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ABSTRACT

A Study on the Cooling Load Calculation with

Consideration of the Thermal Storage Effect

Ha, Chi Yoon

Dept. of Architectual Eng.
The Graduate School of
Chung-Ang University

Adviged by Prof. Lee Myong Ho

The sum of all instantaneous heat gains aﬁ any given time
does not necessafily equals the cooling load for the space at
that time,

It is because of the thermal storage-effect of the radiant
energy obtained from occupants, lights and solar heaté etc,

Up to the present the thermal storage effect of oﬁcupants,
lights except solar heats is not considered in cooling load
calculation, .

The object of this study is to investigate what the ther-
mal storage effect of occupants and.lights affect the mﬁximum
cooling load of the sample building and to suggest a method
of determining a rational and economical cooling equipment
capacity.

The conclusions are as follows.



1)

2)

3)

When the thermal storage effect of occupants and lights is
adopted, its rate of the maximum cooling load by the hand
calculation and the ASEAM program is 11.1%, 11.8% respec-
tively.

Consequently, it is analyzeé that the thermal storage

effect of occupants, lights as well as solar heats should

be considered,

When thermal storage effect of occupants and lights is
adopted, the rate of load components by the hand calculation

is 1) Transmission loads: 10%(roof:2%, wall:l.7%,glass:6.3%)
2) solar loads: 33%

3) Internal loads: 57%(occupants:28%, lights:29%)
In the view of the results, solar loads is important, then
lights, occupants and transmission loads in that order.
The hand calculation take much time and high occurences
of errors and is difficult to see easily the effect of
the variables when vafiables is changed, but the ASEAM
program not.
Therefore, in design steps, using the ASEAM program to
compute the maximum cooling load is effective.
But the maximum cooling load computed by the ASEAM pro-

gram is 5% less than by the hand calculation.

vii



4)

The reason is that in hand calculation, transmission loads
is computed when the maximum cooling load is generated,
while in ASEAM program the 24 average transmission loads
is computed.

The thermal storage effect of occupants, lights varies
inversely with the surface of the wall and the glass,

The reason is that as the more surface of the wall and

the glass, the more maximum cooling load, and therefore

the rate of the thermal storage effect is decreasing.
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Anel 9% IS e dGEAde nHste o
7ol Fale
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5347 AsA 245 A TAdHL WelAzm FHdel A
Aote uE2 A
A g de 2% o
stol  Alatsier stel Ao o3

E3E n¥dsl S8 FIdAsE HEAAH
@ g o4& WdH3: q=M-Sen H.G-CLF (43-8)
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AEol odd wAHE odAe] e oL zH3-49 ok
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Edas L1
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La) BRET  £o@is
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(1.00! AW a9
----- O.MXﬁﬁl.Oﬂkeallh
b WAE
2%3-4 H#EY gV
23 3-4 oA 7ol QHIF ALFHeR HE HE: Hm H
BE B i FAEd o 9z W
zoje wa £ FBEe 40%, wdFe % 0% HA 9
o] ef,
AEo] o7 w7t d¥EFe chFs el Audnh
q =44 wattF - FAF3E SA (43-10 )
S1 =) 2 - 94 2y AARA, Bolzs dAdee @rlAE
2] A, p.31. &%, 1982



Azl A FAFESE-E HH Watt ol @ GwERaAaAg A
T Watt 79 8224 gye e 49
WA 12 P

SA ( Special allowance factor ) &= ¥ F534 zbo] HQ3F off 19 |

Beb ooge oiAE LFEe HSd A% olE maAsA 9
Y5 A WA ga AnHE AR e 20~ 30

T A g% de F
A wA golAd B dE HABHe dRE g Ho 93
Y ubee] 49 H 2ot

LAzl AAY Fol ANFAE FAA HEZ o HAgoE v

q=HH Watt = - T A H 3 & -SA-CLF (A43-11)

Aol g L4 g U gIEE el od =AY Ay T
71E "elA He Rz 23

AW elAdo #7 me dsE HF AP z=2AATE Esel
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A4 ek 4

H13d Haxd

—
N

1E9 A8

A whew A o 4536 ¢ ( 48827 ft? )
+ 52 wA 3902 m ( 44564112 )

WA, 23w

¢ Dsrel =l fe?
e | W oA A A % | fAdgdd | % | o4 A4
5 263(2831> 83 53.4(575) 17 317
A 263(2831) 83 53.4(575) 17 317 2852
” 765(8235) | 69 344(3703) | 31 | 1108.8
= 809(8708) 73 299(3219) 27 1108.8
EA4-1 A a47AEd wWHAd R dA




63 m

AAY 7% 33.5¢C ALl 24T : 59.4 %

o
AdAWHex ;28 ¢ x50 %

H2& wWassie] 7| AL

1) 789 Ax d& 5o 3 Juis
ARS ¥z mHr YIS o Puyst:s oL Aoz A4
= o,

q=U-A - CLTD
o Eg7(U)=0,45 WmeC ( 0.079Btu ft?« °F « h )V
2o oA (A) = 1134
wewz ( CLTID )
ASHREA | 4 A3 CLTDz< Hx 40°N, 7A 214, 47

o 357c, @FdAer 2047¢, d=x 11.6TC, AAWNE2%255

m

DE e¢ 551 3=

St



cdw e gele oy 2 AL E -39 Aoz CLTD
T BAs o g
CLTDc4yr = [ ( CLTD+LM) K+ ( 25,5~ Tp) +( T, —29.4) - f
............ (A4-1)
CLTD : A 5o x 32)
LM 859t Aol o3 HA 3
K A GEHA ] Hg BAgA £

o] = g Q.E% AR el A ghe M
K

Wed (25 )dy: K=0.5
(25.5~Tp) : AANRLE (T o] HE 84
f:H49 Aol we A4

HAW AEs gedw =1
A Erdd f=0,7

AANH T, = PBEIALEEHN oL o] Fabeh
T, = St, /24
t, =4 A9 7] &% — U 2} X Percentage of daily

range

3 2) ASHREA HANDBOOK 1985 FUNDAMENTALS p.26.8, Table 5.
Roof No, 8 ( With Suspended Ceiling ) '
3) ibid. p.26.12 Table 9, 40°N Lati tude



Time.h | % | Time.h| % |Time,h | % | Time.h | %
1 87 7 93 13 11 19 34
2 92 8 84 14 3 2 47
. 3 96 9 71 15 0 21 58
4 99 10 56 16 3 22 68
5 100 11 39 17 10 23 76
6 98 12 2 18 21 24 82

T 4-2 Percentage of the Daily Rangel)

o] skztol T, & FeE ol QA7 EEvE CIAZREE 2HALE
ol & m#3t7] 9 Felth

B oepo #HpdseEi: o 2t

A =11 | 213 10 b1t 12

Percentage| 87| 927 % | 9| 100/ 9, 93 84 T} 5 39 B
t,(C)  |25.67\25.22[04.86 | 24.50 | 24.5 24.68 | 25,13!%5,94/27,11 | 28.46|29.99 | 31.43

A gas 13 1l 15 16} 17| 18| 19 20| 2| 2 231 A
Percentage 11 3 0 3| 0 21 34| 47 58| 68 76 8
t.(C) |[32.51|33.23] 3.5 | 33.23 | 32.6[31.61 | 30,44|29.27|28.28 | 27,38 26.66] 26.12

-3
=]
(=]
-3
o0
w0

2t'1) ibid, p.26.7 Table 3.



) 14 YWY t, & AAYIEE=3357T, daA=97T 9]
g
t, =33.5C—9Xx0.03=233.237C
weta HgeseE
T, =2t, /24 =682.4/2¢4 = 28 .4 ¢

o] Az o wwyed 9@k~ 18K T CLTDc,., @& w33 7ok

A 7} 9 10 1 12 B3 14 15 16 17 18

CLTD¢,,, | 7.1|5.1| 5.1 | 5.1} 7.1 |9.1]|121|14.1|17.1|19.1

1) CLTDcop, = [(144+1.63-14+(25.56-28)+(28.4-29.4)-1

=12,1 ¢
@ Jdu5st
A 2| U W) A () CLTDc¢,,, (T) | U-A-CLTDc,,, (W)

9 _ 7.1 3623
10 5.1 2603
1 5.1 2603
12 0,45 1134 5.1 2603
13 _ 7.1 3623
14 9.1 4644
15 12,1 6175
16 14.1 7185
17 17.1 8726
18 19,1 9747




ofi

2)¥AE %3 FE FYH A3 PyHs
A4 :q=U-A- CLTD
O @AELzU): 0.605W, m-T (0.107Btum+ he F)HU
@ HAYg =A@ 298 - FedF39H

BxuAdd 263w, AEHAUA ;263w

AedA 765 m, HEHAAH : 809 o

it

AEo ASe w2 ASHREACA AN =43 oF 7
LolE oF Aez B Aol o
CLTDcow = ( CLTD?) +LM) «K+ (255 -Te)+ (T, —29.4) (A4-2)

o] opzte. Wl o7 CLTDc,,., S AT Azdes oz 3

A 2 9 |10 } 11 {12 [13 |14 |15 |16 |17 |18

45|55 |55 | 65 |85 |95 | 95 |10.5|10.5|11.5

of

A | 65|55 (55 |45 (45 |45 | 45| 4.5] 55| 1.5

CLTDcour
o | 57| 47 [ 4T [ 47 |4T |57 | &5 | T.7{ 8.7| 9.7
2 |04(04|04]04]|04 |04 | 04] 0.4 0.4] 2.4
@© Y

1) £ ¥ 55 13z

2
2) Op.cit p.26.10 table7. Wall type: Group B Walls.



