S e S SR S S R AR R SO T

o
o o d
wialiehdusagy

30 ..........................................................................................................................................

Mutiple R©  =0.992

Standard Error =1.41

Observatidns = 581

4.26

2548

10 20 30 40 50
Predict Q sensible Load shera N (Watt/m )

Predicted Sensible Load shera N (Predicted Sensible Load sheralS )

ensible Load

Time Lag 1 .. 000 . 19 2548 0:00 . 2
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Actual Qsensible Load sheraS (Watt/ 2

40 - : : :
Q sensible_S = 1.016 Wind speed (Km/Hr.) + 0.01Solar Radiation (Watt/m’) + 2.74 Outside Temperature

("C)- 63.54

T I S I || QRS ............................................. I. : o o e L

wialishdusogal

P feiesiiiaimnnesiisinesiasiaiisississiusisisiinniod _ ................................................... ..... o g ......................................................

R = ) . . O S RO, . ............................................... 1 .................................................
o : R =0.976

Mutiple R =0.98
AdjustR~ = 0.976

Standxjrd Error =141

Obser‘%ations = 616

0 - l i f

0 10 20 30 40
Predict Q sensible Load sheraS (Watt/m )

Predicted Sensible Load shera S (Predicted Sensible Load shera_ )
4.27 ensible Load
Time Lag .. 000 . 19 2548 0:00 . 25
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Actual Qsensible Load sheraE (Watt/m )

101

Q sensible_E = 0.617 Wind Speed (Km/Hr.) + 0.002 Solar Radiation(Watt/mz ) +3.47 Outside
o
Temperature &
) o
( O)-82.34 5P
|
wislfchduiagl
R? o =0.9859 i
.................................................................................................................................................. Mﬁﬁﬁlé'nngm'";0'-9'92"“""M"W“i
AdjustR? = 0.985
Standard Error = 1.67
Observations = 592 :
0 10 20 30 40 50

Predict Q_sensible Load shera E (Watt/m )

Predicted Sensible Load shera E - (Predicted Sensible Load shera_E )
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Time Lag .. 000 . 19 2548 0:00 .
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Actual Qsensible Load sheraW (Watt/m )

Q sensible_W = 0.642 Wind Speed (Km/Hr.) + 0.016 Solar R::ldiation(Watt/mz ) +4.72 Outside

Temperature ( oC)- 114

‘Standard Errar =3.51

:Observations = 1018

Predict Q sensible Load shera W (Watt/m )

Predicted Sensible Load sheraw ‘ (Predicted Sensible Load sheraw )
4.29 ensible Load
Time Lag .. 000 . 19 2548 0:00

25 2548
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Actual Q_sensible shera_ (Watt/m )

SENSIBLE LOAD SHERA = -0.0075 Wind Speed +0.0098 Solar Radiation +3.63 Outside

Temperatureg -87.8+ Dummyé

Dummy;
et s _____________________________________
wialfehdusag

=097

Mutiple R =0.987

AdjustR’ = 097

Standard Errior =1.85

Observations = 1966

10 20 30 40 50 60
Predict Qsensible shera_ (Watt/m )

Predicted Sensible Load shera_ “ * (Predicted Sensible Load shera )

4.30 ensible Load 4
0:00 . 19 2548 0:00 . 25 2548
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Actual Qsensible Load EIFS N (W att/m2)

20
Q sensible_N = 0.66 Wind Speed (Km/Hr.) + 0.01 Solar Radiation(Watt/mz ) + 1.29 Outside Temperature
) ,
( O)-28.6
i o
]5 epecesencesenaces M IRIHE ieiiiainieiii i irireeinararsasarsssser s sareseseresetsteissene sonsishtisssesasteoitasssivaserarattrastonssatascerersossmsernrstoaffesererssnsoesessesassonrersesersussanssasnsvssnsnas
HISEIFS
l() P P NS PP SRR SRS S S0 o T 7 N o 0 . R ) o B S SN
§ e O AR OR -+ O o romremsrmmmmrremreeme e e et z=0.95 .........................
Mutiple R =0.975
. AdjustR™ = 0.95
[)
Standard Error =0.68
Observations = 328
0 T T i
0 5 10 15 20

2548

Predict Q sensible Load E1FS N (Watt/m )