A oz w8 | UWaee)| A () CLTD¢,r | U-A+CLTDc,,, (W)

9 = 0.605 263 4.5 716

A 263 6.7 1066
i 765 5.7 2638 4615

= 809 0.4 195

10 X3 0.605 263 5.5 875
A 263 5.5 8175 4120

kix 765 4.7 2175

= 809 0.4 195

11 & 0,605 263 5.5 875
A 263 5.5 875 4120

w 765 4.7 2175

= 809 0.4 195

12 = 0.605 263 6.5 1034
A 263 4.5 716 412

it 765 4,7 2175

5 809 0.4 195

13 = 0.605 263 8.5 1352
] 263 4.5 716 4438

hes 765 4,7 2175

= 809 0.4 195

..._.36 —




A 7| W Y IUWARD | A () | CLTDe,,, | U-A-CLTDc,,, (W)

14 = 0.605 263 9.5 1512
A 263 4.5 716 5061

ks 765 5.7 2638

2 809 0.4 195

15 = 0.605 263 9.5 1512
A 263 4.5 716 5431

o 765 6.5 3008

= 809 0.4 195

16 = 0,605 263 10.5 1671
A 263 4.5 716 6145

i 765 7.7 3563

= 809 0.4 195

17 & 6.605 263 10,5 1671
A 263 5.5 875 6768

= 765 8.7 4027

2 309 0.4 195

18 = 0.605 263 11.5 1830
A 263 7.5 1193 8687

123 765 9.7 4489

= 809 2.4 1175




o AgdE FE dge e dF AT ISt I ¥

Al E Sl g FIE FEA AAsiof

Al 4k4] gq=U+A . CLTD
O e Fd LAFEe(U) : 5.1Kcal /- h T ( 5,93W/ - C=

1.04Btu,/ft? - h-"F)

% S oI 78 % | 23R &
A&l (8D 5.11) 24
A5 B 5.52) B2l 3~6 m 5.72)
o] S8 2 o] Q] 3~6m 5.72}
2% 6w 3.0 Zafel s Ql 8 an 5.42)
71 %13 m 2.1 Ansel  12~18 3.02)
F71%20 mo] 4 2.6
frel g2 2.7
( EHt )
(F71> HFEL1) 3.5m,/ 8, 2) Tm/s
¥4-3 #3859 duFezp?

2
. FEfARA 534w
2

Ful A 53,4

1) A9, Ay A, A4, p.456, 24, 1986



R EREITE
wEge gy 299w

@ AgLzax(CLTD)

o] ALxw AEH wHHG ALe wHs4R ASHREACIA Al 4
F AAzAN oE Agel oS el EAHECDL
AA WEzAded @I E2A
AA AN ex 255 Ccds + + ( 266 ~HAANZED
AA AW &%y 25,6 cdd - — (255 —AA AW EED
AA 97 2 G HA
AAHFI71 5 (T,) ¢ 29.4¢Cel £
— (294 —AAFFIANLE)
AAFFL L% (T,) > 29.4 ¢ A%
+ (294 —AAHFHA L)
olgjzte W o2 CLTD A3 ( CLTDc,,, 22 ©3F3 Zrh
A 7+ 9| 10 #1 | 12| 13 | 14| 15] 16 | 17 | 18
CLTD.,,, |-2.5|/-1.5|-0.5|1.5] 3.5 | 3.514.5| 4.5 |3.5] 3.5




® AEYY 5ol % Yo

Az | UW/ 08+ C) A () CLTDc,., (T} U-A:CLTDe,,, (W)
9 -2.5 11116
10 1.5 -6670
11 -0.5 -2223
12 5,93 749.8 1.5 6670
13 3.5 15562
14 3.5 15562
15 4.5 20008
16 4.5 20008
17 3.5 15562
18 3.5 15562

2. FAGHF g B
FAEY 5o o WA 44 g=A -SC.SHGF.CLF
© = A4 ( SC : Shading coefficient ) : 0,831}

@ HU Y59 2% ( SHGF : Solar heat gain factor ) 2)

3 1) ASHREA HANDBOOK 1985 FUNDAMENTALS p.27.29 Type of
Glass:clear. Nominal Thickness:6=r. Solar Trans:0
2) ibid, p.26.15. 36°N Latitude.Aug.



Aq2es Tadd AaA F gw ANLAATARS HEA
o old Azkel wE AAAF@e] wWsE CLFA @t

@ Z%94%(CLF :Cooling load factor )3 : Medium construction
L

Table 29 Shading Coefficients for Single

Glass and Insulating Glass

A. Single Glass

Type of Nominal Solar Shading Coefficient
(Glass Thickness b Trans?® h, =227 h,=11.0
Clear ' 3mm 0.86 1.00 1.00
6 mm 0.78 0,94 0.95
10 mm 0.72 0.90 0.92
12 mm 0.67 0,87 0,88
Heat
Absorbing 3 mm 0.4 0.8 0.85
6 mm 0.46 0.69 0.73
10 mm 0.33 0.60 0.64
12 mm 0.24 0.53 0.58
B. Insulating Glass
Clcar Out,
Clear In 3mm° 0.71° 0.88 0.88
Clear Out, T
Clear In 6 mm 0.61 0.81 0.82
Heat Absorbingd
Out,Clear In 6 mm 0.36 0.55 0.58

+ Refers to factory- fabricated Units with 5.6 or 12mm air space or to
Prim, windows plus storm sash,
b Refer to manufacturer’s I iterature for values.
 Thickness of each paneof Rlass,not thickness of Assembled unit,
d Refers to gray.bronze and green tinted heat-absorbing float glass
¢ Combined transmittance for assembled mit.

EA-4 3 # A =



Az |lwd A ) SC ?&f}i) CLF |A-SC-SHGF-CLF(W)
9| & 534 0.82 638 0.5 15063
A4 53.4 688 0.11 | 3314
v 344 413 0.21 24465 57653
£ 299 | 114 0.53 | 14814
10| & 534 0,82 638 0.51 | 15364
A 53.4 688 0.12 | 3615
g 344 413 0.31 | 36115 | 71584
2 299 114 0.59 | 16490
11| B 534 0.82 688 0.4 | 13858
A 53.4 688 0.13 | 3916
g s 413 0.42 | 48930 | 84872
2 299 114 0.65 | 18168
12| = 53.4 082 638 0.39 | 11749
A 53.4 688 0.14 | 4218
g 34 413 0.52 | 60580 | 96112
2 209 114 0.7 19565

1) SRASTE AE9A %% AT & CLF=14 Hod= SHOF g
S AA78, 7 B9 @E He SHGFge H8AJY. 2
A4S A4stE 4% SHGF ol Azl wdl glol YAF ke

ol CLFgkol Aztel o3 =7l ezl = Eol ok,

%




SHGF

A 7| w9 A (md) SC W/t CLF |A+SC-SHGF-CLFW)
13 | &  53.4 0.82 688 0.39 10544
A 53.4 688 0.19 5724
3 344 413 0.57 66404 10307
B 299 114 0.73 20404
14 | & 534 0.82 688 0.31 9339
A 53.4 688 0.29 8736
3 34 413 0.58 67569 106607
2 299 114 0.75 20963
15 = 53.4 0.82 688 0.29 8737
A 53.4 688 0.4 12051
U 344 413 0.53 61745 103775
1 209 1i4 0.76 21242
16 £ 53.4 0.82 688 0.26 7833
A 53 .4 688 0.5 15063
g 344 413 0.47 54755 98334
2 299 114 0.74 | 20683
17 | & 534 0.82 688 0.23 | 6929
A 53.4 688 0.5 16871
¥ 344 413 0,41 47765 92528
2299 114 0.75 20963




AzHws | A ) sC ggﬁgj CLF |A-SC-SHGF -CLFW)
18 | % | 53.4 0.82 | 688 0.21 | 6327
A | s3.4 688 0.55 | 16569
| 344 413 0.39 | 4sa3s | 90412
2 | 299 114 0.79 | 22081

SRR ERCEEE LT

el & dY5e dFY FAe A4F dIeH ¢, Z§F

250 o3 Aol & Aotz WuRSAMAA HAH F
de FEAA FIe
Aol A% WERH A A
a=N, -SenH.G-CLF
Faol A% Agyst A 44
q=N,+ Lat H.G
® ALFCND:
2 dAFdAE A¥4dd 1wy 5de AFoE dAU4FE A
Aotglen ATARAL P4, AGARALE A4 "Hez I

%t

ol (N,)=3002nmX 1 A5 nt =780




OLI % - tg Al 94 =z = c\'_l 9{:]_ i Ug
Crt,0 3 EIW/m) | =0 | meAl) | (W m )

 upAL-F4l 5.0 0~30 |5 & A A| 180 15~30

+ddgd4 5.0 60 ~ 70 |5 (H) 3.0

g ~ E 1.5 2 ~ 30 (EAFA]D 1.0 25~35
~F A 3.0 25 ~ 35 3k 4 6.0
S ol 2y 6.5 20 ~ 40 | 2} 0.5 -

@ WHo 9§ =I5 ( Sens H+G : Sensible Heat Gain ) :
67.39 W ( 230 Bty/h)2)

@ #Ado 9% EHF (Lat H-G : Latent Heat Gain ) :
55.67 W ( 190Btu, h)

LE3)

®

C
3 g3t

[=]

&

1) 72493, 34 FA, A5 4, p.458, 54, 1986.
2) GeorgesE-Clifford, HEATING,VENTILATION AND AIR-CONDI -
TIONING, p.398.
3) ASHREA HANDBOOK, 1985. FUNDAMENTALS. p26.21. Tabl-
e 19. ( Total Hours in space : 10 ).



. Z2gAF(CLF)YE HL9e =9 w3

SenH-G | Lat H-G g3t W | Fg H-siw)
A 7k [No (eb) CLF
WA | (WAD No.SenH-G-CLF|No - Lat H-G
9 0.53 27859
10 0.62 32590
11 0.69 36269
12 780 | 67.39 55.67 | 0.7 38898
13 0.77 40474
14 0.80 42051 43423
15 0.83 43628
16 0.85 44680
17 0.87 45731
18 0.89 . 46782

A 5E AE4HA R Fed Ry

o X3=No . SenH-G

i

780 X 67.39
= 52564 W

A H3t=No. LatH-G
= 780 X 55, 67

= 43423 W




Al A q

A4  watt 5« A F5E - SA CLF
O HA Watt <
B oo FoAdE B 2EAFL ATFaUA 174G 25WE ot
o ek,
A Watt 4==3902 n# X 26W,/m = 97550 W
@ T A H35lg (Diversity factor ) : 1
@ SA ( Special all owance factor )
of ATA "M ¥FEL Ag¥oz AFYes, sAE HH
zof orAsel g3 xusHE HAFE nYsAHF eld  EE
yse oy 20 ~30%% AA}DE SAZE 1.262 EX

o

C.

&

(Y

mf.

59 ZA$ SA=1).
@ ZAA% (CLF) : “a”Coefficients = 0,55, “b"Classification
=C ( 10 Hours )

® Wiy



© FEAFE LA He durg
Al 2| Watt £ | EA%slg | SA CLF W4 E2859. GA.
CLF
9 G.12 14633
10 0.66 80479
11 0.68 82918
12 97550 1 1.25 0.70 86356
13 0.72 87795
14 6.74 90234
15 0.75 91453
16 0.77 93892
17 0.78 95111
I8 0.79 96331
FEATE A gshA @k =9 o8-8}

li

Watt 5 »

A H5hg . SA

97550 X 1 x1.25 =121938W



6) A

Hz
o}
o

T2 FdA 75 AL A9 PYHiEe
4 = ¥ g Ay et
U AF-5} & A
AZN[A |9 4 |+ = d Az 9
9 |3623 4615 | -11116 | 57733 | 72842 | 14633 142330
10 |2603 4120 |-6670 | 71746 | 77573 | 80479 229851
11 2603 | 4120 |-2223 | gs192 | 81252 | geors | 253792
12 | 2603 4120 6670 | 96442 | 83881 | 85356 279073
13 3623 4438 15562 | 103448 | 85457 | 87795 300323
14 {4644 5061 1552 | 106983 | 87031 | 90234 309515
15 | 6175 5431 20008 | 104103 | 88611 | 91453 | 315781
16 | 7195 6145 20008 | 98611 89663 93892 315514
17 | 8726 6768 15562 | 92748 | 90714 | 95111 309629
18 | 9747 8687 15562 | 90609 | 91765 | 96331 312701
% 2 1.7 6.3 33 28 29
100
(154)) 10 57
29445 HE&A §g A9 duys
15 |6175 5431 | 20008 | 104103 | 97547 | 121938 | 355202
e AaA} A, 299 ZIEAHE nysA ¥ AL A
A Hd YRS (154 )3 355202Weold, qldet zwe SdF
FE nARe = HA I 315781 WE vEyd.  wat




A Fdiase

1 315785 /356202 =11.1%

Z A4 AAAEY AL AAS 29 Fease A4 W9
»ate 111 %45 4FE Fr er vEhds

gurs eswE 4duw A% 2% 4 1.7%, % 6.3
%A Aol % WRTet 109%, Labl 4T dEE

%, 2% 29% & AWaade

w
(=]
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~
2
[=%
L
(J%)
(V)
R
el
2
=2
o)-
g2 8
D
[oa]

©] % Wy 3 ( Internal Load ) 7} 57 %2 retskeh
EodFdA AT L4£5 £FAF A FiAdE #Ha 3
cde, AE] Bael web Relzbgode #ekh

2u} AFAY 28257t FAFAd Az A% x2¥S F
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Gt g Faold ALA 4Ae F
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G i R By Exfel A
2 5 4 %

B (MWH ) | T4yl @) | 53 (MWHD | T491%)
9] E 17.97 7.9 17.86 8.0
A| = 0.80 0.35 0.76 0.3
A 5 H e} 0 0 0 0
A ubk (HE DD 17.81 7.8 17.71 8.1
4 g % H = = 18.85 8.3 12.56 5.7
= o3 9 A 4 84.13 36.9 79.52 36.3
iAl (dHd &4HE D 37.02 16.2 37.79 17.38
E o 48.03 21.1 49,43 22.6
R T - B 3.49 1.5 3.58 1.6
g A 228.10 100 218.95 100

gz e wd B odFE et 36.9%, AW FS(AAE

oy 7 38.3%% e B EFY Auystel wlgel o ¥

F1) AEASATL AT AE AT oA APl I A 1986
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07w ol zhm FAg
oA Flefl A A Aol T Ed
49 Hgeld 2w FAALESE 0.9, 0,72 AL A FA

JubBatol  26.8%, 22.2%E eyt



H3® mAaMe/o ot YUFSG

- A.S0E0 R, P )

LA LOAD-CaL.Cxwx

T BUILDIMNG MAIME : OFFICEw++

e FROJECT RMediE 1 TREATIE#*#%

¥ R MUMEBER @ QOLes¥ s
xE DA T B7/10/15%R%

SOLAR LO&D {BLAS3I vBTU/DAYI
CLEAR DRY:
SUMMER
WINTER

DIVERSIFIED SULAR LOAD(BTU/HR)

FEAE
SUMMER 16300.3
WINTER 12180.58
INTERMEDIATE
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WINTEFR 12180.58
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TRANSMISSION LOADS ¢ R
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SUMMER
WIMTER —-187748.74
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WINTER 2 ~Z02414. 4 ~7&63596.36
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WINTER 12180,58
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IUHE NAME =

SaMale-

SOLAR LOAD (GLASS! (BTU/DAY:

CLEAR DAY:
SUMMER
WINMTER

DIVERSIFIED
FEAE
SUtHER
WINTER
INTERMEDIATE
SUMMER

WINTER 151

[V Eaal Ldnbs s

FECKFLE (BEMSLEL
FEOFLE (LAfREMY
COUIAMENT
LIGHTS

TOThRL (SEMSIBLE!}

GPELEE. D6
613433.74

SOLAR LOAD (2BTU/HRD

23%41.14%
15120.72

273014, T

Z0. 7L

OLCUrIEDR
(ETU/HR
L 14890z
148200
) L]
Iil128.38

UNOCCUFIED
(BTUsHRD

(W)
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Fieiab
SUMMER
WINTER
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SUMMER

WikMYER

FEAK
SUMME R
WINTER
INTERMEDIATE
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WINTER

EAHSHLLS UM LUALS
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50402 .4
=G72766.. .52
—244451 ., 54
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TOTAL ZONE [ SEMSIGLE
TEMF OCCUFIRD
tF) (BTU/AHRD
g/ S555E25.5
2 4256465, 64
77 Z440%1. 62
g2 2410%91.483
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BOLAK LOAD (GLASS) (BTU/0aY)
CLEAR DaY: -

SUMMER 4¥BLS2. 56

WINTER &15484.74
DIVERSIFIED SOLAR LOAD (BTU/HIR)
. FEAK

SUMMER 2TG41. 14

WINTER 1520, 2

INTERMED IATE

SUMMER 273I0L.3

WINTER 15120, 72

{NTERNaL LUBDS

OCCUrIED UNDCCURIED
. CBTU/HR S (BTUAHRD
FEOPLE (SENSIELE) 177400 &)
FEGFLE (LATEMTE) fa4E2a0 [\
EQUIFMENT ) [
LIGHTS #lalit.ot7z Q
TaTAaL (BENIIDLE) SPEETL.LT G
TRANSHISSION LOALS
QUL TED UNOLUCUP FED
COTUA M) CO TS HKO
FEAR
SUMMER SOG02. 4
WINTER ~F7 L7686, 323 ~F727864,32
INTERMEDIATE
SUMkER 244451, 64
WINTER ~RAXREILL.2 ~2F5211.,2
EiHE FOTAL ZONE 1 SENSIBLE LOADS *¥% %
TEMF OCCUFIED UNQCCUFIED
[1EN] (BTU R (BTU/HR)
FEALK )
SUMMER Y LAFHYIL. Y
WINTER 2 = 562057024 957648, 6
INTERMEDIATIE
SUMHER 77 S73458. 0%
WINTER s2 L73497.38 220020, 48
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IOME NAME 3 ACCSAM- NUMBER @ 1
SOLAR LOAD (GLASS) (BTU/DAY)
CLEAR DAY:
SUMMER 42548%.8%
WINTER 5TH915.59
DIVERSIFIED SOLAR LOAD (BTU/HR)
FEnk
SUMHER: Z208B80.58
WINTER 13840. 66
INTERMEDIATE
SUMMER 2I821.12
WINTER 1Z28&0. 656