°  Predicted Sensible Load EIFSN (Predicted Sensible Load EIFSN)
431 ensible Load
Time Lag 2 .. 000 . 19 2548 0:00 . 25



Actual Q_sensible Load EIFS_S (Watt/m’)
20

105

Temperature

WUSEIFS

Q sensible_S = 0.28 Wind Speed (Km/Hr.) + 0.0085 Solar Radiation(Watt/m2 ) + 1.47 Outside

o

10 ambicseusueereronsrasruersrrnersrerurarsrsseruss varernuerin vesss sacssst aessaan USRIt e eaagilas e e duafe e e o i me s S TURMRREA AL Do - <o s ccm suss4aben e st ssmmnspereressenase Sohashbrat ey sses Sosmass e sers by s rrOSEhone e oNaN
=0.97
5 B B 00 O ¥ i o R
Mutiple R =0.986
AdjustR° = 0972
Standard Error =0.74
o Obsérvations = 305
0 T T T
0 5 10 15 20

PTeaiCt Q_sensinie Load EIFS_ (vvawm’)

Predicted Sensible Load EIFSS

4.32 EIFS

2 .. 000 . 19

ensible Load

Time Lag 2548

(Predicted Sensible Load EIFSS)

0:00 . 25 2548




Actual Q sensible Load
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EIFSE (Watt/ 2

25
Q sensible_E = 0.574 Wind Speed (Km/Hr.) + 0.0125 Solar Radiation(Watt/m2 )+ 1.46 Outside Temperature
i : i
( C) -30.7
20 wfonensaccccaas B IRERIIE] cucecccsscncescacsheccacanncaanssnansasansiiessuanassnssendasasstanssseie et iererevesesanssnseiesteseasseseses teansssnAstansasssitiiastesnorisansiensiorieeatsavesnaretesaares ans
15 cmbasesasesnererissascesssesertrationtsetesestsastantsncssthonasstsnasaisatasasiesan
10 — .., .......................................................
i |
R =0.967
g Mutiple R =0.983
AdjustR* = 0.967
Standard Error = 0.62
Observ}ations = 335
0 :
0 5 10 15 20

Predicted S

4.33

Time La
2548

ensible Load

2
Predict Q_sensible Load EIFS_ E (Watt/m )

ensible Load EIFSE (Predicted Sensible Load EIFSE)

EIFS

g 2 0:00 19 2548 0:00 25



30

2548

107

Actual Q sensible Load EIFS_ (Watt/ 2

Q sensible_W = 0.146 Wind Speed (Km/Hr.) + 0.018 Solar Radiation(Watt/mz ) +2.32 Outside

Temperature

..............................................................................................................

Mutiple R =0.979

Standard Er;'or =1.19

Observationsé = 559

4.34

T T T T T

5 10 15 20 25 30
Predict Q sensible Load EIFSW (Watt/m )

Predicted Sensible Load EIFS W (Predicted Sensible Load EIFS W)
ensible Load EIFS
Time Lag 2 .. 000 . 19 2548 0:00 . 2
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Actual Qsensible EIFS_ (Watt/ 2

25
Q sensible_ EIFS = 0.48 Wind Speed (an‘n/Hr.) - 0.013 Solar lj{adiation(Watt/mZ ) -fi-l.67 Outside
Temperature( oC)-3f6.8 +Dummy
o
- DUMMY
20 T —North =236 =
: o 5
West = 1.18 e
. South = -2.12
5 " East = 0
HH4 EIFS :
15
10
2
R =0.963
5
Mutiple R =0.981
AdjustR” = 0.963
Standard Erref)r = 0.78
i Observations = 1053
0 : : i i
10 20
Predict Q sensible EIFS_(Watt/m2)
Predicted Sensible Load EIFS _ ‘ (Predicted Sensible Load EIFS )

4.35 ensible Load EIFS 4
0:00 . 19 2548 0:00 . 25 2548
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Actual Q sensible Load Cladding N (Watt/m2)