[HTERMAL LOADS @

OCCuUFIED UNOCCUFIED
(BTU/HRD? (BTU/HR)
FEQPLE (SEMNSIELE)} 1348502 0
FEGFLE (LATENT) LdE200 0
EQUIFMENMT 0 0
LIGHTS S12123.3@8 O
TOTAL (SENSIBLE) 451030.38 Q
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OQCCUFIED UNGCCUFIED
(BTU/HR) CRTUHRD
FEAE
SUMMER 452212
WINTEF -857746L. 52 -84677461.32
INTERMEDIATE
SUMMER -21B410.4
WINMTER ~210430,02 —210430.02
% TOTAL ZOME 1 SEMSIBLE LOADS * %
TEMF OCCUFIED UNOCCUFIED
i) (BTU/HR} (BTU/HR)
FEAK
SUMMER 27 S26285.06
WINTER = —3R2718.7 —g5390d. 65
INTERMEDIATE
SUMMER 77 SHEETZ. A8
WINTER 52 2644612, 6 -1986557. 26



*H [T CHR LU PSSR *¥E
* (MU TETE R ) B R

3 BUATLOING MakE @ OFFLLEsxs

kW EEUAEL T e 1 TREMTIES%x

o RUH MUMBER ¢ 00 ) %
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SOLAR LOAD (GBLASS) (BTU/DAY)
CLEAR DAY:

SUMHER 4246487.846
WINTER S587135.59
DIVERSBIFIED SOLAR LOAD(BTU/HR)
FEAK
SUMMER 20580.98
WINTER LEB6D. 46
INTERMEDIATE
SUMMER 2x521.12
WINTER 13860. &6
INTERRNAL LUans
OCCURIED URIQLCL= 1 ED
(ETU/AHRD CRTU/HRD
PEQPLE (SENSIELE) 177400 O
PEOPLE (LATEMT) 14@200) &
EQUIFMERNT 0 0
L IGHTS 41a171.147 O
TOTAL (SENSIHLE) SPEE7L.LT O
TRANSMISSION LOADS &
QCCURIED LINGZCUWr IED
(B L Ry ISERRIFREITY’
TE SR
SUMHER 445232 .12
WINTER ~B677&1.32 ~867744 .32
INTERMEDIATE
SUMMER —218410.,4
WINTER —210430,02 —~21043E0, 02
L TOTAL ZONE 1 SENSIBLE LOADS *
TEMF OCCUFIED UNQCCURIED
(F) ' (BTU/ MR {BTU/HR)
FEAL
SUMMER ?7 &HVHT] . 486
WINTER 2 ~2EEI12.3 —8BIF00. &4
INTERMEDIATE
SUMMENR 77 400657, 08
WINTER 32 EFoLd —12456%. 34
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ZONE MAHE @

SOLAR LOAD

CLFACC-

(GLASS) ¢aTus/ baYy)

F.S.iE.radt.

LR —-CallCs s
BUILDING HAME ¥ OFFILCE#i#%
PROJECT NAME : TREATIE###
RUN MUMEER & OOf»&x
DATE : B7/10/15%%+

CLEAR DAY:

SUMMER 285472, 24

WINTER 342660.52
DIVERSIFIED S0LakR LOADL(BTU/HRD
FEAK

SUMMER 12860, &6

WINTER 9400.4
INTERMEDIATE

SUMMER: 15540, 74

HINTER 5400, 4

INTERNAL LUADS 3

OLCUPMED UMUCCU 1 ED
LRTU/HRD (BTU/HRY
PEOFLE {(SENSIBLE) VA850L +)
FEUFLE ‘LaTENT) 148200 0
ECUIFMENT [&] [ul
LIGHTS 312128, Tt O
TRl (SENSISLE) 44510
MRS LSS LON LUk ¢
uULCUir el UNLCCURLED
BTUAHR) (BIU/HR)
FE#AK
SUMMER 48302.3
WINTER -&404408.78 -604408, 73
INTERMEDIARTE
SUMMER -134826. 42
WINUER -14463586. 78 —-14565686.78
EE TOTAL ZOME | SENSIBLE LO&DS W
TEMF OCCUFIED UNOCCUFIED
F) (BTU/HRD (BTU/HR)
PEAK
SUMMER 27 S23344.92
WIHTER 2 - 134336, 42 -574008. 38
INIERMEDIRTE
SUMMER 77 341896.28
WINTER S2 322995.38 -133184.58
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FErk
SUI R
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SUMMER
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FRAK
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ORI ELED

130e0, Lb
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~504403. 73 —-&04403. 78
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TOTAL Z0ME 1 SENSIE LOADS

UMNOCCUIED
{BTU/HR

DCLUFIED
(B TUAHRD

TEMEF

CFD

%7 37701052
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Z i ah B3t =) A} 8.3} ( Solar Load ) + 4l ] 25} ( Internal Load )

+ 2 E 53} ( transmission Load )

1. SAMPLEI

ZdA4+EF A4Ae AL

498152.96 + ( 148902 + 148200 +312128.38) +50402.4

1157785.74Btu/h

SdAFE HEHA %L A%

498152.96 + { 179400 + 148200 + 416171 .17 ) +50402.4

= 1292326.43 Btu/h
2 F =1~ 1157785.74,/1292326, 43
= 10.4 %
2. SAMPLE2
S289Es HaEd S AL

426489,.86 +- ( 148902 + 148200 + 312128,38 ) +44522,12

= 1080242, 14
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426489 .86 + ( 179400 + 148200 4-416171.17 ) +- 4452212

Il

— 1214783.15
S F o= 1— 1080242.14 /1214783, 15

=11%

Z9A44F HEAE A¥

— 285492 .26 -+ ( 148902 4148200 + 312128,28 ) -+ 48302.3

943024 .84Btu/h

zgA4E Ae%A %S AL
— 285492.26 + ( 179400 + 148200 +416171.17 ) +48302.3
~ 1077565, 73

2 E =1 - 943024.84,1077565.73
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s W43, o

275 4w
3) &7 =&
4) A& A3F
5) 7% 4y
6) A% #74
7)) AF Ad
8) €& TH

AR
9) &7 - 44

A, g

11) 3ty wivdy

FEY

=3

A

12) 4”4 ( BIN ) ol

AT, ol AAH, T3

1987,

- HA Ay g7 AE AA, FAzIS-HAF
, 1982,
PgrH (4, das 99, 39, 1984
Aol AA =g, 7 wmF odd, T, 1984
ZHE, AAFA, £+, 1983
, Ad 3 - Zed FA, 24, 1986,
AY HE, $Hd, Jdd, 1986,
4E, HEAL, TEF, 1980,
Adza Aok HF d4A AF A7, dTERzA,
g8 5-Ab, 1985,
du] AR Ay, =qF31 A4, 1982
ALY ovr HEE 4 #3 d+, dTE
AQ e ﬁ%ﬁ,l%&
AAL o7 =z F4, wdd, Sz
149 A 435.
g AEY dEEs g g v,
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13) iy 49 94 S34el #d dF, A3F, S99 o

FU A4 Y =4, 1985,
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1) Architectural intearior system, John. E. Flyn, Van Nostrand
Reinhold, 1970.

2) . Modern air coﬁditioning practice (third edition), Norman
C. Harris, MacGraw-Hill, 1975.

3 Ashrea Handbook, Fundamentals, 1981, 1985.

4) Heating, Ventilation and air conditioning, George, E.
Clifford.

5) A simplified energy analysis method microcomputer program
users manual, 1983,

6) Trane air conditioning manual. The Trane Company.

7) Solar engineering of thermal process. John A. Duffie &
William, A. Beckmén, A. Wiley - International Publication,
1980.

8) = Simplified energy analysis procedure. Tamani Kusuda.
Ashrea Journal, 1982.

9) Effect of heat storage and variation in outdoor tempera-
ture and solar intensity on heat transfer through walls.

ASHVE Transactions, 1939,
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3 A | T4 ) | €45 & (Keal/mhr-¢) | 8 A8 (mhr- T, Keal

o 2 A
238 E
4~ B 2 &

op£gERbT

50

125

20

1.4

0.0372

1.4

0.032

0.033
0.05
1.563
(6,041
0.089
0.625
0.058

0.125

R (#FE AL ) =2.584
=+

y = 0.387Kcal /nt +hr- C(=0.45 W /nt +C=0.079Btu, ft?-

hr. °F )
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= A | 57 fm) | QA& (Keal /mhre ) | @AY (nfehr-C,Keal)
| 5.2 a8 ; - - 0.033
£} Q] 8 1.1 0.007
% 2 g 2 20 1.2 0.017
A E E 100 1.3 0.077
>~ B B £ 50 0,032 1.563
A E Y E 100 1.3 0.077
g 2 g = 20 1.2 0.017
R | - - - 0.143
R(#F EAT I =194

"?—I‘
K (S ae9) = 0.52Kcal /- hr- T (= 0.605W,/nf - T=0.106Btu ft?-

e

hrs °F )
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1) ASEAMEZ 2 739 78
ool AFFAe FH W R3E F7T A3 AHgs A4 =
zod@o oF oz 4 (DOE )Y £9oz 1983dol Ad AS-
EAM ( A Simplified Energy Analysis Program ) z 2 .8 o] o
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2ar Ay E d A Aol AAwar 5A dRs Ak &
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Kusuda ¢} 1.Sud®8 <IFH A2 “A Simplified Building Energy
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e we E7ezza 9 12T (52.5°F)2 3t

Ayt (T,) Ut oz o AA7Ll vEve He
Fawe gud,
sl wbalel o & A EspA Al AdE oS3 ge AR
g #AZ Ao

© B2 HHe Ne (FD, HFE SOE JreEud
of A wl gk

® W¥el ¥s(Ad @ 24, 29 50 Tyl AR
A% ( Occupied period ) 3t #7 oo} %A HFso viehd

293 23 A4 wye ASHREA Fundamentals of &%

13

shAlAF Aol wWEd, 47x AR x z2AdAY guEis

e

( Diversified Load ) Al 4te] B uwd =z Alo] &5 2A o= Ay

4 wzdes A7 HaE AAR E£ ode An WETE FH
Azet wlRgAzl et Few AEY Az dddvas A4

= o,

a) gokE g B35 ( Solar load )

#] of 23} ( Clear Day Solar Load ) = A- SC-SHGF -TCLF

1) A SIMPLIFIED ENERGY ANALYSIS METHOD MICROCOMPUTER
PROGRAM USERS MANUAL p.D-1.1



Acweld wA (ft?)

SC : As A 5

SHGF : & o4 #HS5¥9z% ( Bty ft?-h)

TCLF : 24 A7k5eke 4 CLF?)

b)

o] 7] of] 4]

oh 235} ( Diversified Solar Load )3 = & o] 113} X 7t 2 &
( % Sunshine )

#5943 ( Transmission Load ) =U « A - CLTD

CLTD = ( Ty —ST ) +CLTDF + ( 78 -T, ) -k

Ty 9 F &

k : Feddel =gt RBafA

WebRskg 738k fAdMde 24 Az kel HA CLF
FEes dHAAAR ARLIHE FI HIAA= HA
$A A zke] CLF gt 93dA0%

3) ASEAMlA & A #dA HiEg & HAd tzed =y

e

258 TAA A7 AEU¥IHE 4Ssl wmoh webs
oy Ad Wavade @As feh



24-HOUR AVERAGE COOLING LOAD TEMPERATURE
DIFFERENCE FACTOR (CLTDF)

2
Mass of The Structure (ib/ft

20 40 60 80

Roof with Suspended Celllng 14 13 12 11

Roof wlthout Suspended 6 14 13 13
Celling
West Facling Wall 18 14 9 9
East Facing Wal! 9 & 4 4
South Facling Wall 4 2 1 -1
North Faclng Wall -5 =5 =5 -5
Windows (ALL) ) =11 "
$4-9 HAF FHE 2=

dm, Gl Ed #FE EsdAd e dEEAEg d¥el WY
Azkel W ske] mulsEZE A AV pEAE A4z gt

¢) & 23} ( Internal load) V)

1) ASEAMEZZ 2 oA QA A5 iz AT SA YA
5 otdrlel g g mEdyl 4T AFOd WP
sHol gAl @tk webd B EFddr A FIE}E
9j3k CLF S #d%3t ( SenHG )ol, A5 CLF& SAE 5
Agetgel FERAZTH



-
HG : 1% 235 (Bty])

ASEAM =Z 2o QA HIARs G xYe CLFo] dg =

H7b HejdA @yl WL £ =FoAdE HG ( Heat gain per per-

son ) & DFo CLF g2 2344 98 AHA



3. REAME dEXRE
k1
. 2% 9¥As
L akndt CFRUGREE £r
L33 L2
*% SUMMGR Y OF LOALS THEUD #x
#*##%  BUILDING I[NFORHATICHM %%

BUILLIig WAME: OF
BUILDING LOCATION:
FROOELT WUMBER:

KUN NUMBER: 001l
RiJN DATE: B7/10/1

FILE
SEQUL

TRERTIE

=
=1

Vit

ZOKE DATA

Vi

NUMBER OF ZUNES OM THIS SYSTEM: L

GROSS TOTAL BUILDI

NG AREA: 48827 SOQ.FT.

VAN % SUNSHINME
SlLIMMER
SUMMER
WINTER
WINTER

FEAK: 438%

FEAK: 574

INTERMEDIATE:

INTERMEDIATE:

/ HIUR

[5)

534

59%

HOURS:

HOURS:

NUMEER {JF OCCUPIED HUURS FER DAY
FOR HUUR EMDING TIME FERLID

10
24

OF SUMMER OPERATING
UF WINTER OFERATING

NUMBER
NUMEBER

MON THRU Fill
Gl: 00 TJ OB:zyus O
QP00 TD laiwo=
Lreod U 2400
SAT
10 Q8=
000 TO 16:00=
17:00 TO 24:00=

SUN.HGL
a1y (0 Q82 00=
10 1oz
U Ed:oo=

21300

iMAron
[P RXS

il

WAy DEZIGH TEHPERATURES

(DEG. F.i
FEA# SUMMER: 92
FEAK WINIER: 2
INTERHEDIATE SUMMER:
[MIERMEDIATE WINTER:

77

B
&

SUMMER THERMOSTAT SETFOINT: 8.4
WINTER QCCUFIED THERMOSTAT SETFOIMT: &4
WINTER UNOCCUF1EL THERMOSTAT SETFOINF: &8

VWY LIGHTIHG

LI

TR TEY-)
et it

[

OQCCUFIED FEREIUDS:
URNOCCURIED FERIOLS:

LIGHIIMG WATTS/SUFT FOR
LIGHTING WATIS/SLET FOR

VAWV LTGHT FIXTURE

TYPE AL

i) -~ SUSPENDED FLUOR.



VAV EQUIPHENT 7 PEGRLE A\

EQUIFMENT WATTS/SEFT FOR ALL RERIODS:
OCCUFIED: ©
UNOCCURPIED: ©

SENSIBLE HEAT GAIN/FERSON: 190, 9ETUH
LATENT HEAT GAIN/FERSCM: 190HTUH

LRRY DIVERZIFICATION LR

AVERAGE DIVERSITY DURING UCCUFIED FERIODS
L{GHTS: (9375
EQUIFMENT: &
FEDPLE: 1§

AVERABE FOR UNOCCUFIED FERIODS: O

VAV ZOMNE AREA ~ SA.FT. \\

IONE # 1 AREA 42002

\\ GLASS EXPOSURES HITH SOLAR GAIN \\\\ ZONE # I \\ NUHBER 0OF EXPOSURES s

VAN EXPOUSURE #: 1 EAST-GLASS \\ 1\
SOLAR HEAT BAIN FACTOR:
SUMMER: 218
WINTER: l&b&
BLASE ARER (SR.FT.): 578
GLASS SHADE COEFF.: .82
24 HR. TCLF: .29

VU EXNPOSURE #: 2 WEST-BLASS Vi
80LAR HEAT BaiN FACTOR:
SUMMER: 218
WINTER: 166
BLASS ARER (SR.FT.): §7%
GLASS SHADE COEFF.: .82
24 HR. TCLF: .4

ANV EXROEURE #: 3 BOUTH-GLASS i
SOLAR HEAT GAIN FACTOR:
SUMMER: 131
WINTER: 252
GLASS AREA (BR.FT.): 3703
GLASS SHADE COEFF.: .82
24 HR. TCLF: .53

VA EXPOGURE #: 4 NORTH-BLASS Vil
SOLAR HEAT GAIN FACTOR:
SUMMER: 3&
WINTER: 22
GLASS AREA (SQ.FT.): I219
GLASS SHADE COEFF.: .@2
24 HR. TCLF: .76

4



VAY TRANSHIZSZIUOR ZURFACEL ZWA\
% ZONE # 1 \\ HUNBER OF DIFFERENT TRANSHISSION ON SURFACES: &

VA SURFACE #: I EAST-WALL ‘1A
NET AREA (S5Q.FT.): Z831
‘U VALUE: L1046
THE CLTDF: &
COLOR CORRECTION FALTOR: 1

VU SURFACE #: 2 WEST-WALL \\©
NET AREA (SR.FT.): 2831
‘U OVALUE: 106
THE CLTDF: 13
COLOR CORRKRECTION FACTOR: 1

VAW SURFACE #: 3 S0UTH-WALL v\
NET AREA (SQ.FT.): BZIS
‘U0 VALUE: L1046
THE CLTDF: 2
COLOR CORRECTION FACTOR: 1

\\ SURFACE #: 4 NORTH-WALL A\
NET AREA (SQ.FT.3): 8708
‘U VALUE: .10&6
THE CLTDF: -5
COLOR CORREECTIODN FACTOR: 1

VA SURFACE #: S RDOF VLA
NET AREA (S0.FT.): 12207
‘U’ VALUE: 077
THE CLTDF: 13
COLOR CORRECTION FACTOR: 1

Vo SURFACE #: & ALL-GLABS VA
MNET aAREA (SG.FT.): 8071
U o vALUE: t.od
THE CLTDF: -—-11
COLOR CORRECTIGMN FACTOR: 1

VALV OCCURANCY AL

NUMBER OF FEOFLE IN ZONE
DURING OCCUFIED AND UNOCCUFIED FERIODS:

ZONE # 1 OCCUPIED: 730
UNOCCUFPIED: O

VAN HUMIDITY RATIOS A\
AVERAGE DESIGN HUMIDITY RATIO (LEB(HZO) /LBC(AIRY I .01
MINIMUM HUMIDITY RATIO (LB{HZOM /LB{AIR)): 3E-0O3

—B83—



sdATE 4441 we A ¢AAm

VAV Ll PHERE s PESPLE U

ECULIFMENT WATTS/30FT FOR mAlL FERIUDS:
OCCURIED: ©
UNOCCURIED: ©

SEMSIBLE HEAT HAIN/FERSON: ZEOBTUH
LATENT HEAT GAIN/FERSON: L9ORTUN

LY DIVERSIFICATION (RN

AVERAGE DIVERSITY DURING UCCUFIED FERIUDS
LIGHTS: 1.29
EGUIFPMENT: O
FPEOFLE: 1

AVERAGE FOR UNOCCUFIED FERIDDS: ©

VAL ZONE AREA —~ SW.FT. A\

ZO0NE # 1 AREA 42000

\V\ GLASE EXPUSURES HITH SOLAR GALN \\\\ ZONE # § \\ NUNBER OF EAPGEdRES:

VAWV EXPOSURE #: 1 ERST-GLASS 11\
S0LAR HEAT GAIN FALTUR:
SUMMER: 218
WINTER: léo
GLASS AREA (SWULFT.): 57
GLLAGS SHADE COEFF.: .82
24 HR. ToLF: .29

VAL ERAOGRURE #z o UEST-sSLASE 1)
SOLAR HEAT GAall FaCTOR:
SUMMER: 10
WINTER: 1os
GLASI AREN (BT, 57%
GLASS SHADE CUEFF.: .92
24 HiX, TULF: .4

VAL NXPTSERE w4 pUY i rSiaan v
SOLSR SIS T ald ¢l Uik '
SUAHEW: Lol
WINTER: 2852
GLHES AREN (SGLFT.: 3703
GLASS SHADE CUOERF.: &2
24 Hik, TCLF: .53

VAV EXNPORURE #: 4 NORVH-GLMSE VA
SULAR HEAT GAIN FALTOR:
SUMMER: 34
WINTER: 22
BLASE ARER (B3.FT.): 33219
GLASE SHALE CO I T e
24 HR. TCLF: .76

4



i daoAalildi el

PN P2 A
#x L0MEZ & L ViOHUMSER UF

Letnrti FHARS G i

W\ SURFACE #: 7 EaST-waLL i
MET AREA (SH.F1.0: 284
‘U VALUE: - 106
THE CLTDF: o
CULGH LORRELVLION PalioR: ]

Vil

HET ARER Sl
U VALUL.
FHE CL T2
COLUR CORRECTY FECTOR: I

VA SURFACE #: 3 SOUTH-WALL Vi
MET @REa ok, F Ty 82530
u Vial Uk : - Lue
THE CLTLF: &
COLOR CORRECTIUN FACTOR: 1

Vi SURFACE #z 4 MORTH-WwaLL AV
NET AREA (SQ.FT.1: 3708
I VALUE: (106
THE CLTDF: -3
COLUR CORFRECTION FaoTOR: |

VN SURFACE #
HNET AREA (3Q.FT.1: L.
‘U VALUE: (u?F
MHE LT L3
COLUR CORKECTION FaLlUOR: d

VA SURFACE #r s ALL-BLASS W
ME T AfES (SR.ST. o EudL
RIS I RS I
VHE s i -t
Ll Lubdddee b Lol Fel iRy L

Vi GECUMANCY

MUMABER CF PEOFLE [N J0HE
GUIING UCLUST TED AlD UHGCCURLIED FERILLG:

CSUMHE KO3 duchfliio: 720
UNgCoUuPIrp: o

[ HUMIDITY RATIUES Vi

S ACE D

AVERAGE DESIGN HUMIDLITY WATIU (LB WHIOs/LB(AIR) Y1 .01

MIMIMUM HUMIDITY RATIO (LE(RZOY /LB CGAIRD . JE-G3



® SAMPLEl ¢ ¢axg

%Q#]TE ’-‘13931 7%,‘—‘%94 Y H AR

VA B LPMLNT / f"’—w-'a.... P

EQUIFMENT WATTS/SRFT FOR alLL FERIDOS:
QUCURIED: O
UNUDCLUFIED: o

SENSIBLE HEAT GALM/TERSOM: 1700 5171H
LATEMNT HEAT GoiM/RERSOM:  U7ORTUH

Vi DIVERSIFICATION LR

AVERAGE DIVERAITY DURING GCCUFIED PERIOLS
LibHIS: 9378
EGUHIFMENT: O
FEOFLE: |§

AVERAGE FUOR UNOCCUPIED FERIQDS: ©

WAV LOHE AREA -~ S@.FT. W\

ZONE 3 | AKEA 42002

\V GLASS EXPOSURES HITH S0LAR GAIN \A\N FZONE # I \\ NUMBER OF EXPOSURES:

VAN EXPOSURE #: 1 EAST-GLASS L\
SOLAR HEAT GalN FACTOR:
SUMMER: 218
WINTER: (&8
GLASE AREA (SR.T.Y: 1744
GLASE SHADE COEFF.: .32
24 MM, TCLF: .29

VA EXPGEURE d: ¢ WEST-6LADE WA
SOLAR HEST Gl Pl TR e
SUiMER: 214
WINTER: tas
GLASS AREG (SuU.FY.): 174
BLASE SHADE CUEFF.: 32
24 HR. TCLF: .4

VA DR Dadive eb: 3 aUU i siones L
SOLAR HEAT GALH et P
SUMMER: 1351
WINTER: 252
GLASS AREA (SQL.FT.):r 37
GLAGS SHADIEE CUOEFE,: .42
24 Hik, TLLF: .53

AN DXPOSURE #: 4 NORITG-BLASSE Ay
BULAIR HERT GALH Fa0 T
SUIMIMER: 36
WiNFER: 22
Gl.ASSE AREA (SOLFT.): 3219
GLASE SHADE LCOEFF.: g2
<4 HiR. tLL: L Ve

4



VY PRANSHESEIUN SURTACES
et SORE % @10 Ay ARNBER OF LOriide

VA mdfed AL Er F Ealle-bisis Vi
MET pRES (BO.FT.) 1 8473
‘U ValuE: L 10
THE CLTDF: &
COLOR CORKECTION FACTOR: 1

VA SURFACE vz 2 WEBT-wW&L Ghd
NET AREA (SQ.FT.J7: B493
U VALUE: .106
fHE CLTDF: 14
COLOR CORKECTION FACTOR: 1

Vi SURFACE #: 3 SOUTH-WALL i
NET AREA (5@.FT.): B233
‘U’ VALUE: 108
THE CLTOF: 2
COLOR CORRECTION FACTOR: 1

W\ SURFACE #: 4 NORTH-WALL \\\
NET AREA (SQ.FT.): 8708
‘U’ VALUE: .106
THE CLTDF: -5
COLOR CORRECTION FACTOR: 1

W\ SURFACE #: 5 ROGEF WA\
MET AREA (SB.FT.): 4087
‘U VALUE: 079
THE CLTDF: 13
COLOR CORRECTION FACTOR: 1

\\ SURFACE #: & ALL—GLASS i\
NET AREA (SE.FT.): 10409 °
‘Ur vaLUE: 1.04
THE CLTDF: =11
COLOIR CORRECTION FACTOR: 1

VAN OCOUPARCY YA

NUMBER OF FEOFLE IN ZONE
DURING OCCUFIED AND UNOCCUFIED PERIODS:

ZOWE # 1| OCCUPLED: 780
UNOCCURIED: O

VAN HUHIDITY RATIOS \\\
AVERAGE DESIGN HUMIDITY RATIO (LB(H20) /LECAIRY)Y: .01l
MINIMUM HUMIDITY RATID (LE(HZO)Y/LB(AIR)}: 3JE-0Q3

aF FaANSPLLLION Gl SURFACE S

a



- FEATE AEe gued s g"Am

YAN O EQUERHEET 5 OPEGPLE WG
EQUIPMENT WATTS/SOFT FOR AlLL PERIOGDS:
UCCUPIED: o
UNOCCUFIED:

SENHBLBLE HEAT Wil PERE0MN:  23087TUH
LATENT HEAT SAIN/PERSON: 19GETUI

Vit DIVERSIFICATIGN Ui

AVERAGE DIVERSITY DURIMG UCCUPIED FeRIUDS
LIGHTS: 1.5
EQUIFMENT: o
FELOFLE: {1

AVERAGE FOR UNDCCURIED PERIODS: o

ViV JONE AREA = SE_FT. \\\

ZONE # 1 AREA 42002

\\ GLASS EXPOSURES HITH S0LAR GAIN \\\\ JONE # I A\ NUHBER OF EXPUSURES: &
\A\V EXPOSURE #: I EAST-GLASS 1\
SOLAR HEAT GAIN FACTOR:
SUMMER: Zig
WINTER: lé&o
GLASS AREA (SWL.FT.’: 1744
GLASE SHADE COEFF.: .82
24 HR. TCLF: .u