Q sensible_N =-0.326 Wind Speed (Km/Hr.) + 0.00096 Solar Radiatidn(Watt/mz ) + 3.36 Outside
Temperature( oC)— 783
L G S SIOORON . 1T SOOI To T o 0,7 o oFF ©  YEENRRI R & (RN o L SO PSSRSO SRRSO
2 :
R =10.96
B e a o 1100 gr 4707 0" 0 PRt o o ot oS SRS et o i e oo B P B Mutiple R....=098 .. .. .
AdjustR” = 0.965
Standard Error =2.45

Observations .= 938

10 20 D 40 ) 60
Predict Q_sensible Load Cladding N (Watt/m )

Predicted Sensible Load CLADDING N ' (Predicted Sensible Load CLADDING _N)
4.36 ensible Load
Time Lag L. 0:00 . 19 2548 0:00 . 5

2548
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Actual Q sensible Load Cladding (Watt/ 2

Q sensible_S =-0.012 Wind Speed (Km/Hr.) + 0.0096 Solar Radiation(Watt/m2 ) +3.22 Outside

Temperature( oC)- 74.8

Adjust R

Standard Error = 2.91

Observationsé = 940

T T T T T

0 n N £ 40 5) 0
Predict Q sensible Load Cladding_ (Watt/m )
Predicted Sensible Load CLADDING S (Predicted Sensible Load CLADDING S)
4.37 ensible Load
Time Lag .. 000 . 19 2548 0:00
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Actual Qsensible Load Cladding"E (W
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Q sensible_E = 0.597 Wind Speed (Km/Hr.) + 0.007Solar Radjation(Watt/m’ ) + 2.64 Outside

Temperature

Wilsegiiunnanaa

:
R L =0.975

'Mii't'iijlé'l;l'"‘“"5"0'.'987""""“""'"'"
AdjustR’ = 0975
Standard: Error =1.77

Observaéions = 614

: %
0 0 . I 40 50
Predict Q sensible Load Cladding"E (Watt/m )
Predicted Sensible Load CLADDINGE (Predicted Sensible Load CLADDINGE)
4.38 ensible Load
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Time Lag
2548

1. 0:00
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Actual Q sensible Load Cladding vv (Watt/m )

Q sensible_W = - 1.34 Wind Speed (Km/Hr.) - 0.009Solar Radiatiori(Watt/mZ ) # 5.77 Outside

.................. i I T I A g

% ‘ ‘ R’ —0.953

(> Vi """""" Mﬁfi'p'l:'é"R """" =08
- :
AdjustR = 0.95
Q 9 :
........ 98 e @ 90 L Standdrd Error 2. 3.88.........

Observations = 988

T T T T T T

0 10 20 30 40 50 60 70 80 90

Predict Q sensible Load Cladding_  (Watt/m )

Predicted Sensible Load CLADDING W (Predicted Sensible Load CLADDING W)
4.39 ensible Load
Time Lag .. 0:00 . 19 2548 0:00
2548
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Actual Qsensible Cladding_(Watt/m )

0:00

Q sensible Cladding = -0.014 Wind Speed (Km/Hr.) +0.0039 Solar Radiation (Watt/ 2) +3.54

Outside Temperature( oC) - 82 +Dummy

Dummy;
North = -1.96
[ ]
West = 0.27
South = -1.12
=]
WHIBgIHIAAAAY
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2

4.40

Predicted Sensible Load Cladding_ “ —

19

R i=0.97
Mutiple R =0.985 g
.................................................................................................... AdjustR2=097 I
Standard Ernior =2.148
Observations? = 2585
1 , ;
10 20 K| 40 5

Predict Q sensible Cladding_ (Watt/m )

; (Predicted Sensible Load Cladding )

ensible Load
2548

0:00

25

4
2548
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Actual Q sensible low mass_(Watt/m )

sensible load of low mass = 0.33 Wind Speed (Km/Hr.) - 0.006 Solar Radiation (Watt/ 2) +3.45
Outside Temperaturef °C) - 90.8+447 ( | 2K)

HRH
5 - "
; © ©
o /6
Qo
b 2.01
30 anl euseneassanTaceseneasaqas et snas casheennsanes ascensynsesnsnsupsusparsnuedadiiiiioc oo aulifo R A T PR LN < cosacasssofnasnasnnbrmeves
9 s s i s ..............