VAV EXPOSURE #: 2 WEST-BLASE w4
SOLAR HERT GALN FACTOR:
SUMMER: 213
WINTER: l&&
GLASS AREA (SE.FT.): 1744
BLASS SHMDE COEFF.: .4
24 HR. TCLF: .4

WAL EXPCEUARE #: 3 SOUTH-GBLASE 44
BULAR MEST GaiN Al uR:
SUMMER: 131
WINTER: 252
GLASS AREA (8O.FT.): 3703
GLASS SHADE COEFF.: .82
24 MR. TLLF: .53

WA\ EXPOSURE #: 4 NORTH-GLAGE iy
SO0LAR HEAT GAIN FACTOR:
SUMMER: 36
WINTER: 22
GLASS AREA (S0.FT.): 3219
GLASS SHADE COEFF.: .32
24 HR. TCL¥F: .76




Cob TRANSHISn OH LuRr il v

dx AUleE B O VA AbLMRG GF DI PRFERY [RABZREL iU UM UK ACL 2

VA SURNFACE #: [ ERST-wall il
NET AREA (SQ.FT.): 8433
U° VALUE: 106
THE CLIMDF: &
COLCK CORRECTION FACTOR: 1

W\ SURFACE #: I WEST-WaLL A\
NET AREA (SU.FT.): 8493
‘U° VALUE: 106
THE CLTDF: 14
COLOR CORRECTION FACTOR: 1

e o At A 3 S o e ———

A\ SURFAGE #: 3 SOUTH-WALL W\
NET AREA (SQR.FT.): 8275
‘U’ VALUE: . 10s
THE CLTDF: 2
COLOR CORKECTION FACTDR: 1

\V\ SURFACE #: # NORTH-WAlL \id
NET AREA (BU.FT.): 4708
U VALUE: 106
THE CLTDF: -5
COLOR CORRECTION FACTOR: |

W\ OSURFACE #: & ROOF A
HET @RER (SU.FT.)r: 4067
‘U0 vALUE: 077
THE CLIDF: 13
COLUR CORRECTIUN FACTOR: 1

\\ SURFACE #: & ALL-BLASS ‘i
HET ARES (S0.FT.r: 10409
UOVALUE: 1.4
TRE CLVYDF: —-1i
COLGR CORRECTIUNM racTOR: L

VAL CCUPANCY WA

NUMBER OF FPEOFLE IN ZONE
DURING OCCUFIED AND UNMGCCUFIED FERIODS:

JONE % I OCCURIED: 780
UNOCCUPIED 2

VAN HUMIDITY RATIOS W\
VERAGE DESIGN HUMIDITY RATIO (LB(HZ0) /LB(AIR) )= .01l
MINIMUM HUMIDITY RATIO (LB{HZ0) /LB(AIR)): JE-03



® SAMPLEZ2 g{jd¥d=al g

VAN BQUIPHENT / PEOPLE W\

EGUIFMENT WATTS/SRFT FOR ALL FPERIODS:
QCCUPLEL: ©
UNOCCUFIED: O

SENSIBLE HEAT GAIN/FERSON: 190.%BTUH
LATENT HEAT GAIN/FERSOM: 170BTUH

(R NY DIVERSIFICATION (R Y

AVERAGE BIVERSITY VURIMG OCCUFIED FERIODS
LIGHTS: L9375
EQUIPMENT: O
PEOPLE: 1

AVERAGE FOR UNOCCUFIED FERIODS: O

VAL ZONE AREA - SQLFT. W\

I0NE # 1 AREA 42002

\V GLASS EXPOSURES WITH SOLAR GAIN \\\\ JONE # 1 \\ NUMBER OF

VAL EXPOSURE #: I EAST-GLASS 1\
SOLAR HEAT GALIN FACTOR:
SUMMER: 218
WINTER: 1&6&
GLASS AREA (SG.FT.): 1163
GLASS SHADE COEFF.: .32
Z4 HR. TCLF: .29

VA EXPOSHRE #: 2 WEST-BLASS i
SOLAR HEAT GAIN FACTOR:
SUMMER: 21B
WINTER: 1&&
GLASS AREA (SR.FT.): 1163
GLASS SHADE COEFF.: .82
24 HR. TCLF: .4

VAN EXPOSUARE #: 3 SOUTH-BLASS \
S0LAR HEAT GAIN FACTOR:
SUMMER: 131
WINTER: 252
GLASSE AREA (SG.FT.): 3703
GLASS SHADE COEFF.: .82
24 HR. TCLF: .S=3

VAN EXPOSURE #: 4 NORTH-GBLASS W\
S0LAR HEAT GAIN FACTOR:
SUMMER: 3&
WINTER: 22
BLASS AREA (SQ.FT.): 3219
BLASS SHADE COUEFF.: .82
24 HR. TCLF: .76

EXPOSURES:

4



4 TAANSHIEIIUN SURFACES Vin

#* LOME # L Wi NUHBER OF OIFFERENT TRANSHIGSIUH UN SURFACES:

\\ SURFACE #: 1 EAST-WALL \\1d
NET AREA (SQR.FT.): 3662
U vaLUE: . ive
THE CLTDF: &
COLOR CORRECTION FARCTDR: 1

W\ SURFACE #: 2 WEST-WALL \\1
NET ARES (SG.FT.): De62
Ut VALUE: 106
THE CLTDF: 14
COLOR CURRECTION FACTOR: 1

\\ SURFACE #: 3 SOUTH-WALL \\:©
NET AREA (8@, FT.): 8233
‘U vALUE: 106
THE CLTDF: 2
COLOR CORRECTION FACTOR: 1

\\ SURFACE #: 4 NORTH-WALL \\A
NET AREA (SQG.FT.): 8703
‘U VALUE: .106
THE CLTDF: -5
COLOR CORRECTION FACTOR: 1

\\ SURFACE #: $ RODF 1\
NET AREA (SQR.FT.1: 6373
‘U WALUE: (07%
THE CLTDF: 13
COLOR CORKRECTIONM FACTOR: 1

\\ SURFACE #: & ALL-GLABS ‘i1l
MET AREA (SQB.FT.): 247
U VaLUE: 1.04
THE ©LTDF: -1
COLOR CORRECTION FALTOR: 1

WA\ OCCUPANCY A\

NUMBER OF PEOFLE IN ZONE
DURING OCCUFIED AND UNDCCURIEL FERIUDS:

ZONE # 1 OCCURIED: T30
UNOCCUPIED: ©

A\ HUMIDITY RATIOS AL
AVERAGE DESIGN HUMIDITY &ATIO (LB (H20) /LBAIR) ) L0111
MINIMUM HUMIDITY RATIO (LB (HZ0) JLEB(AIR) Y IE-~O3

o



©BYASE ALSA wE A9

VAN EWEPNENT 7 PEGPLE AN

EQUIFMENT WATTS/50FT FOR ALL FPERIUDE:
UCCUFIED: O
UNMOCCUFIED: ©

SENSIBLE HEAT GAIN/PERGON: 23GUTUH
LATENT HEAT GAIN/FERSON: 190BTUH

L'WY DIVERSIFICATICON Vih

AVERAGE DIVERSITY DURING UCCUFIED FERIOGDS
LIGHTE: (.25
EQUIFMENT: ©
FEOFLE: 1

AVERAGE FOR UNQCCUPLIED FERIODS: O

VAV JOWE AREA ~ S@LFT. W\

ZONE # 1 AREA 42002

LR

\\ GLASS EXPOSURES WITH S0LAR GAIN \\\\ ZONE # I \\ NUMBER OF EXPOSURES:

VAV EXPOBURE #: 1 EABT-GBLASS A\
SOLAR HEAT GAIN FACTOR:
SUMMER: 218
WINTER: 1&6
GLASS AREA (SE.FT.): 1143
BLASS SHADE COEFF.: .g2
24 HR., TELF: .29

VAL EXPOSURE #: 2 WEST-GLAGSE w4y
SOLAR HEAT GAIN FACTOR:
SUMMER: 2183
WINTER: l&é6
GLASS AREA (SB.FT.): 1163
GLASS SHADE COEFF.: .82
24 HR. TCLF: .4

VAN EXPQEURE #: 3 SOUTH-GLASSE Wi
SO0LAR HEAT GAIN FACTOR:
SUMMER: 131
WINTER: 252
GLASS AREA (BB.FT.): 3703
GLASS SHADE COEFF.: .82
24 HR. TCLF: .53

\AV EXPOSURE #: 4 NORTH-BLASS A\
SOLAR HEAT GAIN FACTOR:
SUMMER: 3é&
WINTER: 22
GLASS AREA (8Q.FT.): 3219
GLASS SHADE COEFF.: .82
24 HR. TCLF: .76

4



VAL TRANSHMISZION SURFACES WA
a% JONE B 1 A\ NUMBER OF DIFFERENT TRAHSNISSION OH SURFACES:

\\ ZURFACE #: 1 EAST-WALL \\M
NET AREA (SR.FT.): 5642
U VALUE: .106
THE CLTDF: &
COLOR CORRECTION FACTOR: 1

\\ SURFACE #: 2 WEST-WALL \\1\
NET AREA (SR.FT.): S662
‘U’ VALUE: .10&
THE CLTDF: 14
COLOR CORRECTION FACTOR: 1

\\ SURFACE #: 3 SOUTH-WALL \\\
NET AREA (8Q.FV.): 8235
‘U VALUE: .106
THE CLTDF: 2
COLOR CORRECTION FACTOR: 1

\\ SURFACE #: 4 NORTH-WALL 1\
NET AREA (SQ.FT.): 8708
‘U’ VALUE: .106
THE CLTDF: -5
COLDR CORRECTION FACTOR: 1

\\ BURFACE #: S RODF A\
NET AREA {(SQ.FT.): 6873
‘U VALUE: 079
THE CLTDF: 13
COLOR CORRECTION FACTOR: 1

\\ SURFACE #: & ALL-BLASE 1\
NET AREA (SQ.FT.): 9247
‘U VALUE: 1.04
THE CLTDF: -1i
COLOR CORRECTION FACTOR: 1

WAL OCCUPANCY A\

NUMBER OF FPECFLE IN ZONE
DURING OCCUPIED aND UMDCCUFIED FERIGDS:

20NE # I QCCUFIED: 780
UNOCCUPIED: ©

. VAL KUMIDITY RATISES A\
AVERAGE DEGIGN HUMIDITY RATIO (LB{(HZO)/LB(AIR)): .01l
MINIMUM HUMIDITY RATIO (LE(HZO) /LB(AIR)): 3JE~03



SAMPLE3 & <=5

. BUASE A8Ye A9 YURE

VN LQUIRHEN! 5 PEWPLE Vi

EQUIFMENT WalTS/80F T FOR ALL PERIDLS:
ULCURIED: ©
UNOCCUFIED: ©

SENSIELE HEAT GAIN/FERSON: 190. SETUH
LATENT HEAT GALN/FERSUN: 190BTUH

AVERAGE DIVERS1ITY DURING OCCUFIED FERIODS
LIGHTS: 9373
EQUIFMENT: U
FEOPLE: 1

AVERAGE FOR UNOCCUPIED FPERIODS: ©

VAV ZONE AREA - 2Q.FT. w1\

IONE # 1 AREA 42002

V\ GLASS EXPOZURES WITH SOLAR GAIN \\\\ ZONE # 1 \\ NUMBER OF EXPOSURES: 4
. \\\ EXPOSURE #: I EAST-GLASE 1\

SOLAR HEAT GAIN FACTOR:
SUMMER: 218
WINTER: l&é

GLASS AREA (SQ.FT.): 1087

GLASS SHADE CUEFF.: .82

24 HR. JCLF: .29

VAV EXNPOSURE #: 2 WEST-ELASS LA
SOLAR HEAT GAIN FACTOR:
SUMMER: 18
WINTER: 14&&
GLASS AREA (8Q.FT.): 1oa7v
GLASS SHADE COEFF.: .82
24 HR. TCLF: .4

VAL ENPOSURE #: 3 SOUTH-GRASS vy
SOLAR HEAT GAIN SACTIR:
SUMMER: 13%
WINTER: 252
GLASS AREA (SRA.FT.): 1981
GLASS SHADE CUEFF.: ,g2
24 HR. TCLF: .53

VAN EXPUSURE #: 4 NORTH-BLASS A\
SOLAR HEAYT GALIN FACTOR:
SUMMER: 36
WINYER: 22
GLASS AREA (SB.F1.): 1722
GLASSE SHADE COEFF.: .82
24 HR. TCLF: .76




VAL TRANSMISSIUN SURFACES W\A
%% ZONE # | \\ NUWBER OF DIFFERENT TRANZNISSIUN GH SURFACEZ:

W\ SURFACE #: 1 ERAST-WALL A\
NET AREA (SQ.FT.): S29&
‘U’ VALUE: .106
THE CLTDF: &
COLOR CORIECTION FACTOR: 1

\\ SURFACE #: 2 WEST-WALL ‘i)
NET AREA (SE.FT.): 3276
U’ VALUE: .106
THE CLTDF: 14
COLOR CORRECTION FACTOR: 1

\\ SURFACE #: 3 SOUTH-WALL i
NET AREA (SR.FT.):z 4403
‘U VALUE: .10
THE CLTDF: 2
COLOR CORRECTION FACTOR: 1

\\ SURFACE #: 4 NORTH-WALL \\\
NET AREA (SQ.FT.): 4661
U VALUE: .1058
THE CLTDF: -3
COLOR CORRECTION FACTOR: 1

\\ SURFACE #: 5 ROOF \\\
NET AREA {SG.FT.): 12207
‘U’ VALUE: 079
THE CLTDF: L3
COLOR CORRECTIUN FACTOR: i

\\ SURFACE #: & ALL-GLASS \i\
NET AREA (SQ@.FT.): S377
U ovwabUE: 1.04
THE CLIDF: =11
CoLOi CORRECTION FAETUR: 1

VAL GCCUPANCY 1\

NUMBER OF PEOPLE IN ZONE
DURING QCCUFIED AND UNCGCCUFIED FERIODSG:

ZONE # 1| -OCCUPIED: 780
UNOGCCUPLED: ¢

. VAN HUMIDITY RATIOS \\A )
AVERAGE DESIGN HUMIDITY RATIO (LB(H20) /LB(AIR)): .Ol1
MINIMUM HUMIDITY RATIO (LBE(HZO) /LB(ALIR})): 3E-03



- FEAsE AHER €€ ALY gy¥AE

Ah G EPRHERHT . BEGITTLL (S

EUUIFIENT WATTS/SEFT FOR all FERIuDS:
QLCUF [ED: ©
UNDCCUFIED: ©

SENSIDHE HEAT GALNAPERSOM: 230&TUH
LATENT HEAT SAIN/PERSON: 19000 LH

(SN DIVERSIFICATION Lh

AVERAGE DIVERSITY DURING OQCCUFIED FERIODS
LIGHIS: 1.25
ECQUIFMENT s ©
PEOPLE: 1

AVERAGE FOR UNOCCUFIED FERIODS: O

\\\ ZONE AREA — SQ.FT. \\\

ZONE # 1 AREA 42002

\\ GLASE EXPOSURES HIVH SOLAR GAIN \\\\ ZONE

\A\V EXAUZURE #: 1 EAST-BLASS \\\
SOLAR HEAT GAIN FACTOR:
SUMMER: 218
WINTER: lé6a
6LASS AREA (BLG.FT.): 1087
GLASS SHADE COEFF.: .82
24 HR. TCLF: .29

\V\ EXPOSURE #: & WEST-GLASS \\\
SOLAR HEAT GAIM FACTOR:
SUMMER: 218
WIMTER: 166 .
GLASS AREA (SR.FT.): 1087
GLASS SHADE COEFF.: .82
<24 HR. TCLF: .4

VWY EXPOSURE #: 3 SOUTH-SLAEES i
SULAR HEAT BAIN FACTUR:
SUMMER: 131
WINTER: 252
GLASS AREA (SO.FT.): 1981
GLASS SHADE COEFF.: .82
24 HR. TCLF: .S3

VA EXFOSURE #: 4 NORTH-GLASS 1\
SOLAR HEAT GAIN FACTOR:
SUMMER: 3&
WINTER: 22
GBLASS AREA (SQ.FT.): 1722
GLASS SHADE LOEFF.: .82
24 HR. TCLF: .7&

W1

\\ NUHBER OF EXPOSURE

“
- &

4



Vi T RANSHIZED il ACE S A

#% ZUTHE # L NN RERGESR UF QArFERLAT AN duA

VAV OSUREACE #r i EAST-WALL WAL
NET AREA (8Q.FT.): 5278
‘U VALUE: 106
ME CLTDF: &
COLUOR CURRSCTION FaolOR: |

Vi OSURFACE #: °
NET AREA (S0.FT.1: Sk%6
U WwALLE: (l0e
HE CLYDF: 14
COLUR CORRECTION ¢aALTORY

Vv BURFACE #: 3 BOUTH-WALL Ay
MET ARTEA (S3.FT.o: 4400
HYOVALUE: . 106
THE CLTDF: &
COLOR CORRECTION FACTOR: 1

Vi SURFACE #: 4 NORTH=-WALL VAL
NET alREs (SU.FT.) s 46l
‘UTovAaLUE: 106
THE Lrf: -5
COLOR CORRECTION FACTOR: L

VA SURFACE w2 & KO3 WA
NET AREA (SUW.FiV.rs 12207
W oVARLUE: Loy
THE Culbi-: L2
CoOLul CORRECTIUN FACTOR: 1

VL SHRFACE #: & ALL-GLASS i
MET RBRREAR (SRLEVLs 2377
o ovatbizs 1.0
THEE CL 1 S
CCL Uk CORREZTIOMN Peliliie i

Vi JECLPANCY - WA

RNUMBER OF FEOFLE LM ZOME
DURING OCCURLED AND UNCCCURIED PERI1CLG:

FONE # 1 GCCUPLED: 730
UNQCOCURIED: O

VAL HUMIDITY RATIOE A\

AVERAGE DESIGM HUMIDITY RATIO LI (HZ2O) ALBAAIRY ) =
MINIMUM HUMIDITY R&ATIO (LEB(HZO) /LEGAIRY )

UH

081

-

FACE -
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