R’ =094
' Mutiple R~ 10969
Tl N 2 i S S S Y1 18 - SO 1

Standard Error =2.41
Observations:  =3963

0 ' T T T |
10 20 30 40 50 60
Predict Q_sensible load low mass_ (Watt/m )
° Predicted Sensible load - (Predicted Sensible load )
4.41 ensible Load 3

19-% 248



EIFS

Sensible Load 3

Sensible Load

Q= 0.0075 Wind +0.0098 Solar +3.63 Outside Air Tem. -87.8 + Dummy
north =-4.36 south =0

east = 2.66 west =2.92

Q= 0.48 Wind +0.013 Solar + 167 Outside Air Tem. - 36.8 + Dummy
north = -2.36 south = -2.12

gast =0 west= 1.18

Q= -0.014 Wind +0.0039 Solar +3.54 Qutside Air Tem.-82 + Dummy
north =-1.96 south = -1.12

gast =0 west =0.27

Q=033 Wind + 0.006 Solar +3.54 Qutside Air Tem. -90.8 +4.47

EIFSIf 2
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1
Infiltration
(Latent Load)
2
Gain)
3.
(Topography)
(Ground Covering)
443 - 447

(Microclimate”

146

(Sensible Load)

081

(Heat

3

(Direct Radiation)

, 2536)

(Heat Gain)
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Sensible Load ( / ) Sensible Load (Btu / h.ft2)

) wilalsiechdusagy
lighduiezd EIFs :
2.01
W4 EIFS Aanuiu :
s {1338 :
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8 ; g
] ! | lE ] | | | i
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8.233

25.00

- 16

- 6.967
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- 4435

- 3.802

3.169
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442 Sensible Load 3
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Sensible load Btu/hr.ft2
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Sensible load Btu/hr.ft2
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Sensible load w/m2

Sensible load Btu/hr.ft2
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Sensible load W/m2
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Sensible load Btu/hr.ft2
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Sensible load W/m?2 Sensible load Btu/hr.ft2
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Infiltration
2
' 3
(Sensible Load) = 1.08*Qs*At
(Latent Load) = 4840*Qs*Aw
Qs = (Air flow rate :cubic foot per minute(cfm))
Aw = (b of moisture per Ib ofdry air)
At =
3
EIFS
0.10*0.10
0.8*0.8 (
) 0.6

ouT U TI

' ’ A .
JUN 4.1 uamnsfndunIesiieInavvesmisnadeu

3 American Society of Heating, Refrigerating and Air-Conditioning Engineerings, 2001 ASHRAE
Handbook Fundamental. (Atlanta: Georgia, 2001), p. 29.19.
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Infiltration Load ( /m2)

Infiltration Load (Btu/h.ft2)
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40 12.67
Infiltration load = Sensible Load + Latent Load
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Infiltration Load ( /[ 2) Infiltration Load (B tu/h.ft2)

12.67

Infiltration load = Sensible Load + Latent Load
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Infiltration Load ( [/ 2) Infiltration Load (Btu/h.ft2)
12.67
Infiltration load = Sensible Load + Latent Load
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Infiltration Load (Btu / h.ft2)
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22-25 . . 2548

Infiltration load (W/m2)
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Q latent heat shera.
FPM Qutside

grain out n
Outside air tem.

EIFS

Q latent heat EIFS.
FPM Qutside
grain out -in
Outside air tem.

Q latent heat Cladding.

FPM Outside
grain out -n
QOutside air tem.
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(Correlation)
(Sensible Load) = 1.08*Qs*At
(Latent Load) = 4840*Qs*Aw
(Qs)
(Aw)

Qlatentheatshera. FPM Outside grain out-in  tout-in

1
0.663659263 1
0.878535886  0.567600546 1

0380956896  -0.14648817 0.363744276 1

QlatentheatElFS FPM Outside grain out-in  tout-in

1
0.683890358 1
0.961051552  0.567600546 1

0.380956898 -0.14648817 (0.363744276 1

QlatentheatCIadding FPM Outside grain out-in  tout-in

1
0.657838998 1
0.930679024  0.567600546 1

0380956898 -0.14648817 0.363744276 1



Correlation

(Regression)
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Correlation
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(CFM)
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44 Cooling Load)
(Sensible Load)
1(Latent Load)

wim?2 Btu/ft2 hr.
40 1267
